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ABSTRACT

Despite the availability of effective therapies, uncontrolled asthma remains a common problem. Previous large surveys
suggest that exercise-related respiratory symptoms may be a significant element of uncontrolled asthma. The Exercise-Induced
Bronchospasm (EIB) Landmark Survey is the first comprehensive, national survey evaluating EIB awareness and impact
among the general public, asthma patients, and health care providers. This study was designed to evaluate the prevalence and
impact of exercise-related respiratory symptoms in children (aged 4-17 years) with asthma. A national survey was conducted
with parents of 516 children diagnosed with asthma or taking medications for asthma in the prior year. The majority of parents
reported that their child experienced one or more exercise-related respiratory symptom and almost one-half (47.4%) experienced
four or more symptoms. Most commonly reported symptoms were coughing, shortness of breath, and wheezing. Respondents
reported that asthma limited their child’s ability to participate either “a lot” or “some” in sports (30%), other outdoor activities
(26.3%), and normal physical exertion (20.9%). Only 23.1% of children with exercise-related respiratory symptoms were
reported to take short-acting beta-agonists such as albuterol “always” or “most of the time” before exercising. Exercise-related
respiratory symptoms among pediatric asthma patientsare common and substantially limit the ability of children to participate
normally and perform optimally in physical activities. Such symptoms may reflect uncontrolled underlying asthma that should
be evaluated and treated with appropriate controller medications. Despite the availability of preventative therapy, many
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children do not use short-acting bronchodilators before exercise as recommended in national guidelines.
(Allergy Asthma Proc 32:425-430, 2011; doi: 10.2500/aap.2011.32.3502)

Asthma is the most common chronic illness in ad-
olescents and children, affecting an estimated 7
million children (9%) in the United States.' Despite the
availability of effective therapies, uncontrolled asthma
remains a very common problem; one survey con-
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ducted in 2429 pediatric patients with asthma found
that the prevalence of uncontrolled asthma was as high
as 46%.” Uncontrolled asthma is associated with a sig-
nificant disease burden and is the most common rea-
son for missed school days in children.? Several factors,
including nonadherence to therapy and lack of effec-
tive asthma education, have been shown to contribute
to poor asthma control.* The Asthma in America (AIM)
survey® found that approximately one-half (49%) of
patients with asthma surveyed fit the National Asthma
Education and Prevention Program guideline defini-
tions of poorly controlled asthma. Recent large surveys
such as AIM and Comprehensive Survey of Healthcare
Professionals and Asthma Patients Offering Insight on
Current Treatment Gaps and Emerging Device Op-
tions (CHOICE) suggest that exercise-related respira-
tory symptoms may be a significant element of uncon-
trolled asthma.

The AIM survey further found that twice as many
adults with asthma reported that their asthma limits
them “a lot” or “some” in normal physical exertion
(42%) compared with adults without asthma (21%).
Similarly, in the CHOICE survey, more than one-half
(56%) of adults and adolescents (aged =12 years) with
asthma reported symptoms during exercise, play, or
physical exertion in the prior 4 weeks, with nearly two
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Table 1 Subject characteristics

4-12 yrs of Age (%) 13-17 yrs of Age (%)

Sex, male/female
Weight (BMI)
Underweight (<18.5)
Normal (=18.5 to <25)
Overweight (=25 to <30)
Obese (=30)
Diagnosis of EIB or EIA
Use of quick-relief medication in past 12 mo

64.0/36.0 56.6/43.4
52.8 19.5
33.9 50.9
7.5 16.8
5.9 12.8
16.3 33.9
57.9 96.4

BMI = body mass index; EIA = exercise-induced asthma; EIB = exercise-induced bronchospasm.

of five (39%) having these exercise-induced symptoms
at least twice a week.®

Despite its high prevalence, there still has not been a
large database analysis that has focused on exercise-
induced bronchospasm (EIB) as reflected by exercise-
related asthma symptoms. The EIB Landmark Survey
is the first comprehensive, national survey evaluating
EIB in the general public and among asthma patients
(adult sample),” as well as data from health care pro-
viders. It is also the first large study to characterize EIB
in pediatric patients (split into younger children aged
4-12 years and adolescents aged 13-17 years). Here,
we report results of the survey in these specific patient
populations.

METHODS

Study Design

This national survey was conducted using telephone
interviews between December 8, 2009, and January 3,
2010. The survey was conducted by the National Public
Opinion Research Organization Abt SRBI, Inc., in part-
nership with Strategic/ Pharma Solutions, LLC, and
sponsored by Teva Specialty Pharmaceuticals, LLC.

The 84 questions included in the survey were devel-
oped with input from a faculty of primary care and
asthma specialists. The questions were structured to
obtain relevant data on demographics, symptoms ex-
perienced, and the impact of EIB on daily function.
Subjects were guaranteed confidentiality and partici-
pation was voluntary.

Patients

Patients were identified by systematically screening
a national list sample of households reporting one or
more persons with asthma. Current asthma patients
were defined as persons diagnosed with asthma and
having experienced an asthma attack or asthma symp-
toms within the past year or currently taking medica-
tion for their asthma. The asthma sample included
children (4-17 years) and adults (=18 years). The re-
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sults for only the children with asthma are reported
here and the results of the adult asthma sample are
reported separately.” In households with more than one
eligible patient, the computer-assisted telephone inter-
viewing system randomly selected one person by age
as the designated patient. If the designated patient was
aged 4-17 years, the adult most knowledgeable about
that patient’s asthma and its treatment was inter-
viewed.

Data Analysis

Data analysis was performed by Abt SRBI, Inc. Pe-
diatric patients were split into two groups: younger
children aged 4-12 years and adolescents aged 13-17
years. The patient sample was weighted by age and
gender using estimates obtained from the 2008 Na-
tional Health Interview Survey. Those with current
asthma were selected from the 2008 National Health
Interview Survey data, and then age and gender esti-
mates were obtained from this subgroup of respon-
dents. The weights were computed based on these
estimates and then applied to the EIB patient sample.

The maximum expected sampling error for a simple
random sample of 1000 was *+3.1 percentage points at
the 95% confidence level. Differences between the
younger children and adolescent age groups were
tested for using the z-test for two proportions.

RESULTS

In total, the parents of 516 children (250 aged 4-12
years; 266 aged 13-17 years) with asthma were sur-
veyed. The survey took an average of 27.6 minutes to
complete. Baseline demographics and clinical charac-
teristics are presented in Table 1; twice as many par-
ents of adolescent children (33.9%) reported that their
child was diagnosed (method of diagnosis not re-
corded) with EIB or exercise-induced asthma com-
pared with those who had younger children (16.3%).
The majority of younger children (aged 4-12 years;
62.8%) and adolescents (aged 13-17 years; 96.4%) with

November-December 2011, Vol. 32, No

Copyright (c) Oceanside Publications, Inc. All rights reserved.
For permission to copy go to https://www.oceansidepubl.com/permission.htm

. 6
18 Jan 2012 09:20:18



Delivered

Exercise/physical activity
Changes in weather

Animals (cats, dogs, etc)

Allergies/hay fever/food reactions
Chemicals (strong fumes/odors)

Emotions (upset/crying)

Being overheated/hot weather

Insects (cockroaches, etc.)
Smoke from fireplaces/burning wood/leaves/campfires

Figure 1. Common triggers reported by
the parents of children with asthma.

asthma were reported to have used an inhaler for quick
relief or rescue in the past year.

Asthma Triggers

Multiple triggers (“something that’ makes their
asthma worse”) were reported (Fig. 1). Exercise was
the most commonly volunteered trigger (33.3%), fol-
lowed closely by weather changes (32.9%).

Exercise-Related Respiratory Symptoms

The majority of parents of children with asthma
(78.8%) reported. that their child experienced at least
any one of six exercise-related respiratory symptoms
(shortness of breath, wheezing, coughing, difficulty
taking a deep breath, noisy breathing, or chest tight-
ness)-and almost one-half (45.6%) experienced four or
more of these symptoms (Fig. 2). The three most fre-
quently reported symptoms were coughing (62.3%),
shortness of breath (61.4%), and wheezing (52.5%). Of
those who reported their children as having exercise-
related respiratory symptoms, 41.6% reported that the
child’s symptoms lasted no longer than 10 minutes.
Almost one-third (29.7%) of patients were reported to
have symptoms lasting 11-30 minutes. However,
21.9% indicated their child’s symptoms lasted until use
of rescue medication (Fig. 3).

Only 23.1% of children with asthma with exercise-
related respiratory symptoms were reported to take
quick-relief medications such as albuterol “always” or
“most of the time” before exercising (Fig. 4 A). This
proportion was higher in adolescents than in younger
children (29.9% versus 19.3%, respectively; p < 0.05).

Similarly, 27.6% of children with asthma with exer-
cise-related respiratory symptoms were reported to
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Nothing
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100% 1
90% 1
80% 1
70% 1
60% 1
50% 1
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20% 1 14.2% 15.3% 16.1%
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10% 1
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Figure 2. Number of exercise-related respiratory symptoms (n =
516). Symptoms included coughing, shortness of breath, wheezing,
difficulty getting a deep breath, noisy breathing, and chest tightness
after sports, exercise, play, or other physical activity.

take quick-relief medications “always” or “most of the
time” during or after exercise (Fig. 4 B). Again, this
proportion was higher in adolescents than in younger
children (37.4% versus 22.1%, respectively; p < 0.05).

Quality of Life and Burden of Disease

Although the majority of parents (75.8%) responded
that their child could keep up in physical activities
“better or about the same” as other persons their own
age, almost one-quarter (24.1%) said that their child
did not do as well. Respondents considered asthma to
limit their child’s ability to participate either “a lot” or
“some” in sports and recreation (30.0%: “a lot,” 8.4%,
and “some,” 21.6%), outdoor activities (26.3%: “a lot,”
6.9%, and “some,” 19.4%), and in gym or physical
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Don't know
3.5%

Until using rescue medication
21.9%

Longer than two hours
1.9%

One to two hours
1.4%

Half an hour to an hour
6.5%

21-30 minutes

5.8%
11-20 minutes
17.4%
A
Don't know
1.2%
Always
Never
42.1%

Most of the time
9.6%

Sometimes
19.1%

Rarely
14.5%

__Less than 5 minutes
T . 15.6%

5-10 minutes
26.0%
Figure 3. Average duration of exer-
cise-related respiratory symptoms.
Don't know
Never 0.7% Always
11.6% 12.2%
Most of the time
15.3%
Rarely
21.1%

Sometimes
39.0%

Figure 4. Proportion of children who take quick relief medications (A) before exercising and (B) during or after exercise.

education class (23.2%: “a lot,” 7.5%, and “some,”
15.7%) (Table 2). Almost twice as many parents of
adolescent children with asthma indicated that their
child’s health interfered “a lot” with his/her ability
to participate in school sports compared with par-
ents of younger children with asthma (12.5% versus
6.5%). Similarly, parents of adolescent children with
asthma reported a higher incidence of their child

avoiding activities because of asthma symptoms
(31.8% versus 22.2%).

DISCUSSION

This is the first comprehensive, national survey to
focus on EIB and its impact on quality of life in chil-
dren and adolescents aged 4-17 years. Results of this
survey revealed that exercise-related respiratory symp-
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Table 2 Survey participants who responded that their child’s asthma limited him/her “a lot” or “some”

Activity 4-12 yrs of Age (%)  13-17 yrs of Age (%)  All Children (%)
Sports and recreation 27.0 354 30.0
Outdoor activities (e.g., biking and hiking) 24.2 30.2 26.3
Active participation in gym or physical 21.1 27.1 23.2
education class
Normal physical exertion 20.3 22.2 20.9
Doing well in school 8.7 12.5 10.0
Doing things with family* 8.2 13.5 10.1
Social activities 7.9 12.4 9.5
School activities (e.g., plays and clubs) 59 8.8 6.9

*p < 0.05 for 4- to 12-year-old group vs 13- to 17-year-old group. All other comparisons were not significantly different.
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toms are common in children and adolescents with
asthma, contributing to the burden of disease and sig-
nificantly affecting quality of life. The survey also con-
firmed that asthma is not well controlled in many
patients, with EIB being one possible marker for that
underlying lack of control.

It is well established that people with asthma can
safely exercise and that this should be encouraged.®
Indeed, studies have shown that an exercise program
in children with severe asthma results in significant
health and quality-of-life benefits.” However, this sur-
vey found a considerable burden of disease affecting
the ability of children and adolescents to participate in
sports and exercise. Overall, parents of adolescent chil-
dren (aged 13-17 years) with asthma reported more
limitations in their child’s physical and/or school ac-
tivities than the parents of younger children (aged 4-12
years); more parents of adolescent children with
asthma indicated their symptoms interfered “a lot”
with their child’s ability to participate or perform well
in school sports compared with those of younger chil-
dren with asthma. Importantly, a higher percentage of
parents of adolescent children with asthma reported
that their child aveided physical activities because of
asthma symptoms compared with those of younger
children with asthma. It is interesting to note that, in
the present survey, adolescent children with asthma
were three times more likely to be overweight or obese
than younger children with asthma. The relationship
between asthma and obesity is complex,” and it is
likely that each has an impact on the development of
the other. In that regard, one study of adolescents
found that those with an earlier age at asthma diagno-
sis were more likely to be overweight, suggesting that
developmental factors may be involved in the relation-
ship between asthma and obesity."" The course of obe-
sity is often marked by small but steady weight gain
over childhood.'? Therefore, it is conceivable that the
behavioral changes observed in this study, such as
diminished physical activity, increase the risk of devel-
oping obesity.
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Asthma symptoms during exercise could certainly
contribute to diminished physical activity in children
and adolescents. This survey revealed that exercise
was the most frequently reported asthma “trigger.”
The majority of parents (78.8%) of children with
asthma reported that their child had at least one exer-
cise-related respiratory symptom including shortness
of breath, wheezing, coughing, difficulty taking a deep
breath, noisy breathing, or chest tightness. Almost one-
half (45.6%) experienced four or more of these symp-
toms, most commonly coughing, shortness of breath,
wheezing, and difficulty taking a deep breath. How-
ever, only 16.3% of younger children and 33.9% of
adolescents had received a diagnosis of EIB. Parents
reported that their child’s duration of exercise-related
respiratory symptoms was generally short (<10 min-
utes, 41.6%) or resolved within 11-30 minutes (29.7%).
However, one in five reported that their child’s symp-
toms lasted until use of their rescue inhaler. This is
critical because parents are administering medications
to younger children, whereas older children are likely
to deliver the medication themselves. Indeed, when
planning asthma management within the school envi-
ronment, this survey highlights the need to note symp-
toms of EIB and to ensure that it is evaluated for proper
diagnosis and proactively managed during physical
education and sports activities. Despite national guide-
lines recommending the use of short-acting B-agonists
as a preventive measure for EIB,'*'> only 23.1% of
children with exercise-related respiratory symptoms
were reported by their parents to take quick-relief
medications such as albuterol “always” or “most of the
time” before exercising.

Potential limitations of this survey include the fact
that it was conducted by proxy and that the results
were based on parental report without confirmation
from medical records. Furthermore, the authors ac-
knowledge that the presence of exercise-related symp-
toms does not necessarily mean that the patient has
EIB. Indeed, the presence of EIB should be formally
documented with proper objective testing.
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In summary, the results of this survey suggest that
exercise-related respiratory symptoms among asthma
patients are common and may reflect uncontrolled
asthma, including a lack of preventative treatment for
these symptoms. Exercise intolerance, whether because
of EIB or other causes, must be seriously considered by
health care providers as an element of overall health
maintenance. A thorough evaluation is warranted be-
cause other conditions can mimic EIB, such as vocal
cord dysfunction, exercise-induced gastroesophageal
reflux, and, most commonly, deconditioning. When
EIB is suspected in children with asthma, chronic ag-
gressive treatment of any underlying asthma should be
pursued according to nationally accepted guidelines.
The exercise-related respiratory symptoms reported in
this study substantially limited the ability of children
to participate normally and perform optimally in phys-
ical activities, with adolescents compromised to a
greater extent than younger children. Importantly, the
survey also highlights that many children are not using
short-acting bronchodilators before exercise as recom-
mended in national guidelines. Current treatment
guidelines, including adherence to controller therapy
and prevention of EIB symptoms with short-acting
bronchodilators, should be followed to support opti-
mal health in children and adolescents.
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