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ABSTRACT
Background: Based on the burden of obstructive lung diseases program (BOLD), the global prevalence of chronic
obstructive pulmonary disease (COPD) was 11.7% in which 90% of the deaths occur in low- and middle-income
countries. India and China are estimated to account for 66% of total global COPD mortality. The Indian Chest Society
(ICS) recommends spirometry to document irreversible airflow limitation in patients suspected of having COPD.
However, the reported usage of spirometry among primary care physicians in India is only 10-20% as primary health
care centers in India are not equipped with spirometry or inhaler devices.
Methods: A retrospective study was done on patients treated for respiratory symptoms with bronchodilators at an
urban health centre to document the practice pattern of primary care physicians with regards to use of spirometry in
patients on bronchodilators.
Results: Of the 1196 patients on bronchodilators, spirometry was documented in 15.5%. Patients on inhalers, using
more than one therapy and males less than 55 years were more likely to undergo spirometry. About 52.4% of patients
who underwent spirometry were found to have post bronchodilator forced expiratory volume at first second (FEV1)/
forced vital capacity (FVC) less than 0.7 of which 43% had severe disease and 44% had poor post-broncho-dilator
reversibility.
Conclusions: Besides diagnostic spirometry, management guidelines for COPD should be complemented by health
education to change patients’ perception of respiratory symptoms, increase awareness of COPD in those with risk
factors and change their health seeking behaviour along with continuous professional development activities for
primary care physicians.
Keywords: Spirometry, Primary care, Secondary care, Urban health centre

INTRODUCTION
Burden and risk factors of obstructive lung disease in
India
According to World Health Organization (WHO),
chronic obstructive pulmonary disease (COPD) is an

under-diagnosed life-threatening lung disease that
interferes with normal breathing and is not fully
reversible.1 Based on the burden of obstructive lung
diseases (BOLD) program, the number of individuals
with COPD was 384 million in 2010 with a global
prevalence of 11.7% and three million deaths annually.2
Around 90% of these deaths occur in low- and middle-
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income countries with India and China estimated to
account for 66% of total global COPD mortality.3 The
number is expected to rise with the increasing prevalence
of smoking in developing countries that may result in 4.5
million deaths annually by 2030. An estimated
prevalence of more than 57, 000, 000 people were living
with obstructive airway disease in India by the end of
2016. The estimated economic burden of COPD in India
is around eight billion dollars in 2016.4
The most significant risk factor for COPD is smoking. In
India, 70% smokers smoke “beedis” which has five times
more tar than cigarettes making it a far greater risk factor
for COPD. Further, the use of biomass fuel for domestic
purposes, increased prevalence of child hood respiratory
infections,
post-pulmonary
tuberculosis,
poorly
controlled asthma, poor socioeconomic status and
geriatric population significantly contribute towards the
increase in prevalence of COPD in India.4,5 According to
the recommendations of Indian Chest Society (ICS) 2014,
patients suspected of having COPD should undergo
spirometry to document irreversible airflow limitation.
This raises a challenge in health care systems where
spirometry is not available. In such situations, the
guidelines mention referral to a centre with provisions for
spirometry.6
Management of respiratory symptoms in primary health
care system in India
A nationwide study on the morbidity profile of patients in
India found respiratory symptoms as the most common
cause of a visit to a physician and obstructive lung
disease as the second most common diagnosis by primary
care physicians.7 About 44% of primary care physicians
are reported to have diagnosed COPD clinically among
smokers in late stages due to inadequate knowledge and
training about diagnosis of COPD. Major barriers
identified by primary care physicians include difficulty in
communicating the diagnosis to patients, inadequate
access to spirometry and patients’ resistance to perform
spirometry and use of inhalers.8
Spirometry and bronchodilators in primary health care
system in India
India has a complex system of tax-financed public health
care system that provide health care services to all
citizens and private health care system covered by out-ofpocket payments. The public health care system is a
three-tier structure with subcenters, primary health care
centers and community health centers providing primary
health care services in rural areas. Community health
centers are the first referral units followed by district
hospitals and medical schools. The private health care
system has trained physicians and untrained health care
workers working in solo practices to small nursing homes
and multispecialty clinics and hospitals.9 Primary health
care centers are not equipped with spirometry or inhaler
devices for appropriate management of obstructive lung
diseases. People living in rural areas seek treatment from
practitioners of alternative systems of medicine who do

not identify the disease or initiate
interventions like smoking cessation.4

preventive

Spirometry provides an objective measurement of the
severity of airflow obstruction. The international
guideline for spirometry use in primary care recommends
spirometry for patients presenting with undiagnosed
respiratory symptoms like dyspnoea, wheeze, and
cough”.10 However, the reported usage of spirometry
among primary care physicians in India is only 10-20%.11
Multiple causes reported to preclude the widespread use
of spirometry by primary care physicians in India include
lack of training in performing and interpreting spirometry
results, unavailability of facilities to perform spirometry,
unreliability of private diagnostic laboratories and costs
associated with doing spirometry.
Patients with one or more respiratory symptoms are
initially treated by primary care practitioners. They
continue to self-medicate with over the counter
prescriptions of bronchodilators and steroids.9 While
some of these patients may not have obstructive lung
disease, many patients with obstructive lung disease do
not receive bronchodilators. This delays early diagnosis
and treatment of COPD and favours unnecessary use of
over the counter bronchodilators that is expensive with
deleterious effects to patients. Inhaled steroids widely
used for treatment of COPD in India is not beneficial to
all patients with COPD. While earlier studies in India
have reported on spirometry testing in patients with
symptoms suggestive of obstructive lung disease, there is
sparse literature on the use of diagnostic spirometry
among patients using bronchodilators in primary care.
This study was planned to document the practice of
primary care physicians in an urban health centre with
regards to use of spirometry in patients on
bronchodilators.
Objectives






To document the use and results of diagnostic
spirometry in patients on long-term bronchodilators
during a one-year period in an urban health centre in
South India
To determine the most common type of
bronchodilator used in the urban health centre and
the extent of use of metered dose inhalers (MDI)
To determine the association between age, gender,
the use of MDI and the number of therapies initiated
with the use of spirometry in the urban health centre
To determine the association between the use of MDI
and the use of antibiotics, systemic steroids and
hospitalizations in the urban health centre.

METHODS
Setting and design
The study was designed as a retrospective study on
patients treated for respiratory symptoms with
bronchodilators at an urban health centre. The study
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included adults >18 years of age who received
bronchodilators between the period 1 July 2015 to 30
June 2016.

information system includes the type of drug and the date
dispensed. A different colour code is used for drugs
dispensed during hospitalization.

The health care system at the urban health centre

Details of patients who received bronchodilators and the
results of the spirometry during the study period were
extracted from the hospital information system. Repeat
redemption of bronchodilators was defined as the
redemption of more than one prescription of the same
bronchodilator beyond 30-day interval within the oneyear period. Redemption of antibiotics, steroids and
number of hospitalizations were also extracted. All data
were entered in excel file and exported to SPSS.

The study was conducted at the urban health centre called
low cost effective care unit, a community-based
secondary level care hospital of Christian Medical
College in Tamil Nadu, South India. The health centre
provides primary and secondary level health care services
to the underserved urban population of 200,000. It is
managed by a team of family physicians, community
medicine physicians, junior medical officers, postgraduate trainees in family medicine, community
medicine and interns.
During the study period at the health centre, patients were
clinically diagnosed to have COPD based on respiratory
symptoms, exposure to tobacco smoke, domestic fuel and
chest radiograph. Spirometry is not available at the urban
health centre. Physicians at the health centre referred
patients to the tertiary care centre for diagnostic
spirometry to confirm the clinical diagnosis and to
document the need for inhalers which are expensive. It is
done and interpreted by trained respiratory therapists at
the pulmonary laboratory of the tertiary care unit and the
results are uploaded in the hospital information system.
Spirometry data used were postbronchodilator forced
expiratory volume at first second (FEV1)/ forced vital
capacity (FVC), pre-bronchodilator value of FEV1 and
the change in pre and post-bronchodilator value of FEV1.
FEV1/FVC <0.7 was considered to be diagnostic of
obstructive lung disease and pre-bronchodilator FEV1
>80% was considered as mild, 50-79 as moderate, 30-49
as severe and <30 as very severe obstruction. Pre and
post-bronchodilator FEV1 variability of 12% was
considered to be diagnostic of bronchial asthma.13
The bronchodilators available in the urban health center
include oral beta-agonists, steroids, dry powder inhalers
(DPI) in the form of rota- caps and metered dose inhalers
(MDI). The types of MDIs are long-acting antimuscarinic agents (LAMA), short-acting beta agonists
(SABA) and a combination of long-acting beta agonists
(LABA) and inhaled corticosteroids (ICS). The preferred
antibiotics for secondary infections are beta-lactam drugs,
macrolides and 3rd generation cephalosporins.
Prednisolone is the oral steroid and hydrocortisone is the
parenteral steroid commonly used.
Data source and management
Hospital information system at the health centre
Patients registered to the health centre receive a unique
identification number that links all their data on name,
gender, age, residential address, investigations and
prescriptions. The prescription record in the hospital

Sampling procedure
The hospital information system was used to identify all
adults >18 years who were dispensed bronchodilators
during the study period.
Statistical analysis
All statistical analysis was calculated using SPSS version
23. Descriptive frequencies were used for patient
demographics, types of bronchodilators, frequency of
redemptions, use of steroids, antibiotics and
hospitalizations. Spirometry results, the type and the
severity of obstruction and the use of inhalers in patients
with the spirometry diagnosis of obstructive lung disease
was derived. Spirometry use in relation to age, gender,
use of inhalers and number of therapies was calculated.
Chi-square test was used to find the association between
the above variables and use of spirometry and the
association between use of inhalers and the use of
steroids, antibiotics and hospitalizations. P value < 0.05
was considered as statistically significant.
Ethics
The study was discussed with the institutional review
board and as it was based on data from the hospital
information system without involving patients or the
review of charts, the study was deemed as exempt.
RESULTS
Of the 1196 patients on bronchodilators, spirometry was
documented in 15.5% (185 patients). One patient didn’t
have spirometry result and post-broncho-dilator data was
not available in one patient. Only half (52.4%) of patients
who underwent spirometry was found to have FEV1/FVC
less than 0.7 of which 43% had severe disease and 44%
had poor post-broncho-dilator reversibility. Patients on
inhalers, on more than one type of bronchodilator and
males less than 55 years were more likely to get
spirometry done (Table 1). Only 111 (60%) patients who
had spirometry were on MDI of which, 84 (75.7%) of
them were initiated after the spirometry was done with
the mean (SD) number of months to initiation of MDI
after spirometry being 2.2 (4.0) and range of 0-18
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months. The remaining 27 (24.3%) patients were on MDI
prior to spirometry with the mean (SD) number of
months of MDI use before spirometry being 17.7 (15.7)
with range of 1-57 months.

study population was 46–60 years and the most common
age group who had spirometry was 31–45 years (Figure
2). There was no significant association between
spirometry and age group.

Table 1: Likelihood of spirometry testing with age /
sex / MDI use / no. of therapies initiated.
Spirometry
No
Variables Yes
N (%)
N (%)
Age in years
≤54
104 (16.6) 522 (83.4)
>54
81 (14.2) 489 (85.8)
Sex
Male
81 (18.7) 353 (81.3)
Female
104 (13.6) 658 (86.4)
MDI use
Yes
111 (46.7) 127 (53.3)
No
74 (7.7)
884 (92.3)
No. of therapies Initiated
=1
63 (7.2)
815 (92.8)
>1
112 (38.4) 196 (61.6)

X2

P value

1.3

0.5

12.7

0.002

221.8

<0.001

173.7

<0.001

Table 2: Distribution of treatments given.
Treatment options
Oral bronchodilators
Rota halers
MDI
Steroids + LABA
Steroids + LABA + SABA
Steroids + LABA + LAMA
Steroids + LABA + LAMA + SABA
SABA
LAMA
SABA + LAMA

Number
N (%)
1184 (99.0)
79 (6.6)
238 (19.9)
62 (26.2)
60 (25.2)
44 (18.5)
37 (15.5)
17 (7.1)
12 (5.0)
6 (2.5)

Figure 1: Patients on bronchodilators who underwent
spirometry.
500
399

Table 3: Diagnosis based on spirometry and MDI use
among the diagnosed.

Diagnosis
Bronchial
Asthma
COPD
Restrictive
lung disease
Inconclusive
Normal

400
300
200

MDI Use
Yes
N (%)

No
N (%)

Total
N (%)

38 (71.7)

15 (38.3)

53 (28.6)

49 (71.0)

20 (29.0)

69 (37.3)

12 (32.4)

25 (67.6)

37 (20.0)

6 (35.3)
1 (11.1)

11 (64.7)
8 (88.9)

17 (9.2)
9 (4.9)

Around 400 patients redeemed bronchodilators more than
twice, 318 patients were on more than one type of
bronchodilator and 238 of the study population were on
inhalers (Figure 1). The most common age group of the

344
281

112
60

100
0
15-30

31-45

46-60

61-75

> 75

Age in years

Figure 2: Age distribution of the study population.
About 19% of the study population was on inhalers while
oral bronchodilators were used by 99% of them. The
most common type of inhaler used was the combination
of LABA and steroid (26.2%) (Table 2). The most
common diagnosis based on spirometry was chronic
obstructive pulmonary disease (37.3%). Among patients
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with the diagnosis of obstructive lung disease, 71% of
them were on inhalers (Table 3). Patients who had more
antibiotic redemptions, systemic steroid use and

hospitalizations were more likely to be on inhalers in a
significant way (Table 4).

Table 4: Association between use of MDI and antibiotics, systemic steroids and hospitalization.

Variables
No. of antibiotic redemptions
Nil
≥1
No. of systemic steriod use
Nil
≥1
No. of hospital admissions
Nil
≥1

MDI Use
Yes
N (%)

No
N (%)

89 (14.7)
149 (25.3)

X2

P value

517 (85.3)
441 (74.7)

20.9

<0.01

139 (13.8)
99 (52.4)

868 (86.2)
90 (47.6)

148.6

<0.001

186 (17.1)
52 (48.1)

902 (82.9)
56 (51.9)

59.4

<0.01

DISCUSSION
The use of diagnostic spirometry among patients on longterm bronchodilators was low at the urban health centre.
Spirometry was likely to be done in patients younger than
45 years and among males. This may relate to the
additional risk factor of smoking and availability of
financial resources among males compared to females in
our study.
Our results are similar to the use of spirometry by general
practitioners in the national survey in India and in
Western countries.14,15 Besides the reasons reported in
earlier studies, the low rate of spirometry testing in a
primary care setting in India can be attributed to the
health care system in our country.4 Unlike the urban
health centre where spirometry was accessible though not
available, primary health centres and secondary care
hospitals in the public sector health system in India are
not equipped with a spirometry or a system for accessing
and interpreting the results of spirometry. Moreover, ICS
guidelines for diagnosis of spirometry has not been
widely disseminated or targeted to primary care
physicians.
Most patients on bronchodilators in our study did not
undergo diagnostic spirometry. The underdiagnosis of
COPD in primary care as is widely reported in literature
is found to improve with frequent patient visits for
respiratory complaints as the diagnostic process is based
on chronicity of symptoms and signs in primary care.16 In
our study also, spirometry was likely to be done for
patients on more than one bronchodilator who needed
frequent follow-up due to severity of symptoms.
Moreover, patients in primary care do not always present
for minor complaints unless it is severe to cause
persistent symptoms. This underrepresentation of
symptoms could contribute to delay in the diagnosis of
COPD in primary care.

Almost 47% of patients who underwent spirometry had
FEV1/FVC greater than 0.7 indicative of absence of
obstructive lung disease. Our study results are supported
by similar findings in studies investigating the diagnosis
of COPD by spirometry in primary care.17 Similarly, half
of our patients who underwent spirometry had more than
12% reversibility suggestive of the overlap of chronic
respiratory symptoms in patient with COPD and asthma.
Early classification of COPD and bronchial asthma in
primary care can facilitate appropriate therapeutic
strategies and avoid overuse of steroids. However,
asthma is considered to be an independent risk factor for
developing irreversible airflow limitation and clinically
differentiating asthma from COPD is reported be
difficult.18
Based on the over-diagnosis of COPD and misdiagnosis
of asthma and COPD in our study, there is dire need to
guide physicians to use spirometry judiciously in patients
with chronic respiratory symptoms in primary and
secondary care health systems in India. This is supported
by the systematic review of the United States Preventive
Services Task Force (USPSTF) on screening for COPD
which concluded that there are no definite studies to link
primary care screening for COPD to improved health
outcomes.19
The widespread use of oral bronchodilators for chronic
respiratory symptoms in our study may reflect several
factors including patient preferences and costs of
inhalers. In Indian health care systems, oral
bronchodilators are the preferred choice of treatment for
acute exacerbations as they are easily available and
extensively used in the public-sector health care
systems.20 Other reported causes of low inhaler use in
India include the challenges with the technique of inhaler
use, the need for long-term compliance for clinical
improvement, lack of patient awareness on the need for
inhaler use and lack of continuity of care to initiate
maintenance therapy for patients with obstructive lung
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disease.21 A study in Taiwan investigating the pattern of
use of bronchodilators in patients with COPD also
documented excessive use of oral bronchodilators in
general practice advocating the need for optimizing
inhaler use.22
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