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ABSTRACT

Introduction: There is much recent data from
Nepal, Sri Lanka and Malaysia that can help us
understand the practice patterns of physicians
regarding the diagnosis and management of
chronic obstructive pulmonary disease (COPD)
in these countries. We conducted this survey to
understand the practice patterns of physicians
related to the diagnosis and management of
COPD in these three countries.
Methods: This questionnaire-based, observa-
tional, multicentre, cross-sectional survey was
carried out with 438 randomly selected physi-
cians consulting COPD patients.
Results: In the survey, 73.29% of the physi-
cians consulted at least five COPD patients daily
(all patients[40 years of age). 31.14% of the
COPD patients visiting their doctors were

women. Among physicians, 95.12% reported
that at least 70% of their patients were smokers.
34.18% of the physicians did not routinely use
spirometry to diagnose COPD. Most physicians
preferred a short-acting b2-agonist (SABA)
(28.19%) in the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) Group-A and
long-acting muscarinic receptor antagonist plus
long-acting b2-agonist/inhaled corticosteroids
(LAMA ? LABA/ICS) in both the GOLD Group-
C (39.86%) and Group-D (72.89%) patients. A
significant number (40.67%) of physicians pre-
ferred LABA/LAMA for their GOLD Group-B
patients. A pressurised metered dose inhaler
(pMDI) with or without spacer was the most
preferred device. Only 23.67% of the physicians
believed that at least 70% of their patients had
good adherence ([80%) to therapy. Up to
54.42% of the physicians prescribed inhalation
therapy to every COPD patient. Also, 39.95% of
the physicians evaluated their patients’ inhala-
tion technique on every visit. Up to 52.67% of
the physicians advised home nebulisation to[
10% of patients, with nebulised SABA/short-
acting muscarinic receptor antagonist (SAMA)
being the most preferred management choice.
Most physicians offered smoking cessation
advice (94.16%) and/or vaccinations (74.30%)
as non-pharmacological management, whereas
pulmonary rehabilitation was offered by a
smaller number of physicians. Cost of therapy
and poor technique were the most common
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reasons for non-adherence to COPD manage-
ment therapy.
Conclusion: Awareness of spirometry can be
increased to improve the diagnosis of COPD.
Though physicians are following the GOLD
strategy recommendations for the pharmaco-
logical and non-pharmacological management
of COPD, awareness of spirometry could be
increased to improve proper diagnosis. Regular
device demonstration during each visit can
improve the inhalation technique and can
possibly increase adherence to treatment.

Keywords: COPD; Obstructive airway disease;
Malaysia; Nepal; Sri Lanka; Survey; Physicians;
Practice pattern

Key Summary Points

Despite clear strategies from global bodies
for diagnosis and management of COPD,
the clinical practice of physicians mostly
depends on their understanding of the
disease and the local trends and practices.
Understanding physician perspectives can
help in identifying gaps in their practices,
which can in turn lead to improved
quality of care to the population.

In this survey conducted in Nepal, Sri
Lanka and Malaysia, we found that there
are many opportunities to increase the
awareness of spirometry to improve the
proper diagnosis.

Overall, a high burden of COPD was found
among women as well as in non-smokers
in Nepal.

Evaluation of the inhalation technique
during every visit by the physician or by
the supporting staff can improve the
inhalation technique, which might lead
to better adherence to treatment.

pMDI with or without spacer was found to
be the most preferred inhalation device.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14192120.

INTRODUCTION

Chronic obstructive pulmonary disease
(COPD) is a disease that poses several chal-
lenges across the globe, from diagnosis to
management. COPD is currently the third
leading cause of death worldwide [14]. Glob-
ally, an estimated 384 million people suffer
from COPD, with the prevalence being 11.7%
[1]. The annual mortality due to COPD is 3
million [28], which may increase to 5.4 mil-
lion by 2060 [14, 27, 42]. With the increasing
prevalence of smoking in developing countries
and the ageing populations in high-income
countries, the prevalence of COPD is expected
to rise over the next 40 years [14, 27, 42].
Similar trends are seen in the Asia-Pacific
region (6.3%) [15].

The Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) guideline provides
clear guidance pertaining to the diagnosis of
COPD and suggests specific diagnostic tools
such as history-taking and spirometry. The
guideline also suggests pharmacologic treat-
ments, which should be complemented by
appropriate non-pharmacologic interventions
for effective COPD management [14]. Further,
to achieve a better outcome from COPD
management, the importance of good device
usage techniques [18, 29] and adherence
[23, 31] to treatment are equally important.
However, the clinical practice of physicians
mostly depends on the their understanding of
the disease and the local trends and practices
[24, 33]. Understanding physician perspectives
can help in identifying gaps in their practices,
which can in turn lead to improved quality of
care provided to the patients.
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Moreover, in real-world practice, there is vast
diversity in the diagnostic and treatment
approaches among physicians in the way the
disease is managed in different parts of the
world [30]. In the Asia-Pacific region, we found
that there was a paucity of recent data from
Nepal, Sri Lanka and Malaysia that could help
us understand the practice patterns of physi-
cians regarding the diagnosis and management
of COPD in these countries. This study aimed to
assess the practice patterns with respect to
COPD among the participating physicians from
these three countries. We attempted to capture
attitudes and beliefs related to the diagnosis and
monitoring, management, device usage and
treatment adherence among their patients with
COPD. This study has also tried to describe the
core results gathered from the total population
of participating physicians, which may or may
not be the reflection of results from the total
population of physicians in the respective
countries.

METHODS

This was a questionnaire-supported, observa-
tion-based, cross-sectional, multicentre, multi-
specialty survey conducted among physicians
from Nepal, Sri Lanka, and Malaysia, who rou-
tinely treat patients with COPD. A total of 438
physicians from different specialties partici-
pated in the survey [Nepal—171 (135 locations;
45 cities/towns); Sri Lanka—131 (31 cities; 9
provinces); Malaysia—136 (10 states)]. We con-
ducted purposive sampling for the selection of
doctors who had respiratory practice and trea-
ted a good number of patients with COPD. No
sample size calculation was performed for the
study.

The principal investigators were chosen from
each country, and they helped develop the
survey questionnaire (Fig. 1) and reviewed the

survey protocol and consent procedures to
ensure confidentiality and data safety. The
qualified physicians, who were from different
cities and towns of the three countries surveyed,
were randomly chosen for the survey. They
were from different practice settings such as
government hospitals, private hospitals, aca-
demic institutions or private clinics. The survey
questionnaire was not anonymous, and basic
details of the participants were collected. All
survey forms were hand-filled by the partici-
pating physicians and duly undersigned. They
also signed the data-sharing consent form,
allowing data from the survey to be used for
publication if needed. Cipla personnel present
in all three countries helped in the distribution
of the survey questionnaire form to the partic-
ipating physicians and then collected the com-
pleted sheets from them. Each country took an
average of 2 months to complete the data col-
lection. Any reports related to the safety of
COPD management therapy in patients were
not recorded, as it was understood that this was
not applicable because the aim of this survey
was to evaluate the opinions of the physicians
regarding their COPD patients.

No data specific to any single patient were
collected, and there was no intervention
involved during the survey conducted. This
study does not required ethics approval.

Questionnaire

The survey questionnaire consisted of 18 closed-
ended questions, wherein some questions
required a single answer while others offered
multiple-choice answers. The questionnaire was
designed to understand the diagnosis and
monitoring of COPD, its management, prefer-
ences regarding inhalation therapy, types of
devices used by patients, and perceptions
regarding patient adherence to therapy. We

Fig. 1 Scheme depicting the execution of the survey
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Table 1 Frequency distribution of responses of the physicians

Total, n (%) Nepal, n (%) Sri Lanka, n (%) Malaysia, n (%)

(A) How many patients do you encounter with COPD in your daily practice?

Total number of responses 438 171 131 136

\ 5 117 (26.71) 31 (18.13) 51 (38.93) 35 (25.74)

5–10 199 (45.43) 87 (50.88) 52 (39.69) 60 (44.12)

10–20 69 (15.75) 29 (16.96) 15 (11.45) 25 (18.38)

[ 20 53 (12.10) 24 (14.04) 13 (9.92) 16 (11.76)

(B) The highest number of your COPD patients belong to which age group?

Total number of responses 435 169 130 136

\ 40 years 6 (1.38) 0 (0) 3 (2.31) 3 (2.21)

40–60 years 196 (45.06) 84 (49.70) 54 (41.54) 58 (42.65)

[ 60 years 233 (53.56) 85 (50.30) 73 (56.15) 75 (55.15)

(C) What percentage of your COPD patients are female?

Mean percentage 399 (1.14) 156 (7.18) 117 (2.84) 126 (8.99)

(D) Which of the following do you prioritise while selecting a treatment for patients with COPD?

Total number of responses 409 158 123 128

Exacerbation history 147 (35.94) 47 (29.75) 32 (26.02) 68 (53.13)

Lung function 66 (16.14) 39 (24.68) 12 (9.76) 15 (11.72)

Symptoms 196 (47.92) 72 (45.57) 79 (64.23) 45 (35.16)

11.40%

5.95%

7.94%
21.32%

58.84%
61.90%
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What percentage of your pa�ents with COPD never smoked?

Fig. 2 Percentage of non-smoker COPD patients
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considered a value of[ 80% as a measure of
good adherence among the COPD patients.

Data Collection and Analysis

The completed survey forms were sent for data
entry and statistical analysis to the Chest

Research Foundation (CRF) based in Pune,
India. The summarised physician responses
were presented as unadjusted means, medians,
descriptive statistics, frequency distribution
and/or proportions. Due to the disproportion-
ate sample size of each country, the total data
were represented in percentages. Among the
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65.82% 75.74% 34.11% 83.70%
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Fig. 3 Method of diagnosing COPD patients in daily practice

Fig. 4 Percentage of COPD patients by various GOLD groups

Fig. 5 Preferred therapeutic and device choices of physicians for each group of COPD patients
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group of responders from each country, there
was a group of variable non-responders to dif-
ferent questions in the questionnaire. They
were considered as null. The chi-square statistic
was applied to understand the difference
between the countries in some of the parame-
ters. The entire data analysis was performed
using SPSS version 2.2 statistical software, sup-
ported by the CRF.

RESULTS

Out of the 438 physicians surveyed from the
three countries, 65.79% of physicians practised
only in hospitals, 18.42% of physicians had
only private practices, and 15.79% practised in
both private and hospital settings. The mean
practice tenure of the responders was[8 years
(range:\1 year to 37 years). The total number
of participating physicians included consulting

1 - Smoking cessa�on advice; 2 - Vaccina�on (influenza, pneumococcal); 3 - Advice for comorbidi�es (cardiac diseases, diabetes, 

depression, anxiety, osteoporosis); 4 - Pulmonary rehabilita�on/physical exercise schedule; 5 - Diete�c advice 
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74.30% 83.43% 54.03% 81.48%
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Fig. 6 Non-pharmacological treatments offered by physicians to their patients with COPD
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pulmonologists (17.35%), internal medicine
physicians with a respiratory practice (47.49%),
and general practitioners (GPs) (35.16%).

Overall, in their daily practice, 26.71% of
physicians consulted with fewer than 5 COPD
patients, 45.43% consulted with 5–10 patients,
15.75% consulted with 10–20 patients, and
12.10% of physicians consulted with more than
20 COPD patients.

Up to 98.62% of physicians reported that all
the COPD patients who visited them for con-
sultation were C 40 years of age, among which
more than half of the physicians consulted with
patients C 60 years of age. Overall, 31.14% of
the COPD patients who visited their physicians
for treatment were women. Specifically, physi-
cians in Nepal reported the highest number of
female COPD patients (47.18%) (Table 1).

Up to 95.12% of physicians found that at
least 70% of their patients with COPD were

smokers (Fig. 2). Up to 65.82% of physicians
confirmed that a combination of their clinical
expertise and spirometry results gave them the
best diagnosis of COPD. This percentage was
highest (83.70%) in Malaysia. On the other
hand, around 65.89% of physicians in Sri Lanka
used their clinical expertise and/or a peak flow
meter for diagnosing their patients with COPD
(Fig. 3). Collectively from all three countries,
86.67% of pulmonologists, 70.05% of physi-
cians and 49.67% of GPs used spirometry along
with patient history for the diagnosis of COPD.
Thirty-seven percent of GPs relied only on
clinical features for diagnosis.

The diagnosed COPD patients were usually
asked to do a follow-up visit every 3 months by
their respective physicians (62.50%). However,
in Sri Lanka, most physicians (77.34%) pre-
ferred to call their patients every month for
follow-up. For selecting treatment options,

Table 2 Frequency distribution of responses of the physicians for the questions on inhalation devices (A and B) and factors
considered before prescribing any treatment (C)

Total, n (%) Nepal, n (%) Sri Lanka, n (%) Malaysia, n (%)

(A) Do you generally prescribe spacer along with pMDI for COPD?

Total number of responses 424 164 125 135

Yes 226 (53.30) 88 (53.66) 87 (69.60) 51 (37.78)

No 198 (46.70) 76 (46.34) 38 (30.40) 84 (62.22)

(B) How often do you/your assistant/other healthcare professional evaluate the inhalation technique of your COPD

patients?

Total number of responses 428 166 126 136

Every visit 171 (39.95) 69 (41.57) 33 (26.19) 69 (50.74)

Sometimes on suspecting wrong technique 230 (53.74) 88 (53.01) 75 (59.52) 67 (49.26)

Sometimes as a routine checkup 26 (6.07) 9 (5.42) 17 (13.49) 0 (0)

Never 1 (0.23) 0 (0) 1 (0.79) 0 (0)

(C) Once the category of drug is finalised, what would you consider the most before prescribing?

Total number of responses 406 154 120 132

Cost of treatment per day 153 (37.68) 69 (44.81) 46 (38.33) 38 (28.79)

Frequency of daily dose (once or twice daily) 165 (40.64) 54 (35.06) 17 (14.17) 94 (71.21)

Device type (pMDI or DPI) 88 (21.67) 31 (20.13) 57 (47.50) 0 (0)
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47.92% of physicians prioritised the assessing of
the patient’s symptoms for the disease. The
remaining 35.94% and 16.14% of physicians
prioritised the patient’s exacerbation history
and lung function, respectively. However, more
than half of the physicians (53.13%) in Malaysia
prioritised exacerbation history, while in Sri
Lanka, 64.23% of physicians prioritised their
patient’s symptoms (Table 1).

According to the latest GOLD guideline, the
physicians confirmed that the median percent-
age of patients from GOLD groups A, B, C and D
were 10%, 20%, 30% and 30%, respectively
(Fig. 4). For the GOLD Group-A COPD patients,
most physicians preferred a short-acting b2-ag-
onist (SABA) (28.19%) followed by a combina-
tion of a SABA and a short-acting muscarinic
receptor antagonist (SAMA) (23.55%). Physician
preference for GOLD Group-B COPD patients
was a long-acting b2-agonist (LABA) and long-
acting muscarinic receptor antagonist (LAMA)
combination (40.67%) followed by a combina-
tion of LABA and inhaled corticosteroids (ICS)
(15.30%). LAMA along with an ICS/LABA com-
bination was preferred for both GOLD Group-C
(39.86% of physicians) and GOLD Group-D
(72.89% of physicians), respectively. LABA/
LAMA was preferred by 32.22% and 16.20% of

physicians for GOLD Group-C and Group-D,
respectively. The pressurised metered dose
inhalers (pMDIs) and dry powder inhalers
(DPIs) were equally preferred by most physi-
cians for all the GOLD groups (Fig. 5).

Non-pharmacological treatments routinely
offered by most physicians to their patients
with COPD included smoking cessation advice
(94.16%) and influenza or pneumococcal vac-
cinations (74.30%). The least preferred option
was dietetic advice (37.15%), although 49.19%
of physicians in Sri Lanka preferred dietetic
advice for their patients with COPD as a routine
non-pharmacological treatment option (Fig. 6).

Up to 70% of physicians preferred to pre-
scribe inhalation therapy to at least 70% of their
COPD patients; in Malaysia and Sri Lanka,
65.93% and 60.94% of physicians, respectively,
prescribed inhalation therapy to every COPD
patient. Of physicians, 93.63% believed that at
least 10% of their patients were apprehensive
about using inhalation therapy.

Overall, 56.55% of physicians preferred
either a pMDI with or without a spacer, whereas
41.99% of physicians preferred DPIs. In Sri
Lanka, 88.10% of physicians preferred a pMDI
with or without spacer, and in Nepal, three out
of four physicians preferred DPI devices (Fig. 7).

1 - Poor technique; 2 - Cost of therapy; 3 - Pa�ent feels that he/she is perfectly fine and doesn’t need the treatment; 4 - Pa�ent feels that the 

treatment is ineffec�ve; 5 - Device type; 6 - Apprehension regarding the inhala�on therapy 
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Fig. 8 Biggest reason for non-adherence to COPD treatment
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Overall, approximately half of the responders
agreed that they prefer to add a spacer to their
pMDI prescriptions; in Sri Lanka, this propor-
tion was as high as 69.60%.

When asked whether they prescribe home
nebulisation to any of their patients with
COPD, 85.03%, 42.97% and 22.06% of physi-
cians from Nepal, Sri Lanka, and Malaysia
answered in the affirmative, respectively. The
differences were statistically significant
(p\ 0.01). Further, 52.47% (approximately
61.43% [Nepal]; 33.96% [Sri Lanka]; 43.33%
[Malaysia]) of the physicians confirmed that at
least 10% of their COPD patients were pre-
scribed home nebulisation. A combination of
nebulised SABA and SAMA was the most pre-
ferred drug (by 79.34%) to be given for nebuli-
sation in Nepal (80.74%), Sri Lanka (71.43%)
and Malaysia (86.21%).

Up to 23.67% of physicians believed that at
least 70% of their patients had good adherence
([80%) to their prescribed inhalation therapy.
Only 39.95% of physicians evaluated their
patients’ inhalation technique on every visit,
whereas 53.74% of physicians evaluated only
when they suspected a wrong technique. How-
ever, physician evaluation of the inhalation
technique on every visit was high in Malaysia
(50.74%).

Physicians considered frequency of daily
dosing (40.64%) most, followed by cost of
treatment per day (37.68%), before prescribing
the decided treatment for their patients. The
highest percentage was seen among physicians
from Malaysia (71.21%), who also considered
daily dose frequency the most. On the other
hand, the physicians from Sri Lanka (47.50%)
affirmed that choosing the right type of device
was the most important parameter (Table 2).

Most physicians found the cost of therapy
(58.44%) as the greatest reason for non-adher-
ence, followed by poor technique (40.66%) and
patient apprehension regarding the inhalation
therapy (26.81%). Similar non-adherence rea-
sons of poor technique and cost of therapy were
chosen by a larger group of physicians from
Malaysia (68.38%) and Sri Lanka (54.17%),
respectively (Fig. 8).

DISCUSSION

The global burden of COPD is gradually
increasing and contributes substantially to
overall disability and mortality around the
world [14]. Country-level data suggest that
COPD has become the fourth leading cause of
death in Nepal, eighth in Sri Lanka and tenth in
Malaysia [21]. In Nepal in particular, COPD is
responsible for 43% of the non-communicable
disease burden and 2.56% of hospitalisations
[6, 21]. Furthermore, considering about 448,000
cases in Malaysia, the prevalence of moderate-
to-severe COPD was estimated to be 4.7% in
2003 [15]. According to a study by Amarasiri
et al., the observed overall prevalence of COPD
in Sri Lanka in 2017 was 10.5% [4]. With an
objective to learn about the current treatment
practices and physicians’ perceptions about the
disease and the challenges they face, the present
survey was conducted in three Asia-Pacific
countries, namely, Nepal, Sri Lanka, and
Malaysia.

Smoking was considered to be the most
common root cause of COPD by physicians, and
they often suggested smoking-cessation as a
non-pharmacological treatment option in
addition to vaccination. Most of the physicians
reported that their clinical expertise and the
spirometric results helped them in diagnosing
their patients. Further, they often prioritised the
disease symptoms and exacerbation history of
patients for treatment selection. Most physi-
cians preferred to manage their severe COPD
patients by adding a combination of ICS/LABA
along with LAMA. While choosing the right
device for their COPD patients, most physicians
relied on pMDIs with or without a spacer. While
many of these choices can be attributed to the
availability of certain drugs and their combi-
nations in specific inhalation devices, we and
many of the doctors in the region believe that
there is a high inspiratory flow required to
activate the DPI device, which is very difficult
for a patient with COPD to generate [5, 7, 13].
For some patients, many physicians preferred
home nebulisation with SABA and SAMA com-
binations. The physicians tried to maintain a
good ([ 80%) adherence level for their patients
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by evaluating their inhalation techniques at
every visit. Many physicians felt that poor
technique and per-day cost of treatment could
be the reasons for patient non-adherence to
therapy.

The global trend suggests that COPD in
women is uncommon; however, women are
found to be more susceptible to COPD than
men [37]. Additionally, the early onset of
smoking among women may have a greater
harmful impact on forced expiratory volume in
1 s (FEV1), as their lungs are smaller than those
of men [26]. In the present study, 31.14% of
patients with COPD were women; the number
was as high as 47.18% in Nepal. According to
the World Health Organization (WHO), the
prevalence of smoking is 56.5% in men and
19.5% in women. However, the prevalence of
COPD appears to be higher among Nepali
women than men [2, 3]. These high numbers
from Nepal could be attributed to the fact that,
in Nepal, more than 85% of households (98% in
rural areas) are rural dwellers and still rely on
biomass fuel. Thus, they are most susceptible to
COPD due to their cooking habits in poorly
ventilated kitchens, which leads to high-level
exposure to particulate matter at home [2].
Ghaffar et al. found that in South Asian coun-
tries, including Nepal, poorer people burn wood
as fuel in their homes, especially in winter,
which may likely increase the indoor air pollu-
tion and contribute to the burden of COPD [12].
These results are in line with the results pub-
lished from Nepal and Sri Lanka that suggest a
significant burden of COPD in the non-smoker
population [2, 9, 16].

The present survey also showed that 95.12%
of physicians observed that up to 30% of their
patients with COPD were non-smokers. This is
in line with the global trend showing that an
estimated 25–45% of patients with COPD have
never smoked, which also leads to the conclu-
sion that the burden is much higher with non-
smoker COPD [6, 34].

Worldwide, 50–90% of patients with COPD
remain undiagnosed, which suggests a burden
on the health services along with significant
morbidity [11, 20]. Under- or over-diagnosis
also remains a global problem contributing to
the overall COPD burden. The common reason

for under-diagnosis could be the lack of avail-
ability or accessibility of a spirometer, mostly in
rural areas [10]. Over-diagnosis, on the other
hand, may occur in patients with a history of
exposure to noxious particles and/or who suffer
from comorbidities such as asthma or post-tu-
berculosis afflictions along with respiratory
symptoms [11, 25, 35]. In the present survey, it
was observed that the physicians in these
regions adhered to COPD management accord-
ing to the GOLD guideline, based on the
patient’s disease control. Most physicians con-
sidered certain parameters after finalising the
category of drug for their patients. Acute con-
ditions that were commonly found among
COPD patients with exacerbations were usually
managed with nebulisation therapy, though in
some cases home nebulisation was also recom-
mended by physicians. Non-pharmacological
options were complementary to pharmacologi-
cal treatment options and were considered as
part of the overall COPD management strategy.

Spirometry is a crucial preliminary test for
the evaluation of patients with respiratory
symptoms. A ratio of post-bronchodilator FEV1

to forced vital capacity (FVC)\0.70 confirms
the presence of COPD [14]. Lack of use of
spirometry in the diagnostic assessment of
COPD remains a major issue, even though post-
bronchodilator spirometry is the gold standard
for the diagnostic confirmation of COPD [19].
In the present survey, COPD diagnosis was
routinely practised by physicians not only using
their own clinical expertise or tools such as
spirometry, but also by using a peak expiratory
flowmeter as an option for COPD confirmation.
In Sri Lanka, 24.03% of physicians relied only
on their clinical expertise and peak expiratory
flow meter testing to confirm COPD diagnosis.

Good adherence is associated with a
decreased risk of severe exacerbations and
mortality. Lower adherence may lead to a
higher rate of mortality [41]. General trends in
COPD adherence confirm that lack of adher-
ence in COPD patients is not uncommon and it
contributes to a reduction in the quality of life
as well as unfavourable health outcomes, which
further contribute to an increase in healthcare
expenditure [8]. WHO data suggest that in
chronic diseases, an average of 50% of patients
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from developed countries adhere to long-term
therapy [44]. The results of the present survey
showed that poor technique is one of the prime
reasons for non-adherence to COPD treatment
in all three countries surveyed; additionally,
cost of therapy was also a concern in Nepal and
Sri Lanka.

Sometimes patients are unable to understand
the instructions about inhalation therapy,
causing a rapid decline in their adherence level.
The literacy rate in some countries may play a
major role in this decline. For example,
according to World Bank data (2018), in Nepal,
the literacy rate among adults aged C 15 years
was 68% compared with that of Sri Lanka (92%)
or Malaysia (95%) [45]. A recent study from
Nepal concluded that patients with inadequate
health literacy knew significantly less about the
disease or condition than patients with ade-
quate health literacy [36]. This is in line with
our results showing that a larger number of
doctors from Nepal (30.26%) believe that their
patients are apprehensive about inhalation
therapy compared with doctors from the other
two countries.

Cost of medication is higher in adherent
patients compared with non-adherent patients.
In contrast, the overall hospitalisation cost is
always higher in non-adherent patients com-
pared with adherent patients [17, 38–40]. The
survey physicians believe that the cost of ther-
apy is the biggest reason for non-adherence.
This is further supported by WHO data that
confirms that the total expenditure on health
per capita is 5.8% in Nepal, which is high
compared with Sri Lanka and Malaysia [43].
This can sometimes decrease the adherence
level among patients who are unwilling and/or
unable to purchase and continue their long-
term inhalation therapy for a chronic disease
such as COPD.

Limitations

There were a few limitations in this study. Since
only three Asia-Pacific countries were selected
to gather the data, the findings of this study
cannot be generalised. However, the outcomes
of the study provide vital information for future

strategies. Worldwide, in many countries,
COPD is a disease that is mostly managed by
pulmonologists. Nevertheless, in countries such
as Nepal and Sri Lanka, pulmonologists are
comparatively few in number. Hence, physi-
cians and general practitioners also practice
respiratory therapy and treat COPD patients.
Therefore, we included them in the survey
along with pulmonologists. In the future, a
specialty-based analysis may give a more
focussed picture of the practice patterns in these
countries. In the future, additional surveys
designed to assess COPD patients in Nepal, Sri
Lanka and Malaysia can highlight further
directions on effective COPDmanagement from
the patient perspective. In our study, we found
that approximately two-third of the participat-
ing doctors are recommending a pulmonary
rehabilitation (PR)/physical exercise schedule to
their patients. This number recommending PR
for COPD patients seems to be very high when
we compare it to any other place in the world,
even in countries with advanced healthcare
services such as those in Europe and the United
Kingdom [22, 32]. This can be attributed to the
formulation of the question, where even a
physical exercise schedule is considered along
with pulmonary rehabilitation. This can surely
be addressed in future surveys that are more
focused on PR.

CONCLUSION

In this survey conducted in Nepal, Sri Lanka
and Malaysia, we found that physicians are
mostly following the GOLD strategy recom-
mendations for the pharmacological and non-
pharmacological management of COPD. The
study demonstrated that there are many
opportunities to increase awareness of spirom-
etry to enable better diagnosis. Overall, a high
burden of COPD was found among women and
among non-smokers in Nepal. Evaluation of the
inhalation technique during every visit by the
physician or by the supporting staff can
improve the inhalation technique, which might
lead to better adherence to treatment. A pMDI
with or without a spacer was found to be the
most preferred inhalation device. We hope that
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the insights provided herein will help in
designing more pragmatic solutions to improve
the COPD management status in these three
Asia-Pacific countries.
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