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Training Pediatricians to Adhere to Asthma Guidelines

Gerald B. Lee, MD,1 and Tao T. Le, MD, MHS2

Despite the proven efficacy of the National Heart, Lung, and Blood Institute asthma guidelines, adherence to
these recommendations is suboptimal among primary care physicians. Knowledge, skills, and attitudes among
pediatricians influence adherence to the asthma guidelines. Workshop-based provider education interventions
demonstrate short-term improvement in knowledge, but do not lead to long-term changes in patient outcomes.
Comprehensive quality improvement interventions that integrate education and process changes yield the best
results in improving asthma care in children.

Introduction

Asthma is a chronic inflammatory lung condition char-
acterized by repeated episodes of reversible airway

obstruction. Asthma afflicts *7.1 million children and is the
third leading cause of hospitalization for children under 15
years of age.1,2 The guidelines for the diagnosis and treat-
ment of asthma have been maintained by the National Heart,
Lung, and Blood Institute since 1991.3 The core components
of asthma management according to these guidelines are
assessing asthma severity and control, providing asthma
education in partnership with patients, controlling environ-
mental triggers and comorbid conditions, and providing
appropriate pharmacotherapy to control asthma. Clinical
trials have demonstrated the effectiveness of guideline-based
management in controlling pediatric asthma.4 Despite this
proven efficacy, Centers for Disease Control and Prevention
data since 1992 have demonstrated that the rate of childhood
asthma emergency department (ED) visits has decreased
only 0.8%, and the rate of hospitalizations has not changed.5

A potential reason for the lack of impact of the asthma
guidelines is suboptimal adherence to the guidelines by
primary care providers. A cross-sectional chart review of
primary care pediatric offices found that only 34% of charts
documented asthma severity.6 Similarly, only 52% of pri-
mary care physicians who treat pediatric asthma stated that
they used spirometry in their practice and only 21% rou-
tinely used spirometry as recommended by the guidelines.7

Asthma education of patients during primary care visits
actually decreased from 50% to 38% of asthma-related visits
from 2001 to 2006 according to a national medical care sur-
vey.8 A study of communication skills of pediatric residents
using unannounced, unobserved standardized patients
found that only 55% of pediatric residents performed asthma
teaching and only 44% performed inhaler teaching.9 The

American Board of Family Medicine analyzed a virtual pa-
tient simulator used in their maintenance of certification
(MOC) process to measure adherence to asthma guideline
recommendations among family practice diplomats.10 Ele-
ments of asthma history with the lowest adherence were
environmental tobacco smoke (32%), chest tightness (50%),
nocturnal cough (51%), frequency of short-acting beta-
agonist use (52%), dyspnea on exertion (64%), and dyspnea
(68%). Elements of the asthma management plan also had
low levels of adherence, including ordering an influenza
vaccination (61%), having an asthma action plan (61%), or
using long-term asthma control medication (68%). Thus,
there is a need to address the lack of adherence to asthma
guidelines among primary care providers and its impact on
clinical outcomes.

This review will summarize the current barriers to ad-
herence to asthma guidelines in children among primary
care providers. Next, educational interventions that have
addressed these needs will be described. Finally, best prac-
tices for future provider educational initiatives will be re-
viewed.

Barriers Preventing Adherence

Major barriers to asthma guideline adherence have been
demonstrated in provider knowledge, skills, and beliefs
(Table 1). Knowledge gaps among primary care physicians
about asthma guidelines have been shown in questionnaires
and formal assessments. In a 2004 survey of primary care
physicians, 91% of the respondents were aware of the latest
update of the asthma guidelines. However, only 71% of the
respondents were actually familiar with the content of
the guidelines.11 An online survey of primary care physi-
cians found that 22% felt their patients with moderate to
severe asthma should reduce their controller use as their
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symptoms improve and 14% felt they could completely
discontinue controller medication if their symptoms re-
solve.12 Similarly, residents in training also have knowl-
edge gaps regarding the asthma guidelines. An assessment
of medical knowledge among internal medicine residents
found the lowest performance in differentiating asthma
from other diagnoses, classifying asthma severity and
control, naming long-term controller medications, and
choosing the appropriate management based on the level of
asthma severity or control.13

Physicians may know the content of the guidelines, but
lack the skills to execute them correctly. Asthma severity
classification has been shown to be discordant even among
board-certified allergists and pulmonologists.14 The subjec-
tive nature of severity assessments is one source of vari-
ability. This subjectivity is particularly pronounced in the
pediatric population, where a parent often acts as the pri-
mary source, but may not accurately represent the true status
of the child’s severity.15 In addition, providers who treat
asthma often overestimate the improvement in asthma con-
trol on follow-up visits, when compared with objective
measures such as the Asthma Control Questionnaire.16 Fi-
nally, although objective measures of asthma control such as
spirometry are available, they are often not used appropri-
ately.7,17 In a study that provided clinical vignettes contain-
ing spirometry data, half of the primary care pediatricians
underestimated the severity of asthma. In this study, only
35% of the physicians were comfortable in interpreting spi-
rometry.7 Therefore, competency issues can influence the
ability of providers to accurately assess asthma severity.

Provider attitudes and beliefs can also influence adher-
ence to guidelines. Cabana et al. used focus groups18 and
questionnaires19 to explore barriers to adherence to asthma
guidelines. They found that pediatricians faced external
barriers to performing asthma education because of con-
straints on time, lack of education materials, lack of support
staff, and lack of reimbursement. In addition, they had a low
outcome expectancy for certain types of patient education
such as medication adherence, smoking cessation, and the
importance of preventative care.18,19 More recent follow-up
surveys found similar barriers such as doubt regarding pa-
tient adherence and other external barriers.20 Vaccine or
medication concerns or beliefs may be another barrier. A
survey of primary care pediatricians who did not administer
the influenza vaccine to their patients with intermittent
asthma indicated that the providers believed the vaccine was
only for persistent asthma. In addition, the lack of avail-
ability or refusal by the parent or child were barriers to in-
fluenza vaccination.21

In summary, providers who treat asthma not only have
gaps in asthma guideline knowledge, but they also need

reinforcement in asthma assessment skills such as severity
and control classifications or spirometry interpretation to
execute the recommendations. Providers also have barriers
in self-efficacy and outcome expectancy that should be
addressed in educational or system-based interventions.
These and other factors can lead to a lack of performance in
practice.

Interventions to Improve Adherence

Workshop-based interventions

Typical educational interventions have used continuing
medical education (CME) workshops that address gaps in
knowledge, skills, and attitudes in asthma care. However,
demonstrating measurable improvement in educational or
patient outcomes has been challenging. The University of
Michigan has published several articles detailing the evolu-
tion of the Physician Asthma Care Education (PACE) pro-
gram, an interactive workshop that reviewed the content of
the asthma guidelines as well as practiced asthma education
skills using mixed media such as didactics, discussions,
videos, and handouts.22–25 The initial intervention in 2 cities
resulted in a significant decrease in hospital admissions and
ED visits for children with high healthcare utilization after 2
years.23 In addition, the improved communication skills
learned during the seminar did not appear to increase the
length of the visit.23 The PACE program was later dissemi-
nated to 10 regions by using physician and nurse educator
champions to deliver the intervention to their local sites.24,25

A total of 101 pediatricians were trained by these educator
teams and 693 children with asthma had outcome data
available 2 years after the intervention. The study found that
compared to control patients, the intervention patients rated
their physician’s performance higher. In addition, significant
decreases in ED visits, hospitalizations, urgent office visits,
and phone calls were observed in patients with high baseline
healthcare utilization.25

However, not all workshop interventions have been as
successful in improving asthma outcomes. An Italian study
randomized 180 general practitioners to receive an education
intervention to improve adherence to the Global Initiative for
Asthma guidelines and the Allergic Rhinitis and its Impact
on Asthma guidelines.26 Physicians in the intervention arm
participated in a single 8-h educational course, but investi-
gators found no significant change in adherence to guide-
lines with regard to appropriate asthma medications
according to severity and control. An Australian study that
provided a small group-based educational program im-
proved asthma knowledge, but did not increase the use of
asthma action plans27 or improve clinical outcomes.28

This lack of efficacy in educational workshops may be
partially due to a lack of reinforcement following the inter-
vention. A study of a case-based workshop that allowed
providers to practice writing asthma action plans found
no improvement in knowledge 12 months after the work-
shop using a structured clinical examination. However, if
the providers underwent both a 6-month and 12-month ex-
amination, then there was a significant improvement in
knowledge at the 12-month examination. The authors hy-
pothesized that the 6-month assessment served as rein-
forcement of the original content and thereby increased the
effectiveness of the original workshop.29

Table 1. Barriers to Adherence to Asthma

Guidelines by Providers

Barrier Examples

Knowledge gaps Lack of familiarity with guidelines
Performance gaps Difficulty with asthma severity

classification
Provider attitudes Low outcome expectancy for successful

behavior change in patients
Self-efficacy Lack of time to educate patients
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E-learning interventions

E-learning interventions use information technologies
such as video, audio, computers, and the Internet to deliver
educational content. Overall, most practitioners rate these
interventions positively in terms of satisfaction.30 A small
pilot study using a Web- and CD-ROM-based CME program
with teleconferences, case studies, and multimedia improved
familiarity with inhaled corticosteroid recommendations for
asthma 1 to 3 months after the intervention, but did not
maintain these differences with long-term follow-ups.31 A
larger study of an Internet-based asthma case-based learning
course demonstrated improvement on post-test knowledge
scores, although long-term knowledge retention was not
studied.32 Finally, a meta-analysis of 201 e-learning inter-
ventions found superiority over no intervention in knowl-
edge and skill outcomes, but no difference when compared
to traditional teaching methods.33 Therefore, e-learning in
itself does not enhance learning beyond traditional methods,
but provides a different method to deliver the content.

In summary, both workshop- and technology-based in-
terventions have the potential to improve knowledge and
patient outcomes, but demonstration of long-term efficacy is
challenging.

Enhanced education interventions

Educational interventions to providers can be enhanced
by incorporating process-level changes in the workflow or
organization rather than focusing solely on individual com-
petency gaps. The Pediatric Asthma Care Patient Outcomes
Research Team trial was a randomized control trial that
utilized physician asthma champions, or practice-based
physician peer leader education to disseminate educational
and process-level changes.34–36 Each of the 42 practice sites
had an asthma education peer leader who was charged with
enacting change in that site by providing support and edu-
cation to the other physicians in the group. A second inter-
vention augmented the peer education intervention with an
experienced asthma nurse educator who assisted with care
coordination and standardized assessments, and provided
self-management tools for the patients with asthma. When
compared with usual care, the study demonstrated that there
was a significant increase in symptom-free days of 6.5 days
in the peer education group and 13.3 days in the peer edu-
cation plus nurse intervention group. However, the incre-
mental cost similarly was more expensive. The cost was $18
per symptom-free day for the peer education group and $68
per symptom-free day for the peer education plus nurse
group. There was no significant reduction in the total cost of
health care utilization and prescriptions in the intervention
groups.

Provider education can also be enhanced by clinical de-
cision support tools. A prospective cluster randomized trial
examined the effect of pediatric asthma management tools
integrated into an electronic health record system.37 These
tools facilitated asthma guideline recommendations such as
assessing asthma control and severity, prescribing appro-
priate controller medications, ordering spirometry, and
writing asthma action plans. After undergoing a provider
education session modeled after the PACE program, the
practice sites were randomized to receive alerts to use these
support tools or to only have them available passively. The

study found modest increases in controller prescriptions,
spirometry use, and use of asthma action plans. However,
patient-level outcomes were not analyzed in the study.

Cabana and Coffman38 recently performed a systematic
review of interventions to change provider prescribing
practices that included both workshop-based and enhanced
educational interventions. The authors classified interven-
tions into 3 major categories: (1) individual interventions
focused only on the provider, (2) supplemental interventions
that improved existing organization processes, and (3)
structural interventions that enacted organizational change.
The most successful interventions enacted structural changes
and used a multifaceted approach to address multiple
knowledge gaps and barriers. Similarly, systematic review of
quality improvement strategies for childhood asthma found
that interventions that included organizational changes were
associated with greater changes in clinical outcomes.39 Taken
together, interventions to optimize physician behavior inte-
grate individual education with system-wide organizational
changes.

Conclusion

The burden of pediatric asthma continues to be a signif-
icant problem due to the challenges that primary care pedi-
atricians have in adopting asthma guidelines. Knowledge,
skill, and self-efficacy barriers need to be overcome to enact a
change in behavior. Due to these multiple barriers, many
educational interventions have been inconsistent in their
ability to demonstrate a long-term improvement in knowl-
edge or an impact on clinical outcomes.

What are best practices when designing physician edu-
cation programs to improve asthma guideline adherence?
First, the content should reflect the components of the asth-
ma guidelines with the best efficacy (Table 2). Second, the
content and the delivery of the intervention are also signifi-
cant. Education initiatives should incorporate adult learning
theories relevant to medical professionals.40 Third, the edu-
cational intervention should also include repeated exposures.
Learning objectives should be reinforced to ensure transfer of
knowledge. Finally, provider education alone might only be
a piece of a larger quality improvement intervention re-
quired to improve outcomes. Measures that supplement
provider education could include modification to elec-
tronic medical records such as clinical decision support re-
minders. Proper implementation of clinical decision support

Table 2. Features of Successful Asthma Education

Interventions for Pediatricians

� Incorporate adult learning theory into instructional design
� Include multimedia and varied educational techniques
� Reinforce learning objectives repeatedly after initial inter-

vention
� Track and provide feedback on performance indicators to

assess current asthma care quality and efficacy of change
interventions

� Go beyond individuals and integrate organizational-level
interventions
B Standardized assessments of asthma control
B Process changes
B Integrate practice alerts into electronic health records

that encourage adherence to asthma guidelines
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reminders should strike a balance between enforcing ad-
herence to guidelines without overly hampering efficiency or
disrupting physician autonomy.41 Electronic medical records
also can provide feedback on a provider’s adherence to
asthma guidelines to facilitate practice-based learning and
improvement. These practice improvement initiatives with
education have now been integrated into MOC by the spe-
cialty boards. One example of electronic clinical decision
support and feedback is ASTHMA IQ,42 a set of web-based
performance tools and education resources that help physi-
cians manage patients with asthma. Participation in ASTH-
MA IQ is accepted by the American Board of Allergy and
Immunology and the American Board of Internal Medicine
for credit toward MOC, Part IV. The utility of ASTHMA
IQ as a guideline-based Internet tool to monitor asthma pa-
tients in the primary care setting is currently under study.
In conclusion, a multifaceted approach that integrates
best practices for teaching and quality improvement is more
likely to translate the proven efficacy of asthma guidelines
into the real-world setting.
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