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Abstract

Introduction: The 2020 Focused Asthma Updates introduced a paradigm shift in the treatment of asthma that includes symptom-based
adjustments to outpatient asthma treatment that vary by age and severity. The length and complexity of the updates have made them
challenging to adopt. Methods: We implemented an educational session among pediatric residents to increase their familiarity with,
comprehension of, and plans to adopt two evidence-based recommendations introduced in the 2020 Updates for symptom-based
therapy. Facilitators led groups of four to six pediatric residents in cased-based discussions during a 30-minute, ambulatory care–based
session. One week prior, participants and facilitators received synopses of the 2007 Guidelines for the Diagnosis and Management of
Asthma and the 2020 Updates. Facilitators also received a guide and scripts explaining new concepts, providing supporting data, and
highlighting learning objectives. Retrospective pre/post surveys assessed participants’ familiarity with, comprehension of, and planned
adoption of recommendations for intermittent steroids and single maintenance and reliever therapy (SMART) before and after the
conference. The surveys also assessed prior exposure to the 2020 Updates and reflections on the educational session. Results: There
were 26 participants. Ratings of familiarity, comprehension, and adoption plans regarding the recommendations significantly improved
(ps < .001, Wilcoxon signed rank test). The case-based approach was well received, and the material was deemed relevant. Discussion:
This educational session significantly increased pediatric residents’ familiarity with, comprehension of, and plans to adopt two new
evidence-based treatments. Dissemination of this educational session may improve outpatient asthma management.
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Educational Objectives

By the end of this activity, learners will be able to:

1. Categorize asthma severity by applying impairment and
risk criteria, as specified in the 2007 National Asthma
Education and Prevention Program Guidelines for the
Diagnosis and Management of Asthma.

2. Recommend symptom-based use of inhaled steroids and
beta-agonists at the start of respiratory tract infections
for children 0-4 years old with intermittent viral-induced
asthma, as described in the 2020 Focused Asthma
Updates.

Citation:
Warman KL, Silver EJ. Get SMART: teaching pediatric residents the
2020 Focused Asthma Updates’ recommendations for
symptom-based medication increases. MedEdPORTAL.
2023;19:11320. https://doi.org/10.15766/mep_2374-8265.11320

3. Recommend symptom-based treatment for adolescents
with moderate persistent asthma with SMART (single
maintenance and reliever therapy) with an inhaled
corticosteroid and formoterol combination pump, as
described in the 2020 Focused Asthma Updates.

Introduction

Asthma is the most common chronic lung disease of childhood,
affecting approximately 5 million children in the United States. US
asthma prevalence in children (age <18 years) was 6% in 2020,
and asthma accounted for 790,478 emergency department
visits and 64,525 hospital inpatient stays for children in 2019.1

Even among children who do not have severe exacerbations
requiring acute care, asthma can be poorly controlled, impacting
their quality of life. In a multistate, community-based sample of
pediatric patients with asthma presenting for routine care, 35% of
the children had poorly controlled asthma.2

The most recent version of the National Asthma Education
Prevention Program’s Guidelines for the Diagnosis and
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Management of Asthma was released in 2007.3 Since that
publication 16 years ago, evidence has accumulated supporting
new approaches to outpatient asthma management, including
moving away from the prior standard practice of using a short-
acting beta-agonist alone for rescue therapy and instead giving
concomitant inhaled steroids.4 Some of these changes were
reflected in the 2019 Global Initiative for Asthma (GINA),5 but
these recommendations were only recently introduced in the
US with the release of the Focused Updates to the Asthma
Guidelines in December 2020.6 These updates introduced
important evidence-based changes to recommended outpatient
asthma management to reduce asthma morbidity; however,
they added additional complexity to guidelines that had
already proven difficult to disseminate and adopt into standard
practice.7-10 A variety of barriers to guideline adherence exist,
including lack of awareness, lack of familiarity, lack of agreement,
lack of self-efficacy, lack of outcome expectancy, the inertia of
previous practice with lack of readiness for change, and external
barriers.11,12

Two important changes to recommended outpatient asthma
management in children include (1) starting inhaled steroids, in
addition to short-acting beta-agonists, during upper respiratory
infections for intermittent symptom-based treatment for children
under 5 years old with intermittent viral-induced wheeze and
(2) using a single combination pump (inhaled steroid with the
rapid-onset, long-acting beta-agonist formoterol) as both a
rescue medicine and controller. We coined the term START for
the former. The latter recommendation is referred to as SMART
(single maintenance and reliever therapy).

The preponderance of outpatient pediatric asthma management
falls to general pediatricians, as most children with asthma do
not receive care from specialists, particularly in underresourced
settings.13 Therefore, the target audience for this educational
session was pediatricians providing primary care to children
with asthma. A formal local needs assessment was not
undertaken; however, discussions with practicing pediatricians
and pediatric residents made it clear that many found the new
recommendations overwhelming and difficult to digest. Didactic
sessions trying to cover many aspects of the asthma updates
were hard for learners to absorb. For this reason, a decision was
made to use a case-based approach and limit the focus to two
examples illustrating the paradigm shift introduced in the 2020
Updates. We chose to study the effectiveness of the educational
session with pediatric residents, as there was a structure in place
for resident education and evaluation of educational sessions
during weekly outpatient continuity clinic conferences. General
pediatric faculty also participated in these sessions and could

benefit as well; however, they did not complete postsession
evaluations.

There are very limited educational materials available regarding
adoption of the asthma guidelines, and we did not encounter
any case-based learning on the topic in the literature. There are
no medical education evaluations in the literature introducing
either of the two new recommendations. A search of medical
education concerning SMART in PubMed between 2009 and
2022 revealed eight publications; however, only one provided
guidance in implementation of SMART,14 and none included
evaluation of educational interventions. A search of PubMed
for publications between 2020 and 2022 discussing the 2020
Updates and asthma management revealed six, with two
specifically focused on the updates relevant to children and/or
adolescents.15,16 A search of MedEdPORTAL regarding medical
education and asthma revealed 64 results. Of these, only six
publications included education on applying the National Asthma
Education Guidelines for the outpatient management of asthma.
There were no MedEdPORTAL publications regarding the
2020 Updates, SMART, or the new recommendation for use of
intermittent inhaled steroids in combination with albuterol for
viral-induced asthma exacerbations in children 4 years old and
younger. While our session focuses on the 2020 Updates, the
lessons learned could be applied to teaching future asthma
updates or used in other disciplines with complex treatment
recommendations.

The goal of this educational session is to increase familiarity
with, comprehension of, and plans for adoption of the 2020
Asthma Updates recommendations for two symptom-based
strategies of delivering inhaled steroids. These include starting
inhaled steroids in addition to short-acting beta-agonists
for young children with viral-induced asthma exacerbations
and using a single combination pump that delivers both
inhaled steroids and formoterol, a rapid-onset, long-acting
beta-agonist, for both maintenance and reliever therapy for
adolescents with moderate persistent asthma. The educational
session uses case-based learning methodologies, delivered
during regularly scheduled resident continuity clinics, to help
learners comprehend and apply complex new guidelines
by introducing selected components of the guidelines with
active learning.

We chose to have pediatric residents or general pediatric
faculty, who were not asthma specialists, lead the sessions
using a cased-based learning approach. The facilitators follow
a prescribed script to introduce a problem-based approach
for adult learning. The case-based learning methodology is in
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keeping with the Carnegie Foundation for the Advancement of
Teaching’s recommendations in that it implements active learning
pedagogy to encourage integration of curricular content with
application of knowledge into clinical practice.17

Methods

This 30-minute, case-based session was implemented in
ambulatory care conferences for pediatric residents in training
at an urban medical center in November 2021. The case
conferences were held on four separate afternoons during the
same week, with new learners participating in each session.
Sessions were held in person on two different campuses. One
week prior to the conference, facilitators on both campuses
were provided with the PowerPoint presentation (Appendix A).
It included a script highlighting important learning objectives and
the rationale and evidence supporting the changes. Facilitators
also received an orientation guide with an overview of the
educational session content (Appendix B). One week prior to the
conference, the facilitators and learners were also provided with
a brief synopsis of the 2020 Updates, the At-a-Glance Guide,18

and the Asthma Care Quick Reference,19 which included charts
for classifying asthma severity and for identifying the step of care
for the different age categories based upon the 2007 Asthma
Guidelines.

The participants were given the two previously mentioned
resources to review before the session. The facilitators were
expected to review the facilitators’ guide and the PowerPoint
slides prior to leading the trainees in small-group, interactive
discussion. The presenters were all pediatric residents
except one, who was an attending and presented one of the
conferences. None of the presenters were experts in the field,
and no prior knowledge was required. The residents did not
receive formal training in case-based learning; however, they
were familiar with case-based learning and with leading residents
in small-group discussions.

The participants met around a conference table, and the
PowerPoint presentation was projected onto a screen. The
facilitators followed the script and instructions in the guide, which
included posing questions to the participants, facilitating small-
group discussions, and highlighting specific learning objectives.

After the conference, learners completed a brief retrospective
pre/post survey (Appendix C) based on 5-point Likert scales
assessing familiarity with, comfort in, and plans for adoption of
two new asthma management recommendations introduced
in the 2020 Updates: (1) starting intermittent inhaled steroids
with albuterol for children 0-4 years old with intermittent asthma

and (2) SMART for adolescents with moderate persistent
asthma. Learners also answered multiple-choice questions
on their prior exposure to the 2020 Updates and their level
of training and offered open-ended reflections on the value
of the educational session. The survey was developed by
one of the authors (Karen L. Warman). The decision to use
a retrospective pre/post assessment was supported by
work by McLeod, Steinert, and Snell,20 as this assessment
methodology helped to avoid the response shift bias inherent
in traditional pre/post self-assessments. The survey’s formation
was informed by work by Lang and Savageau describing
measuring learning using retrospective pre/post evaluations.21

The questionnaires were administered by linking the surveys to
a scanned QR code at the end of the PowerPoint presentation.
The 5-point Likert-scale response anchors were adopted from
Vagias.22 The Wilcoxon signed rank test, a statistical test for
determining whether two measurements from a single group
are significantly different, was used to compare pre/post scores
for participants.

Results

There were six facilitators (five residents and one general
pediatric attending) and 26 learners (nine pediatric interns,
11 second-year residents, five third-year residents, and one
third-year medical student). The goal of the educational
session was knowledge transfer, increased understanding, and
making adoption plans regarding two new outpatient asthma
management recommendations. The overall results of the
retrospective pre/post surveys are shown in the Table. Only the
26 learners completed the evaluations. On a 5-point Likert scale
(1 = not at all familiar, 5 = extremely familiar), learner familiarity
with the new recommendations for intermittent inhaled steroids
for children 0-4 years old with intermittent viral-induced asthma
increased after the conference (2.4 vs. 4.1, p < .001). Familiarity
with the use of SMART for adolescents with moderate persistent
asthma also increased after the conference (2.2 vs. 3.8, p <

.001). On a 5-point Likert scale (1 = poor, 5 = excellent), ratings
of understanding of intermittent inhaled steroids for children
0-4 years old with intermittent viral-induced asthma increased
after the conference (1.9 vs. 3.5, p < .001), as did ratings for
use of SMART for adolescents with moderate persistent asthma
(2.0 vs. 3.5, p < .001). On a 5-point Likert scale (1 = never, 5 =
always), learners’ ratings of their own plans for adoption of the
recommendations for intermittent inhaled steroids for children
0-4 years old with intermittent viral-induced asthma increased
after participating in the educational session (2.0 vs. 3.6, p <

.001), as did ratings of adoption of SMART for adolescents with
moderate persistent asthma (1.9 vs. 3.6, p < .001).
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Table. Mean Differences in Paired Retrospective Pre/Post Scores Among All Participants (N = 26)

Pre Post

Rating M SD M SD pa

Familiarity with recommendation for:
Intermittent inhaled steroids for 0- to 4-year-olds with intermittent asthmab 2.4 0.9 4.1 0.4 <.001
SMART for adolescents with moderate persistent asthmab 2.2 0.9 3.8 0.5 <.001

Understanding of the 2020 Asthma Updates recommendation for:
Intermittent inhaled steroids for 0- to 4-year-olds with intermittent asthmac 1.9 0.9 3.5 0.8 <.001
SMART for adolescents with moderate persistent asthmac 2.0 0.8 3.5 0.7 <.001

Their own adoption of recommendations for:
Intermittent inhaled steroids for 0- to 4-year-olds with intermittent asthmad 2.0 0.9 3.6 0.9 <.001
SMART for adolescents with moderate persistent asthmad 1.9 0.9 3.6 0.9 <.001

Abbreviation: SMART, single maintenance and reliever therapy.
aWilcoxon signed rank test.
bRated on a 5-point Likert scale (1 = not at all familiar, 5 = extremely familiar).
cRated on a 5-point Likert scale (1 = poor, 5 = excellent).
dRated on a 5-point Likert scale (1 = never, 5 = always).

The proportion of participants who reported that they were
at least moderately familiar with the recommendations for
intermittent inhaled corticosteroids (ICSs) for children under
age 4 with intermittent viral-induced wheeze increased from
8% to 96% after participation in the educational session. Before
the conference, only 31% of participants reported having a
good understanding of intermittent ICS use, whereas, after the
conference, 42% of participants reported good and 50% reported
very good or excellent understanding. Prior to the conference,
only 38% reported occasionally following the recommendation
for intermittent inhaled steroids for children 0-4 years old with
intermittent viral-induced wheeze, and none reported more
frequent use, whereas, after the conference, plans for adoption
of intermittent inhaled steroids for children with intermittent viral-
induced wheeze increased to 93% (27% occasionally, 58% almost
every time, and 8% frequently).

The proportion of participants who reported feeling at least
moderately familiar with the recommendations for SMART
in adolescents with moderate persistent asthma increased
from 4% to 77% after participating in the educational session.
The proportion of participants who reported good or greater
understanding of the recommendations for SMART in
adolescents with moderate persistent asthma increased from
31% to 96%, with no one reporting very good or excellent
understanding before the conference and 50% reporting very
good or excellent understanding after the conference. Prior to
the conference, 35% of participants reported recommending
SMART for adolescents with moderate persistent asthma
occasionally and none more frequently, whereas, after the
conference, participants reporting plans to recommend SMART
increased to 95% (48% almost every time, 12% frequently, and
35% occasionally).

Most participants reported that prior to the conference, they
became aware of the 2020 Updates informally from other
physicians (62%). Only a few reported having read them (8%),
having attended a lecture about them (4%), or having read
a journal article about them (12%). Some of the participants
reported that they were unfamiliar with the updates (12%).

Reflections on the case-based learning were all very positive,
including that it was “incredibly relevant” and that there was
appreciation for the case-based approach. Participants were
asked the open-ended question “What, if anything, did you find
valuable about the training?” Respondents reported that they
found value in focusing on two major changes in the asthma
updates: the use of SMART for older children with moderate
persistent asthma and START for children 0-4 years old.
Respondents found the material clear and highly relevant. They
liked the case-based approach and found the session helpful
in learning how to apply complex material. Recommendations
to improve the training were largely to expand the scope of the
learning session. Suggestions included having additional cases,
further discussion of insurance coverage, and including how to
apply these new treatment approaches in the inpatient setting.

Discussion

We chose a case-based learning strategy to help pediatric
residents better understand and apply two new asthma
management recommendations to care for two common
clinical scenarios that they would be likely to encounter in the
ambulatory care setting. As defined by Thistlewaite et al.,23 the
goal of case-based learning “is to prepare students for clinical
practice, through the use of authentic clinical cases. It links
theory to practice, through the application of knowledge to the
cases, using inquiry-based learning methods.” We had fellow
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residents serve as the primary facilitators for the educational
session. We believe this approach was important to signal that
this knowledge was appropriate for residents to master and also
to validate that a pediatric resident, with no prior expertise, could
effectively and efficiently facilitate other learners in working
through understanding and applying new evidence-based
recommendations in the 2020 Updates to patient care.

The retrospective pre/post analysis suggested that the
educational session was very effective in achieving its goal of
increasing residents’ self-reported familiarity with, understanding
of, and plans to adopt these two new recommendations for
outpatient asthma management. There were significant increases
in all measured scores before and after participation in the
educational session (ps < .001). These included increases
in familiarity, understanding, and adopting plans regarding
both START for young children and SMART for teenagers with
moderate persistent asthma.

While plans to adopt START increased, there were still 26% of
respondents who reported that they would only use START
occasionally. While we do not know why, it may be because of
concerns regarding dosing of ICSs and growth suppression. One
study using nebulized budesonide solution did not demonstrate
growth suppression.24 However, another study using a high-
dose, inhaled steroid delivered by a metered-dose inhaler did.25

Additional studies supporting the safety of this practice and
recommended regimens using metered-dose inhalers may help
to increase physicians’ plans to adopt these recommendations.
Similarly, with SMART, providing residents with a chart showing
specific recommended doses of medications and instructions on
how often they can administer rescue doses, such as specified
in a review by Reddel et al.,14 may help with adoption of the
guideline recommendations. In addition, decision support
with dosing instructions would make it easier for residents in
terms of implementation. Using smart phrases—built-in links
to text within electronic medical records that import prewritten
medication plans—can help clinicians prescribe and communicate
medications plans with families. We subsequently created these
for SMART and START.

The analysis revealed that prior to the conference, exposure
to the 2020 Updates was very limited, with most participants
reporting only word-of-mouth exposure. A challenge with
practicing physicians or residents reading the updates is
that even though they are focused, they are 322 pages long.
Interpretating the updates is also predicated on knowledge of
the past guidelines’ recommendations for asthma classification.
The charts also contain many abbreviations and terms, such

as SABA (short-acting beta-agonist), LABA (long-acting beta-
2 agonist), ICSs, and SMART, which may be challenging for
a reader unfamiliar with the literature to digest. We chose to
send synopses of the 2020 Updates and of the existing asthma
guidelines to the residents 1 week prior to the conference. This
time frame was chosen in keeping with our ongoing curriculum
in which new topics were presented each week. We did not
measure how much time, if any, residents spent reviewing
the materials sent to them before the session. There is an
increasing body of literature regarding the educational benefits
of using flipped classroom approaches, in which learners review
materials prior to the learning session, to help promote active
learning and higher-order thinking.26 Given the benefits of
flipped classroom educational programs in helping learners
assimilate and apply complex materials, more time and effort
may be needed to ensure participants review materials prior
to the case-based learning session.27,28 The complexity of
the 2020 Updates and the effort required to synthesize and
apply the information suggest a tremendous need for case-
based learning sessions, such as this one, to increase learners’
familiarity with, understanding of, and adoption of complex new
treatment recommendations. This educational session’s design
and evaluation could be useful for other educators aiming to help
learners move towards adopting new complex clinical guidelines
or treatment plans.

Satisfaction with the educational session was very high. Learners
reported that the material was very relevant and that they
enjoyed the interactive case-based learning session. Reflections
raised important areas to pursue, such as a more thorough
discussion of insurance coverage, additional cases, and how to
apply the information in the inpatient setting.

This educational session and its evaluation had important
limitations. Ideally, residents would have reviewed the material
prior to the session to be best prepared to participate and
learn at a higher level. We did not query the residents about
whether they reviewed the material sent before the session.
We also did not observe all sessions to know how closely their
delivery followed the script. The teaching session was limited
to 30 minutes so as to be easily incorporated into our existing
continuity clinic. More time and additional cases might help
residents gain practice in applying the concepts. We did not
conduct a formal local needs assessment. This might have
strengthened the design of the educational session. We did not
include a knowledge assessment to measure gaps in knowledge
or changes in knowledge scores. We did not have faculty
complete the pre/post surveys. This may have increased our
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awareness of faculties’ educational needs and led to additional
suggestions to improve the session. Finally, we did not resurvey
participants several months later to assess retention of the
material.

While this educational session constitutes the important first
step of introducing the new recommendations and increasing
residents’ plans to adopt them, there may be barriers that require
additional work. The current infrastructure has not yet changed
to help with adoption of these recommendations. For example,
printed materials for patients need to be developed to share the
concept of starting therapy for young children with wheezing
during colds. Likewise, asthma action plans that incorporate
recommendations for SMART need to be readily available. In
the US, use of ICS-formoterol as a rescue pump for SMART has
not yet received approval from the Federal Drug Administration;
however, this is already standard practice in Europe and was
previously adopted in the GINA guidelines. In addition, not all
insurances cover the recommended ICS-formoterol combination
for SMART or give an extra metered-dose inhaler for use above
the prescribed maintenance medication. Reddel et al.14 offered
valuable practical information to help with implementation, and
some of these recommendations and patient materials, such
as a SMART asthma actions plan, could be included in a future
iteration of this educational session.

The 2020 Asthma Updates were released in December 2020 at
a time when the COVID pandemic was the health care system’s
main focus. Due to the severe COVID surge in the Bronx early
in the pandemic, our pediatric residents assisted with adult
COVID inpatient care and did not participate in outpatient care
or conferences. These educational sessions took place almost a
year later, in November 2021. The groups met in person, masked.
In addition to competing priorities during the pandemic, there
was an unusually low rate of reported asthma symptoms during
this period.29 Reductions in asthma exacerbations corresponded
with an overall decrease in respiratory viral infections.30 The
finding that viral respiratory infections appear to be a key
driver of asthma exacerbations30 gives further impetus for us
to train physicians to prepare patients to administer symptom-
based titration of medications during viral exacerbations, as
recommended in the 2020 Updates.

This educational session was implemented in a residency
program at an institution based in a low-income, urban
environment with a high prevalence of asthma and asthma
morbidity; however, the cases were written without any specific
geographic or sociodemographic references. This case-based
learning session could therefore be implemented in any region of

the US. The session could be introduced in pediatric and family
practice residency programs to teach trainees about outpatient
asthma management. The facilitator guide presumes no previous
knowledge regarding the asthma guidelines or updates, and
our residents were able to facilitate effective educational
sessions and stay within the allotted 30-minute time interval. The
materials are all digital, and therefore, the educational session
could be easily replicated in residency programs throughout
the US. While our participants were residents in training, more
experienced physicians could also benefit from this case-based
educational session, which has helped learners efficiently digest
a complex topic and increased their plans to apply these new
recommendations to improve asthma care.

Appendices

A. Get SMART Selected 2020 Asthma Updates.pptx

B. Get SMART Facilitator Orientation Guide.docx

C. Get SMART Session Evaluation.docx
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