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Summary

Introduction: Little is known about the extent to which the age at which asthma first began
influences respiratory health later in life. We conducted these analyses to examine the rela-
tionship between age at asthma onset and subsequent asthma-related outcomes.
Methods: We used data from 12,216 adults with asthma who participated in the 2010 Behav-
ioral Risk Factor Surveillance System Asthma Call-back Survey to describe the distribution of
age at asthma onset. Linear regression was used to estimate associations of age at asthma
onset with asthma-related outcomes, including symptoms in the past 30 days and asthma-
related emergency visits.
Results: Asthma onset before age 16 was reported by an estimated 42% of adults with active
asthma, including 14% with onset at 5e9 years of age who reported experiencing any asthma
symptoms on 21% of days in the past month. Compared to this group, the percentage of days in
the past month with any asthma symptoms was 14.8% higher (95% confidence interval (CI): 5.4,
24.1) among those whose asthma onset occurred at <1 year. When age at onset occurred at 10
years or older there was little change in the prevalence of asthma-related emergency visits
across age at onset categories.
Conclusion: Age at asthma onset may affect subsequent asthma-related outcomes.
Published by Elsevier Ltd.
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Introduction

Asthma affects a growing proportion of the population
around the world [1]. In the United States, the estimated
prevalence of asthma increased from 7.3% in 2001 to 8.4% in
2010, with higher prevalences reported among children
aged 0e17 than among adults [2]. The coughing, wheezing,
chest tightness, and difficulty breathing that are charac-
teristic of asthma can begin at any age and may persist
throughout life, [3e5] though little is known about the
extent to which the age at which asthma first began is
associated with the presence, frequency, or severity of
subsequent respiratory health outcomes. If the age at
asthma onset is associated with respiratory outcomes later
in life, then improving our understanding of these associa-
tions may increase our ability to introduce educational,
environmental, and clinical interventions at an age at
which they may be most effective. Data from the Behav-
ioral Risk Factor Surveillance System (BRFSS) Asthma Call-
back Survey provide a unique opportunity to describe the
distribution of age at asthma onset among adults with
active asthma and examine associations between age at
asthma onset and subsequent asthma-related outcomes
among adults in the United States.

Methods

Asthma Call-back Survey

We conducted these analyses using data from the 2010
BRFSS Asthma Call-back Survey. BRFSS is an ongoing, state-
based, random-digit-dialed telephone survey of noninsti-
tutionalized men and women aged 18 years and older
residing in the United States [6,7]. In 2010, the BRFSS sur-
vey sample was based on disproportionate stratified sam-
pling of landline telephones from strata of high density and
medium density of known household telephone numbers in
50 states, the District of Columbia, Guam, Puerto Rico, and
the U.S. Virgin Islands [8]. Additional detailed information
about the multistage sampling design and sample weighting
used for BRFSS is available elsewhere [6,7,9]. The Asthma
Call-back Survey is a follow-up telephone survey conducted
approximately two weeks after BRFSS interviews among
respondents in who indicated that they have ever had
asthma by responding ‘yes’ to the following question:
“have you ever been told by a doctor, nurse, or other health
professional that you had asthma?” In 2010, the National
Asthma Control Program provided funding to 37 states, the
District of Columbia, and Puerto Rico to conduct the
Asthma Call-back Survey. The 37 states are: Alabama, Ari-
zona, California, Connecticut, Florida, Georgia, Hawaii, Il-
linois, Indiana, Iowa, Kansas, Louisiana, Maine, Maryland,
Massachusetts, Michigan, Mississippi, Missouri, Montana,
Nebraska, Nevada, New Hampshire, New Jersey, New
Mexico, New York, North Dakota, Ohio, Oklahoma, Oregon,
Pennsylvania, Rhode Island, Texas, Utah, Vermont, Wash-
ington, West Virginia, and Wisconsin. In 2010, ever having a
history of asthma was reported by 42,584 BRFSS re-
spondents in the subset of 37 states, the District of
Columbia, and Puerto Rico; of these BRFSS respondents,
17,753 responded to the Asthma Call-back Survey. The

Council of American Survey and Research Organization [10]
response rates among participating areas ranged from 34%
to 64% (overall: 49%; median: 50%) [11]. The BRFSS Asthma
Call-back Survey is exempt from Institutional Review Board
(IRB) review at the Centers for Disease Control and Pre-
vention; state-specific IRB requirements apply to each of
the participating states, the District of Columbia, and
Puerto Rico.

Study sample

For this analysis, we present results based on analysis of
data from 12,216 respondents with active asthma (Fig. 1).
As in previous analysis of Asthma Call-back Survey data
[12], respondents were categorized as having active asthma
if they reported that at least one of the following occurred
during the past 12 months: talked to a doctor or other

Figure 1 Selection of the study sample: 2010 BRFSS Adult
Asthma Call-back Survey. aThe 2010 BRFSS was conducted in 50
states, the District of Columbia, Guam, Puerto Rico, and the
U.S. Virgin Islands. bThe 2010 Adult Asthma Call-back Survey
was conducted in 37 states, the District of Columbia, and
Puerto Rico. In 2010, 42,584 BRFSS respondents in the 37
states, the District of Columbia, and Puerto Rico reported ever
having asthma. A dashed line is used to indicate that Asthma
Call-back Survey respondents are not representative the
60,744 BRFSS respondents with asthma and therefore a per-
centage is not shown.
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