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Objective: Chronic obstructive pulmonary disease (COPD) is a major cause of morbidity and mortality, yet 
research suggests this disease is greatly underdiagnosed. This literature review sought to summarize the most 
common and significant variables associated with case-finding or missed cases of COPD to inform more effective 
and efficient detection of high-risk COPD patients in primary care. 
Methods: PubMed and EMBASE were searched for articles describing case-finding and epidemiologic research 
to detect or characterize new cases of COPD. International studies in primary and non-primary care settings, 
published in English from 2002–2014, were eligible for inclusion. Studies related to risk factors for development 
of COPD were excluded. 
Results: Of the 33 studies identified and reviewed, 21 were case-finding or screening and 12 were epidemiological, 
including cross-sectional, longitudinal, and retrospective designs. A range of variables were identified within and 
across studies. Variables common to both screening and epidemiological studies included age, smoking status, 
and respiratory symptoms. Seven significant predictors from epidemiologic studies did not appear in screening 
tools. No studies targeted discovery of higher risk patients such as those with reduced lung function or risks for 
exacerbations. 
Conclusion: Variables used to identify new cases of COPD or differentiate COPD cases and non-cases are wide-
ranging, (from sociodemographic to self-reported health or health history variables), providing insight into 
important factors for case identification. Further research is underway to develop and test the best, smallest variable 
set that can be used as a screening tool to identify people with undiagnosed, high-risk COPD in primary care. 
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According to the updated 2013 Global initiative for 
chronic Obstructive Lung Disease (GOLD) guidelines, 
chronic obstructive pulmonary disease (COPD) is 
defined as: “a common preventable and treatable 
disease…characterized by persistent airflow limitation 
that is usually progressive and associated with an 
enhanced chronic inflammatory response in the airways 
and the lungs to noxious particles or gases.”1 Symptoms 
are primarily chronic and include dyspnea, cough, and 
sputum production.2,3 

COPD is the cause of substantial morbidity and 
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mortality worldwide and was recorded as the third 
leading cause of death in the United States  in 2008.4-6 
Data from the 2011 Behavioral Risk Factor Surveillance 
System survey reported that an estimated 15 million 
adults in the United States have been told by a health 
care provider that they have COPD (age-adjusted 
prevalence: 6.0%).7 Risk factors for developing 
COPD include, gender, socio-economic factors, aging, 
infections, as well as tobacco smoke, occupational 
dust, vapors, fumes, indoor air pollutants, outdoor air 
pollutants, and genetic factors.8

Research also suggests that COPD is greatly 
underdiagnosed, as indicated by data from the Third 
National Health and Nutrition Examination Study 
(NHANES III). These data suggest that over 63% of 
adults with evidence of impaired lung function have 
never been diagnosed with a lung disease (asthma, 
chronic bronchitis, or emphysema).9 Other lines of 
research have also demonstrated that many cases are 
first diagnosed at the time of an acute exacerbation of 
COPD (AECOPD).10 Earlier detection of previously 
undiagnosed, yet clinically significant, COPD in 
primary care settings could improve short- and long-
term patient outcomes and may be cost-effective.11 
Therapeutic options exist to treat COPD, with the 
greatest therapeutic benefit likely to be in symptomatic 
individuals with a forced expiratory volume in 1 second 
(FEV1) <60% predicted who are symptomatic or at risk 
for AECOPD (i.e., clinically significant COPD).12,13  
     Although spirometry is the diagnostic gold standard,1 
it is not efficient as a case-finding tool, and routine use 
in primary care is not feasible or cost-effective. A brief, 
easy-to-use self-administered questionnaire may be 
a more practical method for identifying people most 
likely to have clinically significant COPD and who 
are in need of follow-up and diagnostic spirometric 
testing. Several screening questionnaires have been 
developed for use in varied settings, including the 
general population, primary care, and specialty areas, to 
identify people with COPD. None of these instruments 
(e.g., COPD Diagnostic Questionnaire [CDQ]14; COPD 
Assessment Test [CAT]15) have specifically attempted 
to identify previously undiagnosed individuals with 
clinically significant COPD or who are at high risk of an 
exacerbation.

The current project is part of a larger study using 
a multi-method approach to develop a simple, 
standardized case-finding method for identifying 
individuals with moderate to severe airway obstruction 
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and those at risk for AECOPD, who have not been 
diagnosed or treated for COPD. The approach includes 
a comprehensive literature review, systematic analyses 
of 3 datasets using random forests methodology, and 
qualitative research with individuals from the target 
population. 

The purpose of this literature review was to glean 
insight from existing screening or case-finding 
instruments and epidemiologic literature related to 
COPD case identification. Specifically, the intent was 
to compare and contrast the content and performance 
of screening questionnaires, as well as identify factors 
from the epidemiological literature that were predictive 
of those at high risk of AECOPD, in order to identify 

Methods

Search Strategy

This search used PubMed and EMBASE databases to 
identify articles published in English, from January 
1, 2002 to July 14, 2014. An overview of the search 
strategy is shown in Figure 1 . The initial step was a 
broad search, to identify as many candidate articles 
as possible. Key search terms included: chronic 

significant factors, or sets of factors, which would inform 
the selection of candidate constructs for the new case-
finding tool.

obstructive pulmonary disease, chronic 
bronchitis, pulmonary emphysema, 
and related terms in combination with 
screening, case-finding, undiagnosed, early 
diagnosis, or questionnaire—specifying 
adults only. Search terms excluded papers 
related to depression, anxiety, nutrition, or 
diet, common but unrelated topics in the 
COPD and COPD epidemiology literature. 
Since the goal was to be more expansive 
than restrictive and review studies across 
available literature, articles were not 
restricted by study population (i.e., primary 
care, general population, etc.)

Abstracts were reviewed by 2 research 
team members and selected for further 
review if the study addressed new case 
identification using screening or 
epidemiologic methods, and included 
empirical  evidence of  screening 
effectiveness (screening instrument 
studies) or predictive power (epidemiology 
studies). Abstracts of studies describing 
the prevalence of COPD; risk factors for 
the development of COPD; characteristic 
features or treatment outcomes of 
COPD, such as symptoms, quality of 
life, management strategies, smoking, 
or smoking cessation; studies using 
spirometric or genetic testing only; and 
case studies were excluded from further 
review. 

Abstracts of the selected papers were 
reviewed by the remaining team members 
who rated each on a 6-point Likert rating 
scale of relevance to the identification of 
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candidate factors for identifying undiagnosed cases 
of COPD (0 = not very relevant to 5 = very relevant). 
Abstracts rated relevant or very relevant (mean score 
≥4) were selected for full-text review. Team members 
were also asked to suggest additional articles that 
should be retrieved for further review. 

Two authors examined each of the full-text articles for 
consistency with the inclusion/exclusion criteria; articles 
failing to meet these criteria were excluded from further 
review. Data from the final set of articles were extracted 
and summarized in tables that included study design, 
sample size, study population, predictive factors, and 
results from the statistical analysis, including screening 
questionnaire performance or the value of predictive 
factors in identifying new cases of COPD.

Results

Figure 1 details the results from the article selection 
process. Of the 2702 abstract reviews and additional 
21 papers identified, 64 articles were examined in 
detail and 33 met the inclusion/exclusion criteria for 
data extraction. The articles reviewed included 21 case-
finding/screening and 12 epidemiologic studies. 

Case-finding/Screening Questionnaire Studies
The case-finding/screening studies included 
development studies, validation studies, and 
retrospective data analysis reviews of developed 
screeners. The median sample size was 676 (range: 
39–7701). Studies were conducted in a range of 
countries: United States (n=9), Australia (n=2), United 
Kingdom (n=2), Netherlands (n=1), Japan (n=1), Canada 
(n=1), China (n=1), Greece (n=1), Mexico (n=1), and 
United States and United Kingdom combined samples 
(n=2). The study populations consisted of primary care 
(n=9), the general population (n=9) (i.e., recruitment 
through random-digit dialing, conference attendance, 
and mailed surveys), specialist clinics (n=2), or a 
combination of both primary care and specialist clinics 
(n=1). Most studies (n=17) used the GOLD criteria for 
COPD case definition, where COPD was defined by a 
post bronchodilator FEV1/forced vital capacity (FVC) 
ratio less than 70%1; 2  studies used physician diagnosis 
via medical chart; and 1 study used pre-bronchodilator 
FEV1/FVC <70%. 

Table 1  summarizes key features of the 21 case-
finding/screening questionnaires, grouped according to 
study population (i.e., general population, primary care, 

specialist, and combined). 
The number of questions present in each screener 

ranged from 223 to 1026 and included a range of factors. 
Most included age (n=20), smoking pack years (n=17), 
phlegm or sputum (n=16), cough (n=15), wheeze (n=13), 
and dyspnea or shortness of breath (SOB) (n=10). While 
these questions were more commonly found across 
screeners, questions inquiring about exposure (n=3) 
and family history (n=1) were also found, highlighting 
the range of questions that have been used to screen for 
COPD cases.

Performance characteristics of the screening 
instruments are summarized in Table 2. All studies 
reported the sensitivity and specificity of the screener, 
the majority reported positive and negative predictive 
values, and approximately half presented results from 
the area under the receiver operating characteristic 
(ROC) curve. For the studies conducted in the general 
population, sensitivities ranged from 65.8% to 91.7% 
and specificity from 46.7% to 97.7% (area under the 
curve [AUC]=0.65 to 0.79). In primary care studies, 
sensitivities ranged from 50% to 91% and specificities 
from 25% to 77% (AUC=0.65 to 0.85). The 1 study 
that combined primary care and specialist populations 
(e.g., nursing home) reported sensitivity and specificity 
within the range of primary care and general population 
studies (84.4% and 60.7%, respectively; AUC=0.73).33 
The 2 studies utilizing only specialist populations 
reported the highest sensitivities and good specificities: 
90.6% sensitivity and 77.8% specificity was reported 
for the nursing home population (AUC=0.903),34 and 
92% sensitivity and 79.4% specificity was reported for 
the pulmonary hospital population.35

Epidemiological Studies
Table 3  presents an overview of the 12 epidemiological 
studies, grouped by study population (6 general 
population and 6 primary care). Median sample size 
was 2578 (range: 146–5002). Studies were conducted 
in a range of countries: Netherlands (n=3), Norway 
(n=2), Denmark (n=2), United States (n=1), Canada 
(n=1), Greece (n=1), and multiple European countries 
(n=2). The majority (n=8) used the GOLD guidelines for 
COPD case definition, where COPD was defined by a 
post bronchodilator FEV1/FVC ratio less than 70%.1 

Overall, the epidemiological articles assessed 24 
predictive factors. Of these, 17 were found to be 
statistically significant in at least 1 study and 6 were 
significant in more than half of the studies where 
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assessed. Significant factors included: smoking history 
or status (n=8 of 10 studies), age (n=7 of 10 studies), 
cough (n=5 of 9 studies), wheeze (n=5 of 7 studies), 
dyspnea/SOB (n=4 of 9 studies), gender (n=4 of 9 
studies), phlegm/sputum (n=4 of 6 studies), and body 
mass index (BMI) (n=3 of 5 studies). 

Cross-study Comparison
Similarities and differences in predictive factors 
identified in the screening and epidemiologic literature 

are summarized in Table 4.  
Although the themes/content categories were similar 

across study type, the range of factors was broader in 
the epidemiological literature. Almost half of predictive 
factors tested in the epidemiologic studies (11 of  
24) did not appear in the screening questionnaires, 
such as sociodemographic factors (e.g., education or 
occupation) and personal history (e.g., primary care 
visits, chest infections, previous diagnosis of asthma). 

Seven factors unique to the epidemiologic literature 
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were significant predictors of COPD diagnosis. These 
were chest infections (n=1 of 2 studies), childhood 
illness (n=1 of 2 studies), frequency of primary care 
visits (n=1 of 2 studies), respiratory symptoms (n=2 
of 2 studies), self-rated health status (n=1 of 1 study), 
gender (n=4 of 9 studies, with male gender a significant 
predictor of COPD status), and education/occupation 
(n=1 of 4 studies). Interestingly, 1 study38 found 
exposure to organic dust and lower education were 
significant predictors of COPD in women who never 
smoked (n=1 of 1 study); passive smoke exposure was 
also of borderline significance in this group. Factors not 
included in the screeners and not statistically significant 
in the epidemiological studies were income, fatigue/
tiredness, cardiac co-morbidity, and taking breathing 
medications or antibiotics.

Discussion

This paper summarizes predictive factors for identifying 
new cases of COPD (defined as the presence of airflow 
limitation on spirometry) using literature from case-
finding/screening questionnaires and epidemiologic 
studies. The intent was to improve our understanding 
of the factors and sets of factors that can be used 
to identify people with undiagnosed COPD. This 
information is not only useful for general case-finding 
in clinical practice, but will be used together with data 
mining techniques and qualitative research methods 
to inform the development of candidate variables for 
a new method for identifying undiagnosed, clinically-
significant COPD in primary care.

While the review summarized the COPD screening 
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and epidemiologic studies separately, it is clear that, 
in many instances, COPD screening tools were built 
based upon the existing epidemiologic literature. For 
example, Calverley et al16 first identified characteristics 
of COPD patients by conducting a literature review, and 
then identified the correspondence to those specific 
questions in the NHANES III dataset. Similarly, van 
Schayk et al18 conducted a literature review to first 
identify previously available tools and potentially useful 
items for screening, and then retrospectively validated 
the selected set of items using the NHANES III dataset. 
Yawn et al19 used NHANES III data for empirical 
item selection and item-reduction, and conducted a 
qualitative assessment phase to assess the content 
and face validity of their items via physician focus 
groups and patient interviews. Martinez et al33 used a 
combination of expert opinion and patient survey data. 

Not surprisingly, there was substantial overlap between 
the screening and epidemiologic studies amongst 
individual factors most likely to identify COPD. In both 
studies, factors that appear to be strongly associated 
with COPD were older age, BMI, smoking history, and 
symptoms such as cough, wheeze, and dyspnea. However, 
we also identified factors through the epidemiological 
studies that were not included in the screening studies. 
One of these factors was childhood illness. Other lines of 
research suggest that factors such as prenatal maternal 
smoking, low birth weight, postnatal tobacco exposure, 
and childhood respiratory infections may predispose 
individuals to the development of COPD.48 Therefore, 
it makes sense that factors like childhood illness might 
increase the likelihood of identifying individuals with 
COPD. History of chest infections, frequency of primary 
care visits, and poor self-rated health status were also 
factors identified in the epidemiologic studies but not 
tested in the screening studies. While it is possible that 
chest infections could predispose the development of 
COPD, it is also possible that chest infections, frequent 
primary care utilization, and poorer health status 
are manifestations of COPD, which could aid in the 
identification of high-risk COPD. 

With respect to performance characteristics, it should 
be noted that the screening tools were tested in a variety 
of populations, which significantly influenced the 
sensitivity and specificity of the instruments. Several 
authors commented on how a study population can 
influence the performance properties of a screening 
tool. For example, the CDQ screening tool developed 
by Price et al30 had good performance properties in the 

initial evaluation (AUC=0.82). However, in 2 subsequent 
articles where other authors tested the same screening 
tool in different samples, the performance characteristics 
of the screening tool were reduced (AUC=0.65 in 
Kotz et al20; AUC=0.72 in Frith et al26). Frith et al26 
suggested that the difference in results may be due to 
differences in the demographic characteristics of the 
study populations (the individuals in the original study 
by Price et al30 were younger with lower cumulative 
cigarette consumption compared to Frith et al26). Frith 
concluded that the utility of screening questionnaires 
may be more limited outside the development and 
validation population. Alternatively, Yawn et al19 
developed a screening tool to be useful across a broad 
spectrum of patient types and settings, rather than 
targeted to a particular population (e.g., smokers), as 
many of the other studies were.20,25,26,28-30 Yawn et 
al19 tested their items in both a general population and 
a chronic bronchitic population and found that items 
performed similarly. This highlights the importance of 
considering the target population during questionnaire 
development and initial validation.

Limitations
Several limitations of this review should be mentioned. 
First, due to the heterogeneity among studies in terms of 
study design, the large number of different risk factors 
studied, and the different ways in which certain variables 
were measured (e.g., smoking), the use of meta-analytic 
techniques was not the appropriate methodology to 
synthesize results. This may be possible in the future, as 
more studies utilize the same screening tool or capture 
the same risk factors in the same way. Second, the review 
was limited to studies published in English, and the 
majority of the studies were from developed countries, 
limiting generalizability of results to patients in other 
countries. In developing countries, risk factors such 
as biomass fuel exposure and occupational exposures 
are likely important and would need to be considered 
when developing a case-finding questionnaire specific 
to these countries. Finally, most studies use FEV1/FVC 
<0.70 as the cutoff for COPD diagnosis, which is likely 
to overdiagnose disease in older individuals.

Implications for Practice and Further Research
Previous research suggests that COPD is widely under-
diagnosed,9 with many individuals experiencing 
symptoms of clinically-significant COPD or AECOPD, 
with diagnosis at the time of the event. Case-finding 
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methods are needed to easily and accurately identify 
these patients as part of routine clinical practice. 
Screening tools are available which cover several 
key factors, e.g., the COPD Population Screener 
Questionnaire (COPD-PS)33 and the Lung Function 
Questionnaire (LFQ),19 but our literature review 
highlights new variables such as prenatal maternal 
smoking, low birth weight, postnatal tobacco exposure, 
and childhood respiratory infection that could further 
the precision of screening in primary care settings. 
Factors were identified in the epidemiologic studies 
that have not been tested in screening studies, including 
prior history of chest infections, childhood illness, self-
rated health status, and frequency of primary care visits. 
Incorporating these missing variables into a COPD 
case-finding measure may allow clinicians to accurately 
identify not only undiagnosed cases of COPD, but also 
patients at risk of clinically-significant COPD that would 
benefit most from treatment. Currently, no method 
has been developed to identify this group in most 
need of care. The findings from the present study are 
currently being used in further work to find the smallest 
set or combination of items that are able to identify 
undiagnosed, high-risk COPD patients in primary care. 
The use of values from a peak flow meter, such as that 
used by Nelson et al21 and Sichletidis et al,29 combined 
with the questionaniare may further refine the patient 
population in whom spirometry is needed.

Conclusion

This review lays the groundwork for a multi-method 
development of a new screening approach for identifying 
undiagnosed, clinically-significant COPD in a primary 
care setting. Findings from this review highlight 
several factors that previous research has shown to be 
consistently and significantly associated with COPD 
case-finding in a variety of health care settings: age, 
BMI, wheeze, phlegm/sputum, smoking, cough, and 
dyspnea/breathlessness. However, our review suggests 
there are other factors—such as childhood illness and 
education/occupation—that are not included in existing 
screening questionnaires, but may also increase our 
ability to more precisely identify undiagnosed cases of 
clinically-significant COPD.  
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