
Factors associated with undiagnosed and
overdiagnosed COPD

To the Editor:

Worldwide, studies have shown that about 60–86% of people with chronic obstructive pulmonary disease
(COPD) have not been diagnosed, which represents a missed opportunity to decrease disease burden through
optimal management, including smoking cessation support and prescription medications [1–3]. Overdiagnosed
COPD is also common, with prevalence estimates ranging from 4% to 64% in the general population and
primary care settings [4, 5]. Overdiagnosis can lead to unnecessary COPD treatments with their own risks and
costs, poor health-related quality of life and missed detection and treatment of other diseases [6].

Misdiagnosed COPD indicates that an inaccurate label has been applied, either by not diagnosing COPD
(false negative) or diagnosing COPD in someone who does not have it (false positive). Pulmonary
function testing helps to avoid such errors [1]. Previous studies have examined factors that differentiate
people with diagnosed COPD (true positives) from people without COPD (true negatives) and from
people with undiagnosed COPD (false negatives) [7–9]. However, a clinician meeting a patient for the first
time would benefit from being aware of factors that differentiate overdiagnosed from correctly diagnosed
COPD (false from true positives) and undiagnosed from no COPD (false from true negatives). The
objective of the current study was to determine these factors.

A population-based longitudinal cohort study using clinical and health administrative data was conducted.
Ethics approval was obtained from the institutional review board at Sunnybrook Health Sciences Centre,
Toronto, ON, Canada.

The Canadian Obstructive Lung Disease (COLD) study (a forerunner of the Canadian Cohort of
Obstructive Lung Disease (CanCOLD) study) collected clinical information, including spirometry, from a
population-based cohort of adults aged ⩾40 years living across Canada between 2007 and 2011 [8].
Participants from Ontario, the largest province of Canada, were included in the current study. Their clinical
information was individually linked to health information collected to administer Ontario’s universal
healthcare system and analysed at the Institute for Clinical Evaluative Sciences (Toronto, ON, Canada).
Details of the databases used can be found elsewhere [10].

Participants were categorised into four groups based on them having true COPD, as determined by
spirometry, and/or physician-diagnosed COPD, as determined by health administrative data: correctly
diagnosed, undiagnosed, overdiagnosed or no COPD by either of the criteria. True COPD was determined,
as in Burden of Lung Disease (BOLD) studies, as a post-bronchodilator fixed ratio of forced expiratory
volume in 1 s to forced vital capacity of <0.7 [2]. In sensitivity analysis, lower limit of normal criteria, an
alternate method used to diagnose COPD, were used in its place. Physician-diagnosed COPD was
determined using a health administrative data case definition of one COPD ambulatory care visit or one
COPD hospitalisation, which was previously shown to have 85% sensitivity and 78% specificity in
individuals aged ⩾35 years when compared to a clinical reference standard [11].

To determine factors associated with undiagnosed COPD among people without a previous COPD diagnosis,
patient and physician factors were compared between the undiagnosed and no COPD groups. To determine
factors associated with overdiagnosed COPD among people with a COPD diagnosis, factors were compared
between the overdiagnosed and correctly diagnosed COPD groups. Multivariable logistic regression models
with generalised estimating equations were used to adjust for clustering by recruitment location.

There were 1586 COLD participants from Ontario, of whom 96 (6.1%) had missing spirometry and
87 (5.5%) had data that could not be linked to health administrative records. Of the 1403 participants
available for analysis, 192 (13.7%) had undiagnosed, 72 (5.1%) overdiagnosed and 52 (3.7%) correctly
diagnosed COPD.

In multivariable analysis, older age, male sex, a >20-pack-year smoking history, respiratory symptoms, a
co-diagnosis of asthma and low overall comorbidity were associated with undiagnosed COPD among those
without physician-diagnosed COPD. Younger age, not smoking and older physician age were associated
with overdiagnosed COPD among those with physician-diagnosed COPD (table 1). Repeating the analysis
using the lower limit of normal revealed the same associations except that male sex and low overall
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comorbidity were no longer significantly associated with undiagnosed COPD and age was no longer
significantly associated with overdiagnosed COPD (data not shown).

Our results extend previous studies showing that older age and smoking are predictors of diagnosed
COPD, to undiagnosed COPD as well [1]. They are not consistent with one previous population-based
study that found that people with overdiagnosed COPD were more likely to be overweight and have
allergic rhinitis [12]. While we did not specifically examine allergic rhinitis, we did not find a higher risk
of asthma (another allergic condition) among this group. Our results are also not consistent with a study
that found increased body mass index (BMI) to be associated with higher risk of overdiagnosis in veterans
[13]. These inconsistencies could be due to differences in populations, the exclusion of nonsmokers and
people with asthma in the other studies, how BMI was considered (as a continuous versus categorical
variable) and variability in other factors adjusted for.

Our study had limitations. First, our health administrative data case definition of COPD might have been
subject to misclassification. However, it was previously validated, is reflective of real-world practice and is
an improvement over the self-reported COPD used to identify misdiagnosis in the past [11, 14]. Secondly,
our study was underpowered to detect smaller associations between some factors and overdiagnosed or
undiagnosed COPD. Thirdly, we were not able to determine the relationship between previous pulmonary
function testing and misdiagnosis because, although the health administrative data revealed if testing
occurred, it did not contain its results, quality and whether it was correctly interpreted.

A final point is that diagnosing COPD is complicated and understanding misdiagnosis involves an
understanding of many more issues than are presented. For example, a single diagnostic spirometry test is
recommended by COPD guidelines, is the method used to identify COPD in landmark COPD trials, and
is the way COPD is often diagnosed in the “real world”; however, it may be insufficient to detect and
categorise all chronic airflow obstruction [2]. As a result, it is possible that some people with asthma, who
would have had their spirometry normalise over time, were incorrectly classified as having overdiagnosed
COPD. This would have caused us to overestimate the rate of overdiagnosed COPD. It is also possible,
however, that these people developed fixed obstruction as a result of their asthma, which falls within the

TABLE 1 Patient and physician characteristics and odds of undiagnosed and overdiagnosed
chronic obstructive pulmonary disease (COPD)

Characteristic Undiagnosed COPD# Overdiagnosed COPD¶

Age years 1.08 (1.06–1.10) 0.93 (0.89–0.98)
Male 1.47 (1.02–2.08) 0.79 (0.31–2.00)
Socioeconomic status quintile
1 (lowest) Reference group Reference group
2 1.29 (0.67–2.48) 0.23 (0.06–0.91)
3 1.10 (0.56–2.15) 1.39 (0.32–6.05)
4 1.59 (0.86–2.96) 0.68 (0.16–2.89)
5 (highest) 1.23 (0.67–2.25) 1.15 (0.30–4.45)

Body mass index kg·m−2 0.97 (0.94–1.00) 0.98 (0.92–1.05)
Cigarette smoking pack-years
None Reference group Reference group
>0 to <20 1.33 (0.90–1.98) 0.17 (0.04–0.63)
⩾20 3.77 (2.38–5.97) 0.13 (0.03–0.50)

Cough, sputum, wheeze or breathlessness 1.69 (1.17–2.44) 0.57 (0.17–1.94)
Cardiac disease 0.88 (0.59–1.31) 0.98 (0.38–2.54)
Asthma 2.91 (1.78–4.78) 0.45 (0.16–1.29)
Overall level of comorbidity+

Low Reference group Reference group
Intermediate or high 0.56 (0.34–0.91) 1.15 (0.11–11.95)

Male primary care physician 0.81 (0.56–1.17) 1.06 (0.37–3.08)
Primary care physician age group years
⩽50 Reference group Reference group
>50 0.92 (0.65–1.31) 2.79 (1.09–7.15)

Specialist care in previous 5 years 1.08 (0.75–1.55) 0.89 (0.34–2.34)

Data are presented as OR (95% CI). #: non-COPD (those without COPD by pulmonary function testing or
physician diagnosis) is the reference group; ¶: correctly diagnosed COPD is the reference group;
+: determined using the Johns Hopkins Adjusted Clinical Group Case-Mix System (Johns Hopkins HealthCare
Solutions, Baltimore, MD, USA). Bold indicates statistical significance with an alpha error of 0.05.
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spirometric definition of COPD [1]. Finally, it is possible that people without spirometric changes
included in our overdiagnosed group had clinical and/or radiological signs related to smoking that
accounted for COPD-like respiratory exacerbations [15].

In summary, un- and overdiagnosed COPD are common and there are factors that can be used to
distinguish affected people in the general and COPD populations, respectively. Our results can be used by
physicians to target people at higher risk for both un- and overdiagnosed COPD for pulmonary function
testing, in order to reduce COPD misdiagnosis and improve quality of care and health outcomes.
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