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Abstract

Objective—Various approaches have been developed to identify persons with asthma using 

survey data. To assess agreement between current and active asthma classifications, 2011–2012 

Asthma Call-back Survey landline telephone household data from 38 states, District of Columbia, 

and Puerto Rico for adults aged ≥18 years who have ever been told by a health professional they 

have asthma were analyzed.

Methods—Respondents were classified to have current asthma if they reported still having 

asthma, and active asthma if they reported within the past year: 1) talking to a doctor about 

asthma, 2) taking asthma medication, or 3) having any symptoms of asthma. Agreement between 

classifications was assessed using the Kappa statistic.

Results—Among adults ever told by a health professional they have asthma, an estimated 72% 

had current asthma and 75% had active asthma. Overall, 67% of individuals met classifications of 

both current and active asthma and 20% had neither current nor active asthma (Kappa = 0.68). The 

Kappa increased to 0.72 when talking to a doctor about asthma was removed from the active 

asthma classification.

Conclusions—Results indicated substantial agreement between current and active asthma. 

Agreement was strengthened when talking to a doctor about asthma was removed from the active 

asthma classification.
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Introduction

Asthma is a chronic disorder of the airways characterized by inflammation and narrowing of 

the airways [1]. The disease affected 18.7 million adults in the United States in 2010, 
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placing a substantial burden on society [2]. An estimated $18 billion in medical expenditures 

is attributed annually to adult asthma [3].

Evaluating the population with asthma is necessary to enact effective preventive measures 

and health policies to attenuate this burden, and various criteria have been developed by 

researchers to ascertain cases [4–17]. However, there is no uniform approach in identifying 

survey respondents with asthma, and the use of the differing classification criteria may have 

a substantial effect on prevalence estimates [18]. Furthermore, although different 

classifications may result in similar prevalence estimates, they may not be capturing the 

same population [19]. This may lead to study results that are biased and ultimately not 

comparable with results from other studies [18,20].

U.S. national surveys, such as the Behavioral Risk Factor Surveillance System (BRFSS) and 

the National Health Interview Survey, collect information on asthma to determine the 

prevalence and burden of the disease in specific populations and to guide public health 

efforts on alleviating the impact of asthma [21–23]. Using these survey data, two 

classifications of asthma status, current asthma and active asthma, were developed [4–16]. 

For example, persons with current asthma were survey respondents who have ever been told 

by a health professional they have asthma and still have asthma. Based on National Health 

Interview Survey data, the current asthma classification has been used to assess trends in 

asthma prevalence and progress towards the Healthy People 2020 respiratory diseases 

objectives for asthma [24–26]. Likewise, based on the BRFSS Asthma Call-back Survey, 

researchers estimated the percentage of asthma associated with work among persons with 

current asthma [14], and the Council of State and Territorial Epidemiologists developed an 

occupational health indicator to measure the weighted frequency and percentage of ever-

employed adults with current asthma who report that their asthma was caused or made worse 

by exposures at work [24].

Alternatively, to assess the asthma health outcomes, healthcare access and use, and 

sociodemographic characteristics of children and adults who received asthma management 

education, Zahran et al. defined their study population, using BRFSS Asthma Call-back 

Survey data, as those with active asthma [6]. Persons with active asthma were those who 

have ever been told by a health professional they have asthma and, within the past year, 

either have talked to a doctor about their asthma, or taken asthma medication, or had any 

symptoms of asthma. The active asthma classification has also been used to assess factors 

associated with asthma control, physician-diagnosed chronic obstructive pulmonary disease, 

and asthma outcomes associated with age at asthma onset [4,5,7].

The BRFSS Asthma Call-back Survey is a source often used by states and public health 

officials to assess the burden of asthma and prioritize public health action; however, two 

potential asthma classifications are available. The active asthma classification may identify a 

population that differs from that identified using the current asthma classification, making 

the results of asthma studies using these differing classifications incomparable and difficult 

to interpret for potential intervention. The objectives of this study were to assess the 

agreement between the two asthma case classifications, current and active asthma, available 

in the BRFSS Asthma Call-back Survey, and to assess the differences between populations 
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identified using the active and current asthma classifications based on the 2011–2012 

BRFSS Asthma Call-back Survey data.

Methods

The BRFSS, is an ongoing telephone survey of the non-institutionalized U.S. civilian 

population aged ≥ 18 years [27]. The survey is designed to collect information on preventive 

health practices and risk behaviors and includes a standardized core questionnaire, optional 

modules, and state-added questions. The adult Asthma Call-back Survey, an optional 

module, collects additional information on asthma during a follow-up interview two weeks 

after the initial BRFSS interview among participants who have ever been told by a health 

professional they have asthma [28].

The adult Asthma Call-back Survey was administered in 38 states, District of Columbia, and 

Puerto Rico in 2011 and in 36 states and District of Columbia in 2012 using the landline 

telephone household sample. The median American Association of Public Opinion Research 

response rate was 52.3% for BRFSS and 48.4% for the Asthma Call-back Survey in 2011; 

and 47.5% for BRFSS and 47.2% for the Asthma Call-back Survey in 2012 [29]. Recent 

methodology changes make the BRFSS Asthma Call-back Survey data collected prior to 

2011 no longer comparable to those collected in 2011–2012 [30]. The Centers for Disease 

Control and Prevention Institutional Review Board has granted a surveillance exemption for 

BRFSS, but individual states participating in BRFSS are subject to the Institutional Review 

Board requirements of their own state.

For the current study, we followed current and active asthma definitions used in previous 

studies [4–16]. All Asthma Call-back Survey participants were first asked “Has a doctor, 

nurse, or other health professional ever told you that you had asthma?” If the answer was 

“no”, the survey was terminated, if “yes”, additional questions about their asthma were 

asked. An affirmative response to the subsequent question, “Do you still have asthma?” was 

used to identify persons with current asthma (Figure 1).

The following questions were used to identify persons with active asthma among those who 

were ever told by a health professional they had asthma: 1) “How long has it been since you 

last talked to a doctor or other health professional about your asthma?”, 2) “How long has it 

been since you last took asthma medication?”, or 3) “How long has it been since you last 

had any symptoms of asthma?” (Figure 1). Furthermore, we examined results of an 

additional six modified active asthma classifications (i.e., using responses to only one of the 

above three questions or a combination of responses to any two of the three questions).

To describe persons with current and active asthma, we used previously established 

definitions for asthma-related characteristics including work-relatedness, adverse asthma 

outcomes, financial barriers to asthma care, asthma control, activity limitations, and co-

morbid conditions [8,9,11,31].

Analyses were done using SAS® version 9.3 (SAS Institute Inc., Cary, NC) and SUDAAN 

Release 11.0.1 (Research Triangle Institute, Research Triangle Park, NC). Landline 

household data from 2011–2012 were combined to ensure sufficient sample size for 
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analyses. Data were weighted to account for survey non-response and unequal probability of 

sample selection. Weights for analyses were adjusted by multiplying the percentage of 

subjects in each state and survey year by the corresponding survey year’s weight. For two 

states (Maryland and Utah) and Puerto Rico, only one year of data were available, and the 

weights were unaltered. Estimates were not reported if the relative standard error for the 

estimate was >30% or if the estimate was based on a sample of <50 respondents [27].

Agreement between current and active asthma classifications was assessed by calculating the 

observed agreement and the Kappa statistic (range: from 1 indicating perfect agreement to 0 

indicating agreement equivalent to chance) [32]. We also calculated the percent difference 

between the percentages of those with current asthma and active asthma among those who 

were ever diagnosed with asthma, and assessed if the difference in percentages significantly 

differed from zero using a one-sided t-test. In addition, we assessed differences in 

percentages and agreement between current asthma and each of the six modified active 

asthma classifications.

We examined select demographic and clinical characteristics of those with current asthma 

and active asthma. However, because the work-related asthma (WRA) section of the Asthma 

Call-back Survey was revised in 2012, we restricted analyses to data from 2012 only to 

assess percentages of adults with WRA and possible WRA. Differences in estimates were 

considered statistically significant if the 95% confidence intervals (CIs) for the estimates did 

not overlap [28].

Results

An unweighted total of 29 142 adults aged ≥ 18 years participated in the landline household 

adult Asthma Call-back Survey in 38 states, District of Columbia, and Puerto Rico during 

2011–2012 and provided information for this study. Respondents with missing/unknown 

information on current (n = 562) or active (n = 9) asthma were excluded from analyses. 

Among an estimated 28 million adults ever told by a health professional they had asthma, 

72% had current asthma and 75% had active asthma. Overall, 67% of individuals met 

classifications of both current and active asthma, 20% had neither current nor active asthma, 

5% had current asthma but no active asthma, and 8% had active asthma but no current 

asthma.

The observed agreement between current and active asthma classified using responses to all 

three questions was 87.4% (Kappa = 0.68, 95% CI: 0.64, 0.71) (Table 1). When modified 

active asthma classifications were examined, the observed agreement with current asthma 

was greatest when “having talked to a doctor about asthma within the last year” criterion 

was omitted from the active asthma classification (observed agreement = 88.7%; Kappa = 

0.72, 95% CI: 0.70, 0.75). Furthermore, those with active asthma identified using only the 

criterion, talking to a doctor about asthma within the last year, had the lowest agreement 

with current asthma (observed agreement = 73.2%, Kappa = 0.44, 95% CI: 0.41, 0.47). 

Other modified active asthma classifications had similar agreement with current asthma as 

the active asthma classification based on responses to all three questions (Table 1). Similar 
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results were found when the percent difference between the percentage of those with current 

asthma and active asthma was assessed.

An estimated 2.3 million (n = 2061) individuals had active asthma but no current asthma. Of 

these, 32.7% had only talked to a doctor, 25.6% only had asthma symptoms, and 20.1% met 

all three criteria for active asthma (Table 2).

Characteristics of persons identified as having current and active asthma are shown in Table 

3. Although more survey participants were identified as having active asthma than current 

asthma, examined characteristics were similar between the two groups, as indicated by the 

overlapping 95% confidence intervals.

Discussion

This study demonstrated that, among persons who were ever told by a health professional 

they had asthma, using three questions to classify active asthma identified an estimated 4.6% 

larger population than using one question to classify current asthma. The current asthma and 

active asthma classifications agreed substantially and captured populations with similar 

demographic and clinical characteristics. Despite the substantial agreement, 13% were not 

consistently classified using either asthma classification criteria.

Talking to a doctor about asthma in the last year alone had the lowest agreement with current 

asthma. When this criterion was removed from the active asthma classification, the observed 

agreement with current asthma increased. In addition, the estimated percentage of persons 

with active asthma did not significantly differ from the percentage of persons with current 

asthma. This finding suggests that, while having talked with a physician in the last year is an 

important indication of asthma-related patient-physician communication, it may not be 

helpful in studies seeking to assess the diseased population, as these individuals may not 

truly have asthma or may have quiescent asthma and are not at risk for adverse asthma 

outcomes.

The self-reported physician-diagnosed asthma question has been previously validated 

against clinical asthma diagnosis (sensitivity = 68%, specificity = 94.3%) and objective 

pulmonary testing, such as bronchial hyperreactivity or a methacholine challenge test 

(sensitivity = 38%, specificity = 99%) [33–35]. The questions asking about still having 

asthma, talking to a doctor about asthma, and taking asthma medication, have not been 

validated; however, in previous studies, symptoms-based items, similar to the active asthma 

criterion, having any asthma symptoms in the last year, had high sensitivity (80%) and 

specificity (97%) [35]. A report by Pearce et al. suggests that symptoms-based 

questionnaires may provide greater sensitivity and specificity than bronchial hyper-

responsiveness, often considered a more objective measure, for general population surveys 

[36]. Although high sensitivity is desirable for screening, increases in the proportion of false 

positives may lead associations toward null when assessing asthma outcomes. Therefore, 

greater specificity is important in population studies seeking to assess risk factors, as those 

identified as having asthma will have a greater probability of truly having asthma [37].
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In addition to data validity, additional attributes of an efficient and effective surveillance 

system should be considered including simplicity, data quality, acceptability, and resources 

needed to operate the system, among others [20]. Each question increases time and costs of 

data collection [38,39]. Furthermore, lengthier surveys tend to have reduced respondent 

cooperation, lower completion rates, and greater item non-response [40]. The current asthma 

classification requires fewer items to ascertain a case than the active asthma classification 

and is consistent with studies from other surveillance systems, such as the National Health 

Interview Survey and National Health and Nutrition Examination Survey [23,27].

Some respondents with current asthma were classified as not having active asthma because 

they reported not having asthma symptoms, not taking asthma medication, and not seeing a 

physician for their asthma in the last year. Gerritsen et al. found that approximately half of 

adults with childhood-onset asthma do not have asthma symptoms but still may respond to 

inhaled allergens [41]. These individuals may acknowledge that they still have the potential 

to have asthma symptoms if exposed to an asthmagen but effectively avoid their asthma 

triggers, thus would be misclassified by the active asthma classification.

Additionally, some respondents had active asthma, but indicated they did not have current 

asthma. These respondents reported having asthma symptoms, taking asthma medication, 

talking to a doctor, or any combination of the three. This misclassification may be explained, 

in part, by lack of asthma education and low health literacy among some respondents [6,42]. 

For example, Federman et al. found that 54% of adults aged ≥60 years believed they only 

had asthma when their symptoms were present [42]. These respondents might deny still 

having asthma while responding affirmatively to the questions regarding talking to a 

physician about their asthma or taking asthma medications.

Furthermore, Zahran et al. found that approximately 5% of adults with asthma are not 

receiving any asthma education [6]. These individuals might not know how to properly 

recognize asthma symptoms or take asthma medications as prescribed. Consequently, these 

patients might deny still having asthma and report not having asthma symptoms or not 

taking asthma medication. However, because of talking to a doctor about their asthma, they 

would meet the criteria of active asthma classification. Moreover, some adults who reported 

they do not still have asthma were classified as having active asthma based on the asthma 

symptoms criterion only. We hypothesize that they met active asthma classification because 

they had asthma symptoms at some time in the last year, but denied still having asthma 

because they did not have symptoms at the time of the interview. Additional studies are 

needed to determine factors associated with the misclassification of asthma status.

Sa-Sousa et al. evaluated performance of seven different asthma classifications using data 

from the National Health and Nutrition Examination Survey and found that the asthma 

prevalence in the U.S. population can range from 1.1% to 17.2% [18]. In addition to using 

the question “do you still have asthma?” to assess current asthma, the authors recommended 

including questions on asthma attacks in the last 12 months and current asthma medication 

use when defining asthma in epidemiological studies. Pekkanen et al. suggested that using 

an asthma classification based on the presence of several asthma symptoms would increase 

the specificity of self-reported asthma compared to bronchial hyperresponsiveness [17]. 
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Similarly, the Council for State and Territorial Epidemiologists recommend in their 1998 

position statement to classify a probable asthma case using a combination of affirmative 

responses to the survey questions about respondent’s still having asthma, or taking 

prescription medications for asthma, or having an episode of wheeze in the past year among 

those who have ever had a physician diagnosis of asthma [22]. The results of the present 

study, however, suggest that asthma symptoms and medication use perform well compared 

to the current asthma classification.

The strengths of this study include the use of two years of population-based survey data after 

the implementation of a new weighting methodology that reduces non-response bias and 

produces estimates more representative of the population [30]. However, this study also has 

some limitations. The landline only Asthma Call-back Survey sample may lack coverage of 

specific populations captured by the cellular telephone sample; however, the addition of the 

cellular telephone sample has been found to not affect asthma estimates [43,44]. Also, 

despite possible violation of independence due to limitations in the survey design, the kappa 

statistic offered an acceptable method for assessing agreement, and the calculation of the 

percent difference between current and active asthma offered comparable results. Moreover, 

respondents were required to estimate the time since they had last talked to a doctor, taken 

asthma medication, and had asthma symptoms, and may report events outside the actual 

time frame, leading to overestimation of results [45]. Furthermore, the BRFSS Asthma Call-

back Survey was not designed to collect clinical and laboratory data; therefore, validation of 

the current or active asthma classifications was not feasible. Future studies should assess the 

validity of both the current and active asthma classifications. Small sample sizes resulted in 

large confidence intervals for some subgroup analyses. Results are not nationally 

representative or representative of non-participating states.

Conclusions

These results indicate the current asthma and active asthma classifications perform similarly 

using BRFSS Asthma Call-back Survey data to identify persons with asthma. An estimated 

13% of persons had inconsistent information on their asthma status. The agreement with 

current asthma was strengthened when talking to a doctor in the last year was removed from 

the active asthma classification, indicating that talking to a healthcare professional about 

asthma may not correctly classify active asthma cases. Although the current asthma 

classification has the advantage of being comparable across multiple surveillance systems, 

the use of the active asthma classification may be warranted for certain research questions, 

such as when greater sensitivity or sample size is desired.
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Figure 1. 
Determination of current and active asthma classifications and un-weighted sample sizes, 

BRFSS Asthma Call-back Survey, 2011–2012.
aResponded “1 year to less than 3 years ago” “3 years to 5 years ago” “more than 5 years 

ago,” or “never.”
bResponded “within the past year.”
cResponded “less than one day ago”, “1–6 days ago,” “1 week to less than 3 months ago,” or 

“3 months to less than 1 year ago.”
dResponses consistent with footnotes b or c for any of the three active asthma questions.
eResponses consistent with footnote a for all three active asthma questions.
fRespondents who indicated “Missing/unknown” for all three active asthma questions were 

considered to have missing/unknown active asthma status.
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Table 2

Distribution of persons with no current asthma who met modified active asthma criteria.

Active asthma criterion % 95% CI

Talked to doctora 32.7 25.4, 40.0

Taken asthma medicationb 3.4 1.6, 5.1

Had asthma symptomsc 25.6 20.6, 30.5

Talked to doctor and taken asthma medicationd 3.2 2.0, 4.3

Taken asthma medication and had asthma symptomse 10.4 7.4, 13.5

Talked to doctor and had asthma symptomsf 4.7 3.0, 6.5

Talked to doctor, and taken asthma medication, and had asthma symptomsg 20.1 15.2, 25.0

a
Responded “within the past year” to: “How long has it been since you last talked to a doctor or other health professional about your asthma?”

b
Responded “less than one day ago”, “1–6 days ago”, “1 week to less than 3 months ago,” or “3 months to less than 1 year ago” to: “How long has 

it been since you last took asthma medication?”

c
Responded “less than one day ago,” “1–6 days ago,” “1 week to less than 3 months ago,” or “3 months to less than 1 year ago” to: “How long has 

it been since you last had any symptoms of asthma?”

d
Affirmative responses to questions in footnotes a and b.

e
Affirmative responses to questions in footnotes b and c.

f
Affirmative responses to questions in footnotes a and c.

g
Affirmative responses to questions in footnotes a, b and c.
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Table 3

Characteristics of those with current asthma and those with active asthma—adults who were ever diagnosed 

with asthma, Asthma Call-back Survey, 2011–2012a.

Current asthma b (n = 21 916) Active asthmac (n = 23 225)

% 95% CI % 95% CI

Age

 18–44 48.6 46.8, 50.4 48.6 46.8, 50.4

 45–64 35.2 33.7, 36.6 35.1 33.7, 36.5

 ≥65 16.2 15.3, 17.1 16.3 15.4, 17.2

Sex

 Male 35.9 34.1, 37.7 36.1 34.4, 37.9

 Female 64.1 62.3, 65.9 63.9 62.1, 65.6

Race/ethnicity

 Non-Hispanic, White 68.1 66.2, 69.9 68.2 66.4, 70.0

 Non-Hispanic, Black 12.1 10.8, 13.3 11.7 10.4, 13.0

 Hispanic 12.5 11.0, 14.0 12.8 11.3, 14.3

 Other 7.4 6.2, 8.5 7.3 6.3, 8.4

Education

 ≤High school 40.8 39.1, 42.6 41.2 39.5, 43.0

 Some college 34.3 32.6, 36.0 33.6 32.0, 35.2

 College graduate 24.8 23.5, 26.2 25.2 23.9, 26.5

Household income

 <$15,000 20.8 19.1, 22.4 19.7 18.1, 21.2

 $15,000-$24,999 19.7 18.3, 21.0 20.6 19.1, 22.1

 $25,000-$34,999 10.4 9.3, 11.5 11.0 9.9, 12.2

 $35,000-$49,999 11.9 10.7, 13.0 11.5 10.4, 12.5

 ≥$50,000 37.4 35.6, 39.1 37.2 35.5, 38.9

Insurance coverage

 Yes 86.9 85.6, 88.3 86.7 85.4, 88.0

 No 13.1 11.8, 14.4 13.3 12.0, 14.6

Smoking status

 Current 22.3 20.7, 23.8 22.7 21.2, 24.2

 Former 26.2 24.8, 27.7 26.5 25.1, 27.9

 Never 51.5 49.8, 53.3 50.8 49.1, 52.6

Last talked to doctor

 < 1 year 69.4 67.7, 71.2 72.2 70.6, 73.8

 1–5 years 23.5 21.8, 25.1 21.0 19.5, 22.6

 >5 years, never 7.1 6.2, 8.0 6.8 6.0, 7.6

Last taken asthma medicine

 < 1 day–6 days 53.9 52.1, 55.7 52.0 50.3, 53.8

 1 week-< 1 year 28.1 26.4, 29.7 29.7 28.0, 31.3

 > 1 year, never 18.0 16.6, 19.5 18.3 16.8, 19.8
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Current asthma b (n = 21 916) Active asthmac (n = 23 225)

% 95% CI % 95% CI

Last had asthma symptoms

 < 1 day–6 days 49.2 47.5, 51.0 47.9 46.2, 49.6

 1 week–< 1 year 38.5 36.7, 40.2 41.8 40.1, 43.6

 > 1 year, never 12.3 10.9, 13.7 10.3 8.9, 11.7

Adverse asthma outcomesd

 Asthma attack 52.0 50.3, 53.8 50.9 49.1, 52.6

 Urgent treatment 44.1 41.7, 46.5 46.1 43.7, 48.5

 Emergency room visit 13.8 12.6, 15.0 13.6 12.4, 14.8

 Hospital stay 3.7 3.2, 4.2 3.6 3.2, 4.1

Financial barriers

 Unable to see primary care doctor 13.7 12.5, 14.9 13.2 12.0, 14.3

 Unable to see specialist 7.6 6.6, 8.5 7.5 6.5, 8.5

 Unable to buy medication 19.4 18.1, 20.8 18.8 17.5, 20.1

 At least one financial barrier 23.2 21.8, 24.7 22.7 21.3, 24.1

Asthma control

 Well controlled 47.1 45.3, 48.8 48.4 46.7, 50.2

 Not well controlled 25.5 24.0, 27.1 25.1 23.6, 26.5

 Very poorly controlled 27.4 25.9, 28.9 26.5 25.1, 28.0

Activity limitations

 Yes 35.6 33.9, 37.3 34.9 33.2, 36.5

 No 64.4 62.7, 66.1 65.1 63.5, 66.8

Comorbid conditions

 Chronic Obstructive Pulmonary Disease 17.7 16.7, 18.7 17.5 16.5, 18.5

 Emphysema 9.1 8.4, 9.8 9.0 8.3, 9.7

 Bronchitis 31.2 29.6, 32.8 30.9 29.3, 32.4

 Depression 38.4 36.7, 40.1 39.0 37.4, 40.7

WRAe 16.0 14.1, 18.0 16.6 14.4, 18.9

Possible WRAe 40.7 37.9, 43.5 39.4 36.7, 42.1

a
In 2012, cellular telephone households were added to the Asthma Call-back Survey landline telephone sampling frame. To combine 2012 with 

2011 data, we used only data from the landline telephone household sample from both years.

b
Responded “yes” to: “Do you still have asthma?”

c
Responded “within the past year” to: “How long has it been since you last talked to a doctor or other health professional about your asthma?” or 

responded “less than one day ago”, “1–6 days ago”, “1 week to less than 3 months ago”, or “3 months to less than 1 year ago” to either question: 
“How long has it been since you last took asthma medication?” or “How long has it been since you last had any symptoms of asthma?”

d
In the past 12 months.

e
Estimates based on 2012 landline household data because of questionnaire changes in 2012.
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