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Recent trends in current asthma
prevalence among US adults, 2009-
2018
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� The prevalence of current asthma in US adults aged 20
years or older significantly increased between 2009 and
2014 and flattened out between 2015 and 2018. These
findings highlight the need for sustained attention to
adult asthma prevention and control.
As a major public health concern, asthma affected 339.4
million people worldwide in 2016.1 Previous studies have esti-
mated asthma prevalence among US adults using data from the
National Health and Nutrition Examination Survey
(NHANES),2 the National Health Interview Survey,3 and the
Behavioral Risk Factor Surveillance System4; however, the
changes in adult asthma prevalence after 2010 remain less clear.
We analyzed the continuous NHANES data to obtain a
comprehensive understanding of the trends in current asthma
prevalence among US adults between 2009 and 2018.
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URE 1. (A) Prevalence of current asthma and (B) weighted assoc
icipants 20 years or older in the United States (2001-2018). Error b
basis of 2000 US Census population. Odds ratios of asthma prev
sting for age, sex, race/ethnicity, education level, poverty income
The continuous NHANES included a series of nationally
representative interviews and health examinations through cycles
of 2-year intervals since 1999. In each cycle, a sample represen-
tative of the civilian noninstitutionalized resident population of
the United States was selected using a complex, stratified, multi-
stage probability cluster sampling design. To estimate the trends in
prevalence of current asthma between 2009 and 2018, we
included the recent 5 cycles of NHANES data (ie, cycles 2009-
2010, 2011-2012, 2013-2014, 2015-2016, and 2017-2018) in
this analysis. Participants 20 years or older were asked “Has a
doctor or other health professional ever told you that you have
asthma?” A participant with a positive answer was then asked “Do
you still have asthma?” to identify whether the participant
currently had asthma. We excluded those with missing responses
to either question in the final analysis. The NHANES was
approved by the National Center for Health Statistics Research
Ethics Review Board, and all the adult participants enrolled had
written consent.

To obtain comparable prevalence of the 5 cycles, we applied
the 2000 US Census population as the standard age distribution
and estimated age-adjusted asthma prevalence in each survey
cycle overall and by demographic and clinical covariates
including sex, race, education, family income-to-poverty ratio
(FIPR), and family history of asthma with appropriate sample
weights to compensate for unequal probabilities of selection and
participant nonresponse. Participants with missing responses
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iations of survey cycle and prevalence of current asthma among
ars indicate 95% CIs. Asthma prevalence was adjusted for age on
alence were analyzed using weighted logistic regression models,
ratio, and family history of asthma.
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TABLE I. Trends in current asthma prevalence among participants 20 y or older in the United States by demographic and clinical
covariates (2009-2018)

Covariate

Prevalence, % (95% CI)*
FDR for

linear trend†

P value for
nonlinear
trend2009-2010 2011-2012 2013-2014 2015-2016 2017-2018

Current asthma/
participants,z n

476/6191 464/5542 525/5751 488/5703 515/5546

Sex

Male 5.0 (3.9-6.1) 7.0 (5.3-8.8) 6.4 (5.2-7.6) 6.1 (4.9-7.3) 5.5 (4.6-6.4) 0.66 .03

Female 9.0 (7.7-10.3) 9.9 (7.9-12.0) 11.9 (10.5-13.2) 11.8 (9.9-13.7) 12.0 (9.6-14.4) 0.34 .19

Race/ethnicity

Mexican-American 3.3 (2.1-4.5) 4.6 (2.6-6.6) 6.5 (5.5-7.5) 4.8 (3.5-6.1) 6.9 (4.5-9.4) 0.18 .46

Other Hispanic 7.2 (5.3-9.1) 7.9 (5.9-9.9) 7.8 (5.5-10.0) 7.3 (5.4-9.3) 8.8 (7.0-10.7) 0.87 .86

Non-Hispanic white 7.1 (6.0-8.3) 9.3 (7.1-11.6) 9.8 (8.7-10.8) 10.0 (8.9-11.2) 8.6 (6.5-10.7) 0.67 .009

Non-Hispanic black 10.4 (7.7-13.2) 9.5 (8.0-11.0) 11.1 (8.9-13.4) 10.4 (8.4-12.4) 11.8 (9.3-14.3) 0.42 .63

Other 5.9 (3.6-8.3) 5.8 (4.0-7.6) 7.7 (5.6-9.7) 8.1 (5.0-11.3) 10.2 (5.2-15.2) 0.18 .62

Education level

High school or below 8.2 (6.3-10.2) 8.2 (5.9-10.5) 8.4 (6.6-10.3) 9.4 (7.6-11.2) 10.1 (6.0-14.2) 0.31 .70

High school graduate 7.5 (5.6-9.4) 8.7 (5.2-12.2) 9.7 (7.1-12.3) 8.0 (6.2-9.8) 9.6 (7.1-12.1) 0.42 .59

College or above 6.6 (5.6-7.6) 8.6 (6.3-10.9) 9.2 (8.3-10.1) 9.3 (8.1-10.5) 8.3 (6.7-9.8) 0.39 .008

FIPRx
<1 11.2 (7.7-14.7) 12.6 (10.1-15.1) 12.1 (9.7-14.5) 13.0 (10.4-15.5) 13.8 (9.8-17.9) 0.58 .80

�1 6.6 (5.7-7.5) 7.6 (5.7-9.6) 8.9 (8.0-9.9) 8.5 (7.6-9.4) 8.4 (7.0-9.7) 0.39 .03

Family history of asthma

Yes 16.0 (12.6-19.4) 19.6 (15.9-23.3) 18.6 (16.4-20.7) 20.7 (18.3-23.2) 19.2 (15.4-23.0) 0.16 .24

No 4.8 (4.1-5.5) 5.5 (4.2-6.9) 6.8 (5.9-7.6) 5.5 (4.7-6.4) 5.4 (4.3-6.6) 0.34 .03

*Current asthma prevalence was age-adjusted on the basis of 2000 US Census population.
†False-discovery rate (FDR) was used to adjust P values for linear trends by the linear step-up method of Benjamini and Hochberg, and analyzed by including the midpoint of
each cycle as a continuous variable in weighted logistic regression models, adjusting for age (20-39/40-59/�60 y), sex (male/female), race/ethnicity (Mexican-American/Other
Hispanic/non-Hispanic white/non-Hispanic black/Other), education level (high school or below/high school graduate/college or above/unknown), poverty income ratio (<1/�1/
unknown), and asthma family history (yes/no/unknown).
zCurrent asthma was defined according to positive answers to both “Has a doctor or other health professional ever told you that you have asthma?” and “Do you still have
asthma?”
xParticipants were categorized into 3 groups including below poverty (<1), at or above poverty (�1), and those with missing responses (unknown) according to the FIPR.
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were classified into an “unknown” group for each covariate in the
analysis, including 43 (0.2%), 2985 (10.4%), and 620 (2.2%)
missing responses for education level, FIPR, and asthma family
history, respectively. Linear trends in asthma prevalence between
2009 and 2018 overall and by subgroup were analyzed by
including the midpoint of each cycle as a continuous variable in
weighted logistic regression model, with adjustment for age, sex,
race/ethnicity, education, FIPR, and family history of asthma.
Nonlinear trend was further tested by including orthogonal
polynomial (quadratic and cubic) time variables in the models.
Logistic regression model was also used to estimate odds ratios
for each survey cycle, with the cycle 2009 to 2010 as the refer-
ence. Estimates for prevalence, trends, and the odds ratios were
calculated by PROC SURVEYREG and PROC SURVEYLO-
GISTIC, accounting for differential weighting and the correla-
tion among sample persons within a cluster. All analyses were
performed using SAS version 9.4 (SAS Institute, Cary, NC).

Figure 1 shows the trends in prevalence of current asthma
among participants 20 years or older in the United States between
2009 and 2018. Among 28,733 participants who completed the
interview, 2468 were defined as having current asthma. The age-
adjusted prevalence of current asthma in the cycles 2009 to
2010, 2011 to 2012, 2013 to 2014, 2015 to 2016, and 2017
to 2018 were 7.1% (95%CI, 6.1%-8.1%), 8.5% (95%CI, 6.8%-
10.2%), 9.2% (95% CI, 8.4%-10.1%), 9.0% (95% CI, 8.2%-
9.8%), and 8.9% (95%CI, 7.5%-10.2%), respectively (Figure 1).
Compared with the cycle 2009 to 2010, the odds ratios for current
asthma prevalence in cycles 2011 to 2012, 2013 to 2014, 2015 to
2016, and 2017 to 2018 were 1.20 (95% CI, 0.93-1.54), 1.31
(95% CI, 1.09-1.58), 1.27 (95% CI, 1.06-1.51), and 1.19 (95%
CI, 0.96-1.49), respectively. We found significant nonlinear trend
in current asthma prevalence between 2009 and 2018 (P for linear
trend¼ .11; P for quadratic trend¼ .03, P for cubic trend¼ .78),
with a peak in the cycle 2013 to 2014. The prevalence increased
monotonically between 2009 and 2014 (P for linear trend¼ .006)
and flattened out in the period 2015 to 2018 (P for linear
trend¼ .53). Table I summarized both linear and nonlinear trends
in the prevalence of current asthma among US adults by de-
mographic and clinical covariates. Only nonlinear trend for cur-
rent asthma between 2009 and 2018 was observed in male, non-
Hispanic whites, participants with higher education or higher
FIPR, and those without family history of asthma.

These findings update estimates on nationwide trends in
current asthma prevalence among US adults between 2009 and
2018. We noted that the trend significantly increased between
2009 and 2014 and flattened out between 2015 and 2018,
which might be due to the leveling off of prevalence among
groups that previously had large increases in the prevalence of
asthma, including male, non-Hispanic whites, participants with
higher education or higher FIPR, or those without family history
of asthma. The leveling off of prevalence may benefit from
guideline implementation, increasing quality of care, and public



J ALLERGY CLIN IMMUNOL PRACT
VOLUME -, NUMBER -

CLINICAL COMMUNICATIONS 3
health action to control asthma-related risk factors including
smoking, air pollution, and obesity. Nevertheless, it should be
noted that the prevalence of current asthma reached 8.9% in the
cycle 2017 to 2018, which doubled in the recent 25 years2 and
highlights the needs for sustained attention to adult asthma
prevention and control. The main limitation in this study is that
the definitions of current asthma were based on self-reported
information rather than medical records. Bias inherent in
ascertaining prevalence estimates likely results in estimates that
may vary from true current asthma prevalence.
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