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Purpose of review

To analyze and summarize research from 2011 to 2012 that examines the relationship of guideline
implementation and asthma outcomes.

Recent findings

Evidence of an unmet need for better asthma management was reported in two large survey studies from
the US and Europe. Interventional studies of guideline implementation were often limited by lack of uptake
of the intervention (i.e. educational program, computer-assisted assessment). Even studies in which there
was uptake to the intervention, asthma outcomes often did not improve. Certain interventions (specific
electronic asthma management tools, provider education workshops, community-wide interventional
programs, and parental educational programs) were associated with improved asthma outcomes.
Observational studies, likewise, revealed that evidence of guideline implementation did not necessarily
translate into improved asthma outcomes.

Summary

Asthma guideline implementation studies are frequently associated with a limited impact on asthma
outcomes. Understanding the gaps between guideline recommendations and translation to clinical practice
remains an important opportunity to improve asthma outcomes.
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INTRODUCTION

Asthma has emerged as one of the most common
chronic diseases in both adults and children.
Furthermore, the incidence of asthma and atopy
in general has continued to rise with time,
particularly in children. Asthma prevalence in the
US is estimated to be 8.4% (�25 million individuals
affected) [1] and is even higher in some other
countries. Numerous randomized controlled trials
(RCTs) of specific medication interventions have
been performed, allowing increasing confidence
in our guideline recommendations. Scientific study
focusing on the translation of guidelines into
practice, however, has lagged behind as suggested
by the ongoing morbidity and mortality associated
with asthma worldwide. Outcomes achieved in
RCTs are difficult to replicate in practice and
interventional studies testing strategies to improve
guideline implementation have produced mixed
results. In this review, we will summarize the
most recent articles (2011–2012) that study the
association between guideline implementation
and asthma outcomes.
illiams & Wilkins. Unau
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THE EVOLUTION OF ASTHMA GUIDELINES

In 1991, the first guidelines from the National
Asthma Education and Prevention Program (NAEPP)
were published. These guidelines were formulated in
response to growing concern regarding underdiag-
nosed, untreated or suboptimally treated asthmatic
patients in the context of population-based data,
suggesting rising asthma morbidity and mortality.
In 1993, the National Heart, Lung and Blood
Institute (NHLBI), in conjunction with the WHO,
published guidelines to address such issues and
unify the various approaches to asthma diagnosis
and management. Also in 1993, the Global Initi-
ative for Asthma (GINA) was formulated with an
thorized reproduction of this article is prohibited.
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KEY POINTS

� Recent European and US asthma surveys suggest an
unmet need for improved asthma management at the
population level.

� Studies of asthma guideline implementation frequently
fail to change process outcomes.

� Studies of asthma guideline implementation that
demonstrate changes in process outcomes frequently
fail to demonstrate changes in disease outcomes.

� Recent observational studies suggest that current asthma
quality indicators may not be associated with disease
outcomes.

Outcome measures
emphasis on the standardization of asthma care
based on available scientific information. GINA
guidelines were subsequently updated in 2002
and 2006. Export Panel Report (EPR)-2 guidelines
from the NAEPP were published in 1997, updated
in 2002, and were followed by the most recent
EPR-3 guidelines in 2007. The EPR-3 guidelines
recommend utilization of a multidimensional
system-based approach to asthma management.
EPR-3 recommendations also stress the importance
of evaluation of current asthma control and assess-
ment of future risk of asthma symptoms. In both
the EPR-3 and the 2006 GINA guideline revisions,
treatment direction based on current symptom
control is emphasized. This is in contrast to prior
treatment recommendations centered on treatment
of the innate severity of the disease.
ASTHMA OUTCOME MEASURES:
DEFINITIONS AND UPDATES

For the purposes of our review, two different types
of broad outcome categories can be considered:
process outcomes (e.g. increased adherence to
guideline recommended medication prescribing,
increased use of spirometry, use of the computer-
based reminder) and disease outcomes (e.g. quality
of life, control, exacerbation rates, mortality).
Studies that include both process and outcome
measurements are the most informative for this
review which is considering the association between
guideline implementation and disease outcomes.

There is increasing recognition of the necessity
for greater standardization of asthma outcome
definitions and assessments. Consistency between
asthma measures is essential for comparison
of results between studies and for the formation
of conclusions based on these results. In 2009,
the American Thoracic Society (ATS) published
opyright © Lippincott Williams & Wilkins. Unautho
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recommended definitions for asthma exacer-
bations and outcome measures with a focus on
assessment of current symptoms control and future
risk [2]. More recently, an expert panel was con-
vened to further address this question [3]. In this
article, recommended assessments for core
asthma outcomes in specific research designs are
outlined in relation to biomarkers, composite
scores, exacerbations, healthcare utilization and
costs, pulmonary physiology, and quality of life
symptoms. This may serve as a guide for future
researchers to streamline comparison of results
across studies. This important document also notes
that further research validating asthma outcome
measures are needed, and that caution is warranted
when analyzing studies using different types of
asthma outcomes.
RECENT POPULATION LEVEL OUTCOME
DATA SUGGESTING UNMET ASTHMA
MANAGEMENT NEEDS: IMPLICATIONS
FOR ASTHMA GUIDELINE
IMPLEMENTATION RESEARCH

In a 2009 US survey of 2500 individuals who
were above 12 years old, those with asthma were
twice as likely to rate their health as only fair, poor,
or very poor compared with control individuals
without asthma. Sixty-eight percent of individuals
with asthma experienced symptoms in the month
preceding the survey. Furthermore, in the year
preceding the survey, 69% of asthmatic patients
reported one or more severe exacerbations [4].
A second study [5] that compared results from
the 2009 US survey to a similar survey administered
in 1998 concluded that US asthma care and clinical
outcomes had changed little from 1998 to 2009.
A survey conducted in five European countries
in 2006, 2008, and 2010 similarly identified a
large group of poorly controlled asthmatic patients
[6]. The European survey furthermore identified no
significant improved trajectory of asthma control
over time, with 55% uncontrolled in 2006, 57%
uncontrolled in 2008, and 54% in 2010 (except
in Germany where the rate went from 72% in
2006 to 63% in 2010). Taken together, these
two large surveys in the US and Europe would
suggest a large unmet need for improved asthma
management. The results also raise the following
important questions: Are these survey results
suggesting poor asthma outcomes at the population
level due to poor implementation of asthma
guidelines? Can improved implementation of
asthma guidelines lead to improved asthma out-
comes? Which implementation strategies are most
effective?
rized reproduction of this article is prohibited.
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Guideline implementation and asthma outcomes Podjasek and Rank
RECENT DATA FROM INTERVENTIONAL
TRIALS OF GUIDELINE IMPLEMENTATION
Recent data from interventional trials of guideline
implementation are summarized in Table 1. An inter-
ventional study [7] implemented a registered nurse-
run, system-based asthma management program
modeled on GINA guidelines; 2035 adult patients
with physician-diagnosed asthma were included.
Asthma control was assessed before and after the
intervention. Results indicated 29.7 versus 16.5%
were found to be uncontrolled before and after the
guideline implementation, respectively. Whereas a
positive impact of this intervention was detected,
we have less confidence in the study design (before
and after, patients serve as own controls) than an
interventional study with a control group.

A study by Davis et al. [8
&

] assessed the effect of
a large-scale comprehensive community approach
to asthma diagnosis, management, and education.
In this study, 22 861 inner city Chicago pediatric
patients were included. Multiple educational
programs and community outreach programs to
address different aspects of asthma control and
management were undertaken over a 5-year period.
Prescription-inhaled corticosteroids (ICS) dispens-
ing was then compared from the interventional area
to all other areas in Chicago. ICS use was considered
inadequate if the patient had four short-acting
asthma medications dispensed without four or
more ICS medications dispensed. Results indicated
a significantly higher use of adequate ICS therapy in
a subgroup of pediatric patients aged 5–9 for 2 years
of the study [odds ratio (OR) 1.30, 95% confidence
interval (CI) 1.08–1.55] but no significant difference
for patients aged 10–17 years old.

A retrospective study by Shapiro et al. [9] in
inner city New York compared traditional paper
asthma management to an electronic asthma
assessment tool (Asthma Toolbox) modeled from
NAEPP guidelines. The participants included pro-
viders (consisting of general practitioners and
registered nurses) caring for 1246 patients. Providers
using Asthma Toolbox demonstrated increased
documentation of asthma control/severity, emer-
gency department (ED) visits, hospitalizations,
and percentage of persistent asthmatic patients on
controller medication. Disease outcome measure-
ments were not linked to these improvements in
process outcomes in this cross-sectional study.

Guidelines emphasize the importance of
collaboration between asthma patients and their
providers. They also recommend that patients
adopt an active role in the prevention and manage-
ment of their disease process. Several studies
[10,11

&&

,12
&&

] have evaluated the impact of patient
and parental education on asthma.
Copyright © Lippincott Williams & Wilkins. Unau
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Nelson et al. [10] selected 247 patients from an
urban minority population and randomly assigned
them to either 18 months of counseling (mostly
phone outreach) or usual care. The intervention
group underwent teaching in such areas as asthma
home care management, the importance of regular
follow-up visits, and the importance of collabor-
ation between the provider and patient. In this
study, the number of outpatient care visits increased
in the intervention group compared with the con-
trol group (80.8 versus 66.9% having at least one
outpatient monitoring visit), but asthma ED and
hospitalization rates were similar between groups.

Self-monitoring is an important component
of patient-centered asthma care. A multicenter
RCT study by Ryan et al. [11

&&

] looked at the effects
of mobile phone versus paper self-monitoring on
asthma outcomes. In this study, 288 adolescents
and adults were randomly assigned to asthma
monitoring via either mobile phones or paper.
The electronic monitoring system tracked medi-
cation use and peak flow readings and, based on
the results, provided feedback for the next step
in asthma care. Patients then underwent ACQ and
KASE-AQ (knowledge, attitude, and self-efficacy
asthma questionnaire) questionnaires. There were
no differences in either asthma control or quality
of life between the two groups. Furthermore,
there were no differences in exacerbations or acute
care visits.

A study by Wilson et al. [12
&&

] enrolled 519
asthmatic children with a history of tobacco smoke
exposure. The effect of counseling and biofeedback
using a urinary metabolite of nicotine (cotinine)
was correlated with future exposures. Although
the overall level of smoke exposure was not different
between the intervention and control groups, a
subset of patients at increased risk of an acute
exacerbation had a significant reduction in smoke
exposures (P¼0.017), but did not have differences
for medication use, hospitalizations, and ED visits.

A randomized control trial of 122 providers
and 217 patients in Australia evaluated the effect
of the Practitioner Asthma Communication and
Education (PACE) guidelines on asthma outcomes
[13

&

]. PACE guidelines favor enhanced communi-
cation and education between the practitioner,
family, and patient. Process outcomes such as
a physician-provided written asthma action plan
(WAAP), appropriate medication prescriptions, and
provider educational skills were significantly
increased in the intervention group. Furthermore,
patients with mild intermittent symptoms were less
likely to be prescribed an inhaled corticosteroid.
In this study, outcomes such as exacerbations,
control, or quality of life were not assessed.
thorized reproduction of this article is prohibited.
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Guidelines recommend the use of spirometry
in conjunction with the history and physical
exam for the diagnosis of asthma. Assessment of
asthma control may also be made by spirometry,
in concordance with the stepwise asthma approach.
A randomized control trial of 397 adults with
asthma from 40 different centers in Australia sought
to evaluate the impact of spirometry in the primary
care setting [14]. The providers were divided into
three groups – those that received 6 h of spirometry
training, 2 h of spirometry training, or no training.
Spirometry was performed upon enrollment in
the study, and at 6 and 12 months. There was no
significant difference between any of the interven-
tion groups for quality of life, number of days off
work due to asthma, and the number of exacer-
bations. Importantly, the process outcome (obtain-
ing spirometry) in this study had poor uptake in the
intervention groups. This is an example of a study in
which guideline implementation failed to change
the process; thus, disease outcomes would not be
expected to change.
RECENT DATA FROM OBSERVATIONAL
STUDIES OF GUIDELINE IMPLEMENTATION

Recent data from observational studies of guideline
implementation are summarized in Table 2. In 2007,
three Children’s Asthma Care (CAC) quality core
Copyright © Lippincott Williams & Wilkins. Unau

Table 2. Summary of observational studies assessing guid

Li et al. (2012) Morse et al. (2011)

Design Retrospective cohort study Cross-sectional

Objective Evaluate the effect of
evidence-based
standardized protocols
affecting specific asthma
outcomes

Determine if an associa
exists between asthm
quality measures and
outcomes

Target ERs Hospitals

N 31138 37267

Practice setting Mixed Hospital

Geographic setting Ontario, Canada Multiple locations in the

Process outcomes
measured

Evidence-based standardized
protocols

Children’s Asthma Care
(CAC) adherence tre

Disease outcomes
measured

Hospital admission ED visits

ER return visit within 7 days Hospital re-admissions

Hospital follow-up with
7 days

Results No significant difference
for any outcome

Improved compliance f
home asthma care p
with no differences i
visits or readmission

1528-4050 � 2013 Wolters Kluwer Health | Lippincott Williams & Wilk
measures were introduced by the Joint Commission.
The first two measures include the use of asthma
reliever medications and corticosteroids in pediatric
patients hospitalized for an asthma exacerbation.
The third measure evaluates whether patients
are discharged with a home management plan of
care (HMPC). A cross-sectional study of 37 267
patients by Morse et al. [15

&&

] looked at CAC measure
compliance trends and how compliance to these
measures affected emergency room visits and
hospital readmission rates in children. Overall,
the compliance rate for the first two core measures
(reliever medication and systemic corticosteroid
use) was high. For the third measure, discharge
with an HMPC reported compliance rates were
40.6% for the first quarter and 72.9% for the last
three quarters of the study. No significant difference
was found between HMPC compliance and 7, 30,
and 90 hospital day ED visits or readmission
rates. Thus, even when a higher proportion of
children were discharged with a HMPC, this did
not translate into a decrease in asthma exacer-
bations requiring treatment in an emergency room
or hospital.

A prospective cohort analysis of 1426 pediatric
asthma patients evaluated the application of seven
quality measures modeled from EPR-3 guidelines
in patients presenting to the emergency room with
an asthma exacerbation [16]. The quality measures
thorized reproduction of this article is prohibited.

eline implementation

Rank et al. (2012) Sills et al. (2012)

Cross-sectional Prospective cohorts

tion
a

Report the change in asthma
controller use between two
time intervals using the
controller-to-total asthma
medication ratio

Investigate the possible
association between
guideline and outcome
measures in acute asthma

Analyze the association to
asthma exacerbation rates
in the same time period

Patients, providers ERs

1847 1426

Mixed Academic

US US Northeast US

nds
Asthma controller-to-total

medication ratio > 0.5
7 guideline-based asthma

quality measures

Asthma exacerbation rates ‘Successful’ discharge

Symptom resolution

or a
lan
n ED
s

The Asthma controller-to-total
medication ratio > 0.5
improved but there
were no differences in
exacerbation rates

No significant difference
for any outcome
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Outcome measures
included treatment with a short-acting beta
agonist, systemic corticosteroids, an inhaled anti-
cholinergic, receipt of a prescription for oral cortico-
steroids at discharge, and the avoidance of methyl-
xanthines. Other measures tested were receipt of
a beta agonist and oral corticosteroid within 1 h
of arrival. There was no association between
quality measures, symptom relapse, or hospital
admission.

A cross-sectional population level study involv-
ing 1847 patients by Rank et al. [17] evaluated rates
of asthma controller medication use over time.
Using the outcome measure of controller-to-
total asthma medication ratio, asthma exacerbation
rates from 1997 to 1998 were compared to rates from
2004 to 2005. The controller-to-total asthma medi-
cation ratio is the number of prescriptions given
to control asthma symptoms, divided by the total
number of prescriptions given for asthma treat-
ment. The controller-to-total asthma medication
ratio is a surrogate measure of adherence to asthma
medication guideline recommendations and is asso-
ciated with asthma outcomes. Results of this
comparison demonstrated that an increase in the
controller-to-total asthma medication ratio did not
translate into a decrease in exacerbation rates over
this same time period.

A retrospective population-based cohort study
by Li et al. [18

&

] evaluated the effectiveness of
evidence-based standardized protocols on asthma
outcomes. This study included 31 138 pediatric
patients treated at 146 EDs in Ontario, Canada.
Of the 146 EDs, 43 (29.5%) had standardized
protocols in place. In comparing the patients treated
at EDs with and without standardized protocols,
there was no significant difference between hospital
admissions, ED return visits or outpatient visits
within the first 7 days of initial treatment. Of note,
standardized protocols were counted if the ED had a
protocol in place, but did not measure if the specific
protocol was followed. Therefore, the negative find-
ings could be attributed to physicians not utilizing
or following the protocol or patient nonadherence.
This study points out the need for additional future
studies assessing the link between process and dis-
ease outcomes.
CONCLUSION

Expert guidelines are likely influencing asthma out-
comes positively, though direct evidence of this
influence is often lacking. In our review of recent
articles pertaining to the impact of guidelines on
asthma outcomes, we found mixed results (some
positive and some negative). Studies focused on the
translation of asthma guidelines and their impact
opyright © Lippincott Williams & Wilkins. Unautho
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on asthma outcomes will continue to be important
for optimizing asthma management.
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