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ABSTRACT

Introduction: COPD is a major cause of morbidity and mortality. The prevalence, morbidity and
mortality of COPD among females have increased. Previous studies indicate a possible gender bias in the
diagnosis and management of COPD. The present study aims to determine if there is gender bias in
the management of COPD in Sweden.

Methods: This was a double-blind, randomised (1:1), controlled, parallel-group, web-based trial using the
hypothetical case scenario of a former smoker (40 pack-years and quit smoking 3 years ago) who was male
or female. The participants were blind to the randomisation and the purpose of the trial. The case
progressively revealed more information with associated questions on how the physician would manage
the patient. Study participants chose from a list of tests and treatments at each step of the case scenario.
Results: In total, 134 physicians were randomised to a male (n=62) or a female (n=72) case. There was no
difference in initial diagnosis (61 (98%) male cases and 70 (97%) female cases diagnosed with COPD) and
planned diagnostic procedures between the male and female cases. Spirometry was chosen by all the
physicians as one of the requested diagnostic tests. The management of the hypothetical COPD case did
not differ by sex of the responding physician.

Conclusion: In Sweden, diagnosis and management of a hypothetical patient with COPD did not differ by
the gender of the patient or physician.
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Introduction

COPD is a devastating and severe disease that is more frequent among males than among females. In a
population-based study including subjects aged >40 years in the Netherlands, the incidence of COPD was
higher in men (3.54 cases per 1000 person-years) than in women (2.34 cases per 1000 person years) [1-3].
However, the prevalence, morbidity and mortality of COPD among females have increased [4], mainly due
to changes in occupational exposure and smoking habits in the population [5-9]. Mortality rates among
male COPD patients have declined, while the hospitalisation and death rates among female patients in the
USA have not changed significantly [10]. Likewise, an analysis of the Spanish National Hospital Database
of patients admitted with acute exacerbations of COPD as their primary diagnosis showed a significant
reduction in mortality of male patients with COPD from 2006 to 2014, but not among females [11].

There are gender differences among patients with COPD regarding impact on function and morbidity.
Pulmonary function impairment is greater in female smokers compared to male smokers for the same
level of tobacco exposure, generating a greater susceptibility to development of COPD [12]. Women
experience worse quality of life and more severe breathlessness for the same level of objective pulmonary
compromise compared to male smokers [2]. Furthermore, 80% of people with COPD who have no history
of smoking are female [8]. Moreover, women may suffer from a different phenotype of COPD by being
more susceptible to developing chronic bronchitis and having more breathlessness and anxiety [13]. These
clinical differences between men and women further emphasise the importance of prompt recognition of
possible cases, suitable diagnostic procedures, accurate assessment of the severity of the disease and
appropriate treatment [8]. There is also a difference between men and women with COPD regarding the
functional status, where men had better scores than women regarding total score, domestic and leisure
domains of the London Chest Activity of Daily Living [14].

A survey of primary-care physicians showed that a diagnosis of COPD was less likely to be considered in
women than in men even with identical symptoms and physical examination [5]. Gender-related bias in the
diagnosis of COPD may compromise the proper diagnosis and treatment of the disease in females [5, 15, 16].

Knowledge of the role of gender inequalities in healthcare is lacking. Gender biases can lead to systematic
underdiagnosis and undertreatment of both female and male patients, depending on the condition [17, 18].

The primary aim of this study was to test the hypothesis that the clinical decision-making process of the
physicians for the proposed diagnosis differs between a male and female hypothetical patient with
identical COPD symptoms using a random case survey. Secondary aims were to explore whether the
clinical decision-making process differed by gender of the responding physician.

Methods

Study design

This was a double-blind, randomised (1:1), controlled, parallel-group, web-based trial using hypothetical
case scenarios. The study was approved by the Lund University Research Ethics Committee (Dnr: 2015/596).
All participants gave their informed consent. The study was prospectively registered with ClinicalTrials.gov
(Nr: NCT02728674) and is reported in accordance with the Consolidated Standards of Reporting Trials
(CONSORT) guidelines [19]. Study procedures have been described elsewhere [20]. The study design
included two different randomisations for the symptom and gender of the patient: chronic breathlessness
versus chronic pain; and male versus female patient. Participants were not aware of the randomisation or the
purpose of the trial.

Procedures

Physicians were recruited through the Swedish Respiratory Society, the Swedish Society of Internal
Medicine, the Swedish Society of Primary Care, the Swedish Society of Palliative Medicine and in the
authors’ departments (internal medicine, pulmonary medicine and primary care) using an e-mail with
general information about the study (an anonymous survey on the management of a patient with
respiratory problems in clinical practice). Participants answered the eligibility criteria and were asked to
consent to participate.

Inclusion criteria were: licensed physician; treating patients with respiratory problems in clinical practice;
able to read and understand a case description in Swedish; not on the research team and not aware of the
study’s design or content; and no previous participation in the study. The participants logged in using
their Swedish identification number to avoid entry more than once.

Data were collected on the participant’s age, gender, professional seniority, present location of practice,
specialty license(s), current specialty area(s) of practice and number of years working as a physician. All
the questions and case scenarios are available in the supplementary material (appendix S1).
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Randomisation and case scenario

Participating physicians were randomised to a case scenario of a former smoker (40 pack-years and quitted
smoking 3 years ago) who was male or female. The participants were blind to the randomisation or the
purpose of the trial. The clarity, consistency, face validity and clinical plausibility of the case scenarios and
study questions were piloted by a sample of physicians (n=10) who did not subsequently participate in the
main survey and were refined based on this testing. The technical function of the web-based questionnaire
was also optimised.

The case progressively revealed more information with associated questions on how the physician would
diagnose and treat the patient (supplementary appendix S1). Study participants chose from a list of tests
and treatments at each step of the case scenario. The participant had to answer each question in order to
advance to the next page and each page was separately saved before proceeding. The participant could not
return to or change earlier responses. They were requested to answer the questions in accordance with
how they would manage the patient in their clinical practice.

End-points

The study end-points were assessed in three stages: 1) the most probable diagnosis (asthma, cancer, heart
failure, COPD, chronic pulmonary emboli or other; primary end-point); 2) diagnostic procedures required
to make the diagnosis (spirometry, blood test, electrocardiogram, exercise testing, echocardiography, O,
saturation levels or sputum culture; secondary end-point); and 3) treatment offered (short-acting
bronchodilator, long-acting anticholinergic inhaler, long-acting B,-agonist inhaler, both long-acting
anticholinergic and B,-agonist inhalers, inhaled corticosteroids, triple therapy, oral corticosteroids,
respiratory rehabilitation treatment, consultation with a dietitian or oxygen therapy; secondary end-point).

Sample size

The original protocol was designed to address the need of symptomatic treatment of chronic
breathlessness and chronic pain in a hypothetical COPD case [20]. In the absence of previous evidence, we
assumed that the same differences would exist regarding COPD diagnosis between male and female
patients in the case.

Statistical analyses

Categorical data were tabulated using frequencies and percentages. The categorical end-points were
analysed between groups using Chi-squared tests and logistic regression. The influence of the gender of the
responding physician on the end-points was evaluated by introducing an interaction term between the
gender of the physician and the patient in the logistic models. Estimates were reported as odds ratios with
95% confidence intervals. The agreement between male and female physicians was analysed using «
coefficient.

Statistical significance was defined as p<0.05. Analyses were conducted with Stata version 14.2 (StataCorp
LP, College Station, TX, USA).

Results

From September 2016 to May 2017, 134 physicians were randomised to a male (n=62) or a female (n=72)
case. Of these physicians, 53% were male, 51% worked in a hospital setting and 46% worked in primary
care. Characteristics of the physicians were well balanced between the groups (table 1).

The initial diagnosis and planned diagnostic procedures were similar between the male and female cases
(table 2). Spirometry was chosen by all the physicians as one of the requested diagnostic tests.
Echocardiography was chosen as one of the diagnostic procedures in female patients nearly twice as often
as in male patients (11 versus 5) although this did not reach statistical significance (p=0.20).

In the next stage, physicians were asked to propose a management plan. All the participants suggested a
short-acting B,-agonist and a long-acting anticholinergic inhaler as the recommended initial treatment, while
oxygen therapy was not chosen by any of the physicians (table 3). There was no difference between male
and female patients when it came to the proposed treatment plan for COPD. In the next step, participants
were asked to manage the patient following the given scenario: the patient comes for a new appointment
after 3 months with essentially unchanged symptoms; the patient is treated with the triple treatment and has
undergone 8 weeks of respiratory rehabilitation. Our data showed no gender difference regarding the
proposed follow-up intervention (changing the inhaler, intensifying respiratory rehabilitation treatment,
benzodiazepines, opioids, oral steroids, Roflumilast or oxygen therapy) by the physicians (table 3).

The diagnosis and diagnostic management did not differ by sex of either the case or the responding
physician. All the physicians in both respective groups suggested spirometry as a diagnostic approach
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TABLE 1 Characteristics of the participating physicians

Characteristic All Male case Female case
Physicians n 134 62 72
Female 63 (47) 24 (38) 39 (62)
Professional seniority
Resident 43 (32) 20 (15) 23 (17)
Specialist 52 (39) 24.(18) 28 (21)
Senior specialist 38 (28) 18 (13) 20 (15)
Present location of practice ”
Hospital 69 (51) 33 (25) 36 (27)
Primary healthcare 62 (46) 27 (20) 35 (26)
Other 6 (4) 3(2) 3(2)
Specialty licence(s)*
Internal medicine 50 (37) 26 (19) 24 (18)
Family medicine 62 (46) 27 (20) 35 (26)
Respiratory medicine 32 (24) 13 (10) 19 (14)
Other 31 (23) 19 (14) 12 (9)
Current specialty areals) of practice #
Internal medicine 36 (27) 19 (14) 17 (13)
Primary care 61 (46) 26 (19) 35 (26)
Respiratory medicine 32 (24) 13 (10) 19 (14)
Other 24 (18) 14 (10) 10 (7)

Data are presented as n (%). *: percentages may exceed 100% due to overlap.

(table 4). Further analyses did not show any bias for male physicians managing male/female cases. The
same applied for female physicians.

We analysed the influence of gender of the responding physician on the end-points by introducing an
interaction term between the gender of the physician and the patient in the logistic models. There were
too few cases (and no difference) between male and female respondents to check for interaction for the
primary end-point (COPD diagnosis). The analyses for the other end-points did not show any significant
interaction except for the blood tests (p-value 0.007).

We investigated the agreement between male and female physicians, which shows 57.46% agreement
(expected 49.78%) — «: 0.1530 (sE: 0.0856).

Discussion

In the present study we found no gender-related difference in evaluation and management of a hypothetical
patient with COPD. Furthermore, the analysis for responding physician gender did not indicate any
significant difference in the process of diagnostic approach between female and male physicians.

Conversely, previous studies of primary care physicians in North America and Spain have shown a
gender-biased diagnosis and management of a hypothetical COPD case [5, 15]. Differences in study design

TABLE 2 Diagnosis and evaluation of a male versus female patient with COPD

Male patient Female patient p-value
Cases n 62 72
COPD diagnosis 61(98) 70 (97) 0.649
Spirometry 62 (100) 72 (100) >0.999
Blood test 45 (73) 52 (72) 0.963
ECG 42 (68) 50 (69) 0.832
Exercise testing 7 (11) 8 (11) 0.974
Echocardiography 5 (8) 11 (15) 0.199
0, saturation levels 41 (66) 49 (68) 0.813
Sputum culture 0 (0) 2 (3) 0.186

Data are presented as n (%), unless otherwise stated.
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TABLE 3 Management of a male versus female patient with COPD

Male patient Female patient p-value

Cases n 62 72

Short-acting bronchodilator 62 (100) 72 (100) >0.999
Long-acting anti-cholinergic inhaler 62 (100) 72 (100) >0.999
Long-acting B,-agonist inhaler 14 (23) 27 (38) 0.062
Both long-acting anti-cholinergic and B,-agonist inhalers 32 (52) 40 (56) 0.648
ICS 14 (23) 17 (24) 0.888
Triple therapy 19 (31) 26 (36) 0.504
(0]033 10 (16) 9 (13) 0.548
Respiratory rehabilitation treatment 46 (74) 54 (75) 0.915
Consultation with a dietitian 45 (73) 48 (67) 0.459
Oxygen therapy 0 (0) 0 (0) 1.0
Changing the inhaler® 4 (6) 5 (7) 0.910
Intensifying respiratory rehabilitation treatment” 4 (6) 12 (17) 0.069
Benzodiazepines® 1(2) 0(0) 0.279
Opioids* 6 (10) 9 (13) 0.605
Oral steroids” 5(8) 3(4) 0.342
Roflumilast (Daxas)* 4 (6) 2 (3) 0.305
Oxygen therapy® 2 (3) 0 (0) 0.125

Data are presented as n (%), unless otherwise stated. ICS: inhaled corticosteroids; OCS: oral
corticosteroids. *: follow-up management.

might explain this discrepancy between the studies. In the present study COPD was diagnosed by more
than 97% of the physicians, but the COPD diagnosis rate was lower in the other two studies [5, 15]. It is
possible that the difficulty level of our hypothetical case was lower than that in the other studies. The
study by MiraviTLLES et al. [15] was designed in such a way that dependent on the diagnostic process, it
could give rise to eight different cases. In the study by CHapmaN et al. [5], the case was presented in six
versions differing only in the sex and age of the patient. The difference in the study design can be
considered a contributing factor to the lower rate of COPD diagnosis in those studies.

A recent epidemiological study demonstrated that COPD is now equally prevalent among men and
women in Sweden [21]. Furthermore, there has been a lot of information and focus on physicians’
education regarding COPD in Sweden in recent years, and the effects of it can be observed in the results
of our study.

The gender distribution among the responding physicians in our study was almost equal (47% female),
while fewer than 20% of physicians were female in the previous study by CHapmaN and colleagues [5]. It is
unclear if this difference plays a role in the management bias, although we did not observe any bias
relative to the physician sex.

In terms of the number of participating physicians, we included a smaller number (134) compared to the
above-mentioned studies (192 and 839) [5, 15].

TABLE 4 Diagnostic management of a patient with COPD by a male versus female physician

Male physician Female physician p-value

Cases n 71 63

COPD diagnosis 69 (97) 62 (98) 0.631
Spirometry 71 (100) 63 (100) 1.0
Blood test 47(66) 50(79) 0.089
ECG 45(63) 47(74) 0.162
Exercise ECG 6(8) 9(14) 0.285
Echocardiography 8(11) 8(12) 0.799
0, saturation levels 45(63) 45(71) 0.322
Sputum culture 0 (0) 2 (3) 0.130

Data are presented as n (%), unless otherwise stated.
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In our study, spirometry was ordered as frequently for the female as the male patients by both female and
male physicians. This is different from previous reports in other countries where spirometry was less
frequently ordered for female patients in comparison to male patients [5, 22-24].

Different aspects of gender differences in COPD patients have been studied more frequently in recent
years. Female patients develop COPD at earlier ages with lower tobacco consumption in comparison to
males [4], and their quality of life is more impaired [25]. Females have an increased susceptibility to
COPD due to sex-related biological factors [26] and may have different responses to medical treatment,
follow-ups, smoking cessation interventions and pulmonary rehabilitation programmes [27-32]. Women
with COPD exacerbations are younger, smoke more actively and have less comorbidity [33]. Nevertheless,
the diagnosis and management guidelines for female patients are the same as those for male patients.

A strength of the present study is that a randomised blinded design was employed where participants were
unaware that there was randomisation and of the actual purpose of the study. We also provided the
physicians with the diagnostic and management options that are in accordance with the most recent
international guidelines (Global Initiative for Chronic Obstructive Lung Disease 2019) [34].

A limitation of this work is the lack of data from real practice. However, well-designed clinical vignette
questionnaires are highly useful to determine whether clinical decision-making is influenced by the gender
of the medical professional and their patients [35].

In conclusion, our data did not support any gender bias in the management of COPD patients.
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