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abstract
BACKGROUND AND OBJECTIVE: Health care provider adherence to
asthma guidelines is poor. The objective of this study was to assess
the effect of interventions to improve health care providers’ adher-
ence to asthma guidelines on health care process and clinical out-
comes.

METHODS: Data sources included Medline, Embase, Cochrane CENTRAL
Register of Controlled Trials, Cumulative Index to Nursing and Allied
Health Literature, Educational Resources Information Center, PsycINFO,
and Research and Development Resource Base in Continuing Medical
Education up to July 2012. Paired investigators independently assessed
study eligibility. Investigators abstracted data sequentially and inde-
pendently graded the evidence.

RESULTS: Sixty-eight eligible studies were classified by intervention:
decision support, organizational change, feedback and audit, clinical
pharmacy support, education only, quality improvement/pay-for-
performance, multicomponent, and information only. Half were ran-
domized trials (n = 35). There was moderate evidence for increased
prescriptions of controller medications for decision support, feedback
and audit, and clinical pharmacy support and low-grade evidence for
organizational change and multicomponent interventions. Moderate
evidence supports the use of decision support and clinical pharmacy
interventions to increase provision of patient self-education/asthma
action plans. Moderate evidence supports use of decision support tools
to reduce emergency department visits, and low-grade evidence suggests
there is no benefit for this outcome with organizational change, education
only, and quality improvement/pay-for-performance.

CONCLUSIONS: Decision support tools, feedback and audit, and clinical
pharmacy support were most likely to improve provider adherence to
asthma guidelines, as measured through health care process out-
comes. There is a need to evaluate health care provider-targeted
interventions with standardized outcomes. Pediatrics 2013;132:517–
534
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In the United States, an estimated 24.6
million people (8.2%) currently have
asthma,1 resulting in .14 million
missed school days every year, and
∼679 000 childhood emergency de-
partment (ED) visits.2 Asthma is the
third leading cause of pediatric hospi-
talizations.2

A number of guidelines have been
published (eg, the National Asthma
Education and Prevention Program Ex-
pert Panel Report 3: Guidelines for the
Diagnosis and Management of Asthma,
also known as EPR-33), and following
guideline treatment recommendations
improves clinical outcomes.4–6 How-
ever, health care providers do not
routinely follow asthma guideline rec-
ommendations,7,8 resulting in substan-
dard care and poor health outcomes.9–14

One of the shortcomings of asthma
guidelines is the limited extent to which
health careproviders are providedwith
tools to followtherecommendedcare.15

There have been provider-targeted
interventions,16–21 but most interven-
tions have been patient-focused.22–25

There is no consensus on the most
effective provider-targeted interven-
tions to improve adherence to guide-
lines.

The objective of our systematic review
was to assess whether interventions
targeting health care providers im-
prove adherence to asthma care guide-
linesandsubsequently improveoutcomes.
We considered health care process out-
comes, such as patients receiving appro-
priate treatment, and clinical outcomes,
such as hospitalizations.

METHODS

We followed the Agency for Healthcare
Research and Quality Methods Guide
for Effectiveness and Comparative Ef-
fectiveness Reviews (available at www.
effectivehealth care.ahrq.gov/methods
guide.cfm). Our protocol and the full
report were subject to review.26,27

Data Sources and Searches

We searched Medline, Embase, the
CochraneCentral Registerof Controlled
Trials, Cumulative Index to Nursing and
Allied Health Literature, Educational
Resources Information Center, Psy-
cINFO, and Research and Development
Resource Base in Continuing Medical
Education through July 2012. No limits
were imposed based on language or
date of publication. We also completed
backward citation searching by using
Scopus for each eligible article.

Study Selection

Search results were screened inde-
pendently by 2 trained investigators.
Disagreements about eligibility were
resolved through discussion. We in-
cluded randomizedand nonrandomized
studies. We excluded studies that were
conducted in inpatientorEDsettingsonly.
Potentially eligible articles not in English
were identified but not included in the
data abstraction and synthesis. We se-
lected the most common outcomes used
inpractice, thosereliedonbycliniciansto
guide decision-making, and those en-
dorsedby theNational InstitutesofHealth
Workshop on Asthma Outcomes.28 These
critical outcomes are prescription of
asthma controller medicines, provision
of asthma action plan/self-management
education, ED visits/hospitalizations, and
missed days of school or work.29

Data Extraction and Quality
Assessment

One reviewer completed data abstrac-
tion and a second reviewer confirmed
accuracy. Reviewers completed risk of
bias assessment independently. We
resolved disagreements through dis-
cussion and, as needed, through con-
sensus among the investigators.

Risk of Bias Assessment

We used the Cochrane Collaboration’s
tool for assessing risk of bias.30 For
pre-post studies, we added relevant

criteria from the Cochrane Effective
Practice and Organization of Care check-
list.31 Specifically, the questions ask if the
intervention was likely to affect data
collection and if the intervention was
independent of other changes.

Data Synthesis and Analysis

Heterogeneity in the studies, including
the measures of outcomes, population
included, and specifics of the inter-
ventions, precluded quantitative syn-
thesis. Qualitative synthesis was based
on these categories of interventions:

1. decision support interventions are
health information technology–-
and/or paper-based interventions
designed to support/facilitate health
care provider decision-making;

2. organizational change interven-
tions are designed to change the
way in which an organization pro-
vides care (eg, having an asthma
“champion”);

3. feedback and audit interventions
provide performance data to health
care providers about their quality of
care;

4. clinical pharmacy support inter-
ventions target pharmacists’ deliv-
ery of care;

5. education only interventions are
focused on educating health care
providers about the content of
guidelines;

6. quality improvement/pay-for-
performance interventions are focused
on quality improvement initiatives
or pay-for-performance;

7. multicomponent interventions use
more than 1 type of intervention,
with no intervention clearly the
predominant intervention;

8. information-only interventions pro-
vide only information to health care
providers about guideline recom-
mendations (eg, provide a pocket
guide to guidelines).
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For studies that used.1 intervention,we
determined the predominant interven-
tion. Studies in which this intervention
was unclear were discussed among
team members to reach consensus.
Some studies used multicomponent
interventions with no predominant in-
tervention.

We chosemagnitudes of effect felt to be
clinically meaningful. Magnitude of ef-
fect was considered as small (,10%
change or difference), moderate (10%–
30% change or difference), and large
(.30% change or difference).

We graded the strength of evidence
(SOE) for each outcome by using the
Methods Guide for Conducting Com-
parative Effectiveness Reviews.32 We

considered 4 domains: risk of bias, di-
rectness, consistency, and precision.
Our judgments were first based on the
ability to make a conclusion (if not able
to make a conclusion, then “insuffi-
cient” was assigned) and then on the
confidence in the conclusion (classified
as low,moderate, or highwith increasing
certainty). Investigators graded the evi-
dence, and this was reviewed by the lead
author. Any disagreements were dis-
cussed with the full team.

For pediatric health care providers, it is
pertinent toknowifasthma interventions
have included children because these
patients often have different natural
history, developmental considerations,
environmental exposures, advocacy

concerns as minors, and phenotypes
thanadults. In termsofproviderbehavior,
there is no distinction in guidelines re-
garding asthma diagnosis and manage-
ment. Thus, for this summary, we
considered studies of all providers but
have noted those described as being
conducted in a pediatric population.

RESULTS

Results of Literature Searches

We identified 4217 unique citations of
which 68 studies were eligible (Fig 1).
We present the evidence addressing
health care process outcomes (Table 1)
and clinical outcomes (Table 2). Sup-
plemental Tables provide summaries

FIGURE 1
Summary of search (number of articles). ERIC, Educational Resources Information Center; RDRB/CME, ResearchandDevelopment Resource Base in Continuing
Medical Education. * Total exceeds the number in the exclusion box because reviewers did not need to agree on reason for exclusion. ** Three distinct pairs of
articles described a single intervention or cohort. For the purposes of this review, each pair was counted as a single study, yielding 68 studies reported in 73
articles.
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of the evidence by outcome. Twenty-five
of the 68 studies were conducted in
pediatric-only populations. The tables
indicate if the patient population in-
cluded children only, adults only,
a mixture of children and adults, or if
the patient population is unknown.

Outcome: Prescription of
Controller Medicines

Clinical Pharmacy Support

We identified 3 studies.33–35 In a ran-
domized controlled trial (RCT), phar-
macists trained in risk assessment,
medication adherence, and spirometry
reported increased dispensation of
asthma controller medicines (odds
ratio [OR]: 3.80; 95% confidence in-
terval [CI]: 1.40–10.32; P = .01).33 In 2
non-RCTs,34,35 clinical pharmacy sup-
port increased controller medication
prescribing by 20%35 and 6%34 (P, .05
for both studies). In the controlled pre-
post study, the intervention was a spe-
cialized asthma service provided by
community pharmacies: patient appoint-
ments, assessment and intervention of
patient medication needs, and goal-
setting with the patient.35 In the latter
study, pharmacists were encouraged to
meet with local practitioners to discuss
pediatric asthma care guidelines.34

SOE: moderate.

Decision Support

Fifteen studies were identified that in-
cluded the provision of asthma guide-
lines in a more accessible format (eg,
“pocket” versions),36–38 use of a specific
algorithm, pathway, or flow sheet,37–40

a structured template for taking a his-
tory,41,42 a reminder system to raise
awareness about the patient’s asthma
status,5,43,44 and computer systems.36,43–48

Ten of the studies reported significant-
ly increased prescribing of asthma
controller medicines,5,36,39–43,47–49 from
2% to 34%, and 5 reported no statisti-
cally significant effect.37,38,44–46

SOE: moderate.

Education Only

The 10 education-only interventions we
identified18,50–58 included small-group
asthma education programs,51 struc-
tured training,58 seminars,52 and grand
rounds.58 Certain interventions also
emphasized more general skills, such
as training in communication.50,52 The
studies reported increased prescribing
of 3.5% to 50.3%, although statistically
significant increases were reported only
in 3 of the studies.

SOE: low.

Feedback and Audit

We identified 11 studies; most assessed
a multifaceted intervention combined
with provider education,59–65 prioritized
review criteria for audit,66 benchmark-
ing (comparison with peers or other
practices),66,67 or pharmacy monitoring
of fill data and feedback.68,69

Increased prescribing of asthma con-
trollermedicineswasreported forRCTs
using (1) targeted key guideline mes-
sages (eg, “use inhaled corticosteroids
[ICS] promptly”; 5%–12% increase, P =
.05),59 (2) prioritized guideline review
criteria on a card,66 (3) prompts for
annual review of asthma manage-
ment,60 or (4) individualized feedback
on prescribing and decision strate-
gies.61 The 2 RCTs reporting no effect
on prescribing of asthma controller
medications involved mailed feedback
of prescribing data69 and a trial of
performance feedback (a “benchmark”
group, whose prescribing behavior
was compared with a performance
benchmark or with other prescribers,
versus a traditional or individual
feedback group, which did not receive
comparison with other prescribers).67

The observed effects between 3 groups
(guidelines alone, prioritized guideline
review criteria, and review criteria plus
feedback on actual prescribing behav-
ior) was a 15.9% increase in controller
prescribing in the review criteria plus
feedback group, compared with an 11%

increase in the review criteria only and
no change (0%) in the guideline only
group.66 A positive but nonsignificant
2.7% difference (95% CI: –14.4 to 19.7)
was noted in the proportion of patients
in practices with asthma “prophylaxis”
compared with practices provided with
diabetes guidelines.60

Three of 5 pre-post studies reported
increased prescribing of controller
medications (52%–104%): change in
prescribing over time (52%), a 104.4%
in patients with intermittent asthma
but a decrease by 10.8% in patients
with persistent asthma.

SOE: moderate.

Information Only

Two RCTs were assessed information
only.70,71 One study, which randomized
patients to have asthma management
information and treatment guidelines
inserted into their medical records for
provider use, reported no benefit.71 The
second study randomly selected pro-
viders to participate in developing local
asthma guidelines mailed to providers
in both intervention and comparison
groups.70 Intervention providerswrote 8
fewer prescriptions per 1000 patients
(P, .01).

SOE: insufficient.

Multicomponent

We identified 7 studies of multicompo-
nent interventions.72–78 All interventions
included information, education, and at
least 2 of the following: organizational
change, decision support, and feed-
back and audit. Two of the 3 pre-post
studies reported 25% to 49% increases
in prescribing rates.76,77 Three of the 4
RCTs reported no statistically signifi-
cant effects.

SOE: low.

Organizational Change

The 2 studies of organizational change
focused on pediatric providers.79,80 An
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RCT assessed the use of an asthma
nurse educator,79 and the pre-post
study evaluated use of a community
health worker.80 The RCT reported no
significant increase in prescriptions
for ICS or asthma controller medi-
cations (4%–16%).79 In the pre-post
study, investigators observed a 12%
increase in ICS prescriptions (no
P value reported).80

SOE: low.

Quality Improvement and Pay-for-
Performance

No studies were identified.

SOE: insufficient.

Outcome: Self-Management
Education and Asthma Action Plans

Clinical Pharmacy Support

We identified 1 RCT in which patients of
pharmacists in the Pharmacy Asthma
Care Program had increased asthma
action plan possession (40.4%; 95% CI:
31.9–48.9; P, .001); however, there are
no data for the control group.33

SOE: moderate.

Decision Support

We identified 10 studies19,36,38,45,47,81–85

that includedcomputerizedsupport,36,45,47,82,84

a flow sheet/algorithm,19,85 and/or the
provision of guidelines.38 Two of the 3
studies focused on pediatricians.81,83

Seven studies reported statistically
significant increase in the provision of
patient education/asthma action plans
of 14% to 84% (all reported as statis-
tically significant).19,36,38,81,83–85 Three of
the 4 RCTs reported no significant dif-
ference.45,47,82

SOE: moderate.

Education Only

Of the 5 RCTs of education-only inter-
ventions,18,50,52,86,87 1 focused on pedia-
tricians and used small-group asthma
education programs, structured train-
ing, and interactive seminars. Two

studies increased use of asthma action
plans by 10% (P = .03)52 and 15% (P =
.046).50 The other 3 studies reported no
increase.18,86,87

SOE: low.

Feedback and Audit

Five studies evaluated feedback and
audit.60,63,64,66,67 Significant increases
in provision of self-management
education/asthma action plans (1%–
40%) were reported in 4 studies.60,63,64,67

For peak flow meter use, one study
reported a 3.6% decrease, while a
second study reported a minimal in-
crease of 0.7% (95% CI: –15.2 to 16.7)
after practices received asthma guide-
lines.60 A moderate increase was noted
for inhaler technique, 12.9% (95% CI:
1.9 to 23.9),51 and a small increase in
change of asthma action plan use
(7.6%) in a benchmarking feedback
group.67

SOE: low.

Information Only

No studies were identified.

SOE: insufficient.

Multicomponent

Of the 6 studies we reviewed,73,75–78,88

most included an educational compo-
nent but also included (1) training in
communication techniques with pro-
vision of a spirometer and training in
use of the spirometer76; (2) laminated
posters of guidelines and medications
with feedback on asthma action plan
use and monthly calls from an in-
tervention team to troubleshoot com-
munication problems88; (3) asthma kits
(peak flow meters, spacers, educa-
tional materials) and systems-level
changes (flow sheets and standing
medication orders)73; (4) systematic
use of a patient questionnaire and an
asthma management algorithm77; (5)
an asthma coordinator and feedback
on performance as part of continuous
quality improvement efforts; or (6) an

educational toolbox with seminars,
teleconferences, mini fellowships, opin-
ion leader visits, clinician-specific feed-
back, and pay for performance.75 The
pre-post studies reported increases
in the provision of action plans
(27%–46%).76–78,88 Both RCTs reported
nonsignificant increases in patient
education/asthma action plans (7% in
1 study; relative risk = 1.82 in the other
study).73,75

SOE: low.

Organizational Change

We identified 2 studies.89,90 A pre-post
study (instituting a registry to track
asthma patients and an asthma case
manager) reported a 10% increase in
patient education (P, .001) and a 14%
increase in asthma action plan dis-
pensations (P , .001).90 In the RCT (a
restructured clinical protocol for how
asthma patients are cared for during
ambulatory care encounters; “3+ visit
plan”), there was a 10% increase in the
provision of asthma education (P =
.01).89

SOE: low.

Quality Improvement and Pay-for-
Performance

Three studies, each including pediatric
health care providers, were identi-
fied.91–93 Two studies assessed par-
ticipation in a Breakthrough Series
Collaborative,91,93 and 1 study asses-
sed a combination of continuous quality
improvement and the addition of a
community health worker.92 One of
these studies showed a difference of
33% in the intervention arm.93 Two of
the 3 studies showed a 28% to 32% in-
crease in the proportion of patientswho
had received an asthma action plan.92,93

These 2 studies enrolled practices that
had already joined a quality improve-
ment initiative93 or were part of a dem-
onstration project.92

The RCT showed no significant effect,
witha3%lowerrate for the intervention
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versus control group.91 However, there
were decreases in participation and in
outcome reporting over time. In the
controlled pre-post study, documented
self-management education increased
by 21%.93

SOE: low.

Outcome: ED Visits/Hospitalizations

Clinical Pharmacy Support

In an RCT, pharmacists were provided
with patient specific clinical data,
training about asthma management,
patient educational materials, resource
guides, and pragmatic strategies.94 Pa-
tients of intervention pharmacists were
more likely to have a reduction in ED
visits/hospitalizations compared with
patients seen by pharmacists who re-
ceived peak flowmeter instruction only
(OR: 2.16; 95% CI: 1.76–2.63) but not
compared with patients of the usual
care control group (OR 1.08; 95% CI:
0.93–1.25).94

SOE: insufficient.

Decision Support

For the 10 studies addressing this out-
come,5,36–38,46,82,84,85,95,96 decision sup-
port interventions included computer
systems,36,46,82,84 checklists,95 supple-
mental feedback protocols,5 and struc-
tured pathways/algorithms.37,96 Several
studies included children.5,37,46,85,96

Nine studies reported a reduction in ED
visits or hospitalizations5,36–38,46,84,85,95,96

(5%–60%) among pre-post studies (all
statistically significant) and 1% to 7%
among the RCTs.5,37,95

SOE: moderate.

Education Only

We identified 7 studies17,18,52,53,56,58,87

involving interactive seminars, struc-
tured training, and medical grand
rounds. One study reported statisti-
cally significant reduction in ED visits
(only in a subgroup of low-income
participants; –1.23 visits per year,

P = .001) and in the overall annual
hospitalization rate.18

SOE: low.

Feedback and Audit

We identified 2 studies: (1) an RCT of
a traditional quality circle intervention
of provider feedback on individual
performance and the aggregate per-
formance of the provider group was
compared with a benchmark quality
circle intervention (feedback on pro-
viders’ individual performance was
explicitly compared with a performance
benchmark)67; and (2) a pre-post study
comparing individual providers’ prac-
tice patterns with their peers plus pro-
viding asthma education to office staff.64

Patients in the benchmark quality circle
had a 6.7-point decrease in ED visits,
although patients in the traditional qual-
ity circle intervention had a 12.2-point
decrease (P = .064).67

No significant change in ED visits (1%
decrease) or hospitalizations (2% de-
crease) was reported in the pre-post
study.64

SOE: insufficient.

Information Only

The 1 study identified randomized pa-
tients to have information about as-
thma guidelines inserted in their
medical records for provider use; each
provider thusmanagedpatients in both
intervention and control arms simul-
taneously.71 No differences in rates of
ED visits or hospitalizations were ob-
served between intervention and con-
trol arms of the study.

SOE: insufficient.

Multicomponent

One study included quality improve-
ment, decision support, organizational
change, and feedback-and-audit.78 This
study reported a 69% reduction in ED
visits and hospitalizations. However,
44% of the patient sample was lost to

follow-up, and significant heterogene-
ity in results was seen across partici-
pating sites.

SOE: insufficient.

Organizational Change

We identified 4 studies,79,80,89,90 which
included restructured asthma care
visits,89 supplemental trained person-
nel, and provider education.79,80,90

Three studies focused on pediatric
providers.79,80,89

Only 1 of 4 studies, a pre-post study,
reported a significant reduction in ED
visits: a 41% reduction in ED visits and
54% reduction in hospitalizations (P,
.001 for both).90 The other pre-post
study reported a 4% reduction in hos-
pitalizations (no P value reported).80

The 2 RCTs reported 1% (P. .05)79 and
7% (P = .06)89 reductions.

SOE: low.

Quality Improvement and Pay-for-
Performance

One RCT91 and 1 controlled pre-post
study93 evaluated a Breakthrough Se-
ries Collaborative quality improvement
strategy among pediatric providers
in community health centers. Neither
study showed a significant reduction in
either outcome. However, in the RCT,
when analyses were limited to the 9
practices that attended all 3 learning
sessions, significant reductions in ED
visits were reported.91

SOE: low.

Outcome: Missed Days of Work/
School

Clinical Pharmacy Support

No studies identified.

SOE: insufficient.

Decision Support

An RCTreported no reduction inmissed
school (0.05 days; P = .4) after mailing
patient-specific asthma morbidity infor-
mation to their health care provider.5
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A pre-post study reported a 49% re-
duction (P , .001) in school absentee-
ism and a 51% reduction in the odds of
missed work (OR: 0.49; 95% CI: 0.34–
0.71) after using an asthma care map,
a treatment flowchart, program stand-
ards, management flowchart, and ac-
tion plan.85 Both studieswere conducted
in a pediatric population.

SOE: insufficient.

Education Only

Five studies evaluated the effect of
provider education onmissed school or
missed work.18,50,53,56,86 Three RCTs
used structured training, seminars,
and workshops for health care pro-
viders to examine the effects onmissed
school. They reported small but sta-
tistically nonsignificant reductions in
missed school (0.6–4 days). To evaluate
the impact on missed work, 2 RCTs50,86

and 1 pre-post study56 provided work-
shops and training in how to perform
spirometry, and 1 study compared
asthma program development with
a nurse educator program to continu-
ing education. All studies reported
small, statistically nonsignificant reduc-
tions in missed school or work.

SOE: insufficient.

Feedback and Audit

We identified 1 pre-post study that
provided asthma education to office
staff and observed an 11% reduction in
school days missed and a 0% reduction
in parent workdays missed.64

SOE: insufficient.

Information Only

No studies were reviewed.

SOE: insufficient.

Multicomponent

One study implemented decision sup-
port, organizational change, and feed-
back and audit. This study found
significant reductions inmissed days of
school (53%) andwork (72%). However,

44% of the patient sample was lost to
follow-up, and significant heterogeneity
in results was reported.78

SOE: insufficient.

Organizational Change

One RCTof organizational change based
on restructuring the clinical protocol
forpatient careduringambulatorycare
encounters (“3+ visit plan”)89 did not
reduce missed school days (OR: 0.8;
95% CI: 0.5–1.2; P = .3).

SOE: low.

Quality Improvement and Pay-for-
Performance

One controlled pre-post study reported
that patients of providers participating
in the Breakthrough Series Collabora-
tivequality improvementstrategyshowed
no significant reduction in the mean
number of school days or parental
workdays missed.93

SOE: insufficient.

DISCUSSION

Of the 68 studies we identified, a mi-
nority of studies focused on pediatric
health care providers or involved chil-
dren (14 studies assessing clinical
outcomes; 24 studies assessing health
care process outcomes). We acknowl-
edge that there are a number of ways in
which providing care for children is
different fromproviding care foradults:
(1) physiology; (2) disease presen-
tation, natural history, and morbidity;
(3) the need to consider congenital,
genetic, and developmental issues; and
(4) support structure, including that
children are minors so parents are
a necessary element to any medical
decision-making process. However,
there are a few reasons that findings of
provider-targeted asthma interven-
tions should be applicable across the
health care provider spectrum: (1)
asthma guideline recommendations
generally do not distinguish different

types of providers; (2) a number of
provider behaviors in asthma care
are universal (eg, assessing asthma
control/severity; prescribing controller
medications for persistent asthma;
providing self-management education);
(3) the goals for patient outcomes are
the same (eg, reducing acute care visits
for exacerbations; limiting missed
school/work); and (4) the mainstay
treatment options are the same (eg,
inhaled steroids and short-acting
bronchodilators). Therefore, for pedi-
atricians, as with other providers, it is
reasonable that the decision to choose
and implement a given intervention to
improve their adherence to asthma
guidelines be based on (1) the data on
the effectiveness of the intervention, (2)
the feasibility of implementing the in-
tervention within their own practice
setting, and (3) the sustainability of the
intervention. There is always a need for
pediatric-focused studies, but we be-
lieve that the findings of our reviewmay
provide lessons for all providers.

Decision support, feedback/audit, and
education only were the most common
interventionsandwere tested foreachof
the outcomes we evaluated. Conversely,
organizational change, clinical phar-
macysupport, quality improvement/pay-
for-performance, information only, and
multicomponent strategies were less
consistently tested (see Table 3). Evi-
dence suggests that some of the inter-
ventions are not effective in achieving
specific outcomes: education to in-
crease prescribing of asthma controller
medications or to reduce ED visits/
hospitalizations; organizational change
to reduce ED visits/hospitalizations or to
reduce missed days of school/work; and
quality improvement to reduce ED visits/
hospitalizations. Notably, these findings
were limited by having only a few studies,
typically nonrandomized, on which to
draw conclusions. Most of the studies
used a pre-post design, whichmore often
reported abeneficial effect than theRCTs.
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There wasmuchmore evaluation of the
health care process than the clinical
outcomes; most common was the pre-
scribing of asthma controller medi-
cations, and least common was missed
days of work/school. Three interven-
tions were not assessed in terms of
missed days of work/school. There was
insufficient evidence to comment on the
effectiveness of many of the inter-
ventions, particularly formissedschool
or workdays.

Heterogeneity, such as variation in
personnel delivering and length of in-
tervention, made it challenging to draw
conclusions. Future studies should thus
include standardization of outcome
measures, more information about the
dose and frequency of the intervention,
improved description of the study
populations, and more use of RCTs to

isolate the effectiveness of each in-
tervention. The interventions may also
needtomorecomprehensivelymeet the
needs of health care providers to de-
liver asthma care (ie, help providers
complete multiple elements of pro-
viding asthma care, eg, prescribe con-
trollermedicationsandprovideasthma
action plans).

CONCLUSIONS

We found more information about the
effect of interventions on health care
process outcomes than for clinical
outcomes. There is low to moderate
evidence to support the use of decision
support, feedback and audit, and clin-
ical pharmacy support to improve the
adherence of health care providers to
asthma guidelines and to improve

clinical outcomes. There is a need to
further evaluate health care provider–
targeted interventions with a focus on
standardized measures of outcomes
and more rigorous study designs.
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TABLE 3 Summary of SOE for Interventions Designed to Modify Clinician Adherence to Asthma Guidelines

Intervention Outcome: Prescription of
Controller Medications

Outcome: Self-management
Education/Asthma Action Plans

Outcome: ED
Visits/Hospitalizations

Outcome: Missed Days of
Work/School

Clinical pharmacy
support

Benefit within 3 studies with
moderatemagnitude of effect;
SOE moderate

Benefit in 1 study with moderate
magnitude of effect; SOE
moderate

Unable to make a conclusion
based on 1 study with
imprecise results; SOE
insufficient

No studies; SOE insufficient

Decision support Benefit with large magnitude of
effect; SOE moderate

Studies consistently favor
intervention with large
magnitude of effect; SOE
moderate

Benefit with moderate
magnitude of effect (larger in
pre-post studies); SOE
moderate

Unable to conclude due to
inconsistent results; SOE
insufficient

Education only No benefit; SOE low Small to moderate increases in
a minority of studies; SOE low

No benefit; inconsistent results
(reductions and increases);
low SOE

No conclusion due to
inconsistent and imprecise
estimatesof effect in5studies;
SOE insufficient

Feedback and audit Benefit with moderate
magnitude of effect; SOE
moderate

Benefit with low magnitude of
effect; SOE low

Noconclusion couldbemadedue
to conflicting results in few
studies; SOE insufficient

No conclusion due to
inconsistent results in 1
included study; SOE
insufficient

Information only Unable to make conclusion; SOE
insufficient

No studies; SOE insufficient Unable to make conclusion; no
difference seen, but study
quality was low; SOE
insufficient

No studies; SOE insufficient

Multicomponent
interventions

Benefit with moderate
magnitude of effect; SOE low

Benefit, with moderate
magnitude of effect (larger in
observational studies); SOE
low

Unable to make conclusion;
although the 1 study reported
a large reduction, the study
quality was low; insufficient
SOE

No conclusion; 1 study reported
a large reduction, but study
quality was low; SOE
insufficient

Organizational change Benefit with small magnitude of
effect; SOE low

Two studies show benefit with
moderatemagnitude of effect;
SOE low

No benefit with range of
magnitudes of effect; SOE low

No benefit (for missed school
days); SOE low

Quality improvement
and pay-for-
performance

No studies; SOE insufficient Observational studies showed
benefit, but the RCT did not;
benefit with moderate
magnitude of effect; SOE low

No benefit; SOE low Unable to draw conclusions; 1
study (with high risk of bias)
reported a nonsignificant
reduction in schooldays
missed; SOE insufficient
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