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Abstract
Purpose—The prevalence of exercise-induced bronchospasm (EIB) is significantly higher in
athletes than the general population, and can result in significant morbidity in young, competitive
athletes. Guidelines emphasize that education and written treatment protocols improve clinical
outcomes for asthmatics. Evidence also supports objective testing when exercise-induced
bronchospasm is suspected, immediate availability of rescue inhalers, and involvement of asthma
specialists in the care of asthmatic athletes. We sought to determine how EIB is managed at National
Collegiate Athletic Association (NCAA) sports medicine programs.

Methods—A survey consisting of multiple-choice questions related to exercise-induced
bronchospasm in athletes was sent electronically to 3200 athletic trainers affiliated with NCAA sports
medicine programs.

Results—541 athletic trainers responded. A minority of athletic trainers surveyed (21%) indicated
an asthma management protocol exists at their institution. 22% indicated that pulmonologists are on
staff in or consultants to the sports medicine department. Many indicated a short-acting beta-agonist
is not required to be available at all practices (39%) and games (41%) and few athletic trainers
indicated their programs utilize objective testing to diagnose EIB (17%). Regression modeling
demonstrated education about EIB and involvement of pulmonologists significantly improved
adherence to current consensus guidelines.

Conclusions—Based on our data, many NCAA sports medicine programs do not manage athletes
with EIB according to current consensus guidelines. This may result in inaccurate diagnoses and may
be detrimental to clinical outcomes and the overall health of student athletes. Providing education
about EIB and involvement of pulmonologists significantly increase adherence to guidelines which
likely improves clinical care of athletes and potentially athletic performance.
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INTRODUCTION
Exercise-induced bronchospasm (EIB) describes airway narrowing that occurs in association
with exercise. The prevalence of EIB in elite, Olympic athletes has been reported to be as much
as five times greater than that of the general population (10,13). The prevalence of EIB has
also been recently shown to be significantly higher in a cohort of college athletes than in the
general population (9). Acute episodes of bronchospasm that occur during exercise can result
in significant morbidity in young competitive athletes (2) and may affect athletic performance.

Asthma guidelines emphasize that asthma education and written asthma treatment protocols
improve clinical outcomes for asthmatics (7,8). In addition, evidence strongly supports
objective lung function testing when EIB is suspected clinically, because diagnoses of EIB
made based solely on clinical symptoms very often are inaccurate (9,12). Furthermore,
evidence supports involvement of asthma specialists in the management of both EIB and
chronic asthma, as specialists have been shown to be more likely to both diagnose EIB by
objective measures (11) and to manage asthma per national asthma guidelines than primary
care physicians (6).

The specific aims of this study were to determine how National Collegiate Athletic Association
(NCAA) sports medicine programs diagnose and manage athletes who experience acute
episodes of EIB and whether methods of diagnoses and approaches to management adhere to
consensus guidelines. We also investigated whether formal involvement of pulmonologists in
NCAA collegiate sports medicine departments influences adherence to guidelines. We
conducted an internet survey of certified athletic trainers affiliated with NCAA sports medicine
programs as a method to achieve the aims of the study.

METHODS
Electronic mailing addresses of certified athletic trainers affiliated with NCAA programs were
obtained with permission from the National Athletic Trainers’ Association (NATA)
membership roster. An Institutional Review Board-approved asthma management survey
consisting of multiple-choice questions was created utilizing a survey service
(www.surveymonkey.com). This survey was then electronically mailed to 3,200 certified
athletic trainers. The survey was anonymous, individual respondents were insured of their
anonymity prior to participation and could not be retrospectively identified based on their
responses, and informed consent was implied by responding to the survey.

Of those initially emailed, 800 email addresses were found to be inaccessible (i.e. an inactive
address or email blocking software). After the initial internet mailing, the survey was sent to
all non-responders electronically two additional times. There were a total of 541 respondents
resulting in an overall survey response rate of 23% (Figure 1).

The effects of having a pulmonologist as a consultant or staff in the sports medicine department
and receiving education about diagnosis and management of EIB were analyzed. Analyses
were done utilizing Pearson’s chi-square test and p-values were adjusted by Holm’s procedure
for the multiple testing. P-values less than 0.05 were considered significant. Odds ratios were
calculated utilizing logistic regression.
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RESULTS
Diagnosis of EIB

68 % of respondents indicated EIB was diagnosed based on symptom history alone compared
to 17% that indicated EIB was evaluated in their programs by use of objective testing. Objective
testing was defined as spirometry or some form of bronchoprovocation testing (exercise
challenge, methacholine challenge, or eucapnic voluntary hyperventilation). In addition, 11%
did not have an established approach for the evaluation of EIB (Figure 2).

Sideline management of EIB
46% of athletic trainers that responded had read the position statement of the National Athletic
Trainers’ Association pertaining to diagnosis and management of asthma in athletes.

Only 21% of respondents stated that their athletic department has a specific written protocol
for the management of acute episodes of bronchospasm that occur during games or practices.

61% of respondents indicated that their athletic program mandates that a short-acting beta-
agonist is available at all practices. Similarly, 59% stated a short-acting beta-agonist is required
to be available at all games.

52% indicated that after an athlete has had an episode of bronchospasm, the criteria to allow
them to return to play is based on subjective improvement alone. 20% stated that athletes are
permitted to return to play after a rescue bronchodilator is given and 18% indicated that
objective improvement in peak-flow meter readings must be documented before athletes can
return.

Effect of pulmonologists and education on adherence to guidelines
Pulmonologists were reported to be formal consultants or on staff in the sports medicine
department in 22% of programs. Sports medicine programs with pulmonologists on staff were
significantly more likely to have a written protocol for managing acute asthma attacks during
practices or games (34% versus 16 %; p-value = 0.0004). In addition, programs with
pulmonologists on staff were significantly more likely to use objective testing to document
EIB (34% versus 12%; p-value < 0.0001). Programs with pulmonologists were also more likely
and to have albuterol mandated to be readily available at practices (71 % versus 58 %; p-value
= 0.1227) and at games (70 % versus 56 %; p-value = 0.0939) (Figure 3).

Programs providing education on EIB were more likely to have a written protocol concerning
management of EIB (23 % versus 3 %; p-value = 0.0073). In addition, programs providing
EIB education were more likely to require a short-acting beta-agonist be available at all
practices (64% versus 36%; p-value = 0.0007) and to require a short-acting beta-agonist to be
available at all games (62% versus 38%; p-value = 0.0040) (Figure 3).

DISCUSSION
The objective of this study was to evaluate how exercise-induced bronchospasm is diagnosed
and managed by athletic programs involved in NCAA athletics. This was accomplished
through analysis of a survey completed by certified athletic trainers affiliated with NCAA
sports programs. Current asthma guidelines emphasize the importance of objective lung
function testing in the evaluation of EIB as well as the critical importance of having rescue
bronchodilators immediately available when an episode of EIB occurs (1,4,7,8). In addition,
guidelines emphasize that asthma education and written asthma treatment protocols improve
clinical asthma outcomes (8). Our study demonstrated that a symptom-based approach without
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objective testing is used in some cases, and many programs do not have written protocols for
the sideline management of EIB. In addition, many programs surveyed do not mandate
availability of short-acting beta-agonists at all practices and games. Furthermore, we showed
that inclusion of pulmonologists on staff or as formal consultants in the sports medicine
program increased the likelihood that collegiate programs surveyed had a written protocol for
managing EIB, utilized objective testing to diagnose EIB, and mandated the availability of
rescue inhalers at games and practices.

Results of our survey suggest that the diagnosis of EIB is made based upon symptoms alone
in some cases at many of the programs surveyed. However, it is difficult to accurately measure
how commonly objective testing is truly utilized in a retrospective survey. The question posed
did not indicate a temporal time frame for objective testing, thus it is possible that some athletes
were tested prior to matriculation based on symptoms or response to therapy. In addition, it is
not possible for each respondent to know how each individual case is managed at their
institution. All of the above limitations challenge our finding that 68 % of respondents indicated
EIB was diagnosed based on symptom history alone at their institution. Nonetheless, the data
demonstrated a very low recall of use of objective testing which suggests that the optimal
diagnostic approach to EIB may not be performed in many cases.

Utilization of objective testing in the workup of suspected EIB is a critical issue as it has been
shown in many studies that the diagnosis of EIB based solely on a subjective history without
objective confirmation of the diagnosis is extremely inaccurate (5,9,12). Because there are
several disorders that can mimic EIB including vocal cord dysfunction, cardiac disorders, and
gastroesophageal reflux disease, subjective diagnosis of EIB without objective confirmation
may result in many inaccurate diagnoses. Hallstrand et al (5) found screening history identified
subjects with symptoms or a previous diagnosis suggestive of EIB in 40% of the participants,
but only 13% of these persons actually had objectively documented EIB. Similarly, Parsons
et al (9) demonstrated only 35% of athletes who complained of respiratory symptoms during
exercise were found to be EIB-positive after testing. In addition, despite the evidence that
objective testing is critical to confirm a diagnosis of EIB, many health-care providers still do
not perform objective testing and treat EIB empirically based on history alone (11). Our data
from this survey raise a concern that some programs may be inaccurately diagnosing EIB which
potentially exposes athletes to both unnecessary morbidity and medications and possible
associated side effects (10,13).

Currently, it is not possible to predict when an individual athlete may experience significant
bronchospasm during a practice or game. Therefore, it is critical that health-care personnel be
prepared to manage such episodes when they abruptly occur. The NATA position statement
recommends that athletic programs incorporate an asthma action plan for managing and
urgently referring all athletes who experience significant attacks of breathing difficulties during
practices or games (7). The vast majority of athletic trainers surveyed in our study indicated
their institutions do not have such a written protocol for managing acute asthma attacks during
games or practices. Similarly, the NATA statement recommends all patients with asthma
should have a rescue inhaler available during games and practices, and that certified athletic
trainers should have an extra rescue inhaler for each athlete for administration during
emergencies (7). Most respondents to our survey stated that short-acting beta-agonists are
currently mandated by their athletic department to be present at all practices and games.
However, there were a significant number of athletic trainers affiliated with institutions that
did not require inhalers to be present. As a result, many athletes who may experience a sudden
episode of bronchospasm may not receive treatment as rapidly and effectively as they would
have had a management plan and/or a rescue inhaler been immediately available.
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Educational interventions in many forms have been shown to be beneficial in terms of
improving both asthma care and asthma patient outcomes (14). In our study, the likelihood that
athletic trainers surveyed had both written asthma management protocols and requirements for
inhalers to be present at all practices and games at their institution was significantly increased
if education related to exercise-induced bronchospasm was provided.

Asthma specialists have been shown to be more likely to adhere to asthma guidelines than
primary care physicians (6). Asthma specialists have also been shown to be more likely to
diagnose asthma by objective measures and more likely to provide patients with written asthma
action plans than primary care physicians (6). The findings in our study also support previous
data that show involvement of pulmonologists improves adherence to guidelines related to the
diagnosis and management of EIB (7). Our findings support a multidisciplinary approach to
the diagnosis and management of EIB in athletes and argue for increased involvement of asthma
specialists in the care of athletes.

Despite the beneficial effect of education and pulmonologists, it clear that other factors are
also important in determining whether asthma protocols exist or whether inhalers are present
at practices and games. Almost 90% of respondents indicated that they received some form of
education about EIB. However, only 23% of respondents who received education had asthma
protocols. In addition, only 64% of respondents who received education were mandated to
have inhalers at practices and only 62% at games. Similarly, respondents with pulmonologists
in their sports medicine program were more likely to have protocols (34%) and to require
inhalers be available at all practices (71%) and games (70%), but many programs with
pulmonologists still did not have protocols or mandate inhalers be available. Based on our
study, providing education about EIB and involving pulmonologists in the management of EIB
are critical factors in managing athletes with asthma, however more study is needed to examine
what barriers may exist or what other factors may be important in implementing appropriate
management of EIB.

Our study was limited by a 23% response rate and thus may not be representative of how EIB
is diagnosed and managed at all collegiate programs. In addition, we did not address current
practices of the athletes themselves. It is certainly possible that athletes with known asthma
participating in collegiate sports currently bring their own short-acting beta-agonists to
practices and games. However, both children and adults historically have been shown to have
poor adherence to asthma treatment, with adherence rates as low as 50% (3). Therefore, reliance
on athletes to be responsible themselves for making sure inhalers are available if there is an
urgent need for a rescue inhaler is likely not a safe or effective strategy. Furthermore, some
states prohibit athletic trainers from carrying an inhaler unless it was specifically prescribed
by a physician for a specific athlete, which may also be a contributing factor to the number of
programs that do not mandate inhalers be available at all games and practices. We were

CONCLUSIONS
Our data revealed that a minority of athletic trainers surveyed have written asthma management
protocols at their institution as recommended by the recent NATA position statement. In
addition, many athletic trainers surveyed indicated that their sports medicine program does not
mandate that a short acting beta agonist is available at all practices and games. Based on
responses to our survey, a symptom-based assessment for EIB without objective testing is used
in some cases at NCAA collegiate programs. It is unclear how commonly this diagnostic
approach is used, but it may result in inaccurate diagnoses and may be detrimental to clinical
outcomes and the overall health of student athletes. Our findings demonstrate both education
about EIB and involvement of pulmonologists are measures that significantly improve
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adherence to current guidelines and may potentially improve clinical outcomes and athletic
performance.
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Figure 1.
Study schema
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Figure 2.
How are athletes evaluated for exercise-induced bronchospasm at your institution?
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Figure 3.
Effect of pulmonologists and education on adherence to guidelines
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