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Objective: To evaluate the perception of physicians on gender-specific differences in the 
diagnosis of chronic obstructive pulmonary disease (COPD) using a qualitative and anon-
ymous questionnaire-based survey.
Methods: The survey was conducted amongst respiratory physicians attending a standalone 
educational conference (29–30 September 2017) using the SpotMe® App. The 20-item 
standardized closed questionnaire had pre-coded responses to questions on physician’s 
profile, and perception of COPD diagnosis and existing comorbidities between genders. 
All the responses were recorded anonymously.
Results: Of 368 physicians who downloaded the SpotMe® App and had access to the 
survey, 132 (35.9%) completed the survey. Respondents were predominantly hospital- 
based (57.3%), aged 30–49 years (54.2%), male (56.5%), and from large cities (59.5%). 
68.7% of physicians perceived the prevalence of COPD to be higher in men; over 50% of 
physicians perceived that women were more prone to the effects of smoking. More than 
60% of physicians agreed that women experience more severe symptoms (anxiety and 
depression) and have reduced quality of life than men. Over 50% of physicians agreed 
that misdiagnosis/underdiagnosis of COPD in women was an important factor for gender- 
differences.
Conclusion: Results from this survey indicate that the understanding of COPD burden in 
women varies among healthcare professionals.
Keywords: comorbidity, COPD, gender difference, physician perception, gender bias

Plain Language Summary
Chronic obstructive pulmonary disease (COPD) has traditionally been considered a disease 
more common in men than women, but recent evidence suggests an increased prevalence in 
women. An anonymous qualitative questionnaire-based survey among respiratory physicians 
was conducted (using a closed questionnaire with pre-coded responses) to understand their 
perceptions on gender-based differences in the diagnosis of COPD. Of the 132 physicians 
who completed the survey, more than 50% agreed that the incidence of COPD is rising in 
women and that they experience more severe symptoms and reduced quality of life than men. 
In addition, physicians perceived that smoking had a greater impact on women’s health and 
is most often misdiagnosed or under-diagnosed than men, suggesting some awareness about 
gender-specific differences. Physicians also agreed that comorbid conditions including anxi-
ety, depression and osteoporosis were higher among women than in men. There was no 
consensus on gender-specific differences in the risk factors for COPD and worsening of the 
disease. Overall, the results from the survey demonstrated a varied understanding of COPD 
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burden in women among physicians, highlighting the need for 
further educational programmes to raise awareness and improve 
diagnosis in women with COPD.

Introduction
Chronic obstructive pulmonary disease (COPD) has tradi-
tionally been perceived as a disease of older men with 
a history of smoking.1 However, in recent years, preva-
lence and mortality of COPD has increased rapidly in 
women, with the number of deaths from COPD surpassing 
that of men in some countries.2 This increase in mortality 
rate is essentially due to an increase in the number of 
women who smoke worldwide. The 2020 Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) 
report mentions that COPD prevalence is almost equal in 
men and women in developed countries.3 Research indi-
cates that women are at a greater risk of smoke-induced 
lung function impairment, dyspnea, and poorer health sta-
tus for the same level of tobacco exposure compared with 
men.4,5 In parallel with the increase in smoking among 
women, exposure of women to non-smoking-related 
COPD, such as burning biomass fuels, has also been 
observed in developing countries.6–8 The prevalence of 
non-smoking-related COPD has been observed to be 
higher among women versus men.9–16

Despite available evidence, COPD continues to be mis-
diagnosed or underdiagnosed in women.17 Women may also 
suffer a delay in diagnosis of COPD due to multiple factors 
including voluntary delay of access to a physician for con-
sultation, delay in referral to a pulmonologist, or prevalence 
of symptoms of fatigue/depression that may point to 
a different type of treatment. This may result in major 
psychological distress and worse health-related quality of 
life (QoL).5,18 More women with COPD are likely to display 
anxiety and/or depression compared with men, with severe 
manifestations including phobia, panic attacks, and general-
ized anxiety.19 Thus, a better understanding of the difference 
in expression of COPD between men and women would 
facilitate optimizing treatment and improved patient care. In 
addition, there is also the need to raise awareness among 
respiratory physicians and patients of increased exacerbation 
risk in women compared with men and to monitor exacer-
bation risk when determining the appropriate course of 
treatment.20

The aim of this survey was to evaluate the perception 
of physicians on gender-specific differences in the diag-
nosis and prevalence of different comorbidities in COPD.

Methods
Survey Description
This was an anonymous qualitative questionnaire-based 
survey conducted using the SpotMe® App (SpotMe, 
Lausanne, Switzerland) by physicians who attended the 
Novartis BREATHING hybrid scientific conference held 
from 29–30 September 2017. The 20-item standardized, 
closed questionnaire had pre-coded responses to questions 
on physicians’ demographics and perception of diagnosis 
of COPD and existing comorbidities between genders. The 
survey looked specifically at two questions:

1. Physicians’ responses to gender differences in inci-
dence, risk factors, symptoms and quality of life of 
patients with COPD.

2. Physicians’ perception on the most important issues 
regarding gender-specific differences in women 
versus men with COPD.

Statistical Analysis
Descriptive statistics were used to present all data. Categorical 
variables were presented as count and percentages.

Results
Physicians’ Demographics
A total of 368 physicians downloaded the SpotMe® App and 
accessed the survey; of whom, 132 (35.9%) completed the 
survey. The majority of the physicians were men (n=74; 
56.5%) aged 30–49 years (n=71; 54.2%); 75 (57.3%) phy-
sicians were working in hospital-based settings followed by 
private setting (n=35; 26.7%), academic (n=11; 8.4%), and 
primary care (n=10; 7.6%). The majority of physicians were 
from large cities (n=78; 59.5%) followed by small city 
(n=28; 21.4%), and rural locations (n=25; 19.1%).

Physicians’ Perception Differences on 
COPD Diagnosis
The majority of physicians perceived that the prevalence of 
COPD is higher in men. More than 55% of physicians 
agreed that the incidence of COPD is rising in women versus 
men. Around 40% of physicians agreed that the risk factors 
for COPD were different in men and women; however, 
a similar proportion also disagreed on this question. About 
half of physicians felt that smoking has a greater impact on 
women’s health compared with men. More than 60% of 
physicians agreed that women experience more severe 
symptoms and lower QoL; however, ~20% were uncertain. 
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A similar proportion of physicians agreed, disagreed, or 
were uncertain regarding gender-specific difference in inci-
dence of COPD exacerbations (Table 1).

Physicians’ Perception Differences on 
Gender Difference in Comorbidities
Over 50% of physicians agreed that misdiagnosis or under-
diagnosis of COPD in women is an important issue related 
to gender differences (Figure 1). The majority of physicians 
agreed that women were more susceptible to osteoporosis 
(80% versus 4.6%), and that anxiety and/or depression was 
higher in women than in men (73.1% versus 9.2%).

Around half of physicians agreed that heart failure and 
hypertension were higher in men compared with women 
(49.2% versus 11.5% and 50% versus 16.2%; Figure 2). 
Very few physicians (5.4%) looked systematically for osteo-
porosis in all COPD patients; however, more than 50% would 
change COPD treatment based on existing osteoporosis 
(Figure 3).

Discussion
Globally, COPD has always been considered as a male 
predominant disease. There is evidence that the prevalence 
is increasing among women; however, the difference in 
prevalence rates between genders are not substantial, espe-
cially in the developed and high-income countries. Gender 
differences amongst COPD patients, with respect to pre-
valence, comorbidities, smoking, lung function deteriora-
tion, severity, exacerbation, clinical symptoms, and 
healthcare resource utilization have now been 
reported.21–25 In the current survey, physician perceptions 
reported gender-based differences in the diagnosis of 
COPD. More than half of physicians were aware of gen-
der-specific differences in disease severity and health sta-
tus, but were uncertain about gender differences in the 

Table 1 Physicians’ Response to Gender Differences in Incidence, 
Risk Factors, Symptoms and Quality of Life in Patients with COPD

Questionnaire Physicians’ Response (N=132)

Based on Your Clinical 
Experience, Do You Find 
That

Yes 
n (%)

No 
n (%)

Uncertain 
n (%)

Prevalence of COPD is 

greater in men than women*

90 (68.7) 26 (19.8) 15 (11.5)

There are more new females 

with COPD than new males 
with COPD*

73 (55.7) 30 (22.9) 28 (21.4)

The risk factors for COPD are 
different in women versus men*

56 (42.7) 57 (43.5) 18 (13.7)

The effect of smoking has 
a greater impact on women’s 

lung health than on men’s†

70 (53.8) 33 (25.4) 27 (20.8)

Women report more severe 

symptoms for a given FEV1 

than men*

82 (62.6) 22 (16.8) 27 (20.6)

Women with COPD have 

a reduced quality of life 
compared to men with 

COPD*

86 (65.6) 20 (15.3) 25 (19.1)

Women experience more 

exacerbations of COPD than 

men†

47 (36.2) 37 (28.5) 46 (35.4)

Notes: *One physician did not respond; †two physicians did not respond. FEV1, 
forced expiratory volume in 1 second.

Figure 1 Physicians’ perception on the most important issue leading to gender differences in COPD.
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incidence of COPD exacerbations. However, over 40% of 
them did not recognize any gender-based differences in the 
diagnosis of COPD indicating a gap. Physicians agreed 
that comorbid conditions, including anxiety, depression, 
and osteoporosis, were higher among women compared 
with men, and would prefer to optimise the COPD treat-
ment taking the existing comorbidities into account.

There exists a gender bias in the diagnosis of COPD, 
ie, there is a tendency towards diagnosing more men than 
women, making women largely underdiagnosed with 
COPD,17,21 mainly due to the underuse of spirometry;26 

51% of physicians in the current survey agreed that mis-
diagnosis or underdiagnosis in women is an important 
reason for gender-differences in COPD occurrence. In 
alignment with these survey findings, 73% of the patients 
with spirometric COPD criteria were found to be under-
diagnosed, underdiagnoses being 1.27 times more frequent 
in women (86%) than in men (67.6%) (P<0.05).17 It is also 
estimated that up to 13% of all patients diagnosed with 
COPD under the GOLD criteria are misdiagnosed.27 

Furthermore, patients with heart failure, asthma, lung can-
cer, acute coronary syndrome, and ischemic heart disease 

Figure 2 Physicians’ perception on gender-specific differences in incidence of comorbidities in patients with COPD. 
Abbreviation: COPD, chronic obstructive pulmonary disease.

Figure 3 Proportion of physicians who systematically examine for osteoporosis and would change the treatment approach based on existing osteoporosis in COPD 
patients. 
Abbreviation: COPD, chronic obstructive pulmonary disease.
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have identical symptoms to those of COPD and hence may 
be misdiagnosed.28 A large proportion of men and women 
are shown to be misdiagnosed for asthma and COPD, 
especially in a primary care setting.29 This is not surpris-
ing considering that, regardless of the availability of con-
sensus guideline diagnostic recommendations, confusion 
between COPD and asthma diagnosis remains 
common.30 The underdiagnoses and misdiagnosis of 
COPD is likely to have important implications in the 
care and treatment outcomes of patients.

COPD-related comorbidities are viewed differently in 
men and women. Cardiovascular disease is a frequent and 
important comorbidity in COPD,3 found to be more pre-
valent in men and general observations are consistent with 
the current survey findings where 49.2% of men had heart 
failure. Contrarily, previously published review articles 
showed that women with COPD present more frequently 
with heart failure, osteoporosis, and diabetes as compared 
with men.21,25,31 Also, women are more prone to develop 
osteoporosis and most likely at an early age versus men.2 

Surprisingly, only of 5% physicians systematically exam-
ined patients for osteoporosis and altered treatment 
approach based on existing osteoporosis. Regarding treat-
ment, oral corticosteroids (CS) are a recognized risk factor 
at a cumulative prednisone equivalent dose >7.5 mg daily 
for >3 consecutive months,18 and high-dose inhaled CS are 
identified as being more detrimental in women.2 Thus, 
physicians should exercise caution while selecting COPD 
treatments so that the chosen therapy does not affect 
comorbidities in a negative manner.18 Furthermore, clin-
ical evidence indicates that women with COPD are likely 
to report a higher degree of dyspnea,32 and are more likely 
to experience anxiety and depression.5,21,25 These findings 
were aligned with the current survey where 73.1% of 
women were perceived to suffer with anxiety and/or 
depression. Surprisingly, only 22% of physicians in the 
current survey considered comorbidity in women to be an 
important issue. Therefore, an informed decision needs to 
be taken for a personalized approach towards effective 
diagnosis of COPD in women.

While 36.2% of physicians in the current survey were 
of the opinion that women experience more exacerbations 
of COPD than men, in clinical practice, women were 
observed to be more prone to severe exacerbations, higher 
numbers of hospitalizations, and prolonged lengths of stay 
for hospitalizations as compared with men with 
COPD.20,33 Women were also shown to have a shorter 
time to first exacerbation and to being at a higher risk of 

exacerbation compared with men.4 Higher exacerbations 
in women have also been observed previously.21,24,25 It is 
postulated that the higher exacerbation rates in women 
could be due to differences in disease expression or the 
patterns of symptom reported.20 Contrarily, a systematic 
review in Latin America and the Caribbean showed that 
hospitalizations for COPD exacerbations are common in 
men.34

The current survey showed that over 50% of the phy-
sicians considered smoking to affect women’s lung func-
tion more severely than men, and that 65.6% of the 
physicians agreed that women with COPD reported 
reduced QoL as compared with men. Similar to these 
findings, a cross-sectional, epidemiological study in cen-
tral Sweden suggested that women with COPD with 
a heavy smoking history experience a poorer QoL than 
men with the same smoking intensity.35 In a large COPD 
study in Norway, women were found to be associated with 
lung function reduction in subgroups of patients with early 
onset of COPD or low smoking exposure.23 The preva-
lence of non-smoking-related COPD was notably higher 
among women than men,9 especially the exposure to bio-
mass- and indoor cooking-smoke.9,36,37 Thus, the majority 
of evidence has demonstrated that QoL deterioration is 
higher in women as compared with men.5,9,21,25,33,35,38 

Likewise, it is important to note that the airways of 
women are relatively smaller for the same lung volume 
than men; this, combined with other biological, genetic 
and socio-cultural factors may be responsible for the 
observed gender differences in COPD.21,37 Moreover, 
there is a further need to investigate job-exposure-related 
COPD in clinical practice.

A limitation of using this questionnaire survey was that 
the findings could be biased due to differences in under-
standing of questions by the physicians. An additional 
selection bias could have been introduced in the study 
because this survey was conducted during a conference 
attended by a select group of physicians. Thus, there could 
be additional factors affecting COPD than those captured 
by the survey. However, the study offered meaningful 
insights into gender differences in the diagnosis of COPD.

Conclusions
The current survey findings showed that the understanding 
of COPD burden in women varies among respiratory phy-
sicians. They agreed that women are most likely to be 
misdiagnosed or underdiagnosed for COPD than men. 
Physicians’ response to gender differences in incidence, 
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prevalence, risk factors, symptoms, and QoL of women 
with COPD seems to be largely aligned with real-world 
clinical evidence. Further, educational programmes are 
required to raise awareness amongst physicians regarding 
increased COPD prevalence in women, and strategies to 
improve gender-specific diagnosis need to be identified.
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Obstructive Lung Disease; QoL, quality of life.
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