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Preface

The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based
Practice Centers (EPCs), sponsors the development of systematic reviews to assist public- and
private-sector organizations in their efforts to improve the quality of health care in the United
States. These reviews provide comprehensive, science-based information on common, costly
medical conditions, and new health care technologies and strategies.

Systematic reviews are the building blocks underlying evidence-based practice; they focus
attention on the strength and limits of evidence from research studies about the effectiveness and
safety of a clinical intervention. In the context of developing recommendations for practice,
systematic reviews can help clarify whether assertions about the value of the intervention are
based on strong evidence from clinical studies. For more information about AHRQ EPC
systematic reviews, see www.effectivehealthcare.ahrq.gov/reference/purpose.cfm.

AHRQ expects that these systematic reviews will be helpful to health plans, providers,
purchasers, government programs, and the health care system as a whole. Transparency and
stakeholder input are essential to the Effective Health Care Program. Please visit the Web site
(www.effectivehealthcare.ahrg.gov) to see draft research questions and reports or to join an
email list to learn about new program products and opportunities for input.

We welcome comments on this systematic review. They may be sent by mail to the Task
Order Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road,
Rockville, MD 20850, or by email to epc@ahrg.hhs.gov.

Carolyn M. Clancy, M.D. Jean Slutsky, P.A., M.S.P.H.

Director Director, Center for Outcomes and Evidence
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality
Stephanie Chang, M.D., M.P.H. Christine Chang, M.D., M.P.H.

Director, Task Order Officer

Evidence-based Practice Program Center for Outcomes and Evidence

Center for Outcomes and Evidence Agency for Healthcare Research and Quality

Agency for Healthcare Research and Quality
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Interventions To Modify Health Care Provider
Adherence to Asthma Guidelines

Structured Abstract

Objective. To synthesize the published literature on the effect of interventions designed to
improve health care providers’ adherence to asthma guidelines on: (1) health care process
outcomes (Key Question 1); (2) clinical outcomes (Key Question 2); (3) health care processes
that subsequently impact clinical outcomes (Key Question 3).

Data sources. Reports of studies from MEDLINE®, Embase®, Cochrane Central Register of
Controlled Trials (CENTRAL), Cumulative Index to Nursing and Allied Health Literature
(CINAHL®), Educational Resources Information Center (ERIC™), PsycINFO®, and Research
and Development Resource Base in Continuing Medical Education (RDRB/CME), up to July
2012.

Review methods. Paired investigators independently reviewed each title, abstract, and full-text
article to assess eligibility. Only comparative studies were eligible. Investigators abstracted data
sequentially and independently graded the evidence.

Results. A total of 73 studies were eligible for review. A slight majority of studies were
conducted in the U.S. (n=38). We classified studies as assessing eight types of interventions:
decision support, organizational change, feedback and audit, clinical pharmacy support,
education only, quality improvement (QI)/pay-for-performance, multicomponent, and
information only. Half of the studies were randomized trials (n=34), 29 were pre-post, and the
remaining 10 were a variety of nonrandomized study designs. The studies took place exclusively
in primary care settings. The most frequently cited health care process outcome was prescription
of asthma controller medication (n=41), followed by provision of an asthma action plan (n=18),
prescription of a peak flow meter (n=17), and self-management education (n=12). Common
clinical outcomes included emergency department (ED) visits (n=30) and hospitalizations
(n=27), followed by use of short-acting 32 agonists (n=9), missed school days (n=8), lung
function tests (n=6), symptom days (n=6), quality of life (n=5), and urgent doctor visits (n=5).
We identified 4 critical outcomes for which 68 studies provided information. There was
moderate evidence for increased prescriptions of asthma controller medications using decision
support, feedback and audit, and clinical pharmacy support interventions and low grade evidence
for organizational change, multicomponent interventions. Moderate evidence supports the use of
decision support and clinical pharmacy interventions to increase provision of patient self-
education/asthma action plans; for the same outcome, low grade evidence supports the use of
organizational change, feedback and audit, education only, quality improvement, and
multicomponent interventions. Moderate grade evidence supports use of decision support tools to
reduce ED visits/hospitalizations while low grade evidence suggests there is no benefit
associated with organizational change, education only, and QI/pay-for-performance.
Organizational change interventions provided no benefit for lost days of work/school. The
evidence for the remainder of interventions was insufficient or low in strength.



Conclusions. There is low to moderate evidence to support the use of decision support tools,
feedback and audit, and clinical pharmacy support to improve the adherence of health care
providers to asthma guidelines, as measured through health care process outcomes, 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.

Vi
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Executive Summary

Background

Asthma is a respiratory disease characterized by variable and recurring symptoms, airflow
obstruction, bronchial hyper-responsiveness, and inflammation of the airways. In the U.S., an
estimated 24.6 million people (8.2 percent) currently have asthma.® Students with asthma miss
more than 14 million school days every year due to illness. In 2005, there were approximately
679,000 emergency room visits in the U.S. due to asthma in children under 15 years of age.?
Currently, asthma is the third leading cause of hospitalization among children in this age group.?
Furthermore, certain U.S. population subgroups have higher prevalence rates of asthma in
comparison with the national average: children (9.6 percent), poor children (13.5 percent), non-
Hispanic African American children (17.0 percent), women (9.7 percent), and poor adults (10.6
percent).!

A number of asthma guidelines have been published internationally (e.g., the National
Asthma Education and Prevention Program “Expert Panel Report 3: Guidelines for the Diagnosis
and Management of Asthma” is also known as EPR-3,% a guideline based on a systematic review
of published evidence and expert opinion). Following asthma guideline treatment
recommendations improves clinical outcomes in a variety of pediatric populations, including
high-risk populations, such as inner-city, poor, and/or African American populations.*® The
available evidence suggests that most people with asthma can be symptom-free if they receive
appropriate medical care, use inhaled corticosteroids when prescribed, and modify their
environment to reduce or eliminate exposure to allergens and irritants.

Despite the evidence of improved outcomes associated with adherence to guidelines, their
long-term existence (>20 years) and widespread availability, health care providers do not
routinely follow asthma guideline recommendations.”® In one study, only 34.2 percent of
patients reported receiving a written asthma action plan, while only 68.1 percent had been taught
the appropriate response to symptoms of an asthma attack.® In the same study, only about one-
third of children or adults were using long-term asthma controller medicine such as inhaled
corticosteroids. Health care providers do not appropriately assess asthma control in most
children,®*? resulting in substandard care. Minority children are up to half as likely as Caucasian
children to receive inhaled steroids.*® The significance of these studies is that suboptimal
outcomes persist, such as twofold higher rates of emergency room visits for African American
children compared with their Caucasian counterparts.*

With the lack of adherence to guideline recommendations, attention has been focused on why
best practices are not followed (i.e., adhered to) by health care providers. In 1999, Cabana et al.
proposed a theoretical framework to understand why physicians do not adhere to guidelines,
citing lack of awareness, disagreement with the guidelines recommendations, doubts about the
effectiveness of the guidelines recommendations, lack of confidence in being able to carry out
the best practice, inability to overcome the inertia of previous practice behaviors, and external
barriers (e.g., time constraints during a visit, lack of user-friendly guidelines, patient
preferences). There is a growing understanding that one of the shortcomings of asthma
guidelines is the limited extent to which health care providers are provided with the tools and
resources necessary to follow the recommended care.*® There is a lack of interventions
developed specifically to address the barriers outlined by Cabana et al. Awareness of asthma
guidelines may have improved over time,"® but certain barriers outlined by Cabana et al. would
likely not be overcome as a result of increased exposure to asthma guidelines (e.g., the inability
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of health care providers to overcome practice inertia and external barriers).* Therefore, learning
what strategies are available to overcome these barriers and improve adherence to asthma
guidelines would be beneficial.

Most interventions targeting improvement of asthma care and outcomes have been patient-
focused,?®% but there have also been provider-targeted interventions to improve adherence to
guidelines (e.g., educational seminars, prompts, etc.).?**° However, there is no consensus on the
most effective provider-targeted interventions that improve adherence to guidelines.

Scope and Key Questions

The objective of our systematic review was to assess whether interventions targeting health
care providers improve adherence to asthma guideline recommendations for asthma care and if
these interventions subsequently improve clinical outcomes for patients. We also sought to
determine whether any observed changes in asthma care processes directly improve clinical
outcomes. Successful interventions were those in which statistically significant improvements in
a given outcome (e.g., prescriptions for controller medications) were observed. Ultimately results
of this report will inform health care providers and policymakers regarding successful
interventions or components of specific interventions that may be translated into clinical practice
with the goal to improve health care provider adherence to asthma guidelines for their patients. It
IS important to note that the scope of this project does not include assessments of cost for
implementation of the interventions reviewed. Therefore, users of this report will have to seek
supplemental information to understand the complete implications of these interventions to
patients, physicians, and organizations. This report has provided an organized systematic review
of provider-focused interventions to improve asthma care and outcomes. Therefore, this report
should provide a context in which to organize different types of interventions, their relative
impact on a variety of outcomes, and considerations for what and how future studies should be
planned. Our specific Key Questions (KQs) are listed below and are displayed graphically in
Figure A.

KQ1: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes (e.g.,
receiving appropriate treatment)?

KQ?2: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact clinical outcomes (e.g., hospitalizations,
patient-reported outcomes such as symptom control)?

KQ3: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes that then
affect clinical outcomes?

ES-2



Figure A. Analytic framework for guidelines on the care of adults and children with asthma
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Methods
Literature Search Strategy

We searched the following databases for primary studies: MEDLINE®, Embase®, and the
Cochrane Central Register of Controlled Trials, Cumulative Index to Nursing and Allied Health
Literature (CINAHL®), Educational Resources Information Center (ERIC®™), PsycINFO®, and
Research and Development Resource Base in Continuing Medical Education (RDRB/CME)
through July 2012. We developed a search strategy for MEDLINE, accessed via PubMed®, based
on an analysis of the medical subject headings (MeSH), terms, and text words of eligible articles
identified a priori (Appendix B). This strategy was translated for use in the other electronic
sources. No limits were imposed based on language or date of publication. Searches were
conducted in July 2012. We also completed backward citation searching using Scopus for each
included article.

Study Selection

Title and abstracts were screened independently by two trained investigators, and were
excluded if both investigators agreed that the article met one or more of the exclusion criteria
(see inclusion and exclusion criteria listed in Table A and the Abstract Review Form in
Appendix C). Differences between investigators regarding abstract eligibility were resolved
through consensus.

Citations promoted on the basis of title and abstract screen underwent another independent
paired-reviewer screen using the full-text article (Appendix C, Article Review Form).
Differences regarding article inclusion were resolved through consensus.

Data Abstraction and Data Management

We used DistillerSR (Evidence Partners, 2010) to manage the screening process. DistillerSR
is a Web-based database management program that manages all levels of the review process. We
uploaded to the system all citations identified by our search.

We created standardized forms for data extraction (Appendix C) and pilot tested the forms
prior to the beginning the process of data extraction. We used Access (Microsoft, Redmond,
WA) for the data abstraction process. Reviewers extracted information on general study
characteristics, study participants, eligibility criteria, interventions, and the outcomes. One
reviewer completed data abstraction and the second reviewer confirmed the first reviewer’s data
abstraction for completeness and accuracy. Reviewers completed risk of bias assessment
independently. Reviewer pairs included personnel with both clinical and methodological
expertise. We resolved differences between reviewer pairs through consensus among the larger
group of investigators.
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Table A. Study inclusion and exclusion criteria

PICOTS Framework

Inclusion

Exclusion

Populations

Participants: human subjects.

Health care providers: physicians, nurses,
physiotherapists/physical therapists, respiratory
therapists, pharmacists, and other health care
providers treating children or adults with asthma.

e Animal models/simulations.

Intervention

Interventions to improve adherence to guidelines
including decision support (health information
technology and paper-based), organizational change,
feedback and audit, clinical pharmacy support,
education only, quality improvement/pay-for-
performance, multicomponent, information only.

Studies that do not:
e Assess an intervention.
e Address adherence to asthma
guidelines.
e Target health care providers.

Comparisons of
interest

Usual care, as defined in each eligible study, and
comparisons between interventions.

Studies lacking a comparison.

Outcomes

Health care process outcomes:
»  Prescriptions for controller medicine
» Environmental control practice

recommendations

» Self-management education and asthma
action plans

» Documentation of level of asthma
control/severity

»  Prescription of peak flow meter

»  Followup visits

» Unintended consequences

Clinical outcomes:

» Symptom days

» Missed days of school and/or work

» Quality of life

» Emergency department
visits/hospitalizations/urgent doctor visits

» Lung function tests

» Rescue use of short-acting B2 agonists

» Parental/patient perceptions/ratings of care

» Side effects of drugs

The outcomes were nondirectional; that is, all
outcomes were considered whether they were
beneficial or caused potential harms or unintended
consequences.

Studies that do not report an outcome
of interest (e.g., studies reporting
acceptability of intervention only).

Type of Study

Randomized and quasi-randomized controlled trials
and cross-over studies.

Nonrandomized studies with comparison groups
including nonrandomized controlled trial or crossover
studies, controlled pre-post studies, historically
controlled studies, cohort studies, case-control
studies, and cross-sectional studies.

Nonrandomized studies without a separate
comparison group, including interrupted-time-series,
noncontrolled and pre-post studies.

We excluded meeting abstracts, studies
with no original data (e.g., reviews,
editorials, comments, and letters) and
noncomparative studies.

Timing and Setting

Studies of any duration followup that occurred in an
outpatient setting employing healthcare providers
were eligible for inclusion.

We excluded studies exclusively
addressing inpatient or emergency
department settings or guidelines.
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Risk of Bias Assessment

We used the Cochrane Collaboration’s tool for assessing the risk of bias of controlled
studies. Two reviewers independently assessed the included studies according to the guidelines
in Chapter 8 of the Cochrane Handbook for Systematic Reviews of Interventions® using the
following criteria: sequence generation and allocation concealment (selection bias), blinding of
health care providers, investigators, and outcome assessors (detection bias), incomplete outcome
data (attrition bias), selective outcome reporting (reporting bias), and other sources of bias. We
report judgments for each criterion as “Low risk of bias,” “High risk of bias,” or “Unclear risk of
bias (information is insufficient to assess).”

For pre-post studies, we added the two relevant criteria from the Cochrane Effective Practice
and Organization of Care (EPOC) data collections checklists.**

Data Synthesis

For each KQ, we created a detailed set of evidence tables containing all information
abstracted from eligible studies. We grouped the information for each KQ by intervention(s)
being assessed:

1. Decision support interventions are health information technology- and/or paper-based-

interventions designed to support/facilitate health care provider treatment decisionmaking
(e.g., classify asthma severity);

2. Organizational change interventions are designed to change the way in which an

organization provides asthma care (e.g., having an asthma “champion”);

3. Feedback and audit interventions are based upon providing performance data to health

care providers about their quality of asthma care;

4. Clinical pharmacy service support: interventions targeting pharmacists’ delivery of

asthma care;

5. Education-only interventions are focused on educating health care providers about the

content of asthma clinical practice guidelines;

6. Quality improvement/pay-for-performance interventions are focused on quality
improvement initiatives or pay-for-performance as the primary intervention;
Multicomponent interventions use more than one type of intervention; and

8. Information-only interventions are designed only to provide information to health care

providers about asthma guideline recommendations (e.g., provide a pocket guide to
asthma guidelines).

Studies implementing combinations of interventions were categorized by the predominant
intervention. Studies using multiple interventions in which no single intervention could be
characterized as predominant were grouped into a separate category.

Based on input from key informants and public comment, the following outcomes were
abstracted.

The health care process outcomes included:

e Prescriptions for controller medicine

e Environmental control practice recommendations

e Self-management education and asthma action plans

e Documentation of level of asthma control/severity

e Prescription of peak flow meter

~
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e Followup visits

e Unintended consequences

The clinical outcomes, assessed in patients, included:
e Symptom days

e Missed days of school and/or work

Quality of life

Emergency department (ED) visits/hospitalizations/urgent doctor visits
Lung function tests

Rescue use of short-acting 3, agonists
Parental/patient perceptions/ratings of care

Side effects of drugs

To answer Key Question 3, we sought to identify studies providing evidence on the link
between changes in health care provider behavior (health care process outcomes) to changes in
clinical outcomes. Ideally, relevant studies suitably answering Key Question 3 would measure
both health care process and clinical outcomes, as well as measure the strength of association
between the changes in health care process to the change in clinical outcomes observed in a
given study.

To focus our synthesis, we selected outcomes we considered the most commonly used in
practice; those relied upon by clinicians to guide decisionmaking; and those endorsed by the NIH
Workshop on Asthma Outcomes.** These critical outcomes identified were prescription of
asthma controller medicines, provision of asthma action plan/self-management education, ED
visits/hospitalizations, and missed days of school or work.*® Data abstracted for all outcomes can
be found in Appendix E.

We conducted a qualitative synthesis of the evidence. The heterogeneity of the studies,
related to measures of outcomes, population included, and specifics of the interventions,
precluded quantitative synthesis.

In the absence of national qualitative standards to determine magnitude of effect in clinical
asthma studies, we chose magnitudes of effect by group consensus among the investigators that
were felt to be clinically meaningful changes. Magnitude of effect for studies addressing each
outcome was described as small (less than 10 percent change or difference), moderate (10-30
percent change or difference), and large (over 30 percent change or difference). These judgments
were made by one reviewer and checked by another, with disagreements discussed with the full
team.

Strength of the Body of Evidence

Two reviewers graded the strength of evidence for each outcome for each of the Key
Questions using the grading scheme recommended by the “Methods Guide for Effectiveness and
Comparative Effectiveness Reviews.”** In assigning evidence grades we considered four
domains: risk of bias, directness, consistency, and precision. We classified evidence into four
basic categories: (1) “high” grade (indicating high confidence that the evidence reflects the true
effect, and further research is very unlikely to change our confidence in the estimate of the
effect); (2) “moderate” grade (indicating moderate confidence that the evidence reflects the true
effect, and further research may change our confidence in the estimate of the effect and may
change the estimate); (3) “low” grade (indicating low confidence that the evidence reflects the
true effect, and further research is likely to change our confidence in the estimate of the effect
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and is likely to change the estimate); and (4) “insufficient” grade (evidence is unavailable or
does not permit a conclusion). Our judgments were first based on the ability to make a
conclusion (if not able to make a conclusion, then “insufficient” was assigned) and then on the
confidence in the conclusion (classified as low, moderate, or high with increasing certainty). The
author of the section first graded the evidence and this was reviewed by the principal
investigator. Any disagreements were discussed with the full team.

Applicability

An applicability statement was created in order to help different key stakeholders understand
what key implications to take away from this document, to inform future relevant activities.
Applicability was assessed separately for the different outcomes of benefit and harm for the
entire body of evidence guided by the PICOTS framework as recommended in the “Methods
Guide for Effectiveness and Comparative Effectiveness Reviews.”** We considered factors that
may limit applicability of the findings (e.g., a study conducted in a non-U.S. health care setting,
providers not common to the U.S. health care system).

Results

Results of Literature Searches

We identified 4,217 unique citations. We excluded 3,892 citations during the abstract
screening. During full-text article screening, we excluded an additional 249 articles that did not
meet one or more of the inclusion criteria. Seventy-three articles were eligible for inclusion and
68 addressed 1 of the 4 critical outcomes (prescription of asthma controller medicines, provision
of asthma action plan/self-management education, ED visits/hospitalizations, and missed days of
school or work) and are thus included in the narrative of the report.

Organization of Results

The results are organized according to each KQ, the four critical outcomes, and each type of
intervention. For each KQ, a description and summary of the key findings from each type of
intervention are presented, along with a table summarizing the strength of evidence.

Results by Key Questions

KQ1: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes (prescription
of controller medications; providing asthma education/asthma action
plans)?
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Outcome: Prescription of Controller Medicines

Decision Support

Fifteen studies of decision support interventions evaluated the effects on prescription of
asthma controller medications: six RCTs>* and nine pre-post studies.***® The types of
decision support interventions varied, including the provision of asthma guidelines in a more
accessible format (e.g., “pocket” versions),*”**“® use of a specific algorithm, pathway or flow
sheet,®”*>*" a structured template for taking a history,”>*! or a reminder system to raise
awareness of the health care provider about the patient’s asthma status.>>**? The decision
support interventions were often combined with other strategies, including education,**"
3942474950 raminders, 339414 feedback,>** and/or organizational change.* Computer-based
interventions served to guide the health care provider through a guideline-consistent assessment
and/or treatment approach,3638:394244.48.51

Ten studies reported that a decision support intervention significantly increased prescribing
of asthma controller medicines by health care providers,>33%4244454748 \yhile the remaining
studies did not.*33434® Ejght of the studies in which increased prescribing was observed used a
pre-post study design, while three of the five RCTs observed no benefit from decision support
interventions.*®® The increase in prescribing of asthma controller medicines ranged from 2
percent to 34 percent in the pre-post design studies and ranged from 2 percent to17 percent in
RCTs. The absolute difference in effect observed between control and interventions arms of the
RCT studies was generally less than 10 percent. In summary, moderate evidence supports the use
of decision support interventions to increase prescribing of asthma controller medications.

Organizational Change

Two studies®®** examined the impact of organizational change on the prescribing of asthma
controller medications by health care providers. One study was an RCT,>? while the other used a
pre-post study design.>® Both studies focused the intervention on pediatric health care providers.
Both studies utilized additional personnel to facilitate organizational change, as well as education
for the participating health care providers. One study used an asthma nurse educator,*® while the
pre-post study used a community health worker.>® The RCT found that neither the peer-led
education arm nor the planned care intervention (utilizing an asthma nurse educator) arms
resulted in a significantly higher proportion of prescriptions for inhaled steroids or asthma
controller medications compared with the control arm of the study.®® Notably, prescribing
increased in all arms of the study, including the control arm. The improvement in prescribing any
type of controller medication ranged from 8 to16 percent among all patients with asthma and 4 to
11 percent among asthma patients with persistent asthma In the pre-post study, investigators
observed a 12 percent increase (absolute change from 44 percent to 56 percent) in prescriptions
for inhaled steroids among all asthma patients (no p-value reported).>® Low strength of evidence
supports the effectiveness of organizational change in increasing the prescribing of asthma
controller medicines.

Feedback and Audit

We identified six RCTs,>*° four pre-post studies,®®*® and one nonrandomized controlled
study® evaluating the effect of feedback and audit interventions on the prescription of controller
medications. Most feedback and audit interventions were part of a multifaceted intervention
combined with provider education,**"%% prioritized review criteria for audit,”® benchmarking

60-63
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or comparison with peers or other practices>®®

feedback.®*

Of the six RCTs,”*™ four demonstrated positive effects from the intervention.
Increased prescribing of asthma controller medicines was reported for audit and feedback
interventions using targeted key guideline messages about the inflammatory nature of asthma
(such as, “use inhaled corticosteroids promptly”) (5 percent to 12 percent increase from baseline,
p=0.05),>* prioritized guideline review criteria on single card,>® medical record prompts for
annual review of asthma management with guideline prompts,®” and individualized feedback on
prescribing and decision strategies.> The two RCTs reporting no effect on prescribing of asthma
controller medications involved feedback of prescribing data™ and a trial of performance
feedback.®® Of the studies using a pre-post or nonrandomized controlled design, two studies
reported an increase in prescribing of controller medicines.®*®* The increase reported in these
studies ranged from 52 to 104 percent.®*®* The magnitude of effect for feedback and audit
support on the prescription of controller medications is moderate. The positive effect sizes,
measured as an increase in patients on inhaled corticosteroids from baseline to outcome and
between intervention and control groups, ranged from a low (0.12) to a moderate (0.66) effect
size.>® A significant increase in the change of percentage of patients treated with inhaled steroid
from baseline to 12 months post intervention between three groups (guidelines alone, prioritized
guideline review criteria and review criteria plus feedback on actual prescribing behavior) was
noted as a positive increase of 15.9 percent in controller prescribing in the review criteria plus
feedback group as compared with an increase of 11 percent in the review criteria only and no
change (0 percent) in the guideline only group.®® A positive but nonsignificant difference (2.7
percent difference in proportion of patients) was noted in the proportions of patients in practice
with asthma “prophylaxis” after one year as compared with practices provided with diabetes
guidelines (Difference in asthma prophylaxis: 2.7 [95% Cl: -14.4 t019.7]).”’

Two RCTs reported no effect on prescribing asthma controller medications, based on low
hazard ratios of 0.77 (95% CI: 0.59, 1.01) and 1.08 (95% CI: 0.90, 1.3).One study used a mailed
prescriber feedback intervention.® In the other study, there was no difference in percentage of
patients prescribed medication consistent with guidelines (3.2 to 8 percent, p=0.19) between a
“benchmark” group (their prescribing behavior was compared with a performance benchmark or
with other prescribers) versus a traditional or individual feedback group (who did not receive
comparison with other prescribers).*® Of the five pre-post design studies, only three reported an
increase in prescribing controller medications, ranging from 52 percent to 104 percent; change in
prescribing over time (52 percent change over 6 months), increase of 104.4 percent in patients
with intermittent asthma but a decrease of ICS by 10.8 percent in patients with persistent asthma.
The strength of the evidence of feedback and audit support on the prescription of asthma
controller medications is moderate with several caveats. Factors that lessen the confidence in the
results include inconsistent definitions of controller medication prescribing behavior (controller
only, controller + rescue medication, and prophylaxis asthma medication), wide variation in
feedback and audit intervention protocols, use of varying clinical asthma and GP guidelines over
a long period (1990-2007), inconsistent followup periods ranging from 3-12 months, and
inconsistent control in the analysis for asthma severity. The strength of the evidence in support of
feedback/audit interventions to increase prescribing of controller medicines by health care
providers is moderate.

or pharmacy monitoring of fill data and

54,56,57,59
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Clinical Pharmacy Support

Three studies—one RCT,* one nonrandomized study® and a controlled pre-post study®’—
evaluated the effect of clinical pharmacy support on the prescription of asthma controller
medications. In the RCT, pharmacists trained in risk assessment, medication adherence, and
spirometry reported increases in the dispensation of asthma controller medicines (odds ratio:
3.80 [95% CI: 1.40, 10.32]; p=0.01).% In the two non-RCTs, increases in controller medication
prescribing of 20 percent®” and 6 percent®® were observed (p<0.05 for both studies). In the
controlled pre-post study, the intervention was a specialized asthma service provided by
community pharmacies; components included seeing patients by appointment, assessment and
intervention in responses to patient medication needs, and goal-setting with the patient.®’ In the
latter study, pharmacists were encouraged to hold meetings with local general practitioners to
discuss guidelines for the care of children with asthma.®® The strength of the evidence of clinical
pharmacy support on the prescription of asthma controller medications is moderate because of
consistent and precise results, though the risk of bias was high. The one RCT evaluating the
effect of clinical pharmacy support on the prescription of asthma controller medications versus
rescue medication for children, indicated a large shift from the use of rescue medication only to
rescue medication plus controller medication (OR 3.80 [95% CI: 1.40, 10.32], p=0.01).%® The
evidence from this study is of high quality due to its large sample size (n=50 pharmacies and
n=351/396 patients completing study), blinding of pharmacists and high rates of followup
(intervention: 86 percent and control: 91 percent). Still, it is the only RCT evaluating a pharmacy
intervention. The two non-RCTs reported moderate effect size defined as change in percentage
of patients prescribed controller medication between pre and post intervention periods (6 percent
to 21 percent);°®°” however, the studies either lacked a large sample size and/or reported
inconsistent description of controller medication use (“no inhaled corticosteroid use while on
long-acting betamimetics”™* or ideal profile was reliever + preventer + symptom controller
medication).®

In summary, the strength of the evidence is moderate for an effect of clinical pharmacy
support on the prescription of asthma controller medications with a moderate increase in
prescribing of controller medications.

Education Only

Ten studies of education alone as an intervention examined prescribing asthma controller
medication as an outcome. Six were RCTs?*%%"2 and four were pre-post designs.”*"® Nearly all
of the studies targeted primary care physicians (GPs, FPs, pediatricians) or nurses. One study
recruited pharmacists.”* The education interventions were varied and included small group
asthma education programs,® structured training,”® seminars (including interactive),” and grand
rounds.”® Besides delivering specific asthma content, certain interventions also emphasized more
general skills, such as training in communication.®®® The findings from all studies were
consistently in the positive direction, reporting increases in controller medicines prescribing from
3.5 percent to 50.3 percent, though statistically significant differences were reported in only three
of the studies. Provider education does not appear to increase the prescription of asthma
controller medications. However, our confidence in this conclusion is low (low strength of
evidence).

Quality Improvement and Pay-for-Performance

No studies examined the effect of quality improvement strategies on prescription of asthma
controller medications. Therefore, there is insufficient evidence for this outcome.
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Multicomponent

Seven studies evaluated the impact of multicomponent interventions.””®® All interventions
included information, education, and at least two of the following; organizational change,
decision support, and feedback and audit. Four’®°53 were cluster-randomized controlled trials
(randomizing primary care practices) and three’”®"%2 were pre-post studies with no comparison
group. Only two of the pre-post studies’"®* and one of the three RCTs® found an impact of their
multicomponent intervention on rates of inhaled corticosteroid prescriptions. The two pre-post
studies found large positive effects on ICS prescribing rates (25 percent to 49 percent increases).
Among the four experimental studies, three found effects in a positive direction, but only one
reached statistical significance, and the magnitude of effect was small (0.1 puff per day per
patient between groups). In summary, there is low strength of evidence supporting the
effectiveness of multicomponent interventions to increase prescribing of controller medications
for asthma.

Information Onl

Two RCTs**® evaluated the provision of information to health care providers (without an
accompanying educational intervention) on rates of controller medication prescribing. One study,
which randomized patients to have asthma management information and treatment guidelines
inserted into their medical records for provider use, reported no benefit.®®> The second study®*
included providers randomly selected to participate in developing local asthma guidelines, which
were then mailed to providers in both intervention and comparison groups. This study reported a
negative effect on controller medication prescribing, with providers in the intervention group
writing 8 fewer prescriptions per 1,000 patients than those in the comparison group (p<0.01).
This is the only unintended consequence that we identified. In summary, because of inconsistent
results between only two studies, there is insufficient evidence to evaluate the effect of
information alone on rates of controller medication prescribing in asthma.

Outcome: Self-Management Education and Asthma Action Plans

Decision Support

Ten studies evaluated the impact of decision support interventions on the provision of patient
education/asthma action plans.?’38394344464986-88 £y of the studies were RCTs,®*°%788 while
the remainder employed a pre-post study design.**?"#344468 The jnterventions included
computerized support,®339#24488 4 flow sheet/algorithm,"®® and/or the provision of guidelines.*®
These studies all focused on primary care settings and involved general practitioners,®
pediatricians,**®” or family practitioners.?’

Seven of these studies reported a positive effect of decision support on the provision of
patient education/asthma action plans.?’#3#4049887 The increase in self-management
education/use of asthma action plans ranged from 14 percent to 84 percent (all reported as
statistically significant). Of the four RCTs, only one showed a positive impact from decision
support intervention.®” In summary, moderate evidence supports the use of decision support
interventions to increase the provision of asthma education/asthma action plans by health care
providers.

Organizational Change

Two studies examined how organizational change influenced the provision of patient self-
management education and/or asthma action plans: one used an RCT design®® and the other a
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pre-post design.” In the pre-post study, the investigators® instituted a registry to track asthma
patients and an asthma case manager, while in the RCT® the investigators restructured the
clinical protocol for how asthma patients are cared for during ambulatory care encounters (“3+
visit plan”). In general, the effect of organizational changes to increase self-management
education/asthma action plan use by health care providers was small. Investigators in the pre-
post study observed a 10 percent increase in documentation of patient education (p<0.001) and a
14 percent increase in documentation of home asthma action plan dispensations (p<0.001), while
in the RCT, there was a 10 percent increase in asthma education (p=0.01). In summary, low
strength of evidence supports the use of organizational change as a method to increase the
provision of self-management education/asthma action plan by health care providers.

Feedback and Audit

Five studies—three RCTs**®® and two pre-post studies®***—evaluated the effect of feedback
and audit interventions on the provision of self-management education and asthma action plans
by health care providers. Statistically significant increases in provision of self-management
education/asthma action plans ranging from 1 to 40 percent were reported in four of the five
studies.®”*®%1%% The magnitude of effect for feedback and audit support to increase the provision
of self-management education/asthma action plans is low based on a range of negative to low
differences in proportions for practices recording peak flow meter use after a feedback/audit
intervention. A negative change for peak flow meter use was noted in the guideline review
criteria plus feedback group (decrease 3.6 percent)>® and a minimal increase of 0.7 difference in
proportion (95% Cl: -15.2, 16.7) after practices received asthma guidelines.>” A moderate
increase was noted for inhaler technique—12.9 (95% Cl: 1.9, 23.9)>’—and a small increase in
change of asthma action plan use (7.6 percent) in a benchmarking feedback group.®® In summary,
the strength of evidence is low for support of the use of feedback and audit interventions to
increase the provision of self-management education/asthma action plans by health care
providers.

61,63

Clinical Pharmacy Support

We identified one RCT® evaluating the effect of clinical pharmacy support on self-
management education/asthma action plan use by health care providers. Patients receiving care
by pharmacists enrolled in the Pharmacy Asthma Care Program had increased asthma action plan
possession (mean change from baseline: 40.4 percent [95% CI: 31.9, 48.9; p=0.001]), however
there are no comparison data for the control group.®® In summary, the strength of the evidence is
moderate in support of the use of clinical pharmacy interventions to increase self-management
education/asthma action plan use by health care providers.

Education Only

There were five RCTs of education-only interventions that reported provision of a
written asthma action plan as an outcome. Most targeted general practitioners and one focused
on pediatricians. The educational strategies included small group asthma education programs,
structured training, and interactive seminars. Two studies showed increased use of asthma action
plans of 10 percent (p=0.03)" and 15 percent (p=0.046).%® The other three studies?®***? reported
no benefit from their educational intervention on the provision of asthma action plans.

In summary, low strength of evidence suggests that educational interventions can increase
use of asthma action plans by health care providers.

26,68,70,91,92
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Quality Improvement and Pay-for-Performance

Three studies examined the effect of quality improvement strategies on receipt of asthma
action plans.®*® The design of the studies included an RCT,* a pre-post study,® and a
controlled, pre-post study.” All three studies involved pediatric health care providers, including
nurses, nurse practitioners, and physicians. Two studies assessed participation in a Breakthrough
Series collaborative,*** and one study assessed a combination of continuous quality
improvement and the addition of a community health worker.*®

Overall, the results are inconsistent, with a -3 to 33 percent change in the proportion of
patients provided an asthma action plan. Two of the three studies,**** both pre-post studies,
showed a 19 to 33 percent improvement in the proportion of patients who had received an
asthma action plan. One of these studies,” the controlled pre-post study, showed a 19 percent
increase by survey and a difference of difference of 33 percent by medical record review in the
intervention arm. The second study® showed a 28.2 percent increase in the proportion of
patients who had received an asthma action plan. These two nonrandomized studies that
demonstrated a beneficial effect enrolled practices that had already joined a quality improvement
initiative® or were part of a demonstration project.*®

The third study®—an RCT—showed no effect, with a 1 percent increase in the intervention
group and 4 percent increase in the control group for a -3 percent difference of difference.*®
However, there was some evidence of poor adherence to the quality improvement intervention in
the RQCSZT, with decreases in participation in the learning sessions and in outcome reporting over
time.

One controlled pre-post study examined the effect of a quality improvement initiative on
asthma self-management education in addition to asthma action plans.** In this study,
documented self-management education increased by 21 percent, although there was no
definition of what constituted self-management education and how it was documented.

In summary, there is low strength of evidence that quality improvement leads to moderate
increases in the provision of self-management education/asthma action plans in select
populations of health care providers, based on two observational studies and one negative RCT
with evidence of suboptimal engagement by participants.

Multicomponent

Six studies’”"*8183% examined the impact of multimodal interventions on rates at which
providers created asthma action plans for their patients. Two studies’>® were cluster-randomized
trials of primary care practices, while the remaining four studies’”*#*% were pre-post studies.
The interventions varied in their content, but most included an educational component. Other
elements of these interventions included: (1) training in communication techniques, provision of
a spirometer and training in use of the spirometer;’’ (2) laminated posters of asthma guidelines
and medications, feedback on asthma action plan use, and monthly calls from an intervention
team to troubleshoot communication problems;*® (3) asthma kits (peak flow meters, spacers,
educational materials) and systems-level changes (flow sheets and standing medication orders);"
(4) systematic use of a patient questionnaire and an asthma management algorithm:®* (5) an
asthma coordinator and feedback on performance as part of continuous quality improvement
efforts; and (6) an educational toolbox, seminars, teleconferences, mini fellowships, opinion
leader visits, clinician-specific feedback, and pay for performance.®® All four pre-post studies
reported a large and statistically significant positive impact on asthma action plans over time
(ranging from 27 percent to 46 percent of providers, median 42 percent). Both RCTs reported
changes in the provision of patient education/asthma action plans in a positive direction, (one
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reporting an increase among 7 percent of providers, the other reporting RR=1.82) but neither
result achieved statistical significance. Based on the use of weak study designs among studies
observing an intervention effect, combined with the inconsistency of results among studies, there
is low evidence to support the effectiveness of multicomponent interventions in increasing the
provision of patient education/asthma action plans.

Information Only

No studies examined the impact of information provision alone on self-management
education or asthma action plans. Therefore, there is insufficient information to assess the effect
of information-only strategies on self-management education/asthma action plan use by health
care providers.

KQ?2: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact clinical outcomes (ED
visits/hospitalizations; missed days of school/work)?

Outcome: Emergency Department Visits/Hospitalizations

Decision Support

Ten studies examined the effect of decision support interventions on patient use of
emergency department (ED) visits or hospitalizations for asthma,>3"434446:5051.86.8897 T4
decision support interventions included computer systems,*****1% checklists,”” supplemental
feedback protocols,® and structured pathways/algorithms.*”° These interventions were combined
with educational interventions, organizational changes, and/or reminders. Of the 10 studies
evaluating the effect of decision support on ED visits/hospitalizations, 4 were RCTs,>3" 8897
while the others were pre-post studies.*®**4°%>18¢ Tha nopulations in these studies were a mix
of adult*3#4+46858897 and nediatric patients.>*" 018

Nine studies reported a reduction in ED visits or hospitalizations ranging
from 5 percent to 60 percent (all statistically significant) among the studies using a pre-post
study design. Among the RCTs reporting a difference, the difference between intervention and
control arms ranged from 1 percent to 7 percent.>*"%” The one study reporting no difference was
an RCT.%®

In summary, there is moderate evidence that decision support interventions targeting health
care provider adherence to guidelines reduce ED visits/hospitalizations.

5,37,43,44,46,50,51,86,97

Organizational Change

Four studies evaluating organizational change measured the impact on patient ED visits
and/or hospitalizations.****%% Two of these were RCTs,**®° while the other two were pre-post
studies.”** Three of the studies were focused on pediatric health care providers.”>***° One of the
studies restructured asthma care visits,® while the remaining three studies utilized supplemental
trained personnel as part of the intervention.’**** Three of the studies also incorporated an
educational component provided to health care providers.>***%

Two studies reported reductions in ED visits and/or hospitalizations. The first study reported
41 percent reduction in ED visits and 54 percent reduction in hospitalizations (p-value <0.001 for
both outcomes).®® The second study reported a 4 percent reduction in hospitalizations (no p-value
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reported).>® The two RCTs did not report statistically significant reductions in ED
visits/hospitalizations (1 percent, p>0.05°% and 7 percent, p=0.06%°) compared with the control
arms in the study. In summary, organizational change does not reduce ED visits/hospitalizations.
The strength of evidence for this conclusion is low.

Feedback and Audit

We identified one RCT>® and one pre-post study®® that evaluated the effect of health care
provider feedback and audit on ED visits and hospitalizations of patients. The interventions
were: (1) a traditional quality circle (TQC) intervention, in which providers were given feedback
on their individual performance and the aggregate performance of group providers, compared
with a benchmark quality circle (BQC) intervention, in which feedback on providers’ individual
performance was explicitly compared with a performance benchmark,® and (2) an intervention
comparing individual primary care provider’s guideline practice patterns with their peers plus
providing asthma education to office staff.%® Clinicians in both studies were primary care
practitioners. Patients whose providers participated in a benchmark quality circle (BQC) and
received prescribing feedback with comparison with other providers had a 6.7 point decrease in
ED visits (from 17.6 percent at baseline to 10.9 percent 12 months post intervention), but this
decrease was smaller than that seen among patients whose provider participated in a traditional
quality circle (TQC) (19.7 percent at baseline to 6.1 percent or a 12.2 point decrease; p=0.064).%

No change in ED visits (baseline: 82 percent, 6 months: 81 percent) or hospitalizations
(baseline: 96 percent, 6 months: 94 percent) was reported in the pre-post study.®® No conclusions
could be made because of conflicting results among a small number of studies. The strength of
the evidence is insufficient to determine the effect of feedback and audit interventions on ED
visits/hospitalizations.

Clinical Pharmacy Support

We identified one RCT® evaluating the effect of clinical pharmacy support on the number of
ED visits and hospitalizations in patients with asthma. In this RCT, patients seen by pharmacists
provided with patient specific clinical data, training about asthma management, patient
educational materials, resource guides, and pragmatic strategies were more likely to have a
reduction in ED visits/hospitalizations at 12 months compared with patients seen by pharmacists
who received peak flow meter (PFM) instruction only (odds ratio 2.16 [95% CI: 1.76 to 2.63]).
However, patients in the clinical pharmacy support intervention group did not experience a
decline in ED visits/hospitalizations compared with patients of the usual care control group (odds
ratio 1.08 [95% CI: 0.93 to 1.25]).% In summary, we are unable to make a conclusion regarding
the benefit of clinical pharmacy support on ED visits and hospitalizations. The strength of
evidence was insufficient.

Education Only

There were seven studies, five RCTs and two pre-post studies,”™"” that examined
the impact of health care provider education on ED visits and/or hospitalizations. The
educational interventions included interactive seminars, structured training, and medical grand
rounds. The effects reported were inconsistent. One of the studies did not find a statistically
significant effect for the intervention group overall, but did report statistically significant
findings in a subgroup of low-income participants (-1.23 visits per year, p=0.001).2° For
hospitalization, one study reported statistically significant reduction in the annual rate,? while
the other five studies reported no reduction on the rates of hospitalization. Overall, education

25,26,70,71,92 74,76
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only interventions do not reduce asthma ED visits and/or hospitalizations. The strength of
evidence for this conclusion is low.

Quality Improvement and Pay-for-Performance

One RCT™ examined the effect of quality improvement on ED visits and hospitalizations and
one controlled pre-post study evaluated the effect on the combined number of ED visits and
hospitalizations.* Both studies evaluated a Breakthrough Series collaborative quality
improvement strategy. These studies focused on pediatric health care providers working in
community health center settings. The patients were primarily African American or Hispanic.

Neither study showed a statistically significant reduction in any outcome, with a 5 percent
reduction in ED visits,” a 2 percent reduction in hospitalizations,* and an increase of 0.3
combined ED visits and hospitalizations™ reported in the quality improvement arms.

However, there was some evidence of poor adherence to the quality improvement
intervention in the RCT, with decreases in participation in the learning sessions and in outcome
reporting over time.*> When analyses were limited to the nine practices that attended all three
learning sessions, they report that there was a significant reduction in ED visits.

There is low strength of evidence to suggest that quality improvement does not significantly
reduce ED visits/hospitalizations based on one controlled pre-post study and one RCT with
evidence of suboptimal engagement by participants.

Multicomponent

One study® evaluated the impact of a multicomponent intervention in pediatric clinics on
rates of ED visits and hospitalizations. This study implemented an intervention that included
elements of quality improvement, decision support, organizational change, and feedback-and-
audit. Among a longitudinal cohort of patients, this study found large and statistically significant
reductions in rates of ED visits and hospitalizations (69 percent reductions for both outcomes).
However, 44 percent of the patient sample was lost to followup, and significant heterogeneity in
results was seen across participating clinical sites.

The strength of evidence is insufficient to determine the effect of multicomponent
interventions on ED visits and/or hospitalizations.

Information Only

Only one RCT study® examined the impact of information provision on rates of ED visits
and hospitalizations for asthma. This study randomized patients to have information about
asthma guidelines inserted in their medical records for provider use; each provider thus managed
patients in both intervention and control arms simultaneously. This study found no differences in
rates of either ED visits or hospitalizations between study groups. In summary, based on a single
study with a high risk of bias, there is insufficient evidence to determine the effect of
information-only interventions on ED visits/hospitalizations.

Outcome: Missed Days of Work/School

Decision Support

There were two studies that examined the impact of decision support interventions on missed
work or school. One study used an RCT design,® while the other used a pre-post design.?® Both
studies involved children, although one study®® also included adult patients. The RCT study®
reported no significant reduction in missed school (0.05 school days; p=0.4) in their study of

ES-17



mailing patient-specific asthma morbidity information to their health care provider. The pre-post
design study®® reported a 49 percent reduction (p<0.001) in school absenteeism and a 51 percent
reduction in the odds of missed work (odds ratio: 0.49 [95% CI: 0.34, 0.71]) among the patient
populations in a study that utilized a combination of an asthma care map, a treatment flow chart,
program standards, management flow chart, and action plan.

In summary, there is insufficient evidence for the effect of decision support on the number of
missed days due to inconsistent results from two studies.

Organizational Change

One RCT of organizational change based on restructuring the clinical protocol for asthma
patient care during ambulatory care encounters (*3+ visit plan”), evaluated the impact on missed
school days.* More specifically, at 12 months, the percentage of children who missed no school
was 52 percent in the intervention group and 45 percent in the control group (odds ratio 0.8 [95%
Cl: 0.5t0 1.2]; p=0.3). In summary, organizational change does not reduce missed school days
from asthma. The strength of evidence for this conclusion is low.

Feedback and Audit

We identified one pre-post study®® that evaluated the impact of feedback and audit on days of
missed work/school. This study provided asthma education to office staff and observed an 11
percent reduction in school days missed (percent reporting no school absences due to asthma in
past 6 months: baseline: 49 percent; 6 months: 38 percent). The magnitude of the effect is low
(11 percent reduction in school days missed). There was 0 percent reduction in parent work days
missed due to child’s asthma. In summary, there is insufficient evidence to evaluate the effect of
feedback/audit interventions on the number of missed days of school or work.

Clinical Pharmacy Support

We identified no studies evaluating the effect of clinical pharmacy support on the outcome of
missed days of work and school. Therefore, there is insufficient evidence to evaluate the effect of
clinical pharmacy support interventions on the number of missed days of school or work.

Education Only

There were five studies that evaluated the effect of health care provider education on missed
school or missed work as outcomes. There were three RCTs that included missed school days as
an outcome.?®®®"™ The interventions targeted GPs, pediatricians, and pharmacists and included
structured training, seminars, and workshops. In all three trials there was consistent evidence of
small non-statistically-significant reductions in missed school (0.6 days to 4 days).

Two RCTs®®*! and one pre-post study’* examined missed work as an outcome. The
interventions included workshops and training in how to perform spirometry and one study
compared asthma program development with a nurse educator program or continuing education.
There were no significant reductions in missed work in any studies (range: 10 percent reduction
to a 5 percent increase in missed days of work; p>0.05).

In summary, the study results were inconsistent and had imprecise estimates of the effect of
these education interventions. Therefore there is insufficient evidence to evaluate the effect of
education-only strategies on the number of missed days of work from asthma.
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Quality Improvement and Pay-for-Performance

One controlled pre-post study examined the effect of quality improvement on missed school
and missed parental work.** This study evaluated health care provider participation in a
Breakthrough Series collaborative quality improvement strategy. This study showed no
significant reduction in the mean number of school days (0.2 school days; p=0.4) or parental
work days (0 work days; p=0.7) missed due to a child’s asthma. In summary, with only one
study at high risk of bias, there is insufficient evidence to determine the effect of quality
improvement interventions on school or work absenteeism.

Multicomponent

One study® evaluated the impact of a multicomponent intervention in pediatric clinics on
rates of ED visits and hospitalizations. This study implemented an intervention that included
elements of quality improvement, decision support, organizational change, and feedback-and-
audit. Among a longitudinal cohort of patients, this study found large and statistically significant
reductions in rates of missed days of school (53 percent reduction) and work (72 percent
reduction). However, 44 percent of the patient sample was lost to followup, and significant
heterogeneity in results was seen across participating clinical sites. Therefore, the strength of
evidence is insufficient to determine the effect of multicomponent interventions on missed days
of school or work

Information Only
No studies examined the impact of information provision alone on missed days of work or
school (insufficient strength of evidence).

KQ3: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes that then
affect clinical outcomes?

No studies evaluated how interventions designed to change health care provider adherence to
asthma guidelines impacts clinical outcomes.
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Discussion

We identified a number of different strategies designed to improve health care provider
adherence to asthma guidelines. The studies we reviewed evaluated these strategies either in
terms of their impact on health care processes and/or clinical outcomes. We found a large degree
of variability in the frequency with which certain interventions were studied and in the frequency
with which certain outcomes were evaluated. More specifically, decision support, feedback/audit
and education only interventions were the most common and were tested for each of the critical
outcomes we evaluated in this report. Conversely, organizational change, clinical pharmacy
support, quality improvement/pay-for-performance, information-only, and multicomponent
strategies were less consistently tested for each of the outcomes.

In terms of the outcomes we evaluated, there was much more evaluation of the health care
process outcomes than the clinical outcomes. Most common was the evaluation of prescribing of
asthma controller medications, which arguably has been a frequently reported problem in the
management of asthma in primary care settings. Least common was evaluations of missed days
of work/school (we noted three types of interventions in which no data were available to evaluate
the impact on missed days of work/school), which has significant implications for patient quality
of life.

We identified few RCTSs testing these interventions. Most of the interventions were studied
using a pre-post design, which more often reported a beneficial effect than the few RCTs we
identified. We found that there was insufficient evidence to comment on the effectiveness of
many of the interventions on health care process outcomes or clinical outcomes. The inability to
draw conclusions due to inadequate evidence was particularly striking for the outcome of missed
school or work days, where there was insufficient evidence to evaluate the effect of any of these
interventions.

Table B summarizes the strength of evidence in support of eight interventions.
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Table B. Summary of the strength of evidence in support of eight interventions designed to
modify clinician adherence to asthma guidelines

Intervention

Outcome:
Prescription of
Controller
Medications

Outcome: Patient
Education/Asthma
Action Plans

Outcome:
ED Visits/
Hospitalizations

Outcome: Missed
Days of
Work/School

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.

Organizational
change

Benefit with small
magnitude of effect.
SOE low.

Two studies show
benefit with
moderate magnitude
of effect.

SOE low.

No benefit with
range of
magnitudes of
effect.

SOE low.

No benefit (for
missed school
days).

SOE low.

Feedback and audit

Benefit with moderate
magnitude of effect.
SOE moderate.

Benefit with low
magnitude of effect.
SOE low.

No conclusion
could be made due
to conflicting results
in few studies.

SOE insufficient.

No conclusion due
to inconsistent
results in one
included study.
SOE insufficient.

Clinical pharmacy
support

Benefit within three
studies with moderate
magnitude of effect.
SOE moderate.

Benefit in one study
with moderate
magnitude of effect.
SOE moderate.

Unable to make a
conclusion based
on one study with
imprecise results.
SOE insufficient.

No studies.
SOE insufficient.

Small to moderate

No benefit.
Inconsistent results

No conclusion due
to inconsistent and

Education onl No benefit. increases in a (reductions and imprecise estimates
y SOE low. minority of studies. ) of effect in five
increases). .
SOE low. Low SOE studies.
) SOE insufficient.
Observational Unat;le .to draw
studies showed condc US'QESH.Or?e. K
. benefit, while the . study (with high ris
QI and pay-for- No studies. RCT did not. Benefit No benefit. of bias) reported a
performance SOE insufficient. ; Low SOE. nonsignificant

with moderate
magnitude of effect.
SOE low.

reduction in school
days missed.
SOE insufficient.

Multicomponent

Benefit with moderate
magnitude of effect.

Benefit, with
moderate magnitude
of effect (larger in

Unable to make
conclusion; while
the one study
reported a large

No conclusion; One
study reported a
large reduction, but

interventions SOE low. obsgrvational reduction, the study study quality was
studies). quality was low. low. . .
SOE low. Insufficient SOE. SOE insufficient.
Unable to make
conclusion; no
No studies. No studies. difference seen, but | No studies.

Information only

SOE insufficient.

SOE insufficient.

study quality was
low.
SOE insufficient.

SOE insufficient.

ED = emergency department; QI = quality improvement; RCT = randomized controlled trial; SOE = strength of evidence
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KQ1: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes (prescription
of controller medications; providing asthma education/asthma action

plans)?

The key findings are summarized in Table C.

Table C. Summary of strength of evidence for included studies for KQ1

Outcomes

Intervention

No. of Studies/No.
of Health Care
Providers

Strength of
Evidence

Conclusions

Prescriptions for
controller
medications

Decision support

15/1,635
6 RCTs, 9 pre-post

Moderate

Most of the evidence supporting the
use of decision support
interventions comes from a number
of nonrandomized studies
consistently showing that decision
support interventions can increase
health care provider prescriptions
for asthma controller medications.
The magnitude of effect is large:
2%—-34% in pre-post studies; 2%—
17% in RCTs.

Organizational
change

2/228
1 RCT, 1 pre-post

Low

Although far fewer studies
performed using organizational
change (in comparison with
decision support or feedback/audit),
the findings consistently showed
that organizational change can
increase health care provider
prescriptions for controller
medicines. The effect on
prescriptions by health care
providers is smaller.

The magnitude of effect is small. In
the RCT: 8%—16% for all asthma
patients; 4%-11% for patients with
persistent asthma; 4%-9% for
inhaled steroids (ICS) for all asthma
patients; 13%-19% for ICS for
patients with persistent asthma. In
the pre-post study: 12% increase in
ICS.

Feedback and
audit

11/1,831

6 RCTs, 4 pre-post
and 1
nonrandomized
controlled

Moderate

These studies consistently showed
that feedback/audit interventions
effectively increase prescriptions for
controller medicines by health care
providers. The magnitude of the
effect is moderate. Effect size:
0.12-0.66. Increases in prescribing
controller medications ranged from
15.9% to 52-104%.

Hazard ratio range: 0.77-1.08.
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Table C. Summary of strength of evidence for included studies for KQ1 (continued)

Outcomes

Intervention

No. of Studies/ no.
of Health Care
Providers

Strength of
Evidence

Conclusions

Prescriptions for
controller
medications
(continued)

Clinical
pharmacy
support

3/91
1 RCT, 1 pre-post, 1
nonrandomized

Moderate

The three studies were consistent
in showing that clinical pharmacy
support interventions increase
asthma controller medication
prescribing.

The magnitude of the effect is
moderate. OR: 3.80 (95% CI: 1.4,
10.32) and percent increase in
patients prescribed controller meds
pre and post: 6—21%.

Education only

10/451
6RCTs, 4 pre-post

Low

The evidence suggests that
interventions based only on
education of clinicians do not
improve prescription of asthma
controller medications.

The magnitude of effect is small to
large in studies (3.5-50.3%
increase in prescribing controller
medicines).

Quality
improvement and
pay-for-
performance

Insufficient

No studies identified.

Multicomponent
interventions

7/>1,141

4 cluster
randomized, 3 pre-
post

Low

Two pre-post studies and one RCT
reported a significant increase in
prescribing (25—-49% in pre-post
studies), while all other effects were
null. Overall, the magnitude of
effect is small.

Information only

2/107
1 RCT, 1 quasi-
experimental

Insufficient

Due to inconsistency across
studies, evidence is insufficient to
determine the effect of information
alone on prescribing of asthma
controller medication.

Patient
education/asthma
action plans

Decision support

10/122-124
4RCTs, 6 pre-post

Moderate

A majority of nonrandomized
studies consistently favor the use of
decision support interventions to
improve the provision of self-
management education/asthma
action plans by health care
providers.

The magnitude of effect is large:
14%—84%.

Organizational
change

2/24
1 RCT, 1 pre-post

Low

Both studies favor the use of
organizational change to increase
patient education/asthma action
plan use by health care providers.
The magnitude of effect is
moderate: 10%—-14%.
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Table C. Summary of strength of evidence for included studies for KQ1 (continued)

Outcomes

Intervention

No. of Studies/ no.
of Health Care
Providers

Strength of
Evidence

Conclusions

Patient
education/asthma
action plans
(continued)

Feedback and
audit

5/336
3 RCTs, 2 pre-post

Low

Despite a number of studies
examining feedback/audit,
inconsistent results lead to a low
strength of evidence for the use of
feedback/audit to improve self-
management education/ asthma
action plan use.

The magnitude of the effect is low.
Self-management education:
difference in proportions range from
low of 0.7 (95% CI: -15.2, 16.7) for
peak flow meter use to 12.9 (95%
Cl: 1.9, 23.9) for inhaler technique
education.

Asthma Action Plans: Increase of
7.6% in feedback with benchmark
as compared with traditional: 4.5%.
Asthma Education:

Range pre to post 46-133%
increase.

Clinical
pharmacy
support

1/82
1RCT

Moderate

The one study demonstrated a
positive effect in the use of clinical
pharmacy support to improve self-
management education/asthma
action plan use by health care
providers.

The magnitude of the effect is
moderate. Asthma Action Plans:
40-45% increase from baseline.

Education only

5/470
5RCTs

Low

Small increases in asthma self-
management education were
observed in a minority of studies,
resulting in an overall low strength
of evidence regarding this outcome.
The magnitude of effect is small to
moderate: 10%-15%. OR: 1.00;
RR: 1.40.

Quality
improvement and
pay-for-
performance

3/63 practices
(providers not
reported)

1 RCT, 2 pre-post

Low

Inconsistent results with a -3 to
33% change in the provision of
asthma action plans. Both
observational studies reported
increases of 19-33% while the
negative RCT had evidence of
suboptimal practice engagement.

Multicomponent
interventions

6/>937
2 RCT, 4 pre-post

Low

Magnitude of effect is moderate.
Provision of asthma action plan
increased 27%-46% in
observational studies. Smaller
effect sizes were seen in RCTs (7%
of providers and RR: 1.82).

Information only

0

Insufficient

No studies identified.

CIl = confidence interval; OR = odds ratio; RCT = randomized controlled trial; RR = relative risk
Note: If the number of health care provider participants was not reported for a particular study, the “NR” value was treated as
zero for that particular intervention and outcome category.
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KQ2: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact clinical outcomes (e.g., hospitalizations,
patient-reported outcomes such as symptom control)?

The key findings are summarized in Table D.

Table D. Summary of strength of evidence for included studies for KQ2

No. of Strength
. Studies/ No. 9 .
Outcomes Intervention of Health Care of Conclusions
. Evidence
Providers
Nine of 10 studies reported that decision
Decision 10/820 support int_erv_enti_ons reduce ED_
support 4 RCTs, 6 pre- | Moderate visits/hospitalizations. The magnitude of
post effect is large in pre-post studies (5%—-60%)
and small in RCTs (1%—7%).
Inconsistent results account for the low
4/252 strength of evidence for organizational
Organizational 2 RCTs, 2 pre- | Low change to reduce ED visits/hospitalizations.
change post ' Magnitude of effect is large in pre-post
studies (41%-54%) and small in RCTs (1%—
7%).
Feedback and 2/125 N No cpnplusions could be made pecause of
audit 1 RCT, 1 pre- Insufficient | conflicting results and low magnitude of
post effect.
Clinical 1/36 No conclusion could be made because of
pharmacy 1RCT Insufficient | imprecise results from one study.
support
Overall, due to conflicting results among a
number of studies, the low strength of
evidence suggests that education only
ED intervention§ d_o not reduce asthma ED visits
Visits/Hospitalizations 71343 and/or hospitalizations.
Education only | 5 RCTs, 2 pre- | Low Magnitude of effect is low. Reductions and
post increases in ED visits were observed. One
study demonstrated significant decreases; in
hospitalizations; others showed no change
or an increase in hospitalizations (+5 to
10.5%).

_ 2/56 practices Two _st_udies found _no_significant change in
_Quallty (providers not EIZ_) visits and hospl_tallzatlons_. The RCT had
improvement reported) Low evidence of suboptimal practice
and pay-for- 1RCT, 1 pre- engagement.
performance ost ' Magnitude of effect is low. ED visits: 5%

P reduction. Hospitalizations: 2% reduction.
. There is insufficient evidence to determine
1/17 clinics - . -
_ (providers not N the effe(?t _of multlc_omponent interventions
Multicomponent reported) Insufficient | on ED visits/ hospitalizations due to high
1 cohort rates of participant attrition (low study
quality) in the single study included.
Based on a single study with a high risk of
Information 1/13 Insufficient bias, there is insufficient evidence to
only 1RCT determine the effect of information-only

interventions on ED visits/hospitalizations.
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Table D. Summary of strength of evidence for included studies for KQ2 (continued)

No. of Strength
. Studies/ No. .
Outcomes Intervention of Conclusions
of Health Care .
. Evidence
Providers
There is insufficient evidence to evaluate the
Decision 2/435 N effect of decisioq support interventions on
support 1 RCT, 1 pre- Insufficient | the number of_ missed days of work/school
post due to inconsistent results across the two
studies analyzed.
Organizational change does not reduce
Organizational 1/24 Low missed school days from asthma. The
change 1RCT strength of evidence for this conclusion is
low.
There is insufficient evidence to evaluate the
Feedback and 1/29 N effect of feedbac_k and audit interventions on
. Insufficient | the number of missed days of work and
audit 1 pre-post . .
school from asthma due to inconsistent
results and study design.
Clinical
pharmacy 0 Insufficient | No studies identified.
support
Missed days of There is insufficient evidence to evaluate the
work/school 5/1,767 effect of education only strategies on the
Education only | 4 RCTs, 1 pre- | Insufficient | number of missed days of work/school from
post asthma due to imprecise estimates and
inconsistent results.
There is insufficient evidence to evaluate the
Quality 1/13 practices effect of quality improvement/pay-for-
improvement (providers not - performance interventions on the number of
Insufficient :
and pay-for- reported) missed days of work/school from asthma
performance 1 pre-post because of high risk of bias in the single
study analyzed.
There is insufficient evidence to determine
1/17 clinics the effect of multicomponent interventions
Multicomponent (providers not insufficient | ©" the number of missed days of _ _
reported) work/school from asthma due to risk of bias
1 cohort (high rates of attrition) and inconsistent
results across clinical sites.
Ionrflc;rmatlon 0 Insufficient | No studies identified.

ED = emergency department; RCT = randomized controlled trial
Note: If the number of health care provider participants was not reported for a particular study, the “NR” value was treated as
zero for that particular intervention and outcome category.
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Future Research

Future health care provider interventions aimed at improving adherence to national asthma
guidelines should take a more active role in the asthma care process (e.g., provide asthma action
plans, patient education, environmental control practices), particularly processes associated with
a low risk of harm and those inhibited by specific barriers such as time constraints, poor self-
efficiency, and lack of provider awareness. Interventions are needed that address all elements of
the asthma care process including prescription for controller medication and peak flow meter,
environmental control practice education, self-management education and asthma action plans,
documentation of asthma severity, and control and automated scheduling of followup visit within
3 months. This also suggests that systems-level interventions that address barriers external to the
health care provider would be an important approach to effecting positive changes in health care
provider behavior. In addition to further evaluating interventions for which we found insufficient
evidence, there are a variety of study design elements that may be considered to strengthen future
research of health care provider-targeted interventions. Such design considerations include:
standardization of presentation of data and outcome measures, particularly controller medication
adherence; more comprehensive measurement of health care process and clinical outcomes
within a given study; more information about the intensity (dose and frequency of the
intervention); improved description of the comparator and the intervention populations; and
more use of RCT study designs to isolate the effectiveness of each intervention. Cost
implications of specific interventions may be associated with reduced use but this was not
addressed in this report. Lastly, testing the efficacy of the more potent multifaceted interventions
in targeted populations (i.e., adolescents, obese patients, high asthma severity, or high health care
utilizers) may lead to identification of novel preventive and therapeutic strategies for high risk
patients.

Conclusion

In summary, we found more information about the effectiveness of interventions on
improving health care process outcomes than for clinical outcomes. There is a need for further
evaluations of how these interventions may improve clinical outcomes for patients with asthma.
There is low to moderate evidence to support the use of decision support tools, feedback and
audit, and clinical pharmacy support to improve the adherence of health care providers to asthma
guidelines, as measured through health care process outcomes, 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, more rigorous study designs and addition of cost measures.
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Introduction
Background
Burden of Asthma

Asthma is a respiratory disease characterized by variable and recurring symptoms, airflow
obstruction, bronchial hyper-responsiveness, and inflammation of the airways. In the U.S., an
estimated 24.6 million people (8.2 percent) currently have asthma.® Students with asthma miss
more than 14 million school days every year due to illness. Furthermore, certain U.S. population
subgroups have higher prevalence rates of asthma in comparison with the national average:
children (9.6 percent), poor children (13.5 percent), non-Hispanic black children (17.0 percent),
women (9.7 percent), and poor adults (10.6 percent).!

Treatment of Asthma and Clinical Practice Guidelines

The current approach to asthma management includes monitoring symptoms and lung
function, encouraging the use of medications that control and prevent symptoms, controlling the
triggers of asthma, educating the patient, and maintaining a collaborative patient-provider
relationship that includes the use of written action plans.” The main goals of therapy are to
minimize current impairment and future risk.

A number of different organizations and countries have published clinical practice guidelines
to guide health care providers in the diagnosis and management of asthma. For example, the
National Asthma Education and Prevention Program (NAEPP) of the National Heart, Lung, and
Blood Institute (NHLBI) has published comprehensive guidelines for diagnosing and managing
asthma. The most recent guidance was published in 2007 (previous versions were published in
1991, 1997, and 2002): “Expert Panel Report 3: Guidelines for the Diagnosis and Management
of Asthma” is also known as EPR-3.7 This guideline provides treatment recommendations with
the strength of the evidence base for children 0 to 4, 5 tol1, and over 12 years of age and adults.
EPR-3 is based on a systematic review and expert opinion.

Clinical trials have shown that treatment in alignment with asthma guideline
recommendations improves clinical patient outcomes in a variety of populations, including
among high-risk populations, such as inner-city, poor, and/or African American populations.®®
The available evidence suggests that most people with asthma can be symptom-free if they
receive appropriate medical care, use inhaled corticosteroids when prescribed, and modify their
environment to reduce or eliminate exposure to allergens and irritants. It is not known how best
to prioritize the many recommendations of asthma guidelines, though it should be noted that the
evidence supporting varies considerably. For example, medication recommendations tend to be
supported by multiple randomized controlled trials, while some environmental control practices,
such as avoidance of furry pets, are based only on expert opinion.

Current Asthma Management Practices

Despite the evidence of efficacy in improving outcomes, their long-standing presence (>20
years) and their wide availability, there is extensive evidence that guideline recommendations are
not routinely followed by health care providers.®’ In one study, only 34.2 percent of patients
reported being given a written asthma action plan, while only 68.1 percent had been taught the



appropriate response to symptoms of an asthma attack.” In the same study, only about one-third
of children or adults were using long-term control medicine such as inhaled corticosteroids.
Health care providers do not appropriately assess asthma control in most children,®** resulting in
substandard care. Minority children are up to half as likely as Caucasian children to receive
inhaled steroids.*? The significance of these studies is that suboptimal outcomes persist, such as
2-fold higher rates of emergency room visits for African American children compared with their
Caucasian counterparts.*®In 2005, there were approximately 679,000 emergency room visits in
the U.S. due to asthma in children under 15 years of age.'* Currently, asthma is the third leading
cause of hospitalization among children in this age group.**

With the growing evidence that health care providers are poorly adherent to the asthma
management recommendations in published clinical practice guidelines (CPGs), there has been
more focused attention on the lack of adherence to best practices. In 1999, Cabana et al*®
proposed a theoretical framework to understand why health care providers do not adhere to
CPGs: lack of awareness of CPGs, disagreement with the CPG recommendations (e.g., use of
inhaled corticosteroids), doubts about the effectiveness of the CPG recommendations (e.g.,
efficacy of inhaled steroids to reduce the likelihood of asthma attacks), lack of confidence in
being able to carry out the best practice (e.g., confidence in ability to provide smoking cessation
counseling(e.g., inability to overcome the inertia of previous practice behaviors (e.g., changing
from prescribing orally administered Albuterol to prescribing inhaled Albuterol), and external
barriers (e.g., time constraints during a visit, the CPGs are not user-friendly, patient preferences,
organizational constraints). There is a growing understanding that the shortcomings in health
care providers’ adherence to asthma CPGs may also relate to the content of asthma CPGs, which
do not provide health care providers with the tools and strategies necessary to follow the
recommended care.® It is possible that with the publication of additional asthma CPGs over the
past 20 years, more physicians have been exposed to the asthma CPGs, resulting in greater
awareness of the CPGs, fewer disagreements with CPG recommendations, and greater
confidence in carrying out recommended asthma care.”*® However, there are some barriers
outlined by Cabana et al. that would not be solved by increased exposure to asthma CPGs,
including the inability of health care providers to overcome practice inertia and external barriers
(e.g., time constraints during a visit, CPGs that are not user-friendly, patient preferences).*®
These types of unaddressed barriers to the adherence by health care providers to asthma CPGs
highlight the need to evaluate strategies that may improve adherence to asthma CPGs, including
those aimed directly at health care providers as well as organizational changes that would
indirectly change behavior.

Knowledge Gaps

Although most interventions targeted at improving asthma care and outcomes have been
patient-focused,?®?® there have been provider-targeted interventions to improve adherence to
guidelines (e.g., educational seminars, prompts).2* 708810019122 Lo\yever, there is no consensus
on the most effective health care provider-targeted interventions to improve adherence to
guidelines.

Potential Impact of a Comparative Effectiveness Review

Good-quality guidelines are currently available for the care of children or adults with
asthma. Systematic reviews have been published on patient-targeted interventions,® but little
attention has been directed toward the effectiveness of clinician-focused strategies designed to



enhance the implementation of guidelines in clinical practice. In 2007, the Stanford University—
University of California San Francisco Evidence-based Practice Center published a report on
asthma care, titled “Closing the Quality Gap: A Critical Analysis of Quality Improvement
Strategies: Volume 5—Asthma Care.”*" This report showed that, despite the availability of
evidence-based guidelines for the management of pediatric and adult asthma, a significant gap
remains between accepted best practices for asthma care and the actual care delivered to patients
with asthma in the U.S. The report authors examined the published literature through May 2006
on quality improvement strategies to improve the processes and outcomes of outpatient care for
children and adults with asthma. The interventions included from their search had been tested
between 1976 and 2004, so studies published after 2004 would not have been included.
Furthermore, the interventions used in those studies were directed at patient adherence to
provider-prescribed care, rather than at provider adherence to asthma guidelines.

The purpose of this systematic review is to evaluate the effectiveness of interventions designed
to improve health care provider adherence to asthma guidelines.

Key Questions

Our Key Questions (KQs) are listed below, with the PICOTS (Population, Intervention,
Comparator, Outcomes, Timing, Setting) elements listed in Table 1 and the questions displayed
in Figure 1.

KQ1: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes (e.g.,
receiving appropriate treatment)?

KQ?2: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact clinical outcomes (e.g., hospitalizations,
patient reported outcomes such as symptom control)?

KQ3: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes that then
affect clinical outcomes?



Table 1. Characteristics of the target studies according to the PICOTS framework

Physicians, nurses, physiotherapists/physical therapists, respiratory therapists, pharmacists and
Population(s) other health care providers treating children (0 to 18 years of age) or adults (over 18 years of
age) with asthma.

Interventions to improve adherence to guidelines. Includes: decision support (health information
technology and paper-based), organizational change, feedback and audit, clinical pharmacy
support, education only, quality improvement/pay-for-performance, multicomponent, information
only.

Interventions

Comparators Usual care, as defined by eligible study, and comparisons between interventions.

Health care process outcomes (including: prescriptions for controller medicine, environmental
control practice recommendations, self-management education, asthma action plans,
documentation of level of asthma severity, prescription of peak flow meter, and follow-up visits)
Clinical outcomes (including: symptom days, missed days of school and/or work, quality of life,
Outcomes emergency department visits/hospitalizations/urgent doctor visits, lung function tests, rescue use
of short-acting 3, agonists, parental/patient perceptions/ratings of care, and side effects of
drugs).

The outcomes are nondirectional. That is, outcomes deemed good, as well as those deemed to
be potential harms or unintended consequences, were considered.

Timing Studies with all duration of followup were considered for the review.

Outpatient settings in which health care providers work, but not emergency room or in-patient

Setting settings.

The relationship between each Key Question and the PICOTS format is depicted in Figure 1,
below.




Figure 1. Analytic framework for guidelines on the care of adults and children with asthma
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Methods

The methods for this systematic review follow the AHRQ Methods Guide for Effectiveness
and Comparative Effectiveness Reviews (available at: www.effectivehealth
care.ahrg.gov/methods guide.cfm).

Topic Development and Review Protocol

The topic for this report was nominated in a public process by a staff member of the Ohio
Department of Health. We recruited six key informants to provide input on the selection and
refinement of the questions for the systematic review. To develop the Key Questions, we
reviewed existing systematic reviews, developed an analytic framework and solicited input from
our key informants through email and conference calls. Our draft Key Questions were posted on
Effective Health Care Program Web site for public comment on October 14", 2011. The Key
Questions were revised, as necessary, based on comments.

We drafted a protocol and recruited a panel of technical experts, including guidelines and
methods experts, pediatricians and asthma specialists. We finalized the protocol with input from
the technical expert panel and representatives from AHRQ. The protocol was posted on the
Effective Health Care Program Web site on March 2, 2012.

Search Strategy

We searched the following databases for primary studies: MEDLINE®, EMBASE®, and the
Cochrane Central Register of Controlled Trials®, Cumulative Index to Nursing and Allied Health
Literature (CINAHL®), Educational Resources Information Center (ERIC®™), PsycINFO®, and
Research and Development Resource Base in Continuing Medical Education (RDRB/CME)
through July 2012. We developed a search strategy for MEDLINE, accessed via PubMed®, based
on an analysis of the medical subject headings (MeSH), terms, and text words of eligible articles
identified a priori (Appendix B). This strategy was translated for use in the other electronic
sources. No limits were imposed based on language or date of publication. Searches were
conducted in July 2012. We also completed backward citation searching using Scopus for each
included article.

Study Selection

Title and abstracts were screened independently by two trained investigators, and were
excluded if both investigators agreed that the article met one or more of the exclusion criteria
(see inclusion and exclusion criteria listed in Table 2 and the Abstract Review Form in Appendix
C). Differences between investigators regarding abstract eligibility were resolved through
consensus.

Citations promoted on the basis of title and abstract screen underwent another independent
paired-reviewer screen using the full-text article (Appendix C, Article Review Form).
Differences regarding article inclusion were resolved through consensus. During full-text screen,
we identified articles not in English for which we could not determine eligibility.

We included randomized and nonrandomized studies that included a comparison and that
addressed interventions such as education, reminders, decision support, clinical pharmacy
support, organization changes, etc. to improve adherence to guidelines in health care providers.
We excluded studies that were conducted in inpatient or emergency department settings only.



Table 2. Study inclusion and exclusion criteria

PICOTS Framework

Inclusion

Exclusion

Populations

Participants: human subjects.

Health care providers: physicians, nurses, nurse
practitioners, physiotherapists/physical therapists,
respiratory therapists, pharmacists, and other health

care providers treating children or adults with asthma.

¢ Animal models/simulations.

Intervention

Interventions to improve adherence to guidelines
including decision support (health information
technology and paper-based), organizational change,
feedback and audit, clinical pharmacy support,
education only, quality improvement/pay-for-
performance, multicomponent, information only.

¢ Intervention does not address
adherence to asthma guidelines.

¢ Intervention does not target health
care providers.

Comparisons of
interest

Usual care, as defined in each eligible study, and
comparisons between interventions.

Studies lacking a comparison.

Outcomes

Health care process outcomes:
»  Prescriptions for controller medicine
» Environmental control practice

recommendations

» Self-management education and asthma
action plans

» Documentation of level of asthma
control/severity

»  Prescription of peak flow meter
»  Follow-up visits
» Unintended consequences

Clinical outcomes:

Symptom days

Missed days of school and/or work

Quality of life

Emergency department
visits/hospitalizations/urgent doctor visits
Lung function tests

Rescue use of short-acting B2 agonists
Parental/patient perceptions/ratings of care
Side effects of drugs

The outcomes were nondirectional; that is, all
outcomes were considered whether they were
beneficial or caused potential harms or unintended
consequences.

YV VYV

YV V VYV

Studies that do not report an outcome
of interest (e.g., studies reporting
acceptability of intervention only).

Type of Study

Randomized and quasi-randomized controlled trials
and crossover studies.

Nonrandomized studies with comparison groups
including nonrandomized controlled trial or cross-over
studies, controlled pre-post studies, historically
controlled studies, cohort studies, case-control
studies, and cross-sectional studies.

Nonrandomized studies without a separate
comparison group, including interrupted-time-series,
noncontrolled and pre-post studies.

We excluded meeting abstracts, studies
with no original data (e.g., reviews,
editorials, comments, and letters) and
noncomparative studies.

Timing and Setting

Studies of any duration followup that occurred in an
outpatient setting employing healthcare providers
were eligible for inclusion.

We excluded studies exclusively
addressing inpatient or emergency
department settings or guidelines.




Data Abstraction and Data Management

We used DistillerSR (Evidence Partners, 2010) to manage the screening process. DistillerSR
is a Web-based database management program that manages all levels of the review process. We
uploaded to the system all citations identified by the search strategies.

We created standardized forms for data extraction. (Appendix C) We pilot tested the forms
prior to the beginning the process of data extraction. We used Access (Microsoft, Redmond,
WA) for the data abstraction process. Reviewers extracted information on general study
characteristics, study participants, eligibility criteria, interventions, and the outcomes. One
reviewer completed data abstraction and the second reviewer confirmed the first reviewer’s data
abstraction for completeness and accuracy. Reviewers completed risk of bias assessment
independently. Reviewer pairs included personnel with both clinical and methodological
expertise. We resolved differences between reviewer pairs regarding data through discussion
and, as needed through consensus among the larger group of investigators.

Risk of Bias Assessment

We used the Cochrane Collaboration’s tool for assessing the risk of bias of controlled
studies. Two trained reviewers independently assessed the included studies according to the
guidelines in Chapter 8 of the Cochrane Handbook for Systematic Reviews of Interventions®
using the following criteria: sequence generation and allocation concealment (selection bias),
blinding of health care providers, investigators, and outcome assessors (detection bias),
incomplete outcome data (attrition bias), selective outcome reporting (reporting bias), and other
sources of bias. We reported judgments for each criterion as “Low risk of bias,” “High risk of
bias” or “Unclear risk of bias (information is insufficient to assess)” per criteria provided by tool.
Disagreements were resolved through team discussion.

For pre-post studies, we added the two relevant criteria from the Cochrane Effective Practice
and Organization of Care (EPOC) data collections checklists.?® Specifically, the questions ask if
the intervention was likely to affect data collection, and if the intervention was independent of
other changes.

Data Synthesis

For each KQ, we created a detailed set of evidence tables containing all information
abstracted from eligible studies. We categorized the interventions being assessed in the studies,
and synthesized information by KQ based on these categories:

1. Decision support interventions are health information technology- and/or paper-based-

interventions designed to support/facilitate health care provider treatment decisionmaking
(e.g., classify asthma severity);

2. Organizational change interventions are designed to change the way in which an

organization provides asthma care (e.g., having an asthma “champion”);

3. Feedback and audit interventions are based upon providing performance data to health
care providers about their quality of asthma care;

Clinical pharmacy support: interventions targeting pharmacists’ delivery of asthma care;

Education only interventions are focused on educating health care providers about the

content of asthma clinical practice guidelines;

6. Quality improvement/pay-for-performance interventions are focused on quality
improvement initiatives or pay-for-performance as the primary intervention;
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7. Multicomponent interventions use more than one type of intervention, with no

intervention clearly identifiable as the predominant intervention.

8. Information only interventions provide only information to health care providers about

asthma guideline recommendations (e.g., provide a pocket guide to asthma guidelines)

Several studies utilized more than one of the above interventions. For these studies,
intervention descriptions were carefully reviewed to identify the predominant interventions.
Studies in which the predominant intervention was unclear were reviewed and discussed among
team members until consensus on the predominant intervention was reached. Some studies used
multicomponent interventions in which no intervention could be clearly identified as
predominant. All of these multicomponent studies included provision of information and
provider education plus two or more of the following: decision support, organizational change,
feedback-and-audit, or quality improvement interventions.

Based on feedback from key informants and public comment, a variety of health care process
and clinical outcomes were selected to evaluate the effectiveness of interventions.

The health care process outcomes included:

e Prescriptions for controller medicine

e Environmental control practice recommendations

e Self-management education and asthma action plans

e Documentation of level of asthma control/severity

e Prescription of peak flow meter

e Follow-up visits

e Unintended consequences

The clinical outcomes, assessed in patients, included:

e Symptom days

e Missed days of school and/or work

e Quality of life
Emergency department visits/hospitalizations/urgent doctor visits
Lung function tests
Rescue use of short-acting 3, agonists
Parental/patient perceptions/ratings of care
Side effects of drugs

To answer Key Question 3, we sought to identify studies providing evidence on the link
between changes in health care provider behavior (health care process outcomes) to changes in
clinical outcomes. Ideally, relevant studies suitably answering Key Question 3 would measure
health care process and clinical outcomes, as well as a measure of strength of association
between the changes in health care process to the change in clinical outcomes observed in a
given study.

We selected outcomes we considered as the most commonly used in practice; those relied
upon by clinicians to guide decisionmaking; and those endorsed by the NIH Workshop on
Asthma Outcomes on which to focus our synthesis.® These critical outcomes identified were
prescription of asthma controller medicines, provision of asthma action plan/self-management
education, ED visits/hospitalizations, and missed days of school or work.* Data abstracted for
all outcomes can be found in Appendix E.

We conducted qualitative synthesis of the evidence. Our team felt that the heterogeneity in
the studies, including the measures of outcomes, population included, and specifics of the
interventions, precluded quantitative synthesis.



In the absence of national qualitative standards to determine magnitude of effect in clinical
asthma studies, we chose magnitudes of effect by group consensus among the investigators that
were felt to be clinically meaningful changes. Magnitude of effect for studies addressing each
outcome was considered as: small (less than 10 percent change or difference), moderate (10-30
percent change or difference) and large (over 30 percent change or difference). These judgments
were made by one reviewer, checked by another, with disagreements discussed with the full
team.

Strength of the Body of Evidence

We graded the strength of evidence for each outcome for each of the Key Questions using the
grading scheme recommended by the Methods Guide for Conducting Comparative Effectiveness
Reviews.* In assigning evidence grades, we considered the four required domains including risk
of bias, directness, consistency and precision. We classified the strength of evidence into four
basic categories: (1) “high” grade (indicating high confidence that the evidence reflects the true
effect, and further research is very unlikely to change our confidence in the estimate of the
effect); (2) “moderate” grade (indicating moderate confidence that the evidence reflects the true
effect, and further research may change our confidence in the estimate of the effect and may
change the estimate); (3) “low” grade (indicating low confidence that the evidence reflects the
true effect, and further research is likely to change our confidence in the estimate of the effect
and is likely to change the estimate); and (4) “insufficient” grade (evidence is unavailable or
does not permit a conclusion). Our judgments were first based on the ability to make a
conclusion (if not able to make a conclusion, then “insufficient” was assigned) and then on the
confidence in the conclusion (classified as low, moderate or high with increasing certainty). The
author of the section first graded the evidence and this was reviewed by the principal
investigator. Any disagreements were discussed with the full team.

Applicability

An applicability statement was created in order to help different key stakeholders understand
what key implications to take away from this document, to inform future activities (e.g., research
studies; implementing policies). Applicability was assessed separately for the different outcomes
for the entire body of evidence guided by the PICOTS framework as recommended in the
Methods Guide for Comparative Effectiveness Reviews of Interventions.®*We considered factors
that may limit applicability of the findings (e.g., a study conducted in a non-U.S. health care
setting, providers not common to the U.S. health care system).

Peer Review and Public Comment

A full draft report was reviewed by experts and posted for public commentary from
August 8, 2012, through September 5, 2012. Comments received from either invited reviewers or
through the public comment website were compiled and addressed. A disposition of
comments will be posted on the Effective Healthcare Program Web site 3 months after the
release of the evidence report.
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Results

Results of the Search

Figure 2 summarizes the results of our search. We identified 4,217 unique citations. We
excluded 3,892 citations during the abstract screening. During full-text article screening, we
excluded an additional 249 articles that did not meet one or more of the inclusion criteria.
(Listing of excluded studies is included in Appendix D.) Seventy-three articles were eligible for
inclusion and sixty eight addressed one of the critical outcomes and are thus included in the
narrative of the report. We selected four outcomes as critical to making a decision on which to
focus our synthesis: prescription of asthma controller medicines, provision of asthma action
plan/self-management education, ED visits/hospitalizations, and missed days of school or work.
Data abstracted for all outcomes can be found in Appendix E.
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Figure 2. Summary of search (number of articles)
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Description of Types of Studies

Of the 73 studies identified, 38 (52.1 percent) were based in the U.S. and 35 (47.9 percent)
were international (Table 7). Studies were classified by predominant intervention using the
process described in the Methods, into the following groups: Decision Support (n=24),
Organizational Change (n=4), Feedback and Audit (n=12), Clinical pharmacy support (n=4),
Education only (n=16), Quality Improvement (n=3), Multicomponent (n=8), Information Only
(n=2) (Table 3). Roughly half of the studies were randomized trials (n=34), 29 were pre-post,
and the remainder were cluster-randomized (n=4), controlled pre-post (n=3), cohort (n=1).
(Table 4) Most interventions targeted general practitioners (n=24) or primary healthcare
providers. To a lesser extent, studies involved midlevel practitioners (nurse practitioners,
physician assistants), pharmacists and different combinations of providers. The most frequently
reported health care process outcome was prescription of controller medication (n=44), followed
by provision of an asthma action plan (n=18), prescription of a peak flow meter (n=17), and self-
management education (n=12) (Table 5). Common clinical outcomes included emergency
department visits (n=30) and hospitalizations (n=27), followed by use of short-acting 32 agonists
(n=9), missed school days (n=8), lung function tests (n=6), symptom days (n=6), quality of life
(n=6) and urgent doctor visits (n=5) (Table 6).

Table 3. Studies stratified by intervention

Intervention Type Number of Studies
Decision support 24
Organizational change 4
Feedback and audit 12
Clinical pharmacy support 4
Education only 16
Quality improvement
Multicomponent
Information only

Table 4. Studies stratified by study design

Study Design Number of Studies
Cluster-randomized 4
Controlled pre-post 3
Nonrandomized controlled 2
Pre-post 29
Randomized 34
Cohort 1
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Table 5. Studies stratified by health care process outcome

Health Care Process Outcome Num_ber of
Studies (n)

Asthma action plan 18
Documentation of asthma control/severity 9
Environmental control practice 6
recommendations
Followup visits 8
Prescription of peak flow meter 17
Prescriptions for controller medicine 44
Proportion of patients on inhaled 1
corticosteroids
Self-management education 12
Nonurgent care asthma visit 1

Table 6. Studies stratified by clinical outcome

Health Care Clinical Outcome g‘ttn;it;esr(%f)
Emergency department visits 30
Hospitalizations 27
Lung function tests 6
Missed days of school 8
Missed days of work 4
Parental/patient perceptions 2
Quality of life 6
Use of short-acting . agonists 9
Symptom days 6
Symptom score 3
Urgent doctor visits 5
Table 7. Studies stratified by setting

International vs. Domestic Number of Studies,
n (%)
u.s. 38 (52.1)
International 35 (47.9)
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Organization of Results

The results are organized according to each KQ, the four critical outcomes (prescription of
asthma controller medicines, provision of asthma action plan/self-management education, ED
visits/hospitalizations, and missed days of school or work) and each type of intervention. For
each KQ, a description and summary of the key findings from each type of intervention are
presented, along with a table summarizing the strength of evidence.

KQ1: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes (e.g.,
receiving appropriate treatment)?

Outcome: Prescription of Controller Medicines

Key Points and Evidence Grades

e There is moderate evidence for the effectiveness of decision support interventions to
increase prescribing of asthma controller medicines by health care providers. Most of the
evidence supporting the use of decision support interventions comes from nonrandomized
studies.

e Low strength of evidence supports the effectiveness of organizational change to increase
the prescribing of asthma controller medicines by health care providers.

e There is moderate evidence to support feedback/audit interventions as an effective means
to increase prescribing of asthma controller medications. Most feedback and audit
interventions were multifaceted, limiting our ability to discern whether the feedback and
audit component was effective in increasing controller medication prescribing by
practitioners.

e There is moderate evidence that clinical pharmacy support interventions increase
prescribing of asthma controller medications.

e Low evidence suggests that education interventions do not increase prescription of
asthma controller medications by clinicians.

e No studies examined the effect of quality improvement strategies on prescription of
asthma controller medications.

e Low strength of evidence supports the effectiveness of multicomponent interventions to
increase the prescribing of asthma controller medicines by health care providers.

e There is insufficient evidence to determine if information alone is effective in improving
rates of asthma controller medication prescribing in asthma.

Decision Support

Fifteen studies of decision support interventions evaluated prescription of asthma controller
medications as an outcome. These studies included six RCTs** and nine pre-post studies.***’
The control condition for the RCTs was usual care***>%3® or the provision of decision support
for nonasthma conditions.***"The health care provider participants all worked in primary care
settings (i.e., no allergists, pulmonologists or other sub-specialists). Most studies did not focus
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the intervention on one type of health care provider, but involved a combination of physicians,
nurse practitioners/physician assistants and other nonphysician employees.**42#*4¢ A minority of
studies involved pediatric health care providers.*>>%** With few exceptions, there was little
description of the patient populations by race/ethnicity,**3** gender,*>***#" or disease
severity/control.>***" The reported racial/ethnic make-up in those studies providing such data
reported that a majority of patients cared for as African American, Latino and/or requiring public
health insurance, 323839444648

The types of decision support interventions varied, and included the provision of asthma
guidelines in a more accessible format (e.g., “pocket” versions),*®*** use of a specific
algorithm, pathway or flow sheet,****° a structured template for taking a history,***°or a
reminder system to raise awareness of the health care provider about the patient’s asthma
status.>**>* The decision support interventions were often combined with other strategies,
including education, 3363841404849 raminders, 3384943 feedback,>*** and/or organizational
change.** A minority of interventions were computer-based,3*3":38:414347.50

Ten studies found that a decision support intervention significantly increased prescribing
asthma controller medicines by health care providers,>3>38-#143444647 \yhile the remaining
studies did not.3**¢374245 Ejght of the studies in which increased prescribing was observed used
a pre-post study design, while 3 of the 5 RCTs observed no benefit from decision support
interventions.****3" The increase in prescribing of controller medicines ranged from 2 percent to
34 percent in the studies using the pre-post design, while the difference between intervention and
control conditions in the RCT studies ranged from 2 percent to17 percent. The absolute
difference in increased prescribing observed in the RCT studies was generally less than 10
percent. The impact of these decision support interventions to increase the prescribing of
controller medicines by health care providers was modest and was observed primarily in pre-post
study designs and not as consistently in RCT studies (Table 10).

In summary, moderate evidence supports the use of decision support interventions to increase
prescribing of asthma controller medications (Table 8).

Organizational Change

Two studies®*? examined the impact of organizational change on the prescribing of asthma
controller medications by health care providers. One study was an RCT,” while the other was a
pre-post study.>? Both studies included pediatric health care providers. Both studies utilized the
addition of personnel to facilitate organizational change. The former study used an asthma nurse
educator,®* while the latter study used a community health worker.>? Both studies also
incorporated provider education as part of the organizational change intervention. The two
studies reported beneficial effects on the prescribing practices of health care providers. The
former study®" found that neither the peer-led education arm nor the planned care intervention
(utilizing an asthma nurse educator) arms resulted in a statistically significantly higher
proportion of prescriptions for inhaled steroids or asthma controller medications compared with
the control arm of the study. Notably, prescribing improved in all arms of the study, including
the control arm. The improvement in prescribing any type of controller medications ranged from
8 t016 percent among all patients with asthma and 4 to 11 percent among asthma patients with
persistent asthma. For inhaled steroids, the ranges of improved prescribing were 4 to 9 percent
and 13 to 19 percent, respectively. In the pre-post study, the investigators? observed a 12 percent
increase (an absolute change from 44 percent to 56 percent) in prescriptions for inhaled steroids
among all asthma patients. The effect of organizational change on increasing prescribing asthma
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controller medications ranges from small to moderate in the two eligible studies reviewed (Table
10).

In summary, a low strength of evidence supports the effectiveness of organizational change
in increasing the prescribing of asthma controller medicines (Table 8).

Feedback and Audit

We identified six RCTs>>>® and four pre-post studies®®®* and one nonrandomized controlled
study®® evaluating the effect of feedback and audit on prescribing controller medications. Most
feedback and audit studies were conducted in Europe®® or the U.S.%9%2% Clinicians included
primarily general practitioners®*® along with primary care physicians®"®* unidentified
prescribers,®pharmacists,®® and pharmacist and physicians®’. No studies addressed specialty care
such as allergy, pediatrics or pulmonary medicine. There was little description of the clinician
populations by race/ethnicity, gender, or years of experience.

Most feedback and audit interventions were combined with another intervention; 7 included
provider education,®*****%2 one included prioritized review criteria for audit,> two included
benchmarking or comparison with peers or other practices®*’ and one included pharmacy
monitoring of fill data and feedback to providers as part of a therapeutic outcomes monitoring
(TOM) intervention, in which pharmacists also provided counseling and medication monitoring
to patients.®® For each of these studies, however the feedback and audit component was the
predominant provider intervention. Comparison groups included feedback unrelated to asthma,
control groups located in another community/country, or pre-post comparisons. Implementation
many of the interventions appeared complex and may potentially influence the effectiveness of
the interventions.

Of the six RCTs***®*four demonstrated positive effects of the intervention®*°>°**® Increased
prescribing of asthma controller medicines was reported for audit and feedback interventions
using targeted key guideline messages about the inflammatory nature of asthma (such as, “use
inhaled corticosteroids promptly, treat severe exacerbations with oral corticosteroids™) (5 percent
to 12 percent increase from baseline, p=0.05), prioritized guideline review criteria on single
card,> medical record prompts for annual review of asthma management with guideline
prompts,*® and individualized feedback on prescribing and decision strategies.>® The two RCTs
reporting no increase in prescribing of asthma controller medications involved feedback of
prescribing data>* and a trial of performance feedback.>” Of the studies using a pre-post design
and a nonrandomized controlled design, two studies reported an increase in prescribing of
controller medicines ranging from 52 to 104 percent.®*®® No significant increase was observed in
an RCT of unsolicited mailed prescriber feedback of individual patient pharmacy count data
(Incidence Rate 0.013 [95% CI: 0.01, 0.017]) versus group practice aggregate prescribing data
(Incidence Rate 0.014 [95% CI: 0.01, 0.018]) as compared with controls who received feedback
regarding another disease (Incidence Rate 0.018 [95% CI: 0.015,0.021]).>* No significant
increase in prescribing of controller medications was also noted in an RCT comparing a
traditional quality circle (TQC) intervention, in which providers were given feedback on their
individual performance and the aggregate performance of group providers, with a benchmark
quality circle (BQC) intervention, in which feedback on providers’ individual performance was
explicitly compared with a performance benchmark (the highest-performing 10 percent of
providers in the benchmark arm).>’

In a pre-post study of a physician education and mailed asthma management fact sheet +
patient pharmacy profile for patients with short-acting bronchodilator over use or no anti-

59-62
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inflammatory medication use demonstrated a strong positive effect (Mean difference in number
of long-acting controllers over 9 months: Intermittent asthma: 0.37 (95% CI: 0.25,0.47, p<0.001;
Persistent asthma: -0.29 (95% CI: -0.47, -0.12, p=0.009).”* Yet, a mailed educational and
feedback of specific patient pharmacy profile with copy of guidelines showed no effect on
inhaled corticoid steroid fills post intervention, despite targeting patients with poorly controlled
asthma, i.e. high short acting beta agonist users.

The magnitude of effect for feedback and audit support on prescribing controller medications
is moderate based on evidence presented in 4 of the 6 RCTs with positive effect sizes and a
significant increase in the percent of patients prescribed or record of use noted for a controller
medication before and after interventions. The positive effect sizes, measured as an increase in
patients on inhaled corticosteroids from baseline to outcome and between intervention and
control groups, ranged from a low effect size of 0.12 (relative effect size defined as [Int outcome —
INt basetiney/ INt basetine] — [(CONtrol outcome —CONErOl paseine)/CONtrol paseine]” to @ moderate effect size
of 0.66 (standard effect size defined as [(Int outcome — INt paseline) — (CoNtrol ouicome — Control
baseline) |/pO0led standard deviation). A significant increase in the change of percentage of patients
treated with inhaled steroid from baseline to 12 months post intervention between three groups
(guidelines alone, prioritized guideline review criteria and review criteria plus feedback on actual
prescribing behavior) was noted as a positive increase of 15.9 percent in controller prescribing in
the review criteria plus feedback group as compared with an increase of 11percent in the review
criteria only and no change (0 percent) in the guideline only group.>® A positive but
nonsignificant difference (2.7 difference in proportion of patients) was noted in the proportions
of patients in practice with asthma “prophylaxis” after one year as compared with practices
proviq:)gd with diabetes guidelines (Difference in asthma prophylaxis: 2.7 (95% CI -14.4 to
19.7).

Two RCTs reported no effect based on low hazard ratios of 0.77 (95% CI: 0.59, 1.01) to 1.08
(95% CI: 0.90, 1.3) on prescribing asthma controller medications, in a study using a mailed
prescriber feedback intervention® and no before and after differences in percentage of patients
with full adherence to guideline defined as prescribed medication consistent with guidelines was
low (3.2 to 8 percent, p=0.19) between a “benchmark” group who had their prescribing behavior
compared with a performance benchmark or comparison with other prescribers versus a
traditional or individual feedback group who did not receive comparison with other prescribers.>
Of the five pre-post and nonrandomized controlled design studies, only two reported an increase
in prescribing controller medications®® ranging from 52 percent to 104 percent; change in
prescribing over time (52 percent change over 6 months) in a therapeutic outcomes monitoring
program,®® increase of 104.4 percent in patients with intermittent asthma but a decrease of ICS
by 10.8 percent in patients with persistent asthma.®* The strength of the evidence of feedback and
audit support on prescribing asthma controller medications is moderate with several caveats.
Factors that lessen the confidence in the results include inconsistent definitions of controller
medication prescribing behavior (controller only, controller + rescue medication, and
prophylaxis asthma medication), wide variation in feedback and audit intervention protocols, use
of varying clinical asthma and GP guidelines over a long period (1990-2007), inconsistent
follow-up periods ranging from 3-12 months, and inconsistent control in the analysis for asthma
severity (Table 10).

In summary, a number of feedback/audit studies show a small to moderate increase in
prescribing of controller medicines by health care providers. Most feedback/audit interventions
were multifaceted, thereby limiting our ability to discern if the specific feedback/audit
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component was effective in increasing controller medication prescribing by health care
providers. In summary, moderate evidence supports the use of feedback/audit to increase the
prescribing of controller medicines (Table 8).

Clinical Pharmacy SuLoport

We identified one RCT"°, a nonrandomized study® and a controlled pre-post study®’
evaluating the effect of clinical pharmacy support on prescribing asthma controller medications.
All interventions included a pharmacist education component. All were conducted at
international sites including Australia®®” and Netherlands.®®

Clinicians in all studies were pharmacists.®>®” Only one study included clinician
characteristics such as gender (control: female 56 percent, intervention: female 44 percent) and
most pharmacists 35 years of age or older.®®

The one RCT implemented a pharmacy care program training pharmacists in risk assessment,
medication adherence and spirometry use and compared with a control group of usual care.®
Among the non-RCTs, only one intervention of a specialized asthma service by community
pharmacies including seeing patients by appointment, assessing and intervening on patient
medication needs and goal setting was compared with two groups of control patients was
strong.®” The nonrandomized study tested a minimal intervention that encouraged pharmacists to
hold meetings with local general practitioners to discuss guideline care for children with
asthma.®®

The one RCT reported a statistically significant increase in dispensing asthma controller and
reliever medication versus reliever only medications in the intervention group when compared
with controls (odds ratio 3.80 (95% CI: 1.40, 10.32, p=0.01).% Of the two other studies,
increased asthma controller medication use at 6 months follow-up was also reported in an
intervention of a specialized asthma service by community pharmacies including seeing patients
by appointment, assessing and intervening on patient medication needs and goal setting with the
patient as compared with control patients in two control groups (Preventive medication use:
control 1: 90.9 percent, control 2: 78.6 percent, intervention: 97.4 percent; p=0.04), however an
analysis was not reported for comparison of control 1 with intervention group.®’ The second
study was of a minimal intervention, encouraged pharmacists to hold meetings with local general
practitioners to discuss guideline care for children with asthma. This study reported an increase
in controller medications (2.7 percent children with no use of an inhaled corticosteroid
medication at 12 months, p<0.05).%

The strength of evidence that clinical pharmacy support increases prescription of asthma
controller medications is moderate due to consistent and precise results, despite medium risk of
bias. There was a notable lack of RCTs addressing this intervention and outcome. The one RCT
evaluating the effect of clinical pharmacy support on prescribing asthma controller medications
versus rescue medication for children indicated a large shift from the use of rescue medication
only to rescue medication plus controller medication (OR 3.80 (95% CI: 1.40, 10.32, p=0.01).%
The evidence from this study is strong based on a large sample size (n=50 pharmacies and
n=351/396 patients completing study), blinding of pharmacists and high follow-up rates
(Intervention: 86 percent and Control 91 percent), yet this is the only RCT evaluating a
pharmacy intervention. Two studies reported moderate effect size defined as change in
percentage of patients prescribed controller medication between pre and post intervention
periods (6 percent to 21 percent),®®®” However the studies either lacked a large sample size
and/or reported inconsistent description of controller medication use (“no inhaled corticosteroid
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use while on long-acting betamimetics” or “ideal asthma medication profile was reliever +
preventer + symptom controller medication”) (Table 10).

In summary, moderate evidence suggests that the use of clinical pharmacy support increases
prescribing of controller medications (Table 8).

Education Only
Ten studies of education alone as an intervention examined prescribing asthma controller

medication as an outcome, including six RCTs®"® and four with pre-post designs.’*"" Nearly all
of the studies targeted primary care physicians (GPs, FPs, pediatricians) or nurses and one
recruited pharmacists.” The education interventions were varied and included small group
asthma education programs,® structured training’’ seminars (including interactive),”* and grand
rounds.”” Besides delivering specific asthma content, certain interventions also emphasized more
general skills, such as training in communication.®®"* The studies examined prescription of
asthma controller medications, including “anti-inflammatory” medications generally, as well as
specific classes such as inhaled corticosteroid, leukotriene modifiers and cromolyn. The findings
from all studies were consistently in the positive direction, reporting increases in controller
medicines prescribing by 3.5 percent to 50.3 percent, though statistically significant increases
were reported only in 3 of the studies. Most studies were at high risk of bias and the strength of
the evidence was low overall. Thus, the evidence is not sufficient to conclude that the education
of health care providers would increase prescribing of controller medications. A majority of
provider education intervention studies showed no significant increase in prescribing of asthma
controller medicines (Table 10).

In summary, provider education does not increase the prescription of asthma controller
medications. However, our confidence in this conclusion is low (low strength of evidence)
(Table 8).

Quality Improvement and Pay-for-Performance
No studies examined the effect of quality improvement strategies on prescription of asthma
controller medications. Therefore, there is insufficient evidence for this outcome (Table 8).

Multicomponent

Seven studies evaluated the impact of multicomponent interventions.®*"®%® All interventions
included a copy of the guidelines (information) and an educational component (education);
additional interventions included onsite staff to aid in reorganization of practice flow
(organizational change); feedback to individual providers based on chart reviews (feedback and
audit), and toolkits with materials for provider use and/or distribution by providers for patient
use. Four”®®#% were cluster-randomized controlled trials (randomizing primary care practices)
and three®""®®2 were pre-post studies with no comparison group. Only two of the pre-post
studies®*’® and one of the three RCTs’® found an impact of their multicomponent intervention on
rates of inhaled corticosteroid prescriptions. The magnitudes of effect reported by the two pre-
post studies were large (reporting a 25 percent increase and a 49 percent increase, respectively,
in prescribing rates); however, these studies utilized the weakest available study design.
Furthermore, one of these two studies measured this outcome via provider self-report, thus
introducing a substantial risk of bias. In the single RCT reporting a statistically significant
impact, the magnitude of effect was small, with investigators reporting a difference of only 0.1
puffs per day per patient between groups. Two other RCTs®**®! observed an effect in the positive
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direction, but the observed effect did not reach statistical significance. In both these studies, the
lack of statistical significance could be attributed to a comparable increase in ICS prescribing
rates in the comparison group, thus raising questions about the true impact of the intervention as
reported by the two uncontrolled studies (Table 10).

In summary, there is low strength of evidence supporting the effectiveness of
multicomponent interventions to increase prescribing of controller medications for asthma (Table
8).

Information Only

Two RCTs®**® evaluated the provision of information to providers as the only intervention.
One study was a trial in which patients were randomized to have information about asthma
management and treatment guidelines inserted in their medical records for provider use.®
Individual providers thus cared for patients in both arms simultaneously. This study found no
difference in rates of inhaled corticosteroid prescribing between study groups. The other study®*
randomized providers to be involved in guideline development or not, prior to the distribution of
the guidelines to all study providers. This study reported a decrease, rather than an increase, in
inhaled corticosteroid prescribing rates that was statistically significantly larger in the
intervention group than the comparison group (9 fewer prescriptions per 1000 patients in the
intervention group versus 1 fewer prescription per 1000 patients in the control group, p<0.01).
This was the only unintended consequence we identified from the included studies in our review
(Table 10).

In summary, because of inconsistent results between only two studies, there is insufficient
evidence to determine if information alone is effective in improving rates of controller
medication prescribing in asthma (Table 8).
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Table 8. Prescriptions for controller medications—strength of evidence for KQ1

Intervention No. of Studies/No. Of Risk of Consistency | Directness | Precision Strength of Evidence (SOE) & Magnitude of Effect
Health Care Providers Bias (MOE)
iy 15/1,635 . . . . SOE: Moderate . . .
Decision support 6 RéTs 9 pre-post Medium Consistent Direct Precise '\R/I((:)'II'E Large: 2%-34% in pre-post studies; 2%-17% in
' S
SOE: Low
Organizational MOE: Small: In the RCT: 8%-16% _for all asthma patients;
change 2/228 Medium Consistent Direct Precise 4%-11% among patients with persistent asthma; 4%-9%
1RCT, 1 pre-post for inhaled steroids (ICS) for all asthma patients; 13%-
19% for ICS for patients with persistent asthma. In the
pre-post study: 12% increase in ICS
SOE: Moderate
MOE: Moderate
11/ 1.831 Effect size: 0.12-0.66. Percent increase in patients treated
. ! with ICS: 15.9% feedback vs. 11% review guideline and
Feedback and audit | 6 RCTs, 4 pre-postand 1 Medi Consistent Direct Imprecise | 0% guideline only. Pre-post studies of therapeutic
nonrandomized edium onsis P °9 nly. Fre-post st P
controlled outqomes monitoring ora mailed fact sheet + .pharmacy
profile feedback study increased ICS prescribing: 52-
104% ,
Hazard ratio range: 0.77-1.08
SOE: Moderate
Clinical Pharmacy 3/91 MOE: Moderate
Support 1 RCT, 1pre-post, 1 non Medium Consistent Direct Precise OR: 3.80 (95% CI: 1.4, 10.32)
randomized Percent increase in patients prescribed controller meds
pre and post: 6-21%.
. SOE: Low
Education only éggfl Medium Consistent Direct Imprecise | MOE: Small to large in studies: 3.5-50.3% increase in
S, 4 pre-post o . '
prescribing controller medicines [no benefit].
Quality
improvement and 0 SOE: Insufficient
Pay-for- MOE: N/A
performance
SOE: Low
Multicomponent 7/ >1141 . . . . . MOE: Moderate. Of 7 stgdigg, only two pre-post stud[eg
interventions 4 Cluster randomized, 3 High Consistent Direct Imprecise | and one RCT reported significant increases in prescribing
pre-post of controller medicines (25%-49% in pre-post study; small
positive MOE in RCT). Other effects were null.
Information Only 2/107, 1 RCT, 1 quasi- High Inconsistent Direct Imprecise SOE: Insufficient

experimental

MOE = magnitude of evidence; RCT = randomized controlled trial; SOE = strength of evidence
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Outcome: Self-Management Education and Asthma Action Plans

Key Points and Evidence Grades
e Moderate evidence supports the effectiveness of decision support interventions to
increase the provision of self-management education/asthma action plans by health care
providers. Most of the evidence supporting the use of decision support interventions
comes from nonrandomized studies.
e The strength of evidence is low to support organizational change to increase provision of
self-management education/asthma action plans by health care providers.

e The strength of evidence is low to support audit interventions to increase the use of self-
management education/asthma action plans by health care providers.

e The strength of evidence is moderate to support the use of clinical pharmacy support
interventions to increase the provision of self-management education and asthma action
plans.

e The strength of evidence is low to support education-only interventions to increase the
use of asthma action plans.

e The strength of evidence is low to support quality improvement interventions to increase
prescribing of asthma action plans/self-management education by healthcare providers.

e The strength of evidence is low to support multicomponent interventions to increase the
provision of self-management education/asthma action plans by health care providers.

e There is insufficient evidence to determine if information alone is effective in improving
rates of provision of self-management education and asthma action plans by health care
providers.

Decision Support

Ten studies evaluated the impact of decision support interventions on the provision of patient
education/asthma action plans.3"38424345498689 £ of the studies were RCTs,>" 38789 while the
remainder used a pre-post study design.*?#3#>48688 The interventions included computerized
support,3"38424389 3 flow sheet/algorithm,®®® and/or the provision of guidelines.*® These studies
all focused on primary care settings and all studies involved a mix of primary care providers,
such as general practitioners,®” pediatricians,**®" or family practitioners.®® Of the two studies that
reported patient sociodemographic data,**®” the majority of patients were African American.

Seven of these studies reported a positive effect of decision support on the provision of
patient education/asthma action plans.*2434>4%858 The increase in self-management
education/use of asthma action plans across these studies ranged from 14 percent to 84 percent.
Of the four RCTs, only one showed a positive impact.®” An increase in the provision of asthma
education/asthma action plans by health care providers was observed primarily in pre-post
studies (Table 10).

In summary, moderate evidence supports the use of decision support interventions to increase
the provision of asthma education/asthma action plans by health care providers(Table 9).

Organizational Change

Two studies examined how organizational change influenced the provision of patient self-
management education and/or asthma action plans, one using an RCT design® while the other
used a pre-post design.®* Investigators in the pre-post study®® instituted a registry to track asthma
patients and an asthma case manager, while investigators in the RCT® restructured the clinical
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protocol for how asthma patients are cared for during ambulatory care encounters (“3+ visit
plan”). In general, the effect of organizational changes to increase self-management
education/asthma action plan use by health care providers was small. In the pre-post study, there
was a 10 percent increase in documentation of patient education (p<0.001) and a 14 percent
increase in documentation of home asthma action plan (p<0.001), while in the RCT, the
investigators observed a 10 percent increase in asthma education (p=0.01). (Table 10)

In summary, low strength of evidence supports the use of organizational change as a method
to increase the provision of self-management education/asthma action plan by health care
providers (Table 9).

Feedback and Audit

We identified three RCTs*>’ and two pre-post studies ®*®? evaluating the effect of feedback
and audit interventions on the self-management education and use of asthma action plans.
Results of feedback and audit interventions for increasing use of self-management education and
asthma action plans are positive. Statistically significant positive effects for recording inhaler
technique were noted with an RCT of a medical record annual asthma and guideline audit with
prompt intervention when compared with diabetes control group.®® A significantly higher
proportion of health care providers recording inhaler technique was reported in the audit and
prompting intervention group (proportion difference between intervention and diabetes control
group: 12.9 percent (95% CI: 1.9 percent, 23.9 percent).”® A negative change for peak flow meter
use was noted in the guideline review criteria plus feedback group (decrease 3.6 percent) . In this
same study, no effect in self-management was observed® and a minimal increase of 0.7
difference in proportion (95% CI: -15.2, 16.7) after practices received asthma guidelines.

Asthma action plan use was significantly increased in patients exposed to a benchmarking
feedback intervention or benchmarking quality circle (BCQ), i.e. comparing own prescribing
performance with performance of GP who performed best in the quality circles (benchmarking),
as compared with Traditional Quality circles (TQC) intervention without benchmarking and
compared over time between baseline (T1) and 12 months after implementing the intervention
(T2) (T1-T2: Benchmark Quality Circle: increase percent use from 6.7 to14.3 percent (7.6 point
increase), Traditional Quality Circle: 6.1 to 10.6 percent (4.5 point increase), p=0.008).>’

There was no reported increase in providing self-management education in a benchmarking
feedback intervention.*’

Among the pre-post studies, spacer use was increased in patients enrolled an intervention that
involved a letter based prescriber and pharmacist educational plus prescribing feedback
intervention pre and post intervention (Feedback and pharmacy education intervention: increased
6-7 percent, vs. an 8-2 percent decrease in a comparator control group that received no feedback
or pharmacy education with a decrease of 8-2 percent in spacer use in a comparison group with
no intervention p=0.007) and no change in peak flow meter use between groups.®® A 133 percent
increase in the provision of patient asthma education was reported in a feedback intervention
comparing individual primary care providers with peers and asthma education for their office
staff (asthma education: baseline: 30 percent, 6 months:70 percent).®

Feedback/audit interventions increase asthma self-management education/asthma action plan
use, although the amount of increase ranges is variable. The magnitude of effect for feedback
and audit support to increase the provision of self-management education/asthma action plans is
low based on a negative to low differences in proportions for practices recording peak flow
meter use. A moderate increase was noted for inhaler technique: 12.9 (95% CI: 1.9, 23.9),*® and

60,62
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a small increase in change of asthma action plan use (7.6 percent) in a benchmarking feedback
group (Table 10).*”

In summary, a low strength of evidence support of the use of feedback and audit
interventions to increase the provision of self-management education/asthma action plans by
health care providers (Table 9).

Clinical Pharmacy SuLoport

We identified one RCT® evaluating the effect of clinical pharmacy support on the self-
management education and asthma action plans. Patients receiving care by pharmacists enrolled
in Pharmacy Asthma Care Program had increased asthma action plan noted as percent change
from baseline to 6 months (asthma action plan provision mean change from baseline: 40.4
percent (95% CI: 31.9, 48.9), p=0.001, however there are no comparison data for the control
group (Table 10).%

In summary, based on the one study, there is moderate evidence to support the use of clinical
pharmacy interventions to increase self-management education/asthma action plan use by health
care providers (Table 9).

Education Only

There were five RCTs of education only interventions that examined provision of a
written asthma action plan as an outcome. Most targeted general practitioners and one focused
on pediatricians, with a variety of education only strategies. The education interventions were
varied and included small group asthma education programs, structured training, and interactive
seminars. Two studies reported statistically significant increases in receipt of an asthma action
plan, with increases of 10 percent (p=0.03)"* and 15 percent (p=0.046)*®while the other three
studies’**® reported no significant increase (relative risk: 1.40, +1.1 percent and OR 1.00).0ne
study examined not only whether patients were more likely to receive an asthma action plan®®
but also whether the physicians in the intervention arm were more likely to report using a asthma
action plan. However, in this study, no significant increase in physician report of asthma action
plan was reported. These studies evaluating the use of health care provider education had mixed
results in improving patient education/asthma action plan use by health care providers (Table
10).

In summary, low strength of evidence suggests that educational interventions can increase
use of asthma action plans by health care providers (Table 9).

68,70,71,92,93

Quality Improvement and Pay-for-Performance

Three studies examined the effect of quality improvement strategies on receipt of asthma
action plans.®*® The design of the studies included an RCT,*® a pre-post study,**and a
controlled, pre-post study.” All three studies involved pediatric health care providers, including
nurses, nurse practitioners and physicians. Two studies assessed participation in a Breakthrough
Series collaborative,*>* and one study assessed a combination of continuous quality
improvement and the addition of a community health worker.*

Overall, the results are inconsistent, with a -3 percent to 33 percent change in the proportion
of patients provided an asthma action plan. Two of the three studies®*®, both pre post studies,
showed a 19 percent to 33 percent improvement in the proportion of patients who had received
an asthma action plan. One of these studies,*® the controlled pre-post study, showed a 19 percent
increase by survey and a difference of 33 percent by medical record review in the intervention
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arm. The second study showed a 28.2 percent increase in the proportion of patients who had
received an asthma action plan. In one of the two pre-post studies, documented self-management
education increased by 21 percent, although there was no definition of what constituted self-
management education and how it was documented.*

The third study,”® an RCT, showed no significant improvement in the use of asthma action
plans by providers, with a 1 percent increase in the intervention group and 4 percent increase in
the control group for a -3 percent difference of difference.®® However, there was some evidence
of poor adherence to the quality improvement intervention in the RCT, with decreases in
participation in the learning sessions and in outcome reporting over time (Table 10).%

In summary, there is low strength of evidence that quality improvement leads to moderate
increases the provision of self-management education/asthma action plans in select populations
of health care providers, based on two positive observational studies and one negative RCT with
evidence of suboptimal engagement by participants (Table 9).

Multicomponent

Six studies® 880828397 ey amined the impact of multicomponent interventions on rates at
which providers created asthma action plans for their patients. Two studies®®® were cluster-
randomized trials of primary care practices, while the remaining four studies®*®# were pre-
post studies. The interventions varied in their content, but most included an educational
component. Other elements of these interventions included: (1) training in communication
techniques, provision of a spirometer and training in use of spirometer’®; (2) laminated posters of
asthma guidelines and medications, feedback on asthma action plan use, and monthly calls from
an intervention team to troubleshoot communication problems®’; (3) asthma kits (peak flow
meters, spacers, educational materials) and systems-level changes (flow sheets and standing
medication orders)®’; (4) systematic use of a patient questionnaire and an asthma management
algorithm; (5) an asthma coordinator and feedback on performance as part of continuous quality
improvement efforts; (6) an educational toolbox, seminars, teleconferences, mini fellowships,
opinion leader visits, clinician-specific feedback, and pay for performance.®® All four pre-post
studies reported a large and statistically significant positive impact on asthma action plans over
time (ranging from 27 percent-46 percent of included providers, median 42 percent), but, in the
absence of comparison groups, could not account for secular trends. Both RCTs reported
changes in the provision of patient education/asthma action plans in a positive direction, (one
reporting an increase among seven percent of providers, the other reporting a relative rate of
1.82) but neither result achieved statistical significance (Table 10).

Based on the use of weak study designs among studies observing an intervention effect,
combined with the inconsistency of results among studies, there is low evidence to support the
effectiveness of multicomponent interventions in increasing the provision of patient
education/asthma action plans (Table 9).

Information Only

No studies examined the impact of information provision alone on self-management
education or asthma action plans. Therefore, there is insufficient information to assess the effect
of information-only strategies on self-management education/asthma action plan use by health
care providers (Table 9).
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Table 9. Self-management education and asthma action plans—strength of evidence for KQ1

No. of Studies/No.

Intervention Of Health Care ngk of Consistency Directness Precision Strength of Evidence (SOE) & Magnitude of
Providers Bias Effect (MOE)
L 10/122-124 . . . . SOE :Moderate
Decision support 4RCTs, 6 pre-post Medium Consistent Direct Precise MOE: Large: 14% - 84%
Organizational 2/24 . . . . SOE: Low
change 1RCT, 1 pre-post | Medium Consistent Direct Precise MOE: Moderate: 10% - 14%
SOE: Low
MOE: Low
Self-management education:
Peak Flow: difference in proportions between
practice groups at follow-up range from low of
Feedback and audit 5/336 Medium Inconsistent Direct Imorecise 0.7 (95% CI: -15.2, 16.7)
3 RCTs, 2 pre-post P Inhaler technique education: 12.9% (95% CI:
1.9, 23.9)
Asthma Action Plans: Increase of 7.6 % in
Feedback with Benchmark (Traditional: 4.5%)
Asthma Education:
Pre to post: 133% increase.
Clinical pharmacy SOE‘, Moderate
support 1/ 82 Low Consistent Direct Imprecise MOE: Modgrate .
1 RCT, Asthma Action Plans: change from baseline to
follow-up: 40%
SOE: Low
Education only 5/470 High | istent Direct | . MOE: Small — moderate
5 RCTs '9 nconsisten rec mprecise Asthma Action Plans:
10%-15% , OR/RR 1.40/1
Quality improvement 3/63 practices .
(providers not . . . . SOE: Low
and pay-for- High Inconsistent Direct Precise . . on i
performance reported) MOE: Moderate: -3-33% increase
1 RCT, 2 pre-post
SOE: Low
. MOE: Moderate
il\r/l]ltjeltrlvc:nn:i;())(r)]r;ent S/E%S'I'? 4 pre-post High Consistent Direct Imprecise Pre-post studies: Positive impact on provision of
’ Asthma action plans: 27-46% increase. RCTs:
smaller effect sizes (7% of providers; RR'=1.82)
Information only 0 N/A N/A N/A N/A SOE: Insufficient

MOE: N/A

SOE = strength of evidence; MOE = magnitude of effect; N/A = not applicable; OR = odds ratio; RCT = randomized controlled trial; RR = relative risk; RR’= relative rate
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Table 10. Study characteristics for health care process outcomes

Health Care Process Outcomes
Intervention Author, Year Stu;jy Typg of No. of Providers No. of Patients Prescription for Self-Management
Design Provider Controller Education/
Medicines Asthma Action Plan
Mahi-Taright S., General
20047 Pre-post Practitioner 50 49 %) N/A
Cowie R. L Arm A (Basic Education): NR
20017 T Pre-post | NR NR Arm (Intermediate Education): NR %] N/A
Arm C (Intensive Education): NR
Davis R. S., Primary
20047 Pre-post | - iheare 20 NR 0 N/A
Blackstien-Hirsch -
P.. 20007 Pre-post | Physician 59 195 %) N/A
68 General Arm A (control):107
Shah S., 2011 RCT Practitioner 150 Arm B: (PACE):110 T
Smeele I. J., RCT General ﬁm g‘ (Control):17 Arm A (Control):223 o N/A
1999% Practitioner . Arm B (Education):210
(Education):17
Education 70 L Arm A(Control):11 Arm A(Control):122
Only Brown R, 2004 RCT Pediatrician Arm B(Education):12 | Arm B(Education):157 % %
Clark NM, Pediatrician Arm A:37
1998™ RCT ,Physician Arm B(Education):37 637 T T
Stergachis A, . Arm A(Control):NR Arm A(Control):177
2002 RCT Pharmacist Arm B(Education):35 | Arm B(Education):153 & N/A
Nurse
Premaratne U. . Arm A(control):14410
N., 1999 RCT practice NR Arm B(Education):9900 Z N/A
nurses
Holton C., RCT General ﬁm 'SECSOT:;?TI]);? Arm A(Control):157 N/A o
2011% Practitioner mBl>p Y| Arm B( Spirometry training):240
training):127
Arm A( Contrql):18 Arm A( Control):121
. Arm B(Education .
Sulaiman N. D., General . ] Arm B(Education and
93 RCT - and guidelines):18 A . N/A %)
2010 Practitioner Arm C(Guidelines): guidelines):156
15 ) Arm C(Guidelines):134
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Table 10. Study characteristics for health care process outcomes (continued)

Intervention

Author, Year

Study
Design

Type of
Provider

No. of Providers

No. of Patients

Health Care Process Outcomes

Prescription for
Controller
Medicines

Self-Management
Education/
Asthma Action Plan

Decision
Support

Bell, 2010%

RCT

Pediatrician

NR

Arm A (UP control): 5192
Arm B (UP intervention): 5040
Arm C (SP control): 3843
Arm D (up control): 5375

%)

Cho, S.H.,
2010*

Pre-post

Allergist,
general
practitioner,
physician

377

2042

N/A

Cloutier M.M.,
2002

Pre-post

Nurse, nurse
practitioner,
other,
pediatrician,
physician,
physician
assistant
advanced
practice
nurses, family
practice

172

860

N/A

Cloutier
M.M.,2005*

Pre-post

Nurse, nurse
practitioner,
pediatrician,
physician
assistant,
primary
health care
pediatric
residents,
medical
students

151

3748

N/A

Davis A.M.,
2010%

Pre-post

Physician
family

medicine
residents

NR

180

N/A
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Table 10. Study characteristics for health care process outcomes (continued)

Health Care Process Outcomes

Intervention Author, Year Stu;jy Typg of No. of Providers No. of Patients Prescription for Self-Management
Design Provider Controller Education/
Medicines Asthma Action Plan
Eccles M, General Arm A (angina): 4851
2002% RCT practitioner NR Arm B (asthma): 4960 % %
Fairall L., 2010 | RCT Nurse 148 Arm B (intervention): 1000 0 N/A
Nurse
Halterman J.S., practitioner, Arm A (control): 124
2006 RCT pediatrician, NR Arm B (intervention): 122 N/A T
physician
gorzs(;/z/)tzlls Pre-post | Physician NR NR 0 N/A
Nurse
practitioner, Arm A (standard
Kattan M,, RCT physician practice): NR Arm A (standard practice): 466 2 N/A
2006% assistant, Arm B (decision Arm B (decision support): 471
primary support): 435
healthcare
Decision Lesho EP, Primary
Support 2005% Pre-post | oalthcare NR 330 @ T
(continued) Arm A (Control): 54
Martens General Arm B (Guidelines Arm A: 24,160
J.D.,2007* RCT practitioner and involved in Arm B: 35,748 Z N/A
development): 53
McCowan C., General Arm A (control): 330
2001% RCT practitioner NR Arm B (decision support): 147 N/A &
Mitchell General
E.A.,2005% RCT practitioner 270 NR © N/A
Nurse,
physician
ggfg% WP, Pre-post | practice NR NR %) 0
managers,
other staff
. Practices 1 and 2: .
Ragazzi H., Nurse, Practice 1: 17
2011% Pre-post | e iatrician 26-28 Practice 2: 26 N/A T

Practice 3: NR




Table 10. Study characteristics for health care process outcomes (continued)

Health Care Process Outcomes

Intervention Author, Year Stu;jy Typg of No. of Providers No. of Patients Prescription for Self-Management
' Design Provider ' ' Controller Education/
Medicines Asthma Action Plan
Rance K., N‘”S.e. 2
2011%° Pre-post praqtltlt_)r)er, 4 41
pediatrician
Ruoff G., 2002°® | Pre-post F;‘m'.'y. 17 122 N/A 0
Decision Shapiro A Noce Arm B (SBHC): 200
apiro A., i urse, rm :
(Scl:)?\?i?]ﬁe o 201" Pre-post | 1\ sician 25 Arm C (NYCHP): 197 T N/A
Shiffman R.N Arm A (Sole physician arm;
2000%° R Pre-post | Pediatrician 11 patient arm, pre): 91 %) N/A
Arm B (patient arm): 74
86 i Primary
To T., 2008 Pre-post healthcare NR 1408 N/A T
Arm A
(Netherlands):181
. Arm B (
yermga ceM. | rer Sg(‘:firtﬁ)'ner Sweden):204 NR 0 N/A
Arm C (Norway):199
Arm D (Slovakia):81
Arm A (control): 141
Arm B (Individual
patient count data
Feedback gggggrgaard 3 RCT Sl%r(]:?i:?cl)ner feedback):77 6437 %) N/A
and Audit Arm C (Aggregate
data feedback):74
Arm A (Guidelines
only):27 Arm A (Guidelines only):483
General Arm B (Guidelines Arm B (Guidelines with audit
Baker R., 2003*® | RCT Practifioner with audit criteria):27 | criteria):510 0 @

Arm C (Guidelines
with audit criteria
and feedback):27

Arm C (Guidelines with audit
criteria and feedback):489
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Table 10. Study characteristics for health care process

outcomes (continued)

Health Care Process Outcomes

Intervention Author, Year Stu;jy Typg of No. of Providers No. of Patients Prescription for Self-Management
Design Provider Controller Education/
Medicines Asthma Action Plan
General Arm A (Diabetes Education):NR
Feder G, 1995° | RCT € NR Arm B (Education, Reminders and 0 0
Practitioner .
Audit):NR
Arm A (traditional quality
. circle):NR
Schneider A., General .
5008% RCT Practitioner 96 Arm B' (oenchmark quality %) 0
circle):NR
Arm C (combined arms):256
. Arm A (UTI):91 Arm A (UTI)::NR
\;ggggga Cem, RCT S;T:Et}i;?cl)ner Arm B (Education Arm B(Education and 0 N/A
and Feedback):90 Feedback):NR
Arm A (Patient specific
information: Prescribers with
Coleman C. I, Pharmacist patients on 'high dose"):510
Zﬁg%ﬁ;? 2003%° Pre-post | prescriber NR Arm B (Patient specific @ T
(continued) information: Prescribers with
patients on ‘low dose"):135
Suh D. C,, Arm A: (566)
2001° Pre-post | NR NR Arm B(Feedback):1050 T N/A
Scl)c(:)%rgzan M. J, Pre-post | Pediatrician 29 228 N/A 0
General
Practitioner,
Herborg H., ) Other, Arm A (Control):64
2001% Non-RCT | pparmacist | Arm B (TOM):75 NR T N/A
Pharmacy
assistant
Hoskins G General Before intervention: 782
1997%° v Pre-post ractitioner 91 Education and feedback N/A N/A
p intervention: 669




Table 10. Study characteristics for health care process outcomes (continued)

Health Care Process Outcomes

Intervention Author, Year Stu;jy Typg of No. of Providers No. of Patients Prescription for Self-Management
Design Provider Controller Education/
Medicines Asthma Action Plan
Armour C., . Arm A (control): 25 Arm A (Control): 186
2007% RCT Pharmacist | A/ 8 (PACP): 32 | Arm B (PACP): 165 T T
Arm A:
General
practitioner
Arm B:
Nonrand | ST l Arm A (control): 3527
. 66 . practitioner, rm A (control):
De Vries, 2010 omized pharmacists 9 Arm B (feedback): 1447 T N/A
- pre-post | aArm c:
Clinical Generél
Pharmacy "
Support practitioner,
pharmacists,
pediatrictian
Arm A:
[?rigﬁ:?()lner Arm A (Control 1):
harmacist’ 13 Arm A (Control 1): 22
Saini B, 2004°%’ Pre-post 2 B: Arm B (Control 2):12 | Arm B (Control 2):28 0 N/A
rr1m L Arm C (Education): Arm C (Education): 52
p armfaust NR
Arm C:
pharmacist
Arm A (Control):54
Arm B (Guidelines
Martens J. D., General and involved in
2006% RCT Practitioner development):53 NR v N/A
Information Arm C (Guidelines
Only only):26
General
- Arm A (Control):1563
i%(;s%spp, RCT ELaII’gtétloner, NR Arm B (Reminders and %) N/A

Tools):1585

33




Table 10. Study characteristics for health care process outcomes (continued)

Health Care Process Outcomes

Intervention Author, Year Study Type of No. of Providers No. of Patients Prescription for Self-Management
! Design Provider ' ' Controller Education/
Medicines Asthma Action Plan
Pediatric Arm A (Control):1531
Finkelstein J. A., . Arm B (PLE Intervention):2003
2005 RCT n:'?)?/:gilr 228 Arm C (Planned Care Z N/A
P Intervention):1635
Pediatric
Thvne S.M medical Arm A (Time 1, 2002-2003):NR
Organizational 20%752 T Pre-post | providers," NR Arm B (Time 2, 2003-2004):NR 0 N/A
Change "urgent care Arm C (Time 3, 2004-2005):NR
clinicians"
Glas%ow N. J., RCT General ﬁm g‘ (Control):12 Arm A (Control ):73 N/A 2
2003 Practitioner Lo Arm B (Intervention ):101
(Intervention):12
Patel P. H., Physicians,
2004°: Pre-post | |\ feas NR 451 N/A 0
Nurse, Nurse
Practitioner,
Fox P., 2007% Pre-post PhyS|9|an NR Chart_rewew sam!:)le :280 N/A 2
caregivers, Interview sample :405
administrative
Quality staff
Improvement | Mangione-Smith i "Health care Arm A (Control):126
R., 2005% Pre-post |, oviders” NR Arm B (Learning collaborative):385 N/A T
Nurse,
% Physician Arm A (Control):337
Homer CJ, 2005 RCT Front office NR Arm B( Learning collaborative):294 N/A Z
staff
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Table 10. Study characteristics for health care process outcomes (continued)

Health Care Process Outcomes

Intervention Author, Stu;jy Typg of No. of Providers No. of Patients Prescription for Self-Management
Year Design Provider Controller Education/
Medicines Asthma Action Plan
Nurse,
Physician,
Physician
Assistant
2eng§{1§é Pre-post | Medical 372 15508 0 )
" assistants,
practice
managers,
office staff
Arm A (Guidelines
only):34 Arm A (Guidelines only):98
Arm B (Education Arm B (Education and
. Hagmolen, General and Guidelines):34 Guidelines):133
Multicomponent w., 2008 | RCT Practitioner Arm C (Education Arm C (Education and Guidelines T N/A
and Guidelines and and individualized treatment
individualized advice):131
treatment advice):38
General
Practitioner,
Internist,
. Nurse
Daniels E. i Arm A(Control): 136079
c.2005% | RCT Practitioner, | 163 Arm B(Education): 90555 Z Z
Pediatrician,
Physician,
Physician

Assistant staff
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Table 10. Study characteristics for health care process outcomes (continued)

Health Care Process Outcomes

Intervention Author, Stu_dy Typ(_e of No. of Providers No. of Patients Prescription for Self-Management
Year Design Provider Controller Education/
Medicines Asthma Action Plan
Lundborg C General Arm A (Controll):104 Arm A (Control'):1333
S 199931 " | RCT Practitioner Arm B (Education Arm B (Education and %) N/A
" and Feedback):100 Feedback):1121
Nurse
Practitioner, .
Multicomponent Yaw1164BP, Pre-post | Physician, Educat|on'and Education and Feedback: 840 0 )
; 2008 g Feedback: 211
(continued) Physician
Assistant
Nurse,
gaﬂf%gl& Pre-post Eﬁﬂ:ztr;c'an’ NR Education and Feedback: 150 N/A 0
Healthcare

N/A = not applicable; NR = not reported; PACE = Physician Asthma Care Education; RCT = randomized controlled trial
T — Statistically significant increase in outcome of interest.
J — Statistically significant decrease in outcome of interest.
& — Difference between intervention and control groups or between pre- and post-intervention not statistically significant.
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KQ2: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact clinical outcomes (e.g., hospitalizations,
patient-reported outcomes such as symptom control)?

Outcome: Emergency Department Visits/Hospitalization

Key Points and Evidence Grades

e There is moderate strength of evidence supporting the effectiveness of decision support
interventions to reduce ED visits/hospitalizations. Most of the evidence supporting the
use of decision support interventions comes from nonrandomized studies.

e There is low strength of evidence that organizational change does not reduce ED visits
and hospitalizations for asthma.

e The strength of evidence is insufficient to support the effectiveness of feedback and audit
interventions reduce ED visits and hospitalizations.

e There is insufficient evidence to evaluate the effectiveness of clinical pharmacy support
interventions to reduce ED visits and hospitalizations for asthma.

e There is low strength of evidence for no benefit of clinician education to reduce
hospitalization/ED visits for asthma.

e There is low strength of evidence to suggest that quality improvement does not decrease
ED visits and hospitalizations.

e There is insufficient evidence to evaluate the effect of multicomponent interventions on
ED visits or hospitalizations for asthma.

e There is insufficient evidence to evaluate the effect of information-only strategies on ED
visits or hospitalizations for asthma.

Decision Support

Of the ten studies evaluating the effect of decision support on ED visits/hospitalizations, four
were RCTs,*>2¢89% \while the others were pre-post studies.*?*3%>48°08 The decision support
interventions included computer systems,******#checklists,*® supplemental feedback protocols,*
and structured pathways/algorithms.*®*® These interventions were combined with educational
interventions, organizational changes and/or reminders. The populations in these studies were a
mix of adult*43#>808998 and pediatric patients.*>3048->080

Nine studies reported a reduction in ED visits or hospitalizations, ranging
in impact from 5 percent to 60 percent (all statistically significant) among the studies using a pre-
post study design. Among the RCTs, the difference between intervention and control arms
ranged from 1 percent to 7 percent. One RCT reported no reduction in ED visits/hospitalizations
(Table 13).%

In summary, there is moderate evidence that decision support interventions targeting health
care provider adherence to guidelines reduce ED visits/hospitalizations (Table 11).

35,36,42,43,45,48,50,86,98

37



Organizational Change

Four studies evaluating organizational change measured the impact on patient ED visits
and/or hospitalizations.>>**?*! Two of these were RCTs,”**while the other two were pre-post
studies.®*! Three of the studies were focused on pediatric health care providers.”**% Little
specific sociodemographic information is provided about the patient populations. One of the
studies restructured asthma care visits*®, while the remaining three studies utilized supplemental
trained personnel as part of the intervention.>****! Three of the studies also incorporated an
educational component provided to health care providers.>**>

Reductions in ED visits and/or hospitalizations were reported by both of the pre-post studies
(41 percent and 54 percent, respectively, p-value <0.001 for both outcomes®™ and 4 percent
reduction in hospitalizations—no p-value reported?), while neither RCT (1 percent, p>0.05"*
and 7 percent, p=0.06") reported statistically significant reductions in ED/hospitalization rates
compared with the control arms in the study (Table 13).

In summary, organizational change does not reduce ED visits/hospitalizations. The strength
of evidence for this conclusion is low (Table 11).

Feedback and Audit

We identified one RCT>’ and one pre-post study® that evaluated the effect of feedback and
audit on ED visits and hospitalizations. Clinicians in both studies were primary care practitioners
with one study providing asthma education to unspecified office staff. No studies addressed
specialty care such as allergy, pediatrics or pulmonary medicine. There was little description of
the clinicians by race/ethnicity, gender or number of years of experience.

In the RCT"’, a traditional quality circle (TQC) intervention, in which providers were given
feedback on their individual performance and the aggregate performance of group providers, was
compared with a benchmark quality circle (BQC) intervention in which feedback on providers’
individual performance was explicitly compared with a performance benchmark (the highest-
performing ten percent of providers in the benchmark arm). The pre-post study® evaluated an
intervention comparing individual primary care provider’s guideline practice patterns with their
peers plus providing asthma education to office staff.®* The studies were conducted in Europe®’
and the U.S.%

There was a decrease in ED visits in the RCT.*’ Patients whose providers participated in a
benchmark quality circle (BQC) had a 6.7 point decrease in ED visits (from 17.6 percent at
baseline to 10.9 percent twelve months post intervention), but this decrease was smaller than the
13.6 percent decrease seen among patients whose provider participated in a traditional quality
circle (TQC) (19.7 percent at baseline to 6.1 percent [p=0.064]).>” The RCT did not report a
change in hospitalizations.>” A minimal reduction in ED visits (Baseline: 82 percent, 6 months:
81 percent) or hospitalizations (Baseline: 96 percent, 6 months: 94 percent) was reported in the
pre-post study (Table 13).%

In summary, no conclusions could be made because of conflicting results among a small
number of studies. The strength of the evidence is insufficient to determine the effect of feedback
and audit interventions on ED visits/hospitalizations (Table 11).
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Clinical Pharmacy Sugport

We identified one RCT* evaluating the effect of clinical pharmacy support on having an ED
visit or hospitalizations over 12 months in adult patients with asthma. The RCT evaluated the
effectiveness of a pharmaceutical care program for patients with asthma conducted at community
drugstores. The three arms of the RCT included (1) a pharmaceutical care program intervention
consisting of pharmacist computer alert of patient specific prescription fills + patient education
materials and resources + pharmacy care support, (2) control group patients receiving peak flow
meter instruction from pharmacist (PFM) and (3) a usual-care group. Patients assigned to the
Pharmaceutical Care group were more likely to have an ED visit or hospitalization over 12
months as compared with PFM group: odds ratio 2.16 (95% CI: 1.76, 2.63), but no difference in
ED or hospitalizations was noted when compared with the usual care control group (odds ratio
1.08; (95% CI: 0.93, 1.25) p> 0.05) (Table 13).%

In summary, there is insufficient evidence to determine the effect of clinical pharmacy
support interventions on ED visits/hospitalizations due to imprecise results from a single study
(Table 11).

Education Only

There were seven studies, 5 RCTs and 2 pre-post studies,”™"" that examined the
impact of education only on ED visits and hospitalizations. One only considered ED visits.” A
variety of educational approaches were used to influence general practitioners, pediatricians and
pharmacists, including interactive seminars, structured training and medical grand rounds. The
findings for both ED visits and hospitalizations were mixed. For ED visits, the findings included
both reduction and increase in visits. One of the studies did not find a statistically significant
effect for the intervention group overall, but did report statistically significant findings in a
subgroup of low income participants (-1.23 visits per year, p=.001).”% For hospitalization, one
study showed significant reduction in the annual rate” (-.02 to-.03 visits per year)while the other
5 studies showed no reduction (0 change in visit rate) or increases of rates of hospitalization (+5
to 10.5 percent) (Table 13).

In summary, education-only interventions do not reduce asthma ED visit or hospitalizations.
The strength of evidence for this conclusion is low (Table 11).

70-72,93,100 75,77

Quality Improvement and Pay-for-Performance

One RCT®examined the effect of quality improvement on ED visits and hospitalizations and
one controlled pre-post study evaluated the effect of quality improvement on the combined
number of ED visits and hospitalizations.” Both studies evaluated a Breakthrough Series
collaborative quality improvement strategy. These studies focused on pediatric health care
providers working in community health center settings. The patients were primarily African
American or Hispanic.

Neither study showed a statistically significant reduction in ED visits/hospitalizations, with a
5 percent reduction in ED visits,” a 2 percent reduction in hospitalizations®, and an increase of
0.3 combined ED visits and hospitalizations® reported in the quality improvement arms.
However, there was some evidence of poor adherence to the quality improvement intervention in
the RCT, with decreases in participation in the learning sessions and in outcome reporting over
time.*® When analyses were limited to the 9 practices that attended all three learning sessions,
they report that there was a significant reduction in ED visits (Table 13).

39



In summary, there is low strength of evidence to suggest that quality improvement does not
significantly reduce ED visits/hospitalizations based on one controlled pre-post study and one
RCT with evidence of suboptimal engagement by participants (Table 11).

Multicomponent

One study® evaluated the impact of a multicomponent intervention in pediatric clinics on
rates of ED visits and hospitalizations. This study implemented an intervention that included
elements of quality improvement, decision support, organizational change, and feedback-and-
audit. It recruited a cohort of patients across 17 participating sites, and collected ED and
hospitalization rates using parent recall at multiple time points. This study reported large and
statistically significant reductions in rates of ED visits and hospitalizations across the overall
cohort of enrolled patients (69 percent reductions for both outcomes). However, 44 percent of the
patient sample was lost to follow up, and significant heterogeneity in results was seen across
participating clinical sites (Table 13).

In summary the strength of evidence is insufficient to determine the effect of
multicomponent interventions on ED visits and/or hospitalizations (Table 11).

Information Only

Only one RCT study examined the impact of information provision alone.* The study was
done in Australia and measured outcomes only in children ages 1-15.% Information was inserted
into the charts of patients randomized to the intervention group. However, each provider
managed patients in both intervention and control arms simultaneously. This study found no
differences in rates of either ED visits or hospitalizations between study groups (Table 13).

In summary, based on a single study with a high risk of bias, there is insufficient evidence to
evaluate the effect of information only interventions ED visits/hospitalizations (Table 11).
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Table 11. Emergency department visits/hospitalization—strength of evidence for KQ2

No. of Studies/No.

Intervention of Health Care R'S‘.k of Consistency Directness Precision Strength of Evidence (SOE) & Magnitude of
Provi Bias Effect (MOE)
roviders
L SOE : Moderate
Decision support 4110;3;2-?3 6 Pre-post Medium Consistent Direct Imprecise MOE: Moderate: 5% - 60% in pre-post studies;
P 1% - 7% in RCTs
o SOE: Low
Organizational change gléngs 2 bre-post Medium Inconsistent Direct Imprecise MOE: Large: 41% - 54% in pre-post studies; 1% -
» < pre-p 7% in RCTs [no benefit]
Feedback and audit 2/125 Medium Inconsistent Direct Precise SOE: Insufficient
1 RCT, 1 pre-post MOE: N/A
glljlm(z)arltpharmacy 1/36 Low Unknown Direct Imprecise SOE: Insufficient
PP 1RCT P MOE: N/A
SOE: Low
MOE: Low [no benefit]
Education only 7/343 . . . . ED visits: Emdmgg !ncluded reductions and
5 RCTs, 2 pre-post High Inconsistent Direct Imprecise increases in ED visits.
! Hospitalizations: One study demonstrated
significant decrease in hospitalizations; others
showed no change or an increase (5 to 10.5%).
SOE: Low
Quality improvement 2/56 practices II\EAE? si:sli_t(sJYVSEDOr:gSgtfilct)]n
and pay-for- (providers not . . . . S Yol 07 1S .
Medium Consistent Direct Imprecise Hospitalizations: 2% reduction
performance reported) . P -
1 RCT, 1 pre-post ED visits/hospitalizations: 0.3.|nc.r(.ease.
! Neither study demonstrated significant
decreases in ED visits/hospitalization.
1/17 clinics
. (providers not . . . SOE: Insufficient
Mutlicomponent reported) High Unknown Direct Imprecise MOE: N/A
1 cohort
. 1/13 . . . SOE: Insufficient
Information only 1RCT High Unknown Direct Imprecise MOE: N/A

ED = emergency department; N/A = not applicable; SOE = strength of evidence; MOE = magnitude of effect; RCT = randomized controlled trial
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Outcome: Missed Days of Work/School

Key Points and Evidence Grades

e There is insufficient evidence for the effect of decision support on the number of missed
days of work/school from asthma, due to inconsistent results from two studies.

e Organizational change does not reduce missed school days from asthma. The strength of
evidence for this conclusion is low.

e There is insufficient evidence for the effect of feedback and audit interventions on the
number of missed work or school days due to inconsistent results in the one included
study.

e There is insufficient evidence for the effect of clinical pharmacy support on the number
of missed work or school days due to lack of any study addressing missed days of work
and school.

e There is insufficient evidence to evaluate the effect of education only strategies on
missed days of work/school from asthma due to inconsistent and imprecise results.

e There is insufficient evidence to evaluate the effect of quality improvement interventions
on missed days of work/school from asthma.

e There is insufficient evidence to evaluate the effect of multicomponent interventions on
missed days of work/school from asthma.

e There is insufficient evidence to evaluate the effect of provision of information to health
care providers on the number of missed days of work/school from asthma.

Decision Support

The two studies examining the impact of decision support interventions on missed work or
school had differing results. One study used an RCT design®® while the other used a pre-post
design.®® Both involved children, although the pre-post study.® also included adult patients. The
RCT™ reported no reduction in missed school in their study of providing supplemental morbidity
information to health care providers. The pre-post study®® reported a 49 percent reduction
(p<0.001) in school absenteeism and a 51 percent reduction in the odds of missed work (odds
ratio 0.49 [95% CI: 0.34, 0.71]) among the patient populations in a study that utilized a
combination of an asthma care map, a treatment flow chart, program standards, management
flow chart and action plan (Table 13).

In summary, there is insufficient evidence for the effect of decision support on the number of
missed days due to inconsistent results from two studies (Table 12).

Organizational Change

One RCT of organizational change, based on restructuring the clinical protocol for how
asthma patients are cared for during ambulatory care encounters (“3+ visit plan”), evaluated the
impact on missed school days and observed no significant reduction.®® More specifically, at 12
months, the percentage of children who missed no school was 52 percent in the intervention
group and 45 percent in the control group (odds ratio 0.8 (95% CO: 0.5 - 1.2); p=0.3) (Table 13).

In summary, organizational change does not reduce missed school days from asthma. The
strength of evidence for this conclusion is low (Table 12).
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Feedback and Audit

We identified one pre-post study®® that evaluated the effect of feedback and audit on work
and school days missed. The study compared individual primary care provider’s guideline
practice patterns with their peers plus providing asthma education to office staff.%® In the one
study, the percent reporting no school absences due to asthma in past 6 months: baseline: 49
percent; 6 months: 38percent--no p-value was reported. There was zero percent reduction in
parent work days missed due to child’s asthma (Table 13).

In summary, the one study that evaluated feedback/audit did not report reduction in the
number of missed days of work/school. The magnitude of the effect is low. In summary, there is
insufficient evidence to evaluate the effect of feedback/audit interventions on the number of
missed days of school or work (Table 12).

Clinical Pharmacy Support

We identified no studies evaluating the effect of clinical pharmacy support on the outcome of
missed days of work and school. Therefore, there is insufficient evidence to evaluate the effect of
clinical pharmacy support interventions on the number of missed days of school or work (Table
12).

Education Only

There were five studies that evaluated the effect of health care provider education on missed
school or missed work as outcomes. There were 3 RCTs® %72 that included children missing
school as an outcome. The interventions targeted general practitioners, pediatricians and
pharmacists and included structured training, seminars and workshops. In all 3 trials there was
consistent evidence of small positive effects that were not of statistical significance (reductions
of 4 percent and 0.6 to 3.96 days). Two RCTs®®? and one pre-post study’ examined missed
work as an outcome, including one study that had a compound outcome of missing either work
or school. The interventions included workshops, training in how to perform spirometry and one
study had compared asthma program development with a nurse educator program or continuing
education. There were no significant reductions in missed work in any studies (ranging from -10
percent to + 5.6 percent) (Table 13).

In summary, the study results were inconsistent and had imprecise estimates of the effect of
these education interventions. Therefore there is insufficient evidence to evaluate the effect of
education only strategies on the number of missed days of work/school from asthma (Table 12).

Quality Improvement and Pay-for-Performance

One controlled pre-post study examined the effect of quality improvement on missed school
and missed parental work.* This study evaluated health care provider participation in a
Breakthrough Series collaborative quality improvement strategy. This study reported a
nonsignificant reduction of 0.2 school days (p=0.4) and zero parental work days missed due to a
child’s asthma (p=0.7) (Table 13).

In summary, with only one study at high risk of bias, there is insufficient evidence to
determine the effect of quality improvement interventions on school or work absenteeism (Table
12).
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Multicomponent

One study® evaluated the impact of a multicomponent intervention in pediatric clinics on
missed days of school in children and missed days of work in their parents. This study
implemented an intervention that included elements of quality improvement, decision support,
organizational change, and feedback-and-audit. It recruited a cohort of patients across 17
participating sites, and collected data on missed days of school and work using parent recall at
multiple time points. This study reported large and statistically significant reductions in rates of
missed days of school (53 percent reduction in patients with any missed days of school) and
work (72 percent reduction in parents with any missed days of work) across the overall cohort of
enrolled patients. However, 44 percent of the patient sample was lost to follow up, and
significant heterogeneity in results was seen across participating clinical sites (Table 13).

In summary the strength of evidence is insufficient to determine the effect of
multicomponent interventions on missed days of school or work (Table 12).

Information Only

No studies examined the impact of information provision alone on missed days of work or
school (Table 12).
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Table 12. Missed days

of work/school—strength of evidence for KQ2

No. of Studies/No.

. Risk of . . . Strength of Evidence (SOE) &
Intervention of Heal_th Care Bias Consistency Directness Precision Magnitude of Effect (MOE)
Providers
- 2/435 . . . . SOE: Insufficient
Decision support 1 RCT, 1 pre-post Medium Inconsistent Direct Precise MOE: N/A
o 1/24 . . SOE: Low
Organizational change 1RCT Low Unknown Direct Imprecise MOE: N/A
. 1/29 . . . SOE: Insufficient
Feedback and audit 1 pre-post High Unknown Indirect Imprecise MOE: N/A
Clinical pharmacy 0 SOE: Insufficient
support MOE: N/A
. 5/1767 . . . . SOE :Insufficient
Education only 4 RCTs, 1 pre-post High Inconsistent Direct Imprecise MOE: N/A
Quality improvement 1/13 practices
and pay-for- (providers not . . . SOE: Insufficient
performance reported) High Unknown Direct Imprecise MOE: N/A
Information only 1 pre-post
1/17 clinics
. (providers not . . . SOE: Insufficient
Multicomponent reported) High Unknown Direct Imprecise MOE: N/A
1 cohort
Information only 0 SOE: Insufficient
MOE: N/A

N/A = not applicable; SOE = strength of evidence; MOE = magnitude of effect; RCT = randomized controlled trial
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Table 13. Study characteristics for clinical outcomes

Clinical Outcomes

. Study Type of . . . Missed Days
Intervention Author, Year Design Provider No. of Providers No. of Patients HOEDit\/al”s;;siéon of
p School/Work
Arm A (Basic Education):NR
Cowie R. L Arm (Intermediate
2001 T Pre-post NR NR Education):NR %) %)
Arm C (Intensive
Education):NR
Blackstien-Hirsch L
P.. 20007 Pre-post Physician 59 195 %] N/A
68 General Arm A (control):107
Shah S, 2011 RCT Practitioner 150 Arm B (PACE):110 NIA 7
Arm A (Control):11
70 . 5. | Arm A (Control):122
Brown R, 2004 RCT Pediatrician ,il\gm B (Education): Arm B (Education):157 I* %)
71 Pediatrician Arm A:37
Education Onl Clark NM, 1998 RCT Phvsician ’ Arm B 637 %) N/A
y Y (Education):37
Stergachis A, RCT Pharmacist ﬁm g‘ (Control):NR Arm A (Control):177 & &
2002 o Arm B (Education):153
(Education):35
Holton C General Arm A (Control):45 | Arm A (Control):157
2011% v RCT Practitioner Arm B (Spirometry | Arm B (Spirometry N/A %)
training):127 training):240
Arm A (Controll):18 Arm A (Control):121
. Arm B (Education k
Sulaiman N. D., RCT General and guidelines):18 Arm B (Education and & N/A
2010% Practitioner 9 : guidelines):156
Arrn_ c . Arm C (Guidelines):134
(Guidelines):15 )
Cabana M. D., Primary Arm A (Control):43 | Arm A (Control):452
2006 RCT Healthcare Arm B (PACE):51 | Arm B (PACE):418 2 N/A
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Table 13. Study characteristics for clinical outcomes (continued)

Clinical Outcomes

. Study Type of . . _ Missed Days
Intervention Author, Year Design Provider No. of Providers No. of Patients HoEDitValliSzltast{on of
P School/Work
g(l)%lgigr M. M., Pre-post Pediatrician NR 3208 J N/A
Horswell R.,2008% | Pre-post Physician NR NR l N/A
Nurse
practitioner, Arm A (standard Arm A (standard practice):
35 physician practice): NR 466
Kattan M, 2006 RCT assistant, Arm B (decision Arm B (decision support): v 2
primary support): 435 471
healthcare
Lesho EP, 2005%° | Pre-post Primary NR 330 ! N/A
healthcare
Arm A (control): 330
MCC%gvan C. RCT Gene_r_al NR Arm B (decision support): %) N/A
- 2001 practitioner
Decision 147
Support Mitchell E.A., General
2005°° RCT practitioner 210 NR v N/A
Nurse,
physician
g‘grg%n WP, Pre-post practice NR NR \2 N/A
managers, other
staff
Renzi P.M., 2006% | RCT Primary NR NR L N/A
healthcare
. Arm A (Sole physician arm;
gg(l)f(f)ryoan RN, Pre-post Pediatrician 11 patient arm, pre): 91 N/A
Arm B (patient arm): 74
To T., 2008%° Pre-post E:Qary health NR 1408 I "
Arm A (traditional quality
. circle):NR
Feedback and Schn5e7|der A RCT Gene.rgl 96 Arm B (benchmark quality %) N/A
; 2008 Practitioner . .
Audit circle):NR
Arm C (combined arms):256
gcl)c(:)%rpzan M. J, Pre-post Pediatrician 29 228 %) %]
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Table 13. Study characteristics for clinical outcomes (continued)

Clinical Outcomes

Intervention Author, Year Dségldg);] I;rr);?/?doefr No. of Providers No. of Patients y ED Vil_sits( M'Sse:f Days
ospitalization School/Work
Clinical _ Arm A (control): 165
Pharmacy \zl\gélgg)gerger M, RCT Pharmacist NR Arm_B (_Peak flow meter . %) N/A
Support monitoring control group):
233
Longitudinal Evaluation
Group — Patient-level
Interview : 761
Quasi- Cross-sectional Random
experimental Sample - Clinic-level Chart
(longitudinal Physician, Review, T1: 680
Multicomponent | Lob, 2011% at clinic level nurse NR Cross-sectional Random 4 N/A
and cross- practitioner Sample - Clinic-level Chart
sectional at Review, T2: 680
patient level) Cross-sectional Random
Sample - Clinic-level Chart
Review, T3: 680
General .
. Practitioner Arm A (Control).1563
Information only | Bryce FP, 1995%° | RCT N : NR Arm B (Reminders and %) N/A
urse Tools):1585
Arm A (Control):1531
Finkelstein J. A Pedigtric Arm B (P.LE
20055 T RCT medical 228 Intervention):2003 %)} N/A
provider Arm C (Planned Care
Intervention):1635
Pediatric Arm A (Time 1, 2002-
Organizational | Thyne S.M medical i003|)3: ’EITR 2, 2003
rganizationa yne S.M., . " rm ime 2, -
Change 2007%2 Pre-post Igl)rowdirs, NR 2004):NR L N/A
e e Arm C (Time 3, 2004-
2005):NR
Glas%ow N. J., RCT General ﬁm A(Control):12 Arm A (Control ):73 o o
2003% Practitioner B S Arm B (Intervention ):101
(Intervention):12
ggﬁgf -H. Pre-post ,F\’lz)r’ssgga”s' NR 451 I N/A
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Table 13. Study characteristics for clinical outcomes (continued)

Clinical Outcomes

Intervention Author, Year Dségldg);] I;rr);?/?doefr No. of Providers No. of Patients ED Visits/ M'Sse:f Days
Hospitalization School/Work
. . " Arm A (Control):126
hRAar;g(;gggs-Smlth Pre-post p':;igzrg?re NR Arm B (Le_arning %) %)
Quality " collaborative):385
Improvement Nurse, Arm A (Control):337
Homer CJ, 2005°® | RCT Physician Front NR Arm B (Learning %) N/A
office staff collaborative):294

N/A = not applicable; NR = not reported; PACE = Physician Asthma Care Education; RCT = randomized controlled trial

1 — Statistically significant increase in outcome of interest.

J — statistically significant decrease in outcome of interest.
& — Difference between intervention and control groups, or between pre- and post-intervention not statistically significant.

*Reduction in ED visit for subgroup of low income participants only but reduction in annual rate of hospitalization for entire group.
**Reduction in ED visit but p value not reported in study.

49




KQ3: In the care of pediatric or adult patients with asthma, what is the
evidence that interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes that then
affect clinical outcomes?

We identified no studies providing evidence on the link between changes in health care
provider behavior (health care process outcomes) to changes in clinical outcomes.
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Discussion

The Discussion section is divided into the following topics: Applicability; Limitations of
Review; Limitations of Evidence Base; Findings in Relationship to What Is Already Known;
Future Research; Implications for Clinical and Policy Decisionmaking; and Conclusions. In these
sections we discuss how our findings may be relevant to various asthma stakeholders, the
limitations of our systematic review and future considerations for asthma stakeholders seeking to
improve health care provider adherence to asthma guidelines.

Key Findings
The key findings from this report are outlined below, organized by general class of

intervention. Subsequent tables summarize conclusions according to Key Question and by type
of intervention (Tables 14-16).

Table 14. Summary of the strength of evidence in support of eight interventions designed to
modify clinician adherence to asthma guidelines

Intervention

Outcome:
Prescription of
Controller
Medications

Outcome: Patient
Education/Asthma
Action Plans

Outcome:
ED Visits/
Hospitalizations

Outcome: Missed
Days of
Work/School

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 inconsistent.

Organizational
change

Benefit with small
magnitude of effect.
SOE low.

Two studies show
benefit with
moderate magnitude
of effect.

SOE low.

Inconsistent results.

Benefit with large
magnitude of effect
in pre-post studies;
smaller in RCTSs.
SOE low.

No benefit (for
missed school days).
SOE low.

Feedback and audit

Benefit with moderate
magnitude of effect.
SOE moderate.

Benefit with low
magnitude of effect.
SOE low.

Benefit with low

magnitude of effect.

SOE low.

No conclusion due to
inconsistent results in
one included study.
SOE insufficient.

Clinical pharmacy
support

Benefit within three
studies with moderate
magnitude of effect.
SOE moderate.

Benefit in one study
with moderate
magnitude of effect.
SOE moderate.

Unable to make a
conclusion based
on one study with
imprecise results.
SOE insufficient.

No studies.
SOE insufficient.

Small to moderate

No benéefit.
Inconsistent results

No conclusion due to
inconsistent and

Education only gggﬁg\?\/ﬁt. irg(i:rzgﬁtsezfirs]tidies (reductions and imprecise results in
' SOE Io>\l/v ' increases). five studies.
) Low SOE. Insufficient SOE.
Observational Unablle .to draw
studies showed condc US'QESH.Or?e. K
. benefit, while the . study (with high ris
QI and pay-for- No studies. RCT did not. Benefit No benefit. of bias) reported a
performance SOE Insufficient. ’ Low SOE. nonsignificant

with moderate
magnitude of effect.
SOE low.

reduction in school
days missed.
SOE insufficient.
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Table 14. Summary of the strength of evidence in support of eight interventions designed to

modify clinician adherence to asthma guidelines (continued)

Intervention

Outcome:
Prescription of
Controller
Medications

Outcome: Patient
Education/Asthma
Action Plans

Outcome: ED
Visits/
Hospitalizations

Outcome: Missed
Days of
Work/School

Multicomponent

Benefit with moderate
magnitude of effect.

Benefit, with
moderate magnitude
of effect (larger in

Unable to make
conclusion; while the
one study reported a

No conclusion; One
study reported a
large reduction, but

interventions observational large reduction, the study quality was
SOE low. : :
studies). study quality was low. | low.
SOE low. Insufficient SOE. SOE insufficient.
Unable to make
No studies. No studies. conclusion; no No studies.

Information only

SOE Insufficient.

SOE Insufficient.

difference seen, but

study quality was low.

SOE insufficient.

SOE insufficient.

ED = emergency department; QI = quality improvement; RCT = randomized controlled trial; SOE = strength of evidence

KQ1: In the care of pediatric or adult patients with asthma, what is the
evidence that Interventions designed to improve health care provider
adherence to guidelines impact health care process outcomes (e.qg.,
receiving appropriate treatment)?

The key findings are summarized in Table 15.
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Table 15. Summary of strength of evidence for included studies for KQ1

Outcomes

Intervention

No. of Studies/No.
of Health Care
Providers

Strength of
Evidence

Conclusions

Prescriptions for
controller
medications

Decision support

15/1,635
6 RCTs, 9 pre-post

Moderate

Most of the evidence
supporting the use of decision
support Interventions comes
from a number of
nonrandomized studies
consistently showing that
decision support interventions
can increase health care
provider prescriptions for
asthma controller medications.
The magnitude of effect is
large: 2%-34% in pre-post
studies; 2%-17% in RCTs.

Organizational
change

2/228
1 RCT, 1 pre-post

Low

Although far fewer studies
performed using organizational
change (in comparison with
Decision Support or
Feedback/Audit), the findings
consistently showed that
organizational change can
increase health care provider
prescriptions for controller
medicines, but the effect on
prescriptions by health care
providers is smaller.

The magnitude of effect is
small. In the RCT: 8%-16% for
all asthma patients; 4%-11%
for patients with persistent
asthma; 4%-9% for inhaled
steroids (ICS) for all asthma
patients; 13%-19% for ICS for
patients with persistent
asthma. In the pre-post study:
12% increase in ICS.

Feedback and
audit

11/1,831

6 RCTs, 4 pre-post
and 1
nonrandomized
controlled

Moderate

These studies consistently
showed that feedback/audit
interventions effectively
increase prescriptions for
controller medicines by health
care providers. The magnitude
of the effect is moderate. Effect
size: 0.12-0.66.

Increase in prescribing
controller medications ranging
from 15.9% to 52-104%
Hazard ratio range: 0.77-1.08.

53




Table 15. Summary of strength of evidence for included studies for KQ1 (continued)

Outcomes

Intervention

No. of Studies/No.
of Health Care
Providers

Strength of
Evidence

Conclusions

Prescriptions for
controller
medications
(continued)

Clinical
pharmacy
support

3/91

1 RCT, 1 pre-post, 1

nonrandomized

Moderate

The three studies were
consistent in showing that
clinical pharmacy support
interventions increase asthma
controller medication
prescribing

The magnitude of the effect is
moderate. OR: 3.80 (95% CI:
1.4, 10.32) and percent
increase in patients prescribed
controller meds pre and post:
6-21%.

Education only

10/451
6 RCTs, 4 pre-post

Low

The evidence suggests that
interventions based only on
education of clinicians do not
improve prescription of asthma
controller medications.

The magnitude of effect is
small to large in studies (3.5-
50.3% increase in prescribing
controller medicines.

Quality
improvement and
pay-for-
performance

0 studies

Insufficient

No studies identified.

Multicomponent
interventions

7/>1,141

4 Cluster
randomized, 3 pre-
post

Low

Two pre-post studies and one
RCT reported a significant
increase in prescribing (25-
49% in pre-post studies), while
all other effects were null.
Overall, the magnitude of effect
is small.

Information only

2/107
1 RCT, 1 quasi-
experimental

Insufficient

Due to inconsistency across
studies, evidence is insufficient
to determine the effect of
information alone on
prescribing of asthma controller
medication.

Patient
education/asthma
action plans

Decision support

10/122-124
4 RCTs, 6 pre-post

Moderate

A majority of nonrandomized
studies consistently favor the
use of decision support
interventions to improve the
provision of self-management
education/asthma action plans
by health care providers.

The magnitude of effect is
large: 14%-84%.
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Table 15. Summary of strength of evidence for included studies for KQ1 (continued)

Outcomes

Intervention

No. of Studies/No.
of Health Care
Providers

Strength of
Evidence

Conclusions

Patient
education/asthma
action plans
(continued)

Organizational
change

2/24
1 RCT, 1 pre-post

Low

Both studies favor the use of
organizational change to
increase patient
education/asthma action plan
use by health care providers.
However, more studies are
needed to increase the
strength of evidence.

The magnitude of effect is
moderate: 10%-14%.

Feedback and
audit

5/336
3 RCTs, 2 pre-post

Low

Despite a number of studies
examining feedback/audit,
inconsistent results lead to a
low strength of evidence for the
use of feedback/audit to
improve self-management
education/ asthma action plan
use.

The magnitude of the effect is
low.

Self-management education:
difference in proportions range
from low of 0.7 (95% CI: -15.2,
16.7) for peak flow meter use
to 12.9 (95% CI: 1.9, 23.9) for
inhaler technique education.
Asthma Action Plans: Increase
of 7.6 % in Feedback with
Benchmark as compared with
Traditional: 4.5%.

Asthma Education:

Range Pre to post 46-133%
increase.

Clinical
pharmacy
support

1/82
1RCT

Moderate

The one study demonstrated a
positive effect in the use of
Clinical Pharmacy Support to
improve self-management
education/asthma action plan
use by health care providers.
The magnitude of the effect is
moderate.

Asthma Action Plans: 40-45%
increase from baseline.

Education only

5/470
5RCTs

Low

Small increases in asthma self-
management education were
observed in a minority of
studies, resulting in an overall
low strength of evidence
regarding this outcome.

The magnitude of effect is
small to moderate: 10%-15%.
OR: 1.00; RR: 1.40.
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Table 15. Summary of strength of evidence for included studies for KQ1 (continued)

No. of Studies/No. Strength of
Outcomes Intervention of Health Care . Conclusions
h Evidence
Providers
Inconsistent results with a -3 to
33% change in the provision of
Quality 3/63 practices asthma action plans. Both
improvement and | (providers not Low observational studies reported
pay-for- reported) increases of 19-33% while the
performance 1 RCT, 2 pre-post negative RCT had evidence of
Patient suboptimal practice
education/asthma engagement.
action plans Magnitude of effect is
(continued) moderate. Provision of asthma
Multicomponent | 6/>937 action plan increased 27%-
. . Low 46% in observational studies.
interventions 2 RCT, 4 pre-post s .
maller effect sizes were seen
in RCTs (7% of providers and
RR’: 1.82).
Information only 0 Insufficient No studies identified.

OR = odds ration; RCT = randomized controlled trial, RR = relative risk; RR’ = relative rate
Note: If the number of health care provider participants was not reported for a particular study, the “NR” value was treated as
zero for that particular intervention and outcome category.

KQ2: In the care of pediatric or adult patients with asthma, what is the
evidence that Interventions designed to improve health care provider
adherence to guidelines impact clinical outcomes (e.g., hospitalizations,
patient-reported outcomes such as symptom control)?

The key findings are summarized by outcome in Table 16.

Table 16. Summary of strength of evidence for included studies for KQ2

No. of Strength
. Studies/No. of 9 .
Outcomes Intervention of Conclusions
Health Care .
) Evidence
Providers
Decision 10/820 9 of 10 studies reported that decision
5 RCTs, 5 Pre- | Moderate support interventions reduce ED
support o R
post visits/hospitalizations.
Oraanizational 4/252 Low strength of evidence organizational
9 2 RCTs, 2 pre- | Low change does not reduce ED
change . oL
post visits/hospitalizations.
Inconsistent results from a limited number of
2/125 studies have resulted in an insufficient grade
Feedback and - of evidence to evaluate the impact of
h 1 RCT, 1 pre- Insufficient - .
- audit feedback and audit interventions on ED
ED Visits/ post C T -
S visits and hospitalizations. The magnitude of
Hospitalizations - b
the evidence is low.
Clinical There is insufficient evidence available to
1/36 - determine the effect of clinical pharmacy
pharmacy Insufficient . .
1 RCT support interventions on ED
support o R
visits/hospitalizations.
Overall, due to conflicting results among a
71343 number of studies, the low strength of
Education only | 5 RCTs, 2 pre- | Low evidence suggests that education-alone
post interventions do not reduce asthma ED visits
and/or hospitalizations.
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Table 16. Summary of strength of evidence for included studies for KQ2 (continued)

No. of Strength
. Studies/No. of 9 .
Outcomes Intervention of Conclusions
Health Care .
. Evidence
Providers
Qualit 2/56 practices
. y (providers not Two studies show that quality improvement
improvement -
and pay-for- reported) Low does_no_t re_duce ED visits a_md
1 RCT, 1 pre- hospitalizations. More studies are needed.
performance post
. There is insufficient evidence to determine
ED 1/17 clinics - . .
. o ) the effect of multicomponent interventions
Visits/Hospitalizations . (providers not - S PRI )
i Multicomponent Insufficient | on ED visits/ hospitalizations due to high
(continued) reported) . "
rates of participant attrition (low study
1 cohort oL . .
quality) in the single study included.
Based on a single study with a high risk of
Information 1/13 Insufficient bias, there is insufficient evidence to
only 1RCT determine the effect of information-only
interventions on ED visits/hospitalizations.
Decision 2/435 There is insufficient evidence to evaluate the
support 1 RCT, 1 pre- Insufficient | effect of decision support interventions on
pp post the number of missed days of work/school.
Organizational change does not reduce
Organizational 1/24 Low missed school days from asthma. The
change 1RCT strength of evidence for this conclusion is
low.
There is insufficient evidence to evaluate the
Feedback and 1/29 N effect of feedbac_k and audit interventions on
. Insufficient | the number of missed days of work and
audit 1 pre-post . .
school from asthma due to inconsistent
results and study design.
Clinical
pharmacy 0 Insufficient | No studies identified.
support
There is insufficient evidence to evaluate the
Missed days of 5/1,767 effect of education-only strategies on the
work/school Education only | 4 RCTs, 1 pre- | Insufficient | number of missed days of work/school from
post asthma due to imprecise estimates and
inconsistent results.
There is insufficient evidence to evaluate the
Quality 1/13 practices effect of quality improvement/pay-for-
improvement (providers not - performance interventions on the number of
Insufficient :
and pay-for- reported) missed days of work/school from asthma
performance 1 pre-post because of high risk of bias in the single
study analyzed.
There is insufficient evidence to determine
1/17 clinics the effect of multicomponent interventions
Multicomponent (providers not insufficient | " the number of missed days of
P reported) work/school from asthma due to risk of bias
1 cohort (high rate of attrition) and inconsistent
results across clinical sites.
Ic)nI:K/rmatlon 0 Insufficient | No studies identified.

ED = emergency department; RCT = randomized controlled trial
Note: If the number of healthcare provider participants was not reported for a particular study, the “NR” value was treated as zero
for that particular intervention and outcome category.
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Applicability

We assessed applicability of these studies to the potential users of this review using the
PICOTS framework. The purpose of this section is to highlight the applicability of this report to
various key stakeholders to whom this document may be of interest and used to direct future
activities (e.g., implement policy or direct future research endeavors). We have detailed our
assessment more specifically below (Table 17), according to each PICOTS element:

Table 17. Applicability

Domain Description of Applicability of Evidence

From a health care provider perspective, primary care providers were essentially the only
targeted population of the studies we reviewed. The types of primary care providers were
Population - Provider varied, but primarily focused on physicians, although some studies did include nurses,
nurse practitioners and pharmacists. No studies targeted respiratory therapists and only
one study included an asthma specialist (pulmonologist or allergist).

A minority of studies described the patient population in detail—these often were U.S.-
based studies that were conducted in settings with a high proportion of African American,
Latino and/or poor patients. Therefore, we believe that at least some of the interventions
reviewed could be implemented in settings that care for such patient populations.

Population - Patients

In terms of the interventions themselves, general descriptions of the content and
administration were provided, but often without an explanation of dose or intensity
needed—this would be important for: (1) those deciding what intervention to replicate for
their own setting; (2) estimating the likelihood of successful implementation and long-
term sustainability of a given intervention; (3) determining how likely health care
providers are to buy-in and adhere to using these interventions in their routine clinical
practice. In addition, three intervention types were most frequently studied: decision
support, feedback/audit, and education accounted for 80% of the interventions we
reviewed. There were relatively few studies of organizational change, quality
improvement, information-only strategies or even using a combination of interventions.

Intervention

We often were not able to discern with any specificity what the comparative condition
Comparators was in these studies, since the comparator was often described as “usual care”. This
limitation was true even among the RCTs we reviewed.

There were a number of different health care process and clinical outcomes evaluated in
these studies, although these were heavily skewed to 2—3 outcomes: prescribing of
asthma controller medicines; self-management education; asthma action plans; and
emergency department visits/hospitalizations accounted for the vast majority of
outcomes studied. Therefore, those seeking to impact these outcomes have data
available to base an intervention choice upon, while those seeking to reduce missed
days of school or other infrequently studied outcomes will not have sufficient evidence
upon which to base this decision.

Outcomes

We observed a nearly equal distribution of studies conducted in the U.S. vs. outside of
the U.S. The non-U.S. study locations were quite varied and included Africa, Asia,
Australia, Canada and Europe. There was relatively little detail about the specific settings
in which the studies were conducted, so applicability to a specific clinical type is limited.

Setting

Limitations of Review

There are a number of limitations of our review that should be acknowledged. First, we did
not consider or search for reports of potentially relevant studies in the grey literature. This means
that our evidence base could be open to publication bias. This may be particularly applicable to
this topic, as many interventions aimed at changing health care provider behavior, particularly
quality improvement efforts, may have been published in venues other than peer-reviewed
literature. We did not complete formal assessment of publication bias as this is challenging, at
best. It has been suggested that funnel plots be used to check for publication bias; however, these
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are difficult to interpret and considered unhelpful for comparisons and outcomes with less than
10 studies.™™

We identified potentially eligible studies that were published in a language other than
English (i.e., no restrictions by language in search) but were unable, due to resource limitations,
to consider these articles for inclusion in the review. While this raises the possibility of
introducing publication bias, we do not feel that the exclusion of the non-English reports of
studies influenced our conclusions or ability to draw conclusions. In addition, there were only 20
of 3,846 abstracts and 16 of 244 articles excluded because they were not in English and we could
not determine eligibility, thus representing a minority of the studies excluded. Furthermore, it is
unclear if these studies would be relevant to the U.S. health care setting or U.S. health care
provider.

Many studies implemented more than one intervention. We made a concerted effort to
categorize studies by the predominant intervention, based on review and discussion by team
members; however, our classifications may not always be identical to those intended by the
original investigators. Furthermore, the frequent use of multiple interventions within a single
study means that intervention-specific categories may appear to be missing some studies, as they
may have been categorized with another intervention or with multicomponent interventions.

We determined that the heterogeneity in the studies (i.e., how outcomes were measured,
study populations and intervention details) precluded the use of meta-analyses. A qualitative
synthesis was therefore deemed more appropriate, although it did not guarantee a definitive
answer for decisionmakers. It also limited our ability to examine or compare subgroups of
studies; for example, comparing results from pre-post studies with those from randomized trials.

To maintain a reasonable scope for both the authors and readers of the report, we limited our
qualitative synthesis to four critical outcomes. Although these outcomes were chosen as those
most important for making decisions, limiting our synthesis to these outcomes meant that we
could not comment on the effectiveness of these interventions in improving other elements of
asthma care (e.g., environmental control practices) or asthma outcomes (e.g., symptom-free
days).

We did not include studies in which interventions specifically targeted both health care
providers and patients for which we could not distinguish whether changes in outcomes were due
to changes amongst the providers or patients. We did not evaluate patient adherence to health
care provider prescribed treatment, which might moderate the clinical outcomes measured in our
review. We suggest this review be considered along with the existing EPC report on patient
adherence.'®

Limitations of Evidence Base

There were relatively few published data available to evaluate the impact of interventions on
most clinical outcomes (except for ED visits/hospitalizations), highlighting the need for more
evidence for those seeking to implement evidence-based interventions targeting health care
providers (Table 18). An important limitation is the fact that no studies answered our third Key
Question (if changes in health care provider behavior (health care process outcomes) lead to
changes in clinical outcomes). There is an implicit assumption that if health care providers carry
out the appropriate health care process behaviors, then clinical outcomes will improve, but it
would be important to know the strength of this association. Unfortunately, no studies provided
data to answer this question.
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There was no standardized definition for each type of intervention that was used by the
authors of the studies we reviewed or for us to use in classifying studies. Therefore, there is the
possibility of misclassification bias in assigning studies to an intervention type. It may be
worthwhile for funding, regulatory and/or policymaking agencies to consider developing
standardized definitions of these interventions. Such standardization would make it easier and
more accurate to compare studies within an intervention type and between intervention types. In
a similar way, standardization of baseline and outcome measures for intervention-based studies
by these agencies would greatly enhance comparability between studies.

Arguably, most striking was the lack of measurement of potential negative consequences
from implementing these interventions (e.g., longer patient visits, greater burden on office staff
or increased financial cost). Conversely, there may be positive consequences (e.g., shorter patient
visits, reduced burden on office staff, decreased cost) that were not captured in the studies we
reviewed. For those considering whether to implement a given intervention, the current data will
not allow them to fully evaluate the costs or benefits (financial and otherwise) and therefore the
ability to make a fully informed and balanced decision is limited. There may be an opportunity
for funding, regulatory and/or policymaking bodies to establish standardized measures to capture
these potential negative or positive consequences.

Specific limitations in the evidence we identified is detailed using the PICOTS (Populations,
Interventions, Comparator, Outcomes, Timing, and Setting) framework in the Future Research
section.

Findings in Relationship to What Is Already Known

We conducted a search for relevant Cochrane reviews and excluded 63 of 86 at the title-
search screening level for lack of relevance (e.g., not provider-focused interventions). Of the
remaining 23 reviews, we identified 10 reviews as relevant to the topic of asthma and/or relevant
to the types of interventions included in our study. Five of the ten studies we found had asthma-
related outcomes relevant to and included in our review.*’*%"38%1% Of the five reviews that did
not focus on asthma, but did evaluate relevant interventions, we observed similar modest effects
among low quality intervention studies of education'®*’: Pay-for-performance'®**°: Reminder
systems****%:and Feedback/Audit.****** These findings suggest that additional evidence is
needed to fully evaluate the effectiveness of these interventions in improving health care
provider adherence to guidelines and, ultimately, clinical outcomes.
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Future Research

Table 18. Future research

PICOT Observation Recommendation for Future Research
Framework
Measure asthma control/severity, race/ethnicity, gender,
socioeconomic status, etc. in patient populations to more
effectively compare effectiveness between studies of
- . . interventions.
Population Inade_qu_ate clinical an(_j souodemqgraphlc
descriptions of the patient population. Test efficacy of multifaceted individualized interventions
targeting a specific group of subjects (i.e., young or older
age groups, high asthma severity, and high health care
utilizers).
Few studies utilized a randomized, Augment number of studies with RCT design, especially as
controlled intervention approach. reviewed RCTs tended to yield more equivocal results.
The reported impact on healthcare - . s
h X . . Develop/incorporate new strategies or combinations of
provider behaviors (even when illustrating ! ; . S
-~ strategies to increase provider adherence to guidelines.
a beneficial effect) was modest, . h : )
) i . Develop strategies to incorporate successful interventions
suggesting that certain barriers to . - - ; .
) S into primary care practices that address time constraints,
provider adherence to asthma guidelines - S
: work flow issues and limited resources
remained unaddressed.
Computerized systems offer an opportunity to increase
efficiency in the health care process, thereby potentially
Relatively few computer-based improving provider adherence to guidelines. If time
interventions. constraints pose a barrier to adherence, electronic/
computer-based interventions may meaningfully improve
Intervention delivery of asthma care.
Interventions should take a more active role in asthma care
process (e.g., provide asthma action plans, patient
education, environmental control practices), particularly
processes associated with a low risk of harm and those
. “ s inhibited by specific barriers such as time constraints, poor
Strategies were generally “passive” (i.e., -
) . self-efficiency, lack of awareness. Focus on health care
suggesting care to the provider; . o .
: X processes impeded by logistical barriers, rather than those
discussing asthma management . . . .
o . barred by provider discord regarding recommendations or
generally, but not for specific patients). :
lack of outcome expectancy. This also suggests that
systems-level interventions that address barriers external
to the health care provider would be an important approach
to effecting positive changes in health care provider
behavior.
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Table 18. Future research (continued)

Observation

Recommendation for Future Research

Interventions were often narrow in scope
and failed to address the comprehensive
and complex tasks health care providers
must execute in order to be adherent to
asthma guideline recommendations (as
well as “competing” guidelines including
Intervention well child care, chronic comorbidities).

(continued)

Test interventions that address all of the elements of the
asthma health care process (or as many as is feasible). For
example, an intervention that would facilitate/expedite the
following elements of care in a single visit might be
beneficial: (1) Rx for controller medicine, (2) environmental
control practice recommendations, (3) self-management
education and asthma action plans, (4) documentation of
asthma control/severity, (5) Rx of peak flow meter, (6)
schedule of automatic follow-up visits within 3 months of
visit.

Specify multifaceted interventions to include provider
education + feedback + decision support (or other
combinations that seem most potent mixtures of
interventions).

Test similar multifaceted models.

Multifaceted interventions are feasible because they are
more translatable than interventions limited to one
modality.

Caveat: multifaceted interventions are more costly.

Inadequate description or measure of
dose.

Measure or address intervention “dose.” For example, if
only 50 percent of provider participate in intervention, dose
is important.

No examination of whether changes in
health care provider behavior results in
changes in clinical outcomes

Design studies that are more comprehensive in scope to
capture changes in health care process measures and
determine the strength of association with changes in
clinical outcomes.

Pre/post designs common. Uncontrolled

Conduct more explicit comparisons of differing results
between studies of different designs (i.e. direct
comparisons of how results from pre-post studies differ

Comparisons studies used. from results from RCTSs).
Move beyond pre-post studies; use cluster RCTs; conduct
studies with appropriate control groups.
Develop minimum standards for presentation of outcomes
Heterogeneity in presentation of the (e.g., percent change in prescriptions for inhaled steroids).
outcome measures. Other outcomes could be presented, but at minimum, one
standard would facilitate comparisons between studies.
Studies failed to link changes in health Devglgp studies that '!'“S”f"‘te how speuﬁp Cha!"ges in
L provision of care manifest improvements in patient
care process to clinical outcomes.
outcomes.
Outcome

Subjectivity/variability in clinical outcome
measures including:
Hospitalizations, ED visits

Obijective/reliable outcome measures:

Administrative health care utilization data for verification of
ED visits, hospitalizations; standardization of cut-points.
Standardize timeframe for measurement of health care
utilization outcomes, i.e. 12 months to account for
seasonality effects.
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Table 18. Future research (continued)

Observation Recommendation for Future Research
Utilize pharmacy data or electronic monitoring of
Subjectivity/variability in health care medication use to objectively measure controller
process outcomes measures including: medication adherence by patients as a clinical outcome.
Lack of determination of appropriateness | Consider additional metrics as indicators of appropriate
of controller medication prescriptions care, e.g.,
Outcome Lack of assessment of patient medication | Use of controller meds: >6 fills'per. 12 mqnths. .
(continued) adhe.r.ence as an outcome and/or a Controller-to-total asthma med|pat|on ratio: # controller fills
modifier of outcomes in past 12 months/# controller fills + all other asthma med

fills. (Cut-point: >0.5).

Develop standards for inclusion of significance testing of

Lack of use of significance tests data presented (e.g., chi-squared for proportions)

Develop standard measures of cost of intervention to

Cost determine feasibility for practices to implement

Timeframes No new recommendations

Settings of
care

No new recommendations

Implications for Clinical and Policy Decisionmaking

For health care providers and policy decisionmakers alike, there are strategies that can be
implemented to improve the adherence of health care providers to asthma guideline
recommendations. In particular, decision support, feedback/audit and clinical pharmacy support
strategies more often were associated with improving provider adherence to guidelines than other
interventions (e.g., education). With the exception of education interventions, these strategies
were more often studied and more often improved provider adherence to guidelines. It is not
clear from our review of the literature why some intervention types have been more studied than
others. Given the multitude of tasks confronting the health care provider during an asthma care
visit (e.g., provide self-management education and environmental control recommendations,
prescribe controller medications or one of the three other health care process measures included
in our study), it appears that no single type of intervention is capable of remediating all of the
health care process outcomes to be addressed by health care providers. A combination of
interventions may, however, allow simultaneous contribution to multiple elements of care.
Computers, particularly electronic medical records (EMRs) may help to facilitate the need to
intervene upon multiple components of asthma care, yet few studies in this review utilized the
EMR as the vehicle for their intervention. With the increase in use of EMRs, interventions easily
incorporated into an EMR environment may be appealing for providers seeking strategies that
can be readily implemented into practice.

Further, organizational change interventions to enhance health care provider adherence to
national guidelines were relatively understudied. This is important because organizational
change is essentially the only systems-level type of intervention among those that we reviewed.
Given the variety, complexity and barriers to completion of tasks confronting health care
providers, systems-level (organizational change) interventions warrant further evaluation. An
organizational change intervention may lend itself to being combined with other interventions
(e.g., Decision Support and Feedback/Audit). Such “multicomponent” interventions would be
expected to more likely meet the multiple care and treatment goals confronting health care
providers caring for patients with asthma. It also appears that interventions that supplement or
act independently of the health care provider’s behavior (decision support; clinical pharmacy
support) were effective in achieving the desired process outcomes (e.g., increased prescribing of
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controller medications). Feedback/audit interventions, in specific, may be a useful strategy to
incorporate into practice in that the feedback provides health care providers with insight into
their own behaviors and performance and if provided on a regular basis may facilitate adherence
to providing guideline-based care.

There were some promising findings, particularly among interventions that utilized decision
support, feedback/audit or clinical pharmacy support strategies to improve health care provider
adherence to guidelines. These intervention strategies tended to have higher levels of strength
and larger magnitudes of effect in comparison with other intervention strategies (e.g., education
or information only). However, heterogeneity within each intervention category such as variation
in personnel delivering intervention, length of intervention, or multiple components makes it
challenging to draw valid conclusions about the key components of each intervention.
Consequently highlighting the key elements of a specific type of intervention such as decision
support is an area of evaluation requiring further development.

Because educational-based interventions were most likely to show no benefit, this type of
intervention warrants no further evaluation as an isolated strategy. Furthermore, most studies
tested a single strategy, although there were some studies that utilized multiple strategies (Table
19) but too few to draw any definitive conclusions for evaluating whether “multimodal”” are more
successful than single-interventions.

In terms of outcomes (both health care process and clinical), there was significant variability
in the frequency of outcome evaluation. Among the health care process measures, prescriptions
of controller medicines were by far the most commonly evaluated, followed by asthma action
plan/self-management education, then prescription of peak flow meters. Relatively understudied
were processes related to documentation of asthma control/severity, environmental control
practices and scheduling of followup visits. All of these are asthma care processes recommended
in asthma guidelines, and known to be uncommonly practiced and documented. Therefore, future
studies should focus more on how to improve these health care practices. In terms of clinical
outcomes, we also observed unequal frequencies of study evaluation, with the most common
outcomes being emergency department visits and hospitalizations, and infrequent evaluations of
lung function, missed school/work, symptom-free days and quality of life. These understudied
outcomes should be a focus of future studies of health care provider-targeted interventions.

Key Question 1 was the most completely addressed for the outcomes included in this report,
particularly in terms of prescribing asthma controller medications. Key Question 2 was only
partially addressed, as very few studies examined missed school or work as an outcome.
Importantly, for Key Question 3, we found no studies that linked changes in health care provider
behavior to changes in clinical outcomes among patients with asthma. More specifically, no
studies measured the strength of association between behavior changes and clinical outcomes
(e.g., percent predicted values; logistic regression). Having data on the associations between
provider behavior and clinical outcomes would be important in understanding which changes in
specific health care provider behaviors would be most beneficial in focusing on to improve
patient outcomes. Standards of asthma care, such as guideline-based care based on national
guidelines or health insurance payers, would be more meaningful if it was known to what extent
given changes in health care provider behavior meaningfully effect changes in clinical outcomes.
Future studies that examine this association between provider behavior and patient outcomes
would be beneficial to a variety of stakeholders, including clinical experts creating future
guidelines (to highlight best practices), funding agencies (to support unaddressed areas of
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research) and policymakers (who may also be interested in identifying the best evidence-based
practices for providers to follow).

From a study design standpoint, approximately half of the studies used a nonrandomized
design, weakening the strength of evidence for a number of interventions. If taken in the context
of a need for more systems-level interventions, cluster randomized trials would be a suitable
design to evaluate interventions while limiting the risk for contamination bias and improving the
precision of the findings. Given the more costly nature of these study designs, funding agencies
will need to appropriately support these types of intervention studies. Additionally, testing the
efficacy of the more potent multifaceted interventions with targeted populations (i.e.,
adolescents, obese patients, high asthma severity, or high health care utilizers) may lead to
identification of novel preventive and therapeutic strategies for high risk patients that would
improve health care provider adherence to national asthma guidelines.

In terms of asthma guideline recommendations for care, we attempted to include all of the
health care processes recommended in those documents. The National Asthma Education and
Prevention Program (NAEPP) has promoted six specific elements of care through the Guideline
Implementation Panel (GIP): use inhaled corticosteroids as the preferred controller medicine; use
asthma action plans; determine asthma severity; determine asthma control; schedule follow-up
visits; and control allergen and irritant exposures. In this report, we examined two of these six
recommended areas of care including use of inhaled corticosteroids and use of asthma action
plans. The remaining areas designated by GIP merit future research.

A number of studies were tested in busy primary care settings, suggesting that these
interventions could be implementable by busy health care providers. However, harm was
generally not measured in the studies we reviewed (only one study reported an unintended
harm). Given that few studies reported on the frequency and intensity of exposure to the
intervention, there is little evidence available to estimate the likelihood of sustainable
implementation of these interventions into routine clinical practices. More specifically, issues of
time constraints, work flow considerations and limited resources were not addressed in these
studies, so we cannot be sure that these interventions can be translated into clinical practice
without significant modification.

Many studies utilized a variety of health care providers, so generalizability of health care
provider types is a strength. Although these studies included nurse practitioners and other mid-
level/ancillary providers, there were few that were directed specifically at these providers
necessitating additional interventions targeting these health care provider populations. In
addition, cost implications of specific interventions may be associated with reduced use but was
not addressed in this report. Lastly, relatively few studies targeted health care providers known to
care for patient populations at risk for poor care and/or poor outcomes. Targeting such settings
for future studies would be valuable, as there may be unigque conditions to address in those
settings, these patients may account for significant costs to the health care system, and these
settings may be in the greatest need of assistance in improving asthma care outcomes.
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Table 19. Primary and secondary interventions utilized by the included studies

o lity
L Clinical Qua .
Author, Year Decision Support Organizational Feedbac_k Pharmacy Education Improvement Multicomponent Information
Change and Audit and Pay-for- Only
Support
Performance
Ables AZ, 2002 N/A N/A N/A N/A P N/A N/A N/A
Armour C., 2007% N/A N/A N/A P N/A N/A N/A
Baker R., 2003™° N/A N/A N/A N/A P N/A N/A N/A
Baker R., 2003 N/A N/A P N/A S N/A N/A N/A
Bell L.M., 2010%° P N/A N/A N/A S N/A N/A N/A
ggi‘f%r B.G., N/A N/A N/A N/A N/A p N/A
Blackstien-Hirsch
P. 2000”7 S N/A N/A N/A N/A N/A N/A
Brown R, 2004 N/A N/A N/A N/A N/A N/A N/A
Bryce FP, 1995% N/A N/A S N/A N/A N/A P
gg‘gg‘ﬂ‘)? M.D., N/A N/A N/A N/A p N/A N/A N/A
Cho S. H., 2010™ P N/A N/A N/A S N/A N/A N/A
Clark NM, 1998™ N/A N/A N/A N/A P N/A N/A N/A
gc')%uztlgr M. M., P N/A N/A N/A S N/A N/A N/A
gé%‘gl?r M. M., P N/A N/A N/A s N/A N/A N/A
%%‘gl?r M-M., P N/A N/A N/A s N/A N/A N/A
g&'gé’éa” c.1, N/A N/A p N/A N/A N/A N/A N/A
Cowie R. L., 2001"™ N/A N/A N/A N/A P N/A N/A N/A
zDggéeS(l)S E.C. N/A N/A N/A N/A N/A N/A P N/A
Davis AM, 2010 P N/A N/A N/A N/A N/A N/A N/A
Davis R. S., 2004"° N/A N/A N/A N/A P N/A N/A N/A
ggl\géees W, N/A N/A S p S N/A N/A N/A
Eccles M., 2002°7 P N/A N/A N/A S N/A N/A N/A
Fairall L., 2010* P N/A N/A N/A S N/A N/A N/A
Feder G, 1995°° N/A N/A P N/A S N/A N/A N/A
gbnokseSI:LStem JoA, N/A p S N/A N/A N/A N/A
gggt?efﬁ]' M., N/A N/A P N/A s N/A N/A N/A
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Table 19. Primary and secondary interventions utilized by the included studies (continued)

. lity
L Clinical Qua .
Author, Year Decision Support Organizational Feedbac_k Pharmacy Education Improvement Multicomponent Information
Change and Audit and Pay-for- Only
Support
Performance
Fox P., 2007°* N/A [ N/A N/A N/A P N/A N/A
;6%%‘39""“' B.L., N/A N/A N/A N/A N/A N/A P N/A
%%SS%S’W N. J., N/A P N/A N/A N/A N/A N/A N/A
fggg’lﬁ'sT' A s N/A N/A N/A p N/A N/A N/A
gg‘gg%’ len, W., N/A N/A N/A N/A N/A N/A P N/A
ggggﬂ?a” J.S., P N/A N/A N/A N/A N/A N/A N/A
ggggé?]a” JS., P N/A N/A N/A N/A N/A N/A N/A
63
g‘i%’org H., 2001 N/A N/A P s N/A N/A N/A N/A
Holton C., 2011% N/A N/A N/A N/A P N/A N/A N/A
Homer CJ, 2005°° N/A N/A N/A N/A N/A P N/A N/A
Horswell R., 2008™ P N/A S N/A N/A N/A N/A N/A
Hoskins G., 1997°° N/A N/A P N/A S N/A N/A N/A
Kattan M., 2006>> P N/A S N/A N/A N/A N/A N/A
Lesho E. P., 2005" P N/A N/A N/A S N/A N/A N/A
Liaw S. T., 2008 N/A N/A N/A N/A P N/A N/A N/A
Lozano P., 2004 N/A [ N/A N/A P N/A N/A N/A
Lob, 2011% N/A N/A N/A N/A N/A N/A P N/A
'igggg’lorg €Sy N/A N/A N/A N/A N/A N/A P N/A
g"oaohd'ﬁa”ght S N/A N/A N/A N/A P N/A N/A N/A
'\R"anz%gggs'sm'th N/A s N/A N/A N/A p N/A N/A
g/'oa(;g%?s J-D., N/A N/A N/A N/A N/A N/A N/A P
gﬁoa(;;%?s J.D., P N/A N/A N/A N/A N/A N/A N/A
2"0""0521'%3' D-, N/A N/A N/A N/A N/A N/A p N/A
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Table 19. Primary and secondary interventions utilized by the included studies (continued)

o lity
N Clinical Qua .
Author, Year Decision Support Organizational Feedbac_k Pharmacy Education Improvement Multicomponent Information
Change and Audit and Pay-for- Only
Support
Performance
McCowan C,
2001% P N/A N/A N/A N/A N/A N/A N/A
ggg?%"E'A” P N/A N/A N/A s N/A N/A N/A
ggqggpvv.P” P s N/A N/A N/A N/A N/A N/A
%%%‘i%h'e” MC, P N/A N/A N/A S N/A N/A N/A
Patel P. H., 2004™" N/A P N/A N/A N/A N/A N/A N/A
i;g%mmeU'N’ N/A N/A N/A N/A P N/A N/A N/A
Ragazzi H., 2011” P [ N/A N/A S N/A N/A N/A
Rance K., 2011%° P N/A N/A N/A N/A N/A N/A N/A
Renzi P. M., 2006 P N/A N/A N/A N/A N/A N/A N/A
;ggg@?” M. J, N/A N/A P N/A s N/A N/A N/A
Ruoff G., 2002%° P N/A N/A N/A N/A N/A N/A N/A
Saini B, 2004°’ N/A N/A S P N/A N/A N/A N/A
gggg%'der A N/A N/A P N/A N/A N/A N/A N/A
Shah S., 2011%® N/A N/A N/A N/A P N/A N/A N/A
Shapiro A., 2011™° P N/A N/A N/A N/A N/A N/A N/A
gggg??n R-N., P N/A N/A N/A N/A N/A N/A N/A
f&;ﬁ?"l' N/A N/A N/A N/A P N/A N/A N/A
ggggﬁrgaard = N/A N/A P N/A N/A N/A N/A N/A
Sﬁgg%d“SA' N/A N/A N/A N/A N/A N/A N/A
Suh D. C., 2001** N/A N/A P N/A N/A N/A N/A
Sulaiman N. D., N/A N/A N/A N/A N/A N/A N/A

2010%
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Table 19. Primary and secondary interventions utilized by the included studies (continued)

o lity
L Clinical Qua .
Author, Year Decision Support Organizational Feedbac_k Pharmacy Education Improvement Multicomponent Information
Change and Audit and Pay-for- Only
Support
Performance

Thyne S.M., 2007 N/A P S N/A S N/A N/A N/A
To T., 2008%° P N/A N/A N/A S N/A N/A N/A
Ygegé@?a CCM, N/A N/A P N/A N/A s N/A N/A
\z/gggéga CeMm, N/A N/A P N/A s N/A N/A N/A
%‘ggg’gerger M, N/A N/A S p N/A s N/A N/A
Yawn BP, 2008 N/A N/A N/A N/A N/A N/A P N/A

N/A = not applicable; P = primary intervention; S = secondary intervention(s)
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Conclusions

In conclusion, there is some evidence to support the use of decision support tools, feedback
and audit, and clinical pharmacy support interventions to improve the adherence of health care
providers to prescribing asthma controller medicines and to reduce ED visits/hospitalizations.
However, we found an insufficient level of evidence to evaluate the effectiveness of a number of
interventions. This was attributable to a number of factors, including heterogeneity in
interventions, variability in approaches to measuring outcomes, and a relative paucity of studies
utilizing rigorous study designs (particularly randomized controlled trials). Therefore, there is a
need to further evaluate other types of health care provider-targeted interventions (e.g.,
multimodal) and other health care process or clinical outcomes (e.g., missed days of
work/school). There is also a significant need to focus on standardized measures of outcomes
and more rigorous study designs.
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Appendix A. Acronyms and Abbreviations

A/P Asian/Pacific Islander

AAP Asthma action plan

BQC benchmarking quality circle feedback intervention
CINAHL Cumulative Index to Nursing and Allied Health Literature
CLIQ Clinical Inquiry

CME Continuing medical education

CON Control

COPD Chronic obstructive pulmonary disease

CPGs clinical practice guidelines

DM Diabetes mellitus

ED emergency department

EMR Electronic Medical Records

ENT Ear nose throat

EPOC Cochrane Effective Practice and Organisation of Care
EPR-3 Expert Panel Report 3

ERIC Educational Resources Information Center

FEV Forced Expiratory Volume

FVC Forced Vital Capacity

GPs General practitoner

HCSD Health Care Services Division

HMO Health maintenance organization

ICS Inhaled Corticosteroids

INT Intervention

MD Medical Doctor

MSAGR Multicolored, Simplified, Asthma Guideline Reminder
NAEPP National Asthma Education and Prevention Program
NHLBI National Heart, Lung, and Blood Institute

NYCHP New York Children’s Health Project

PACE Practitioner Asthma Communication and Education
PCAPP Primary Care Asthma Pilot Project

PDSA Plan-do-study-act

PEFR Peak Expiratory Flow Rate

PFR Peak Flow Rate

PFT Pulmonary Function Test

PLE Peer Leader Education

PPO-FFS Preferred provider organization — Fee for service
QC quality circles

QOL Quality of life

RCT Randomized controlled trial

RDRB/CME  Research and Development Resource Base in Continuing Medical Education
SBHC South Bronx Health Center

SOE Strength of evidence
SP Suburban practice
TOM Therapeutic outcomes monitoring
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TQC
UpP
UTI
WAAP

traditional quality circle
Urban practice

Urinary Tract Infection
Written asthma action plan
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Appendix B. Detailed Search Strategies
Search date —July 2012

Pubmed - 1160

(asthma[mh] OR asthma]tiab])

AND

(quideline[tiab] OR guidelines[tiab] OR practice guidelines as topic[mh] OR consensus
conference[tiab] OR consensus statement[tiab] OR consensus statements[tiab] OR
recommendation[tiab] OR recommendations[tiab]OR critical pathways[mh] OR critical
pathways[tiab] OR critical pathway[tiab] OR clinical pathways[tiab] OR clinical pathway][tiab]
OR primary health care/standards[mh])

AND

(quideline adherence[mh] OR adherence[tiab] OR nurse's practice patternsmh] OR Physician's
Practice Patternsmh] OR practice pattern[tiab] OR practice patterns[tiab] OR behavior[tiab] OR
behaviour[tiab] OR Professional practice[mh] OR "outcome assessment (health care)"[mh] OR
quality assurance[mh])

AND

(Physicians[mh] or physicians[tiab] OR physician[tiab] OR general practitioner[tiab] OR general
practitioners[tiab] OR GPs[tiab] OR hospitalists[tiab] OR Primary health care[mh] OR
Nurses[mh] OR nurses[tiab] OR nurse[tiab] OR physical therapy[tiab] or Physical therapy[mh]
OR physical therapist[tiab] OR physical therapists[tiab] OR physiotherapist[tiab] OR
physiotherapists[tiab] OR Respiratory therapy[mh] OR respiratory therapist[tiab] OR respiratory
therapists[tiab] OR Pharmacists[mh] OR pharmacist[tiab] OR pharmacists[tiab] OR health
professional[tiab] OR health professionals[tiab] OR health care provider[tiab] OR health care
providers[tiab] OR healthcare provider[tiab] OR healthcare providers[tiab] OR
pediatricians[tiab] OR pediatrician[tiab] OR paediatrician[tiab] OR paediatricians[tiab] OR
specialist[tiab] OR specialists[tiab] OR pulmonologist[tiab] OR pulmonologists[tiab] OR
doctor[tiab] OR doctors[tiab] OR allergist[tiab] OR allergists[tiab] OR internist[tiab] OR
internists[tiab])

ERIC -5
CINAHL =377
PsycINFO =80

(TX asthma ) AND (TX guideline OR TX guidelines OR TX consensus conference OR TX
consensus statement OR TX consensus statements OR TX recommendation OR TX
recommendations OR TX critical pathways OR TX critical pathway OR TX clinical pathways
OR TX clinical pathway OR TX primary health care) AND (TX adherence OR TX practice
pattern OR TX practice patterns OR TX behavior OR TX behaviour OR TX Professional
practice OR TX quality assurance OR TX outcome assessment) AND (TX Physicians OR TX
physician OR TX general practitioner OR TX general practitioners OR TX hospitalists OR TX
Primary health care OR TX Nurses OR TX nurse OR TX physical therapy OR TX physical
therapist OR TX physical therapists OR TX physiotherapist OR TX physiotherapists OR TX
respiratory therapist OR TX respiratory therapists OR TX Pharmacists OR TX pharmacist OR
TX health professional OR TX health professionals OR TX health care provider OR TX health
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care providers OR TX healthcare provider OR TX healthcare providers OR TX pediatricians OR
TX pediatrician OR TX paediatrician OR TX paediatricians OR TX specialist OR TX specialists
OR TX pulmonologist OR TX pulmonologists OR TX doctor OR TX doctors OR TX allergist
OR TX allergists OR TX internist OR TX internists)

EMBASE: 538
‘asthma'/exp OR asthma:ab,ti

guideline:ab,ti OR guidelines:ab,ti OR ‘practice guideline'/exp OR 'practice guideline’:ab,ti OR
‘consensus conference’:ab,ti OR 'consensus statement':ab,ti OR 'consensus statements':ab,ti OR
recommendation:ab,ti OR recommendations:ab,ti OR ‘critical pathways'.ab,ti OR ‘critical
pathway':ab,ti OR 'clinical pathways'"ab,ti OR 'clinical pathway":ab,ti OR 'primary health
care":ab,ti

adherence:ab,ti OR ‘practice pattern':.ab,ti OR 'practice patterns':ab,ti OR behavior:ab,ti OR
behaviour:ab,ti OR 'professional practice":ab,ti OR 'quality assurance":ab,ti OR 'outcome
assessment’/exp OR 'outcome assessment':ab,ti

‘physician’/exp OR physicians:ab,ti OR physician:ab,ti OR 'general practitioner':ab,ti OR 'general
practitioners':ab,ti OR hospitalists:ab,ti OR 'primary health care'/exp OR 'primary health
care":ab,ti OR nurses:ab,ti OR nurse:ab,ti OR 'physical therapy':ab,ti OR 'physical therapist'.ab,ti
OR 'physical therapists':ab,ti OR physiotherapist:ab,ti OR physiotherapists:ab,ti OR 'respiratory
therapist':ab,ti OR 'respiratory therapists':ab,ti OR pharmacists:ab,ti OR pharmacist:ab,ti OR
'health professional’:ab,ti OR 'health professionals':ab,ti OR 'health care provider':ab,ti OR
‘health care providers':ab,ti OR 'healthcare provider'ab,ti OR 'healthcare providers'ab,ti OR
pediatricians:ab,ti OR pediatrician:ab,ti OR paediatrician:ab,ti OR paediatricians:ab,ti OR
specialist:ab,ti OR specialists:ab,ti OR pulmonologist:ab,ti OR pulmonologists:ab,ti OR
doctor:ab,ti OR doctors:ab,ti OR allergist:ab,ti OR allergists:ab,ti OR internist:ab,ti OR
internists:ab,ti

Cochrane =92
asthma:ti,ab,kw OR MeSH descriptor Asthma explode all trees

guideline:ti,ab,kw OR guidelines:ti,ab,kw OR “practice guideline”:ti,ab,kw OR *“consensus
conference”:ti,ab,kw OR “consensus statement”:ti,ab,kw OR “consensus statements”:ti,ab,kw
OR recommendation:ti,ab,kw OR recommendations:ti,ab,kw OR MeSH descriptor Critical
Pathways explode all trees OR “critical pathways”:ti,ab,kw OR “critical pathway”:ti,ab,kw OR
“clinical pathways”:ti,ab,kw OR “clinical pathway”:ti,ab,kw OR “primary health care”:ti,ab,kw

MeSH descriptor Guideline Adherence explode all trees OR adherence:ti,ab,kw OR “practice
pattern”:ti,ab,kw OR “practice patterns”:ti,ab,kw OR behavior:ti,ab,kw OR behaviour:ti,ab,kw
OR “professional practice”:ti,ab,kw OR *“quality assurance”:ti,ab,kw OR MeSH descriptor
Outcome Assessment (Health Care) explode trees 2 and 3 OR “outcome assessment”:ti,ab,kw

B-2



physicians:ti,ab,kw OR physician:ti,ab,kw OR *“general practitioner”:ti,ab,kw OR “general
practitioners”:ti,ab,kw OR hospitalists:ti,ab,kw OR MeSH descriptor Primary Health Care
explode all trees OR “primary health care”:ti,ab,kw OR nurses:ti,ab,kw OR nurse:ti,ab,kw OR
“physical therapy”:ti,ab,kw OR “physical therapist”:ti,ab,kw OR “physical therapists”:ti,ab,kw
OR physiotherapist:ti,ab,kw OR physiotherapists:ti,ab,kw OR “respiratory therapist”:ti,ab,kw
OR *“respiratory therapists”:ti,ab,kw OR pharmacists:ti,ab,kw OR pharmacist:ti,ab,kw OR
“health professional”:ti,ab,kw OR “health professionals”:ti,ab,kw OR “health care
provider”:ti,ab,kw OR “health care providers”:ti,ab,kw OR *“healthcare provider”:ti,ab,kw OR
“healthcare providers”:ti,ab,kw OR pediatricians:ti,ab,kw OR pediatrician:ti,ab,kw OR
paediatrician:ti,ab,kw OR paediatricians:ti,ab,kw OR specialist:ti,ab,kw OR specialists:ti,ab,kw
OR pulmonologist:ti,ab,kw OR pulmonologists:ti,ab,kw OR doctor:ti,ab,kw OR doctors:ti,ab,kw
OR allergist:ti,ab,kw OR allergists:ti,ab,kw OR internist:ti,ab,kw OR internists:ti,ab,kw

Research and Development Resource Base in Continuing Medical Education (RDRB/CME)
Asthma =60
Keywords: ("asthma")

AND

Keywords: ("guideline) OR ("guidelines")

AND

Keywords: ("adherence™) OR ("pattern”) OR ("patterns")
AND

Keywords: ("physicians™) OR ("physician™) OR ("practitioner")
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Appendix C. Screening and Data Abstraction Forms

Title/Abstract Review
Selected — No
DhatillerSE

3B DistillerSR

Project Meditation (Switch) User mreuben (My Settings)
Messages 4 new

Logout

Refid: 12, Skateboards: Are they realy perilous? A retrospective study from a district hospital.
Rethnam U, Yesupalan RS, Sinha A,

and go to |:| or Skip to Mext

1. Does this article POTENTIALLY apphy to ANY of the key questions?

= MO, this aticle DOES MOT apply to any of the Key Questions (check all of the following reasons that apply)

Mo ariginal data (systematic reviews, editorial, commentary, letters, meta-analysis)
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Mot relevant to key gquestions
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Please click below to see:
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Title/Abstract Review
Selected- Yes

DistillerSE.

dbDistillerSR ™™

Project Asthma Guidelines (Switch) User mreuben iMy Settings)

Messages 3 new

- Guide

Farms Manag

Refid: 12, Skatehoards: Are they really perilous? A retrospective study from a district hospital.
Rethram U, Yesupalan RS, Sinha A,

and go to [ or Skin to Mext

1. Does this article POTENTIALLY apply to ANY of the key questions?

Q) No
@ ves

Include aricle for: (Check all that apply):
Inthe care of pediatric or adult patients with asthma, what is the evidence that interventions designed to improve health care provider adherence to guidelines:

O K@1-Impact health care process outcomes (e d., receiving appropriate treatment)
O K@ 2-Impact clinical outcomes (e.g., hospitalizations, patiert reported outcomes such as symptorm contral)
[ K@ 3-Impact health care process outcomes that then affect clinical outcomes

{3 Unclear-Mo abstract or cannot tell from abstract alone —-get # for full-text screen

Guidelines — Care path, Clinical pathway, recommendations, consensus staternents, algorithm
Health care providers - Physicians, nurses, nurse practitioners, physiotherapistsfphysical therapists, respiratory therapists, pharmacists, and other health care

praviders
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{2 Addresses inpatient or ermergency depstment care only

O Does nottarget health care providers

{2 Does not evaluate an intervention targeting adherence or behavior of health care provider
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A, Comments:
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Appendix D. Excluded Studies

Appendix D lists studies that were excluded from this review, categorized by reason for

exclusion and alphabetized.
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Appendix E. Evidence Tables

The following studies were grouped together: Haymore 2005 & Herborg 2011; Lozano 2004 & Finkelstein 2005; Cloutier 2005 & Cloutier 2009

Evidence Table 1. Study characteristics of all included studies

Author, Year Study Design Study location | Multicenter | Study Start/End Study Duration Planned length Intervention

ReflD Date of followup

Ables AZ, Pre-post United States NO 10/01/1998 - 18 months NR Education

2002" 03/31/2000

Armour C., Randomized Australia YES 11/2004 - 07/2005 | 9 months NR Clinical Pharmacy

2007° Service

Baker R., 2003° | Randomized Europe NO 08/1998 - 01/2000 | 15 months 12 months Audit and

Feedback

Bell L.M., 2010" | Randomized United States YES 12/01/2005 - 29 months NR Decision Support
04/15/2008

Bendgzr B. G., Pre-post United States YES NR NR NR Multicomponent

2011

Blackstien- Pre-post Canada NO NR NR 6 months Education

Hirsch P.,

2000°

Brown R, 2004’ | Randomized United States YES NR NR 24 months Education

Bryce8 FP, Randomized Europe YES 1990 - 1993 36 months 12 months Information Only

1995

Cabagna M. D., Randomized United States YES 07/2001 - NR 12 months Education

2006

Cho % H., Pre-post Asia YES 03/2004 - 12/2004 | 9 months 3 months Decision Support

2010

Clarkli\lM, Randomized United States YES NR NR 22 months Education

1998

Cloutier M. M., Pre-post United States YES 07/01/1997 - 24 months NR Decision Support

2002" 12/31

Cloutier M. M., Pre-post United States YES 06/01/1998 - 50 months NR Decision Support

2005" 08/31/2002

Cloutier M.M., Pre post United States YES 06/01/1998 - 36 months NR Decision Support

2009™ 07/01/2002

Cloutier M.M., Cluster-randomized United States NO NR 36 NR Multicomponent.

2012 *° (practice is the unit of

randomization)

Coleman C. I, Pre post United States NO 04/2001 - 06/2001 | 3 months 6 months Audit and

2003'° Feedback

Cowie R. L., Pre-post Canada YES NR NR 12 months Education




Author, Year Study Design Study location | Multicenter | Study Start/End Study Duration Planned length Intervention

ReflD Date of followup

2001"

Dani%s E.C, Cluster Randomized United States YES NR NR NR Multicomponent

2005

Davis AM, Pre-post United States NO 07/01/2007 - 18 months NR Decision Support

2010" 12/31/2008

DavisZOR. S, Pre-post United States NO NR NR 6 months Education

2004

de Vries T. W., | Non-randomized pre-post Europe NO 07/01/2006 - 12 months NR Clinical Pharmacy

2010 06/30/2007 Service

Eccle232 M., Randomized Europe YES NR 24 months 12 months Decision Support

2002

FairaiISL., Randomized Africa NO 05/2003 - 11/2003 | 6 months 3 months Decision Support

2010

Feder G, Randomized Europe YES 1/93 6 months 12 months Audit and

1995* Feedback

Finkelstein J. Randomized United States YES NR NR 24 months Organizational

A., 2005%° Change

Foster J. M., Randomized Europe YES 2002 NR 12 months Audit and

2007%° Feedback

Fox P., 2007°" | Pre-post United States YES 2001 - 2004 36 months 12 and 24 months | Quality
Improvement

Frankovvz%ki B. Pre-post United States YES 04/2003 - 03/2005 | 11 months NR Multicomponent

L., 2006

Glas%)w N. J., Randomized Australia YES 02/2000 NR 12 months Decision Support

2003

Gortosg T. A, Controlled before after United States NO NR 4 months 4 months Education

1995

Hagrr;lolen, W., | Randomized Europe YES 12/2000 - 08/2003 | 33 months 12 months Multicomponent

2008

Halterm%n J. Randomized United States NO NR NR 6 months Decision Support

S.,2005

Halterman J.S., | Randomized United States YES 11/20/2003 - NR NR Decision Support

2006 09/14/2004

Herborg H., Non-randomized controlled | Europe YES 08/1994 - 07/1995 | NR 12 months Audit and

2001* % Feedback

Holtoarg3 C., Randomized Australia YES 2006 - 2007 12 months 12 months Education

2011

Homer CJ, Randomized United States YES 01/2001 - 2002 12 months 12 months Quality

2005% Improvement

Hors%\gell R., Pre-post United States NO 2000 - 2006 84 months 84 months Decision Support

2008




Author, Year Study Design Study location | Multicenter | Study Start/End Study Duration Planned length Intervention
ReflD Date of followup
Hoskins G., Pre-post Europe NO 1991 - 1993 24 months NR Audit and
1997 Feedback
Katta{(lJ M., Randomized United States YES 10/1998 - 08/2000 | 12 months NR Decision Support
2006
Lesh?lE. P., Pre-post Europe NO NR NR 12 months Decision Support
2005
Liaw482. T., Cluster Randomized Australia NO 02/2001 - 11/2001 | 9 months 6 months Education
2008
Lob S. H., Quasi-experimental United States YES 2006-2008 28 months 12 and 21 months | Multicomponent

ongitudinal at clinic leve ultimoda
2011% longitudinal linic level Multimodal

and cross-sectional at
patient level)

Lozagg P., Randomized United States YES NR 24 months 24 months Education
2004
Lundg)sorg C. S., | Cluster Randomized Europe NO NR 19 months NR Multimodal
1999
Mahi-Tarié_qht Pre-post Africa YES 1992 NR NR Education
S., 2004*
Mangione- Controlled Before-After United States YES 02/15/2000 - 12 months 16 months Quality
Smitk)wR., 03/01/2001 Improvement
2005
Mart%\s J.D,, Randomized Europe YES 2001 - 2004 NR NR Information Only
2006
Mart%\s J.D,, Randomized Europe YES 10/2003 NR 12 months Decision Support
2007
MCC%\O/van C, Randomized Europe YES NR 6 months 6 months Decision Support
2001
Mitchﬁll E. A, Randomized Australia YES 01/1999 - 12/2000 | 9 months NR Decision Support
2005
NeWtE())zn W. P., Pre-post United States YES 09/2006 - 2008 24 months 24 months Decision Support
2010
O'Laughlen Pre-post United States YES NR 7 months 4 months Decision Support
MC, 2008
Patel P. H., Pre-post United States NO 06/01/1998 - 30 months 13 months Organizational
2004** 12/31/2000 Change
Premaragge u. Randomized Europe YES 09/1993 - 09/1996 | 36 months 36 months Education
N., 1999
Ragaszazi H., Pre-post United States YES 2004 - 2004 12 months 12 months Decision Support
2011
Rancg K., Pre-post United States NO 06/2009 - 08/2009 | 1.5 months NR Decision Support
2011




Author, Year Study Design Study location | Multicenter | Study Start/End Study Duration Planned length Intervention

ReflD Date of followup

RenzésP. M., Randomized Canada NO 08/2002 - 2003 12 months 12 months Decision Support

2006

Richman M. J, Pre-post United States YES NR NR 12 months Audit and

2000 Feedback

Ruoff6(§3., Pre-post United States NO 2000 - 2000 NR 6 months Decision Support

2002

Saini B, 2004°" | Controlled pre-post Australia YES 11/1997 - 05/2001 | 42 months 6 months Clinical Pharmacy
Service

Schneider A, Randomized Europe YES 05/2005 NR 12 months Audit and

2008% Feedback

Shahaas., Randomized Australia YES 2006 - 2008 NR 12 months Education

2011

Shapiro A, Pre-post United States YES 11/01/2004 - 54 months NR Decision Support

2011% 05/31/2009

Shiffman R. N., | Pre-post United States YES 09/30/1996 - 24 months NR Decision Support

2000% 10/01/1998

SmeeGLe 1. J., Randomized Europe YES NR 12 months 12 months Education

1999

Sondergaard Randomized Europe YES 06/01/1998 - 12 months 12 months Audit and

J., 2002% 06/01/1999 Feedback

Stergeaschis A, Randomized United States YES NR 24 months 12 months Education

2002

Suh D. C,, Pre-post United States YES 01/1997 - 09/1998 | 21 months 9 months Audit and

2001% Feedback

Sulai;‘gan N. D., | Randomized Australia YES 02/2001 - 11/2001 | 10 months 6 months Education

2010

Thyne S.M., Pre-post United States NO NR NR NR Organizational

2007" Change

To T., 2008" Pre-post Canada YES NR 12 months 12 months Decision Support

Veninga CCM, Randomized Europe YES 03/1995 - 11/1996 | NR 12 months Audit and

1999’ Feedback

Veninga CCM, Randomized Europe YES NR NR NR Audit and

2000" Feedback

Weinberger M, | Randomized United States YES 07/1998 - 12/1999 | 18 months 12 months Clinical Pharmacy

2002" Service

Yawn BP, Pre-post United States YES NR NR 9 months Audit and

2008" Feedback

NR= Not reported
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Evidence Table 2. Healthcare provider characteristics

Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance

Ables AZ, Education NR Nurse, Physician Community Family Medicine NR NR NR
2002* and Health Center,

Reminders Other
Armour C., Arm A: 25 Pharmacist NR NR Rural, Urban NR No
2007° Control
Armour C., Arm B: 32 Pharmacist NR NR Rural, Urban NR NR
20072 Pharmacy

Asthma Care

Program

(PACP)
Baker R., Arm A: 27 General Practitioner NR General Practice NR NR Yes
2003° Guidelines

only
Baker R., Arm B: 27 General Practitioner NR General Practice NR NR NR
2003° Guidelines

with audit

criteria
Baker R., Arm C: 27 General Practitioner NR General Practice NR NR NR
2003° Guidelines

with audit

criteria and

feedback
Bell L.M., Arm A: UP NR Pediatrician Academic Pediatric Medicine | Urban NR No
2010* Control
Bell L.M., Arm B: UP NR Pediatrician Academic Pediatric Medicine | Urban NR NR
2010* intervention
Bell L.M., Arm C: SP NR Pediatrician NR Pediatric Medicine | Suburban NR NR
2010" Control
Bell L.M., Arm D: SP NR Pediatrician NR Pediatric Medicine | Suburban NR NR
2010* Intervention
Bender B. Arm A: Arm A+B = NR NR NR NR NR No
G., 2011° Education, 372

Coaching and

Toolkit
Bender B. Arm B: Arm A+B = | Nurse, Physician, Other Primary Care NR NR NR
G., 2011° 372 Physician Assistant

Medical assistants,

E-10




Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
yp yp
year Baseline provider Setting Specialty study /
Insurance
practice managers,
office staff
Blackstien- Education 59 Physician NR Family Medicine Suburban NR NR
Hirsch P.,
2000°
Brown R, Arm A: 11 Pediatrician NR Primary Care NR NR No
2004’ Control
Brown R, Arm B: 12 Pediatrician NR Primary Care NR NR NR
2004’ Education
Bryce FP, Arm A: NR General Practitioner, NR General Practice Rural, Urban Uninsured No
1995° Control Nurse
Bryce FP, Arm B: NR General Practitioner NR General Practice Rural, Urban NR NR
1995° Reminders
and Tools
Cabana M. Arm A:Control | 43 Primary Healthcare NR Primary Care NR Commercial/Private, | No
D., 2006° n: 376 (83)
Medicaid/Medicare,
n: 48 (11)
Cabana M. Arm B: 51 Primary Healthcare NR Primary Care NR Commercial/Private, | NR
D., 2006° Physician n: 307 (73) Type2:
Asthma Care Medicaid/Medicare,
Education n: 71 (17)
(PACE)
Cho S. H., Decision 377 Allergist, General NR NR NR NR NR
2010 Support, Practitioner, Physician
Clark NM, Arm A: 37 Pediatrician, Physician | Private Pediatric Medicine | NR NR No
1998 Practice
Clark NM, Arm B: 37 Pediatrician, Physician | Private Pediatric Medicine | NR NR NR
1998 Education Practice
Cloutier M. Decision 172 Nurse, Nurse NR Primary Care Urban Medicaid/Medicare, No
M., 2002 support Practitioner, Other, n: NR (84)
Pediatrician, Physician,
Physician Assistant
Advanced practice
nurses, Family practice
Cloutier M. Decision 151 Nurse, Nurse Academic, Primary Care Urban Medicaid/Medicare NR
M., 2005 support Practitioner, Community

Pediatrician, Physician
Assistant, Primary

Health Center,
Other
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance
Health care pediatric
residents, medical
students
Cloutier Decision NR Pediatrician NR NR Urban NR NR
M.M., 2009™ | support
Cloutier Control 44 Nurse practioner, Other Pediatric medicine | 8 urbanand 16 | NR No.
M.M., 2012 pediatrician, physician private
15 assistant practices total.
Arm A: 12
practices
Cloutier Arm B: 44 Nurse Other Pediatric medicine | 8 urban and 16 NR No.
M.M., 2012 Physician- practitioner,pediatrician private
15 directed , physician assistant practices total.
interventions Arm B: 12
practices.
Coleman C. Arm A: NR Pharmacist Prescriber NR NR NR NR No
l., 2003 Patient
specific
information:
Prescribers
with patients
on 'high dose'
Coleman C. Arm B: NR Pharmacist Prescriber NR NR NR NR NR
l., 2003 Patient
specific
information:
Prescribers
with patients
on ‘low dose'
Cowie R. L., | Arm A: Basic NR NR NR NR Urban NR Yes
2001% Education
Cowie R. L., | Arm B: NR NR NR NR Urban NR NR
2001" Intermediate
Education
Cowie R. L., | ArmC: NR NR NR NR Urban NR NR
2001" Intensive
Education
Daniels E. Arm A: Arm A+B: General Practitioner, Community NR Rural, Urban Uninsured, n: 67200 | No
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance
C., 2005™ Control 163 Internist, Nurse Health Center Type2:
Practitioner, Medicaid/Medicare,
Pediatrician, Physician, n: 48419
Physician Assistant
staff
Daniels E. Arm B: Arm A+B: General Practitioner, Community NR Rural, Urban Uninsured, n: 30713 | NR
C., 2005 Education 163 Internist, Nurse Health Center Type2:
Practitioner, Other, Medicaid/Medicare,
Pediatrician, Physician, n: 38059
Physician Assistant
staff
Davis AM, Decision NR Physician Family Community Family Medicine NR NR NR
2010 Support medicine residents Health Center
DavisR. S., | ArmA: Arm A+B: Primary Healthcare Other Primary Care NR NR No
2004%° Guidelines 20
only
DavisR. S., | Arm B: Arm A+B: Primary Healthcare Other Primary Care NR NR NR
2004% Education 20
and Toolkit
de Vries T. Arm A: Arm General Practitioner NR General Practice NR NR Yes
W., 2010* | Control A+B+C: 9
de Vries T. Arm B: Arm Pharmacists, General NR General Practice NR NR NR
W., 20104 Feedback A+B+C: 9 Practitioner
de Vries T. Arm C: 2002 Arm Pharmacists, General NR NR NR NR NR
W., 20104 A+B+C: 9 Practitioner,
Pediatrician
Eccles M., Arm A: NR General Practitioner NR General Practice NR NR Yes
2002% angina
Eccles M., Arm B: NR General Practitioner NR General Practice NR NR NR
2002% asthma
Fairall L., Arm A: Nurse NR Primary Care Rural NR Yes
2010% Control Arm A+B:
148
Fairall L., Arm B: Arm A+B: Nurse NR Primary Care Rural NR NR
2010% Intervention 148
Feder G, Arm A: NR General Practitioner Private General Practice Urban NR Yes:
19952 Diabetes Practice International
Education study; no

insurance info.
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance

Feder G, Arm B: NR General Practitioner Private General Practice Urban NR NR.
1995% Education, Practice

Reminders

and Audit
Finkelstein Arm A: Arm NR NR NR NR NR No
J. A., 2005%° | Control A+B+C:
26 228
Finkelstein Arm B: PLE Arm NR NR NR NR NR NR
J. A., 2005%® | Intervention A+B+C:
2 228
Finkelstein Arm C: Arm NR NR NR NR NR NR
J. A., 2005%° | Planned Care | A+B+C:
2 Intervention 228
Foster J. M., | Arm A: 12 General Practitioner NR General Practice Inner City, NR Yes
2007% Education Rural, Urban

and

Feedback

(Delayed)
Foster J. M., | Arm B: 11 General Practitioner NR General Practice Inner City, NR NR
2007% Education Rural, Urban

and

Feedback
Fox P., Quality NR Nurse, Nurse Community NR NR Commercial/Private | NR
20072 Improvement Practitioner, Physician | Health Center (4.7-23.6)

caregivers, Uninsured (10.6-
administrative staff 13.2)
Medicaid/Medicare
(52.1-75.1)

Frankowski Multimodal: NR Nurse, Pediatrician, Community Primary Care NR Medicaid/Medicare, NR
B. L., 2006%° | Education Primary Healthcare Health Center, n: 55 (47.4)

and Other

Feedback
Glasgow N. Arm A: 12 General Practitioner NR General Practice NR NR No
J., 2003* Control
Glasgow N. Arm 12 General Practitioner NR General Practice NR NR NR
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance
J., 2003% B:Intervention
Gorton T. A., | Arm A: 22 Primary Healthcare NR Family Medicine, NR NR No
1995% Guidelines General Practice,
only Internal Medicine,
Pediatric
Medicine, Primary
Care
Gorton T. A., | Arm B: NR Primary Healthcare NR Family Medicine, NR NR NR
1995* Education General Practice,
and Detailing Internal Medicine,
Pediatric
Medicine, Primary
Care
Gorton T. A., | Arm C: NR Primary Healthcare NR Family Medicine, NR NR NR
1995* Education on General Practice,
Computer Internal Medicine,
Pediatric
Medicine, Primary
Care
Gorton T. A., | Arm D: NR Primary Healthcare NR Primary Care NR NR NR
1995* Education —
multimedia
Hagmolen of | Arm C: 38 General Practitioner Community NR NR NR NR
ten Have, Education Health Center
W., 2008* | and
Guidelines
and
individualized
treatment
advice
Hagmolen, Arm A: 34 General Practitioner Community NR NR NR Yes
W., 2008% Guidelines Health Center
only
Hagmolen, Arm B: 34 General Practitioner Community NR NR NR NR
W., 2008* | Education Health Center
and
Guidelines
Halterman J. | Arm A: NR NR NR NR NR Medicaid/Medicare, | No
S., 2005 Control n: 54 (70.1)
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance
Halterman J. | Arm B: NR NR NR NR NR Medicaid/Medicare, | NR
S., 2005% Intervention n: 46 (63)
Halterman Arm A: NR Nurse Practitioner, Academic Pediatric Medicine | Inner City Medicaid/Medicare, No
J.S., 2006* | Control Pediatrician, Physician n: 89 (78.1)
Halterman Arm B: NR Nurse Practitioner, Academic Pediatric Medicine | Inner City Medicaid/Medicare, NR
J.S., 2006** | Intervention Pediatrician, Physician n: 81 (72.3)
Herborg H., Arm A: 64 General Practitioner, Other Other NR NR Yes
2001%% Control Other, Pharmacist
Pharmacy assistant
Herborg H., Arm B: 75 General Practitioner, Other Other NR NR NR
2001% ¢ Therapeutic Other, Pharmacist
Outcomes Pharmacy assistant
Monitoring
(TOM)
Holton C., Arm A: 45 General Practitioner NR General Practice NR NR Yes
2011% Control
Holton C., Arm B: 127 General Practitioner NR General Practice NR NR NR
2011% Spirometry
training
Homer CJ, Arm A: NR Nurse, Physician Front | Community NR NR, Urban Medicaid/Medicare No
2005% Control office staff Health Center, (10)
Other, Private
Practice
Homer CJ, Arm B: NR Nurse, Other, Physician | Community NR NR, Urban Medicaid/Medicare NR
2005 Learning Front office staff Health Center, (20)
collaborative Other, Private
Practice
Horswell R., | HCSD's DM NR Physician Community NR NR Uninsured NR
2008% program Health Center,
Other
Hoskins G., Arm A: Before | 91 General Practitioner NR General Practice NR NR No
1997% intervention
Hoskins G., Arm B: 91 General Practitioner NR General Practice NR NR NR
1997%° Education
and
Feedback
Kattan M., Arm A: NR Nurse Practitioner, Community Family Medicine, Urban Medicaid/Medicare No
2006™ Control Physician Assistant, Health Center, | General Practice, (35) Type2:

Primary Healthcare

Other, Private

Other, Pediatric

Managed care
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance
Practice Medicine (25.5) Type3:
Uninsured (17)
Kattan M., Arm B: 435 Nurse Practitioner, Community NR Urban Medicaid/Medicare NR
2006" Intervention Physician Assistant, Health Center, (28.7) Type2:
Primary Healthcare Other, Private Managed care(25.3)
Practice Type3: Uninsured
(21.4)
Lesho E. P., | Decision NR Primary Healthcare Other Primary Care NR NR NR
2005% Support
Liaw S. T., Arm A: 18 General Practitioner NR General Practice Urban NR Yes
2008* Control
Liaw S. T, Arm B: 15 General Practitioner NR General Practice Urban NR NR
2008 Control
(unrelated
education)
Liaw S. T., Arm C: 18 General Practitioner NR General Practice Urban NR NR
2008% Education
and
Guidelines
Lob S. H., Longitudinal NR Physician, Nurse Community Pediatric Primary NR None (7.5) No.
2011* Evaluation Practitioner Health Center | Care Medi-Cal MC (60.5)
Group — Medi-Cal FFS (6.6)
Patient-level Other government
Interview programs (19.1)
Sample Private (5.5)
Other (0.8)
Lob S. H., Cross- NR Physician, Nurse Community Pediatric Primary NR None (9.2) NR
2011* sectional Practitioner Health Center | Care Medi-Cal MC (51.7)
Random Medi-Cal FFS (8.0)
Sample — Other government
Clinic-level programs (16.9)
Chart Review, Private (13.6)
T1 Other (0.6)
Lob S. H., Cross- NR Physician, Nurse Community Pediatric Primary NR None (7.7) NR
2011* sectional Practitioner Health Center | Care Medi-Cal MC (61.6)
Random Medi-Cal FFS (6.4)
Sample — Other government
Clinic-level programs (12.1)

Chart Review,
T2

Private (10.7)
Other (1.5)
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance

Lob S. H., Cross- NR Physician, Nurse Community Pediatric Primary NR None (8.6) NR
2011* sectional Practitioner Health Center | Care Medi-Cal MC (58.4)

Random Medi-Cal FFS (10.5)

Sample — Other government

Clinic-level programs (11.2)

Chart Review, Private (9.9)

T3 Other (1.3)
Loza|2160 P, Arm A: NR Primary Healthcare Other Primary Care NR NR NR
2004 Control
Lozano P., Arm B: Peer NR Primary Healthcare Other Primary Care NR NR NR
2004% leader

education
Lozano P., Arm C: NR Primary Healthcare Other Primary Care NR NR NR
2004 Chronic care

model
Lundborg C. | ArmA: 104 General Practitioner NR General Practice NR Uninsured No
S., 1999% Control
Lundborg C. | Arm B: 100 General Practitioner NR General Practice NR Uninsured NR
S., 1999% Education

and

Feedback
Mahi-Tarieght Education 50 General Practitioner Community General Practice Rural NR NR
S., 2004* Health Center
Mangione- Arm A: NR “Health care providers” | Community Primary Care Rural, Urban Uninsured (4) No
Smith R., Control Health Center Commercial/Private/
2005" PPO-FFS (40)

HMO (56)
Mangione- Arm B: NR “Health care providers” | Community Primary Care Rural, Urban Uninsured (9) NR
Smith R., Learning Health Center Commercial/Private/
2005" collaborative PPO-FFS (47)
HMO (44)

Martens J. Arm A: 54 General Practitioner NR NR NR NR Yes
D., 2006 Control
Martens J. Arm B: 53 General Practitioner NR NR NR NR NR
D., 2006* Guidelines

and involved

in

development
Martens J. Arm C: 26 General Practitioner NR NR NR NR NR
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance
D., 2006™ Guidelines
only
Martens J. Arm A: 28 General Practitioner Academic, NR | General Practice NR NR Yes
D., 2007* cholesterol
Martens J. Arm B: 25 General Practitioner Academic, NR | General Practice NR NR NR
D., 2007% antibiotics,
asthma/COP

McCowan C, | Arm A: NR General Practitioner NR General Practice NR Uninsured No
2001*° Control
McCowan C, | Arm B: NR General Practitioner NR General Practice NR NR NR
2001%° Intervention
Mitchell E. Arm A: Arm A+B: General Practitioner NR NR NR NR Yes
A., 2005°" Control 270
Mitchell E. Arm B: Arm A+B: General Practitioner NR NR NR NR NR
A., 2005 Intervention 270
Newton W. Decision NR Nurse, Physician Academic, Family Medicine, NR NR NR
P., 2010% Support Practice managers, Community Internal Medicine,

other staff Health Center, | Pediatric Medicine

Private
Practice

O’Laughlen MSAGR 6 General Practitioner, Community Family Medicine, Rural NR NR
MC, 2008 group Nurse Practitioner Health Center | General Practice

Family Medicine
Premaratne | Arm A: NR Nurse practice nurses NR General Practice NR NR No
U. N., 1999>* | Control
Premaratne | Arm B: NR Nurse practice nurses NR General Practice NR NR NR
U. N., 1999** | Education
Ragazzi H., Practice 1 Arm A, B: Nurse, Pediatrician Private Pediatric Medicine | Inner City Medicaid/Medicare NR
2011%° 26-28 Practice (90)
Ragazzi H., Practice 2 Arm A, B: Nurse, Pediatrician Private Pediatric Medicine | Inner City Medicaid/Medicare NR
2011%° 26-28 Practice (90)
Ragazzi H., Practice 3 NR Nurse, Pediatrician Community Pediatric Medicine | Inner City Medicaid/Medicare NR
2011%° Health Center (90)
Rance K., Decision 4 Nurse Practitioner, NR Pediatric Urban NR NR
2011%° Support Pediatrician Medicine, Primary

Care

Renzi P. M., | Arm A:Group | NR Primary Healthcare Private NR NR NR No
2006°" 4 (control) Practice
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance

Renzi P. M., | Arm B: Group | NR Primary Healthcare Private NR NR NR NR
2006°’ 1 (stamp) Practice
Renzi P. M., | Arm C: Group | NR Primary Healthcare Private NR NR NR NR
2006°" 2 (stamp + Practice

CME)
Richman M. Feedback 29 Pediatrician NR Pediatric Urban Medicaid/Medicare, | No
J, 2000°® Medicine, Primary

Care

Ruoff G., Arm A: Before | 17 family physicians Community Family Medicine NR NR No
2002%° the Flow Health Center

Sheet
Ruoff G., Arm B: After 17 family physicians Community Family Medicine NR NR NR
2002%° implementatio Health Center

n of the Flow

Sheet
Saini B, Arm A: 13 General Practitioner, NR NR NR NR No
2004%° Control 1 Pharmacist
Saini B, Arm B: 12 Pharmacist NR NR NR NR NR
2004%° Control 2
Saini B, Arm C: NR Pharmacist NR NR NR Uninsured NR
2004°%° Education
Schneider Arm A: Arm General Practitioner NR General Practice NR NR Yes
A., 2008%* traditional A+B+C: 96

quality circle
Schneider Arm B: Arm General Practitioner NR General Practice NR NR NR
A., 2008 benchmark A+B+C: 96

quality circle
Schneider Arm C: Arm General Practitioner NR General Practice NR NR NR
A., 2008%* combined A+B+C: 96

arms
Shah S., Arm A: Arm A+B: General Practitioner NR General Practice Urban NR Yes
2011°% Control 150
Shah S., Arm B: Arm A+B: General Practitioner NR General Practice Urban NR NR
2011°% Practitioner 150

Asthma

Communicati

on and

Education

(PACE)
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance
Shapiro A, SBHC SBHC + Nurse, Physician Community Primary Care Inner City Medicaid/Medicare NR
2011% NYCHP: 25 Health Center (67) ,Uninsured (17)
Shapiro A, NYCHP SBHC + Nurse, Physician Community Primary Care Inner City Medicaid/Medicare NR
2011% NYCHP: 25 Health Center (76) Type2:
Uninsured (24)
Shiffman R. | Arm A: Sole 11 Pediatrician NR Pediatric Inner City, NR No
N., 2000%* physician Medicine, Primary | Rural,
arm, pre-post, Care Suburban,
patient arm, Urban
pre
Sondergezéard Arm A: 141 General Practitioner NR General Practice NR NR Yes
J., 2002 control
Sondergaard | Arm B: 77 General Practitioner NR General Practice NR NR NR
J., 2002% Individual
patient count
data feedback
Sondergaard | Arm C: 74 General Practitioner NR General Practice NR NR NR
J., 2002% Aggregate
data feedback
Stergachis Arm A: NR Pharmacist Community Other Rural, Urban managed care, n: No
A, 2002% Control Health Center, 113 (74)
Other, Private Commercial/Private,
Practice n: 23 (115)
Medicaid/Medicare,
n: 4 (3)
Stergachis Arm B: 35 Pharmacist Community Other Rural, Urban managed care, n: NR
A, 2002% Education Health Center, 97 (76)
Other, Private Commercial/Private,
Practice n: 25( 20)
Medicaid/Medicare,
n:2(2)
Suh % C., Feedback NR NR NR NR NR NR NR
2001
Sulaiman N. | Arm A: 18 General Practitioner NR General Practice Urban NR Yes
D., 2010°%® Control
(unrelated
education)
Sulaiman N. | Arm B: 18 General Practitioner NR General Practice Urban NR NR
D., 2010 Education
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance
and
guidelines
Sulaiman N. | Arm C: 15 General Practitioner NR General Practice Urban NR NR
D., 2010 Guidelines
Thyne S.M., | Arm A: Time NR pediatric medical Academic, NR Urban NR No
2007% 1, 2002-2003 providers,” “urgent care | Other
clinicians”
Thyne S.M., | Arm B: NR Pediatric medical Community Pediatric Medicine | Urban NR NR
2007%° providers Health Center
Thyne S.M., | Arm B: Time NR pediatric medical Academic, NR Urban NR NR
2007%° 2, 2003-2004 providers,” “urgent care | Other
clinicians”
Thyne S.M., | Arm C: Time NR pediatric medical Academic, NR Urban NR NR
2007% 3, 2004-2005 providers,” “urgent care | Other
clinicians”
To T, PCAPP NR Primary Healthcare Community NR Inner City, NR NR
2008"° Intervention Health Center, Rural, Urban
Other
Veninga Arm A: 181 General Practitioner NR General Practice NR NR Yes
CCM, 1999”" | Netherlands
Veninga Arm B: 204 General Practitioner NR General Practice NR NR NR
CCM, 1999 | Sweden
Veninga Arm C: 199 General Practitioner NR General Practice NR NR NR
CCM, 1999"" | Norway
Veninga Arm D: 81 Allergist, Pulmonologist | NR Other NR NR NR
CCM, 1999™ | Slovakia
Veninga Arm A: UTI 91 General Practitioner NR General Practice NR NR Yes
CCM, 2000
Veninga Arm B: 90 General Practitioner NR General Practice NR NR NR
CCM, 2000 | Education
and
Feedback
Weinber%er Arm A: NR Pharmacist Private NR NR NR No
M, 2002 Control Practice
Weinber%er Arm B: Peak NR Pharmacist Private NR NR Uninsured NR
M, 2002 Flow Meter Practice
Monitoring
Control Group
Weinberger | Arm C: NR Pharmacist NR NR NR NR NR
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Author, Arm n at Type of Healthcare Practice Practice Service Area Insurance Type International
year Baseline provider Setting Specialty study /
Insurance

M, 20027 Pharmaceutic

al Care

Program

Group
Weinber%er Arm D: NR NR Private NR NR NR NR
M, 2002 Practice
Yawn BP, Education 211 Nurse Practitioner, Community Family Medicine, Rural, NR NR
2008"™ and Physician, Physician Health Center, | Other Suburban

Feedback Assistant Private

Practice

FFS = fee for service; HMO = Health Maintenance Organization; MC = Managed Care; NR = Not Reported; NYCHP = New York Children’s Hospital Project; PPO = Preferred
Provider Organization; UTI = Urinary Tract Infection
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Evidence Table 3. Patient characteristics

Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
Ables AZ, 2002" | Education and Mean: 26 n: 85(67.5) White-n: 46 Intermittent (25) NR
reminders(126) White(36.5), Black-n: | Mild (0)
77 Black(61.1), Moderate (0)
Latino-n: 2, Severe (25)
Latino(1.6), A/P-n:
1,A/P(0.8)
Armour C., Arm A: Control (186) Mean: 51 (60.8) NR Mild, n: 3 (1.6) NR
20072 Moderate n: 50 (27.2)
Severe, n: 131 (71.2)
Armour C., Arm B: Pharmacy Mean: 49 (69.7) NR Mild, n: 5 (3) NR
20072 Asthma Care Moderate, n: 15 (9.1)
Program [PACP](165) Severe, n: 145 (87.9)
Baker R., 2003° | Arm A: Guidelines Mean: 50 n: 249(51.6) NR NR NR
only(483)
Baker R., 2003° | Arm B: Guidelines Mean: 49 n: 294(57.7) NR NR NR
with audit
criteria(510)
Baker R., 2003° | Arm C: Guidelines Mean: 45 n: 288(58.9) NR NR NR
with audit criteria and
feedback (489)
Bell L.M., 2010* | Arm A: UP NR NR White(1) Black(96), NR NR
Control(5192) Latino(1),A/P(NR),Ot
her(1)
Bell L.M., 2010* | Arm B: UP NR NR White(13) Black(80), NR NR
intervention(5040) Latino(3),A/P(NR),Ot
her(8)
Bell L.M., 2010* | Arm C: SP NR NR White(80) Black(5), NR NR
Control(3843) Latino(5),A/P(NR),Ot
her(15)
Bell L.M., 2010" | Arm D: up Control NR NR White(40) Black(50), NR NR
(5375) Latino(3),A/P(999),0t
her(10)
Brown R, 2004°> | Arm A: Control(122) NR n: 37(30.3) White-n: 91 Moderate, Severe, n: 112 | NR
White(74.6), Black-n: | (91.8)
13 Black(10.7),
Latino-n: 13,
Latino(10.7), Other-n:
5,0ther(4.1)
Brown R, 2004°> | Arm B: NR n: 42(26.7) White-n: 113 Moderate, Severe, n: 134 | NR
Education(157) White(72), Black-n: (85.4)
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Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
27 Black(17.2),
Latino-n: 12,
Latino(7.6), Other-n:
5,0ther(3.2)
Bryce FP, 1995° | Arm A: Control NR NR NR NR NR
Group(1563)
Bryce FP, 1995° | Arm B: Reminders NR NR NR NR NR
and tools(1585)
Cabana M. D., Arm A: Control(452) Mean: 7 n: 168 NR Persistent asthma, n: Hospital admissions per
2006’ 172 (38) year: 0.12 +/- 0.47 (Mean
+/- Std. Dev.); ED asthma
visits per year: 0.66 +/-
1.8; emergent doctor
visits per year: 1.7 +/- 2.5
Cabana M. D., Arm B: Physician Mean: 7 n: 148 NR Persistent asthma, n: Hospital admissions per
2006’ Asthma Care 153 (36) year: 0.14 +/- 0.0.54
Education (Mean +/- Std. Dev.); ED
[PACE](418) asthma visits per year:
0.85 +/- 2.0 ; emergent
doctor visits per year: 1.8
+/-3.3
Cho S. H., Decision Support Mean: 51, n: 1096(53.7) NR Mild, n: 519 (25.4) NR
2010° (2042) Moderate, n: 1234 (60.4)
Severe, n: 289 (14.2)
Clark NM, 1998° | Arm B: Range: 1- (30) White(NR) Black(15), | NR NR
Education(637) 12 Latino(15)
Cloutier M. M., Pre-intervention (860) | NR NR NR NR NR
2002
Cloutier M. M., Post-intervention NR NR NR NR NR
2002 (860)
Cloutier M. M., Decision support NR n: 1638(44) White-n: 50 White(1), | NR NR
2005™ (3748) Black-n: 825
Black(22), Latino-n:
2436, Latino(65),
Other-n:
437,0ther(12)
Cloutier M.M., Decision support NR NR White(5) Black(22), Mild (29) NR
atino(65),Other oderate
2009" (3298) Latino(65),0ther (7) Mod a7
Severe (2)
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Cloutilesr M.M., Arm A: Control () NR NR NR NR NR
2012
Cloutier M.M., Arm B: Patient- NR NR NR NR NR
2012 " directed interventions
Coleman C. I, Arm A: Patient Mean: 46 n: 393(77) White-n; 172 NR NR
2003* specific information: White(34), Black-n:
Prescribers with 103 Black(20), Latino-
patients on ‘high n: 220, Latino(43),
dose’(510) A/P-n: 14,A/P(3),
Other-n: 1,0ther(0.1)
Coleman C. I, Arm B: Patient Mean: 46 n: 79(59) White-n: 48 NR NR
2003 specific information: White(36), Black-n:
Prescribers with 36 Black(27), Latino-
patients on ‘low dose’ n: 49, Latino(36), A/P-
(135) n: 2,A/P(1), Other-n:
0,0ther(0)
Cowie R. L., Arm A: Basic Mean: 39, NR NR NR NR
2001%° Education(NR)
Cowie R. L., Arm B: Intermediate Mean: 45, NR NR NR NR
2001" Education(NR)
Cowie R. L., Arm C: Intensive Mean: 46, NR NR NR NR
2001" Education(NR)
Daniels E. C., Arm A: Control NR NR Black(57.9), NR NR
2005 (136079) Latino(10.1)
Daniels E. C., Arm B: Education NR NR Black(26.9), NR NR
2005 (90555) Latino(2.3)
Davis AM, Decision Mean: 32 n: 125(69.4) White-n: 48 NR NR
2010" Support(180) White(26.7), Black-n:
129 Black(71.7),
Latino-n: 3,
Latino(1.7), A/P-n:
0,A/P(0)
de Vrlises T.W., Arm A: Control (3527) | NR NR NR NR NR
2010
de Vries T. W, Arm B: NR NR NR NR NR
2010 Feedback(1447)
de Vrligzs T.W., Arm C: 2002(3612) NR NR NR NR NR
2010
Ecclelg M., Arm A: angina (4851) | NR NR NR NR NR
2002
Ecclelsg M., Arm B: asthma (4960) | NR NR NR NR NR
2002
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Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
Fairall L., 2010”° | Arm A: Control Mean: 44, | n: 660(66.1) NR NR NR
Fairall L., 2010%° | Arm B: Mean: 45 n: 643(64.3) NR NR NR
Intervention(1000)
Feder G, 1995°" | Arm A: Diabetes NR NR NR NR NR
education
Feder G, 1995°" | Arm B: Education and | NR NR NR NR NR
reminders audit
Finkelstein J. A., | Arm B: PLE NR NR NR NR NR
2005% Intervention(2003)
Finkelstein J. A., | Arm C: Planned Care | NR NR NR NR NR
2005% Intervention (1635)
Foster J. M., Arm A: Education and | Mean: 40, (68) NR NR NR
2007% Feedback
(delayed)(133)
Foster J. M., Arm B: Education and | Mean: 38, (56) NR NR NR
2007% Feedback(54)
Fox P., 2007°* | Chart review sample | Mean: 11, | (38.6) White(13.6) Mild Intermittent (47.1) NR
(280) Median: 10 Black(16.4), Mild persistent (27.9)
Latino(66.1),0ther Moderate (24)
(3.9
Frankowski B. Multimodal: NR NR NR NR NR
L., 2006%° Education and
Feedback(150)
Glasgow N. J., Arm A: Control (73) NR (45) NR NR NR
2003
Glas%ow N. J., Arm B: Intervention NR (35) NR NR NR
2003°° (101)
Gorton T. A, Arm A: Guidelines NR NR NR NR NR
1995% only
Gorton T. A, Arm B: Education and | NR NR NR NR NR
1995% Detailing
Gorton T. A, Arm C: Education on NR NR NR NR NR
1995% computer
Gorton T. A, Arm D:Education — NR NR NR NR NR
19957’ multimedia
Gorton T. A., Arm C: NR NR NR NR NR
1995%
Hagmolen, W., Arm A: Guidelines Mean: 11 n: 41 NR NR NR
20087 only(98)
Hagmolen, W., Arm B: Education and | Mean: 11 n: 58 NR NR NR

E-31




Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
2008%° Guidelines(133)
Hagmolen, W., Arm C: Education and | Mean: 11 n: 62 NR NR NR
2008% Guidelines and
individualized
treatment advice(131)
Halterman J. S., | Arm A: Control (77) NR n: 31(40.3) White-n: 7 White(9.1), | No. of visit: 4(+) 3(+) acute visits in the
2005% Black-n: 48 symptom days per week | past yr: 23 (30.3%)
Black(62.3), Latino-n: | over 4 weeks: 21 1(+) hospitalization in past
17, Latino(22.1), A/P- | (27.3%) yr: 5 (6.5%).
NR,A/P(NR), Other-n: | 4(+) symptom nights per
22,0ther(28.6) week over past 4 wks: 13
(27.3%)
Halterman J. S., | Arm B: Intervention NR n: 32(43.8) White-n: 10 No. of visit: 4(+) 3(+) acute visits in the
2005% (73) White(13.7), Black-n: | symptom days per week | past yr: 24 (32.9%)
41 Black(56.2), over 4 weeks: 18 1(+) hospitalization in past
Latino-n: 20, (25.4%) yr: 3 (4.1%).
Latino(27.4), A/P- 4(+) symptom nights per
NR,A/P(NR), Other-n: | week over past 4 wks: 11
22,0ther(30.1) (15.1%)
Halterman J.S., | Arm A: Control(124) NR n: 38(33) White-n: 13 Mild, n: 19 (16.7) NR
2006% White(11.4), Black-n: | Moderate, n: 47 (41.2)
74 Black(64.9), Severe, n: 48 (42.1)
Latino-n: 37,
Latino(32.5), A/P-
NR,A/P(NR), Other-n:
27,0ther(23.7)
Halterman J.S., | Arm B: NR n: 57(51) White-n: 9 White(8), Mild, n: 29 (25.9) NR
2006% Intervention(122) Black-n: 71 Moderate, n: 45 (40.2)
Black(63.4), Latino-n: | Severe, n: 38 (33.9)
30, Latino(26.8), A/P-
NR,A/P(NR), Other-n:
32,0ther(26.8)
Herborg H., Arm B: Therapeutic Mean: 45, NR NR NR NR
2001% Outcomes Monitoring
32 [TOM](NR)
Herbor% H., Arm A: Control(NR) Mean: 39, NR NR NR NR
2001% *
Holton C., Arm A: Control (157) Mean: 55, n: 106 (67.5) NR Mild, n: 106 (67.5) NR
2011% Controlled, n: 123 (78.4)

Not well-Controlled: 26

E-32




Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
(16.5)
Poorly controlled n: 8
(5.1
Holton C., Arm B: Spirometry Mean: 58, n: 162(67.5) NR Mild n: 164 (68.3) NR
2011% training (240) Controlled, n: 165 (68.7)
Not well-Controlled, n: 58
(24.2)
Poorly controlled n: 17
(7.1)
Homer CJ, Arm A: Control(337) Median: 9, n: 134(40) White(43) NR NR
2005* Range: 2.6- Black(27),0ther(30)
16.7
Homer CJ, Arm B: Learning Median: 8, n: 107(36) White(50) NR NR
2005 collaborative (294) Range: 2.5- Black(28),0ther(22)
16.4
Horswell R., HCSD’s DM NR NR NR NR NR
2008% program(2199)
Hoskins G., Arm A: Before NR NR NR NR NR
1997% intervention (782)
Hoskins G., Arm B: Education and | NR NR NR NR NR
1997% Feedback(669)
Kattan M., Arm A: Control(466) Mean: 8 (37.1) White(6.4) NR Mean ED visits: 3.0;
2006% Black(38.8), unscheduled clinic visits:
Latino(39.9),A/P(1.3), 5.5; hospitalizations: 0.8.
Other(9.7)
Kattan M., Arm B: Mean: 8 (39.5) White(7.4) NR Mean ED visits: 3.0;
2006% Intervention(471) Black(40.3), unscheduled clinic visits:
Latino(40.3),A/P(1.1), 5.6; hospitalizations: 1.1
Other(8.5)
Lesho E. P., Decision Support NR NR NR NR 553/pre-intervention;
2005% (330) 193/post intervention
Lob S. H., Longitudinal Mean: 7.4, (41.3) Black (6.7) Intermittent: 22.6 NR
2011% Evaluation Group — Median: Hispanic (85.3) Mild Persistent: 49.2
Patient-level Interview | 6.9, Range: White (3.9) Mod Persistent: 25.8
(761) 0-18 Other (4.1) Severe Persistent: 2.3
Lob S. H., Cross-sectional Mean:7,8, (40.4) Black (10.9) Intermittent: 43.9 NR
2011% Random Sample - Median: Hispanic (76.9) Mild Persistent: 36.0
Clinic-level Chart 7.0, Range: White (5.9) Mod Persistent: 19.9
Review, T1 (680) 0-18 Other (6.3) Severe Persistent: 0.3
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Lob S. H., Cross-sectional Mean: 8.0, (42.1) Black (10.9) Intermittent: 42.3 NR
2011% Random Sample - Median: Hispanic (76.9) Mild Persistent:34.1
Clinic-level Chart 7.5), White (5.9) Mod Persistent: 22.0
Review, T2 (680) Range: 0- Other (6.3) Severe Persistent: 1.7
18
Lob S. H., Cross-sectional Mean: 8.1, (40.6) Black (10.9) Intermittent: 36.3 NR
2011% Random Sample - Median: 7.7 Hispanic (76.9) Mild Persistent: 44.5
Clinic-level Chart Range: 0- White (5.9) Mod Persistent: 18.0
Review, T3 (680) 18 Other (6.3) Severe Persistent 1.2
Lozano P., Arm A: Control(199) Mean: 10 n: 139 White-n: 70, Black-n: | NR NR
2004*° 13, Latino-n: 6, Other-
n:11
Lozano P., Arm B: Chronic care Mean: 9 n: 169 White-n: 58, Black-n: NR NR
2004*° model(226) 22, Latino-n: 6, Other-
n: 14
Lozano P., Planned care Mean: 9 n: 151 White-n: 69, Black-n: NR 22/past year
2004%° intervention (213) 18, Latino-n: 4, Other-
n: 9
Lundborg C. S., | Arm A: Control NR NR NR NR NR
1999* arm(1333)
Lundborg C. S., | Arm B: Education and | NR NR NR NR NR
1999* Feedback(1121)
Mahi-Taright S., | Education(49) NR NR NR NR 24/past year
2004%
Mangione-Smith | Arm A: Control(126) Mean: 10, (34) White(43) Black(23), Scale: NAEPP, NR
R., 2005* Latino(22),A/P(NR),O | Persistent: Intermittent
ther(12) (50)
Mild (24)
Moderate, Severe (26)
Mangione-Smith | Arm B: Learning Mean: 9, (43) White(19) Black(30), Scale: NAEPP, NR
R., 2005% collaborative(385) Latino(29), Other(22) | Persistent: Intermittent
(64)
Mild (20)
Moderate, Severe (16)
Martens J. D., Arm A: (24160) NR NR NR NR NR
2007*
Martens J. D., Arm B: (35748) NR NR NR NR NR
2007*
McCa\S/van C, Arm A: Control (330) Mean: 37, n: 176(53) NR NR NR
2001
McCowan C, Arm B: Decision Mean: 33, n: 75 (51) NR NR NR
2001 support (147)
Mitchell E. A., Arm B: Intervention NR NR NR NR NR
2005 (NR)
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Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
O'Laughlen MC, | Arm B: MSAGR Mean: 9, n: 8(33) White-n: 21 Mild, n: 22 (92) NR
2008* group(24) NR, Range: White(88), Black-n: 2 | Moderate, n: 2 (8)
5-12 Black(8), Latino-NR,
Latino(NR), A/P-
NR,A/P(NR), Other-n:
1,0ther(4)
Patel P. H., Organizational NR NR NR NR NR
2004 Change (451)
Premaratne U. Arm A: NR NR NR NR NR
N., 1999 Control(14410)
Premaratne U. Arm B: Education NR NR NR NR NR
N., 1999 (9900)
Ragazzi H., Arm B: Practice 1(17) | NR NR NR NR NR
2011%°
Ragazzi H., Arm C: Practice 2(26) | NR NR NR NR NR
2011%°
Rance K., Arm B: (41) Range: 5- n: 19 NR Mild, n: 5 (12) NR
2011% 17 years Moderate, n: 29 (70)
Severe, n: 7 (17)
Richman M. J, Feedback(228) NR NR NR NR NR
2000*
Ruoff G., 2002*° | Arm A: Before the NR NR NR NR NR
Flow Sheet(122)
Ruoff G., 2002 | Arm B: After NR NR NR NR NR
implementation of the
Flow Sheet(122)
Saini B, 2004>* | Arm A: Control 1(22) | Mean: 52, | NR (73) NR NR hospitalizations past year
=0.1+/-0.6
Saini B, 2004 Arm B: Control 2(28) Mean: 42, NR (79) NR NR hospitalizations past year
=13+/-4.1
Saini B, 2004>* | Arm C: Education Mean: 43, | NR(61) NR NR hospitalizations past year
(52) =0.18 +/- 0.6
Schneider A., Arm A: traditional NR NR NR NR NR
2008%° quality circle(NR)
Schneider A, Arm B: benchmark NR NR NR NR NR
2008%° quality circle(NR)
Schneider A, Arm C: combined Mean: 57 n: 158(61.7) NR Gina asthma severity NR
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Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
2008 arms(256) 2005, Persistent
Intermittent, n: 59 (23.3)
Mild, n: 63 (24.6)
Moderate, n: 92 (35.9)
Shah S., 2011>° | Arm A: Control (107) | Mean: 3 NR NR NR NR
Shah S.,2011>° | Arm B: Practitioner Mean: 2 NR NR NR NR
Asthma
Communication and
Education (PACE)
(110)
Shapiro A, Arm B: (200) NR, Range: | n: 84(42) NR NR Pre-toolbox: 61(30.3%);
2011% <2-18 Post 1: 39(19.5%)
Shapiro A, Arm C: (197) NR, Range: | n: 81(41.1) NR NR Pre-toolbox: 66(33.5%);
2011% <2-18 Post 1: 59(23.7%)
Shiffman R. N., Arm A: Sole physician | Mean: 10, NR NR As defined by AAP NR
2000°® arm, pre-post; patient | NR, Range: practice guideline, 1994:
arm, pre(91) 5-17.4 Mild, n: 71 (78)
Moderate, n: 20 (22)
Shiffman R. N., Arm B: patient arm, Mean: 11, NR NR Scale: as defined by AAP | NR
2000%° post(74) NR, Range: practice guideline, 1994:
5-17.8 Mild, n: 44 (59)
Moderate, n: 27 (36)
Severe, n: 3 (4)
Smeele I. J., Arm A: No Mean: 49 (59) NR NR NR
1999% intervention(223)
Smeele I. J., Arm B: Mean: 52 (62) NR NR NR
1999%° Education(210)
Stergﬁ%chis A, Arm A: Control(177) Mean: 12 n: 58(33) NR NR NR
2002
Stergachis A, Arm B: Mean: 12 n: 60(39) NR NR NR
2002%° Education(153)
SuhD. C., Arm A: (566) Mean: 26, n: 330(58.3) NR NR NR
2001*
Suh D. C,, Arm B: Mean: 30, n: 617(58.8) NR NR NR
2001°% Feedback(1050)
Sulaiman N. D., | Arm A: Control Range: 2- n: 40(40.8) NR Mild n: 42 (43.3) NR
2010% [unrelated education] | 14 years Moderate, Severe, n: 55
(121) (56.7)
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Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
Sulaiman N. D., | Arm B: Education and | Range: 2- n: 45(35.7) NR Mild, n: 70 (55.6) NR
2010% guidelines(156) 14 years Moderate, Severe, n: 56
(44.4)
Sulaiman N. D., | Arm C: Guidelines Range: 2- n: 38(36.2) NR Mild, n: 62 (56.4) NR
2010% only(134) 14 years Moderate, Severe, n: 48
(43.6)
Thyne S.M., Arm A: Time 1, 2002- | NR NR NR NR NR
2007% 2003(NR)
Thyne S.M., Arm A: Time 1, 2002- | NR NR NR NR NR
2007°% 2003(NR)
Thyne S.M., Arm B: Time 2, 2003- | NR NR NR NR NR
2007° 2004(NR)
Thyne S.M., Arm B: Time 2, 2003- | NR NR NR NR NR
2007% 2004(NR)
Thyne S.M., Arm C: Time 3, 2004- | NR NR NR NR NR
2007°% 2005(NR)
Thyne S.M., Arm C: Time 3, 2004- | NR NR NR NR NR
2007° 2005(NR)
To T., 2008* Arm B: Mean: 26 n: 869(61.72) NR NR
Intervention(1408) NR
Veninga CCM, Arm A: Netherlands NR NR NR NR NR
1999°
Veninga CCM, Arm B: Intervention NR NR NR NR NR
1999° (NR)
Veninga CCM, Arm C: Norway NR NR NR NR NR
1999°
Veninga CCM, Arm D: Slovakia NR NR NR NR NR
1999°
Veninga CCM, Arm A: UTI(NR) NR NR NR NR NR
2000°
Veninga CCM, Arm B: Education and | NR NR NR NR NR
2000° Feedback(NR)
Weinberger M, Arm A: Control(165) Mean: 45, n: 139(84.2) White-n: 145 NR NR
2002% White(87.9)
Weinberger M, Arm B: Peak Flow Mean: 47, n: 190(81.6) White-n: 189 NR NR
2002% Meter White(81.1)
Monitoring Control
Group(233)
Weinberger M, Arm C: Education, Mean: 45, n: 210(80.2) White-n; 197 NR NR
2002% Feedback, Pay-for- White(75.2)
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Author, Year Arm (n) Agein Women n (%) Race Asthma Severity, n(%) # of Acute Asthma
years (Degree of control if visits/given timeframe
reported)
performance(262)
Yawn BP, Arm B: Education and | NR NR NR NR NR
2008% Feedback(840)

AAP = Asthma Action Plan; A/P = Asian/Pacific Islander; HCSD = Health Care Services Division; NAEPP = National Asthma Education and Prevention Program: NR = Not
Reported; PACP = Pharmacy Asthma Care Program; PACE = Physician Asthma Care Education; PLE = Peer Leader Education; TOM = Therapeutic Outcomes Monitoring; SP=
Suburban Practice; UP = Urban Practice; UTI = Urinary Tract Infection

References

Ables AZ, Godenick MT, Lipsitz SR. Family Medicine: Improving
family practice residents' compliance with asthma practice
guidelines. 2002; 34:23-8.

Armour C, Bosnic-Anticevich S, Brillant M et al. Thorax: Pharmacy
Asthma Care Program (PACP) improves outcomes for patients in the
community. 2007; 62:496-502.

Baker R, Fraser RC, Stone M, Lambert P, Stevenson K, Shiels C. Br
J Gen Pract: Randomised controlled trial of the impact of guidelines,
prioritized review criteria and feedback on implementation of
recommendations for angina and asthma. 2003; 53:284-91.

Bell LM, Grundmeier R, Localio R et al. Pediatrics: Electronic
health record-based decision support to improve asthma care: a
cluster-randomized trial. 2010; 125:e770-7.

Brown R, Bratton SL, Cabana MD, Kaciroti N, Clark NM. Chest:
Physician asthma education program improves outcomes for children
of low-income families. 2004; 126:369-74.

10

11

E-38

Bryce FP, Neville RG, Crombie IK, Clark RA, McKenzie P. British
Medical Journal: Controlled trial of an audit facilitator in diagnosis
and treatment of childhood asthma in general practice. 1995;
310:838-42.

Cabana MD, Slish KK, Evans D et al. Pediatrics: Impact of physician
asthma care education on patient outcomes. 2006; 117:2149-57.

Cho SH, Jeong JW, Park HW et al. J Asthma: Effectiveness of a
computer-assisted asthma management program on physician
adherence to guidelines. 2010; 47:680-6.

Clark N, Gong M, Schork, M, et al. Impact of education for
physicians on patient outcomes. Pediatrics 1998; 101(5):831-6.

Cloutier MM , Wakefield DB, Carlisle PS, Bailit HL, Hall CB. Arch
Pediatr Adolesc Med: The effect of Easy Breathing on asthma
management and knowledge. 2002; 156:1045-51.

Cloutier MM , Hall CB, Wakefield DB, Bailit H. J Pediatr: Use of



12

13

14

15

16

17

18

19

20

asthma guidelines by primary care providers to reduce
hospitalizations and emergency department visits in poor, minority,
urban children. 2005; 146:591-7.

Cloutier MM , Grosse SD, Wakefield DB, Nurmagambetov TA,
Brown CM. American Journal of Managed Care: The economic
impact of an urban asthma management program. 2009; 15:345-51.

Cloutier MM, Tennen H, Wakefield DB, Brazil K, Hall CB.
Improving clinician self-efficacy does not increase asthma guideline
use by primary care clinicians. Acad. Pediatr. 2012; 12(4):312-8.

Coleman CI, Reddy P, Laster-Bradley NM, Dorval S, Munagala B,
White CM. Ann Pharmacother: Effect of practitioner education on
adherence to asthma treatment guidelines. 2003; 37:956-61.

Cowie RL, Underwood MF, Mack S. Can Respir J: The impact of
asthma management guideline dissemination on the control of
asthma in the community. 2001; 8 Suppl A:41A-5A.

Daniels EC, Bacon J, Denisio S et al. J Asthma: Translation squared:
improving asthma care for high-disparity populations through a
safety net practice-based research network. 2005; 42:499-505.

Davis AM, Cannon M, Ables AZ, Bendyk H. Family Medicine:
Using the electronic medical record to improve asthma severity
documentation and treatment among family medicine residents.
2010; 42:334-7.

de Vries TW , van den Berg PB, Duiverman EJ, de Jong-van den
Berg LT. Arch Dis Child: Effect of a minimal pharmacy intervention
on improvement of adherence to asthma guidelines. 2010; 95:302-4.

Eccles M, McColl E, Steen N et al. BMJ: Effect of computerised
evidence based guidelines on management of asthma and angina in
adults in primary care: cluster randomised controlled trial. 2002;
325:941.

Fairall L, Bachmann MO, Zwarenstein M et al. Trop Med Int Health:
Cost-effectiveness of educational outreach to primary care nurses to

21

22

23

24

25

27

28

increase tuberculosis case detection and improve respiratory care:
economic evaluation alongside a randomised trial. 2010; 15:277-86.

Feder G, Griffiths C, Highton C, Eldridge S, Spence M, Southgate L.
British Medical Journal: Do clinical guidelines introduced with
practice based education improve care of asthmatic and diabetic
patients? A randomised controlled trial in general practices in east
London. 1995; 311:1473-8.

Finkelstein JA, Lozano P, Fuhlbrigge AL et al. Health Serv Res:
Practice-level effects of interventions to improve asthma care in
primary care settings: the Pediatric Asthma Care Patient Outcomes
Research Team. 2005; 40:1737-57.

Foster JM, Hoskins G, Smith B, Lee AJ, Price D, Pinnock H. BMC
Fam Pract: Practice development plans to improve the primary care
management of acute asthma: randomised controlled trial. 2007;
8:23.

Fox P, Porter PG, Lob SH, Boer JH, Rocha DA, Adelson JW.
Pediatrics: Improving asthma-related health outcomes among low-
income, multiethnic, school-aged children: Results of a
demonstration project that combined continuous quality
improvement and community health worker strategies. 2007;
120:e902-e911.

Frankowski BL, Keating K, Rexroad A et al. J Sch Health:
Community collaboration: concurrent physician and school nurse
education and cooperation increases the use of asthma action plans.
2006; 76:303-6.

Glasgow NJ, Ponsonby AL, Yates R, Beilby J, Dugdale P. BMJ:
Proactive asthma care in childhood: general practice based
randomised controlled trial. 2003; 327:659.

Gorton TA, Cranford CO, Golden WE, Walls RC, Pawelak JE. Arch
Fam Med: Primary care physicians' response to dissemination of
practice guidelines. 1995; 4:135-42,

Hagmolen of ten Have W, van den Berg NJ, van der Palen J, van



29

30

31

32

33

34

35

36

37

Aalderen WM, Bindels PJ. Prim Care Respir J: Implementation of an
asthma guideline for the management of childhood asthma in general
practice: a randomised controlled trial. 2008; 17:90-6.

Halterman JS, McConnochie KM, Conn KM et al. Archives of
Pediatrics and Adolescent Medicine: A randomized trial of primary
care provider prompting to enhance preventive asthma therapy. 2005;
159:422-7.

Halterman JS, Fisher S, Conn KM et al. Archives of Pediatrics &
Adolescent Medicine: Improved preventive care for asthma: a
randomized trial of clinician prompting in pediatric offices. 2006;
160:1018-25.

Herborg H, Soendergaard B, Jorgensen T et al. J Am Pharm Assoc
(Wash): Improving drug therapy for patients with asthma-part 2: Use
of antiasthma medications. 2001; 41:551-9.

Herborg H. SBFBeal. Improving drug therapy for patients with
asthma--part 1: Patient outcomes. J Am Pharm Assoc (Wash) 2001;

(4):539-50.

Holton C, Crockett A, Nelson M et al. International Journal for
Quality in Health Care: Does spirometry training in general practice
improve quality and outcomes of asthma care? 2011; 23:545-53.

Homer CJ, Forbes P, Horvitz L, Peterson LE, Wypij D, Heinrich P.
Archives of Pediatrics and Adolescent Medicine: Impact of a quality
improvement program on care and outcomes for children with
asthma. 2005; 159:464-9.

Horswell R, Butler MK, Kaiser M et al. Dis Manag: Disease
management programs for the underserved. 2008; 11:145-52.

Hoskins G, Neville RG, Smith B, Clark RA. Health Bull (Edinb):
Does participation in distance learning and audit improve the care of
patients with acute asthma attacks? The General Practitioners in
Asthma Group. 1997; 55:150-5.

Kattan M, Crain EF, Steinbach S et al. Pediatrics: A randomized

E-40

38

39

40

41

42

43

44

45

clinical trial of clinician feedback to improve quality of care for
inner-city children with asthma. 2006; 117:e1095-103.

Lesho EP, Myers CP, Ott M, Winslow C, Brown JE. Mil Med: Do
clinical practice guidelines improve processes or outcomes in
primary care? 2005; 170:243-6.

Lob SH, Boer JH, Porter PG, et al. Promoting Best-Care Practices in
Childhood Asthma: Quality Improvement in Community Health
Centers. Pediatrics 2011;128;20; Originally Published Online June
13, 2011; DOI: 10.1542/Peds.2010-1962 .

Lozano P, Finkelstein JA, Carey VJ et al. Arch Pediatr Adolesc Med:
A multisite randomized trial of the effects of physician education and
organizational change in chronic-asthma care: health outcomes of the
Pediatric Asthma Care Patient Outcomes Research Team Il Study.
2004; 158:875-83.

Lundborg CS, Wahlstrom R, Oke T, Tomson G, Diwan VK. J Clin
Epidemiol: Influencing prescribing for urinary tract infection and
asthma in primary care in Sweden: a randomized controlled trial of
an interactive educational intervention. 1999; 52:801-12.

Mabhi-Taright S, Belhocine M, Ait-Khaled N. IntJ Tuberc Lung Dis:
Can we improve the management of chronic obstructive respiratory
disease? The example of asthma in adults. 2004; 8:873-81.

Mangione-Smith R, Schonlau M, Chan KS et al. Ambulatory
Pediatrics: Measuring the effectiveness of a collaborative for quality
improvement in pediatric asthma care: Does implementing the
chronic care model improve processes and outcomes of care? 2005;
5:75-82.

Martens JD, van der Weijden T, Severens JL et al. Int J Med Inform:
The effect of computer reminders on GPs' prescribing behaviour: a
cluster-randomised trial. 2007; 76 Suppl 3:5403-16.

McCowan C, Neville RG, Ricketts IW, Warner FC, Hoskins G,
Thomas GE. Medical Informatics and the Internet in Medicine:
Lessons from a randomized controlled trial designed to evaluate



46

47

48

49

50

51

52

53

54

computer decision support software to improve the management of
asthma. 2001; 26:191-201.

Mitchell EA , Didsbury PB, Kruithof N et al. Acta Paediatr: A
randomized controlled trial of an asthma clinical pathway for
children in general practice. 2005; 94:226-33.

O'Laughlen MC, Hollen PJ, Rakes G, Ting S. Pediatric Asthma,
Allergy and Immunology: Improving pediatric asthma by the
MSAGR algorithm: A multicolored, simplified, asthma guideline
reminder. 2008; 21:119-27.

Patel PH, Welsh C, Foggs MB. Dis Manag: Improved asthma
outcomes using a coordinated care approach in a large medical
group. 2004, 7:102-11.

Premaratne UN, Sterne JA, Marks GB, Webb JR, Azima H, Burney
PG. BMJ: Clustered randomised trial of an intervention to improve
the management of asthma: Greenwich asthma study. 1999;
318:1251-5.

Ragazzi H, Keller A, Ehrensberger R, Irani AM. J Urban Health:
Evaluation of a practice-based intervention to improve the
management of pediatric asthma. 2011; 88 Suppl 1:38-48.

Rance K, O'Laughlen M, Ting S. J Pediatr Health Care: Improving
asthma care for African American children by increasing national
asthma guideline adherence. 2011; 25:235-49.

Richman MJ, Poltawsky JS. Stud Health Technol Inform: Partnership

for excellence in asthma care: evidence-based disease management.
2000; 76:107-21.

Ruoff G. Family Medicine: Effects of flow sheet implementation on
physician performance in the management of asthmatic patients.
2002; 34:514-7.

Saini B, Krass I, Armour C. Annals of Pharmacotherapy:
Development, implementation, and evaluation of a community
pharmacy-based asthma care model. 2004; 38:1954-60.

E-41

55

56

57

58

59

60

61

62

63

Schneider A, Wensing M, Biessecker K, Quinzler R, Kaufmann-
Kolle P, Szecsenyi J. J Eval Clin Pract: Impact of quality circles for
improvement of asthma care: results of a randomized controlled trial.
2008; 14:185-90.

Shah S, Sawyer SM, Toelle BG et al. Med J Aust: Improving
paediatric asthma outcomes in primary health care: a randomised
controlled trial. 2011; 195:405-9.

Shapiro A, Gracy D, Quinones W, Applebaum J, Sarmiento A. Arch
Pediatr Adolesc Med: Putting guidelines into practice: improving
documentation of pediatric asthma management using a decision-
making tool. 2011; 165:412-8.

Shiffman RN, Freudigman M, Brandt CA, Liaw Y, Navedo DD.
Pediatrics: A guideline implementation system using handheld
computers for office management of asthma: effects on adherence
and patient outcomes. 2000; 105:767-73.

Smeele 1J, Grol RP, van Schayck CP, van den Bosch WJ, van den
Hoogen HJ, Muris JW. Qual Health Care: Can small group education
and peer review improve care for patients with asthma/chronic
obstructive pulmonary disease? 1999; 8:92-8.

Stergachis A, Gardner JS, Anderson MT, Sullivan SD. Journal of the
American Pharmaceutical Association (Washington,D.C. : 1996):
Improving pediatric asthma outcomes in the community setting: does
pharmaceutical care make a difference? 2002; 42:743-52.

Suh DC, Shin SK, Okpara I, Voytovich RM, Zimmerman A. Am J
Manag Care: Impact of a targeted asthma intervention program on
treatment costs in patients with asthma. 2001; 7:897-906.

Sulaiman ND , Barton CA, Liaw ST et al. Fam Pract: Do small group
workshops and locally adapted guidelines improve asthma patients'
health outcomes? A cluster randomized controlled trial. 2010;
27:246-54.

Thyne SM, Marmor AK, Madden N, Herrick G. Paediatric and
Perinatal Epidemiology: Comprehensive asthma management for



underserved children. 2007; 21:29-34.

64 ToT, Cicutto L, Degani N, McLimont S, Beyene J. Med Care: Can a
community evidence-based asthma care program improve clinical
outcomes?: a longitudinal study. 2008; 46:1257-66.

65 Veninga CC, Lagerlgv P, Wahlstrom R,et al. Evaluating an
educational intervention to improve the treatment of asthma in four
european countries. American Journal of Respiratory and Critical
Care Medicine:1999; 160:1254-62.

66 Veninga CCM , Denig P, Zwaagstra R, Haaijer-Ruskamp FM.

E-42

67

68

Journal of Clinical Epidemiology: Improving drug treatment in
general practice. 2000; 53:762-72.

Weinberger M, Murray MD, Marrero DG et al. Journal of the
American Medical Association: Effectiveness of pharmacist care for
patients with reactive airways disease: A randomized controlled trial.
2002; 288:1594-602.

Yawn BP, Bertram S, Wollan P. Journal of Asthma and Allergy:
Introduction of asthma APGAR tools improve asthma management
in primary care practices. 2008; 1-10.



Evidence Table 4. Intervention characteristics

Author, Year

Arm Name

Type of Intervention

Type of delivery

Duration of
Intervention

Frequency of
Intervention

Ables AZ, Education and Education, Reminders In person ,Conducted by: Peer , 4 months NR
2002* Reminders Group , Paper, EMR: No
Armour C., Arm A: Control Other trained on risk Mode :In person ,Conducted by: 1 day NR
20072 assessment, spirometry and External Person , Group, EMR: No,
the control protocol during a 1
day workshop
Armour C., Arm B: Pharmacy Other they were given an In person ,Conducted by: External 2 days NR
20072 Asthma Care Program | asthma education manual & Person , Group, EMR: No
(PACP) were trained on risk
assessment, pathophysiology
of asthma, asthma
medications, the NAC 6 step
asthma management plan,
patient education, goal setting,
adherence assessment,
spirometry & the PACP
protocol
Baker R., Arm A:Guidelines Other: distribution of guidelines | Paper, EMR: No NR single event
2003° only alone
Baker R., Arm B: Guidelines Other distribution of guideline Paper, EMR: No NR single event
2003° with audit criteria recommendations in prioritized
review criteria format
(according to strength of
evidence and impact on
outcome)
Baker R., Arm C: Guidelines Feedback, Other distribution of | Conducted by: External Person , NR single event
2003° with audit criteria and | review criteria supplemented Group, Paper, EMR: No, "feedback
feedback with feedback on actual practice performance was
prepared from the results of the first
data collection and presented as
text, tables, and charts comparing
details of individual practice
performance with other participating
practices."
Bell L.M., Arm A: UP Control Education In person ,Conducted by: Peer, NR NR
2010* Group, EMR: No
Bell L.M., Arm B: UP Decision Support, Education, Electronic, EMR: No NR NR
2010* intervention Reminders
Bell L.M., Arm C: SP Control Education In Person ,Conducted by: Peer , NR NR
2010* Group, EMR: No
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Author, Year

Arm Name

Type of Intervention

Type of delivery

Duration of
Intervention

Frequency of
Intervention

Bell L.M., Arm D: SP Control Decision Support, Education, Electronic, EMR: No NR NR
2010* Reminders
Bender B. G., | Education, Coaching, | Education, Other Guidelines In person , Conducted by: External NR 2 clinician town hall
2011° Toolkit Person, Group, EMR: No meetings, 4 patient
focus group meetings
then 1 full day coaching
session then 2 4-hour
review visits at the
clinics
Blackstien- Education Education, Other, Physician In person ,Conducted by: External NR NR
Hirsch P., Detailing medical grand rounds, | Person, Group, EMR: No
2000° newsletters, workshop
Browp R, Arm A:Control Standard practice EMR: No
2004
Brown R, Arm B: Education Education, Other Guideline In person ,Conducted by: External NR 2 2-3hour sessions
2004’ Person, Group, EMR: No held over 2-3 weeks
Bryc% FP, Arm A:Control NR EMR: No NR NR
1995
Bryce FP, Arm B: Reminders Education, Feedback, Other Electronic ,Conducted by: External 12 months NR
1995° and Tools Peak flow meters supplies, Person , Individual, EMR: No
portable nebulizers for use
Cabana M. Arm A:Control Standard practice EMR: No NR NR
D., 2006°
Cabana M. Arm B: Physician Education In person ,Conducted by: External 2.5 hours 2
D., 2006° Asthma Care Person , Group, EMR: No
Education (PACE)
Cho S. H., Decision Support Decision Support, Education In person , Conducted by: External 3 months 3 follow-up visits with 4-
2010 Person , Group , Electronic, EMR: week intervals
No
Clark NM, Arm B: Education Education, Other Interactive In person ,Conducted by: External 3 weeks 2 meetings
1998™ seminar to guide physicians to | Person , Group, EMR: No
examine ways to develop a
partnership with their patients.
Used lectures, videos, case
studies, etc.
Cloutier M. Decision support Decision Support, Education In person ,Conducted by: External 4 hours Duration above is of
M., 2002*2 Person , NR , Paper, EMR: No, Easy education, frequency is

Breathing: A detailed survey
regarding symptoms, triggers,
personal and family history is given
to ALL patients; clinicians have an

once
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Author, Year

Arm Name

Type of Intervention

Type of delivery

Duration of
Intervention

Frequency of
Intervention

instrument to assess severity for
those diagnosed with asthma;
template for creating asthma
treatment plan

Cloutier M. Decision support Decision Support, Education In person ,Conducted by: External NR NR
M., 2005 Person , Group , Electronic, EMR:
No

Cloutier M.M., | Decision support Decision Support, Education In person ,Conducted by: External 1 year 2-hr per week (edu)
2009 Person , Paper, EMR: No
Cloutier M.M., | Arm A: Control Audit, Education, Feedback, In person, Conducted by: External 36 months Bi-weekly
2012 *° Organizational Change, Both person, Group, EMR: No.

arms received ongoing support | Control: Education, some practice-

from Easy Breathing staff. level detailing,
Cloutier M.M., | Arm B: Physician- Audit, Education, Feedback, In person, Conducted by: External 36 months NR
2012 *° directed intervention Organizational Change, Audit, person, Group, EMR: No. Clinicians

Physician Detailing. Multiple
interventions

in Arm B (active arm) were offered
multiple interventions to increase
self-efficacy. Toolbox: VCR, tapes,
instruction sheets for each inhaler,
peak flow meters and graphs,
brochures, luncheon seminars
(topics: office management of
asthma, spirometry, spacers, peak
flow meters). Eight monthly 30-
minute teleconferences were offered
at 3 different times ndoor airway
quality, allergic rhinitis, and
adolescent adherence to therapy.
Miniature fellowships consisting of a
1/2 day of shadowing an asthma
specialist were also offered. Three
national experts participated in
grand rounds and dinner symposia
that were open to all physicians, but
intervention clinicians received
personal invitations. Individual
provider feedback on performance
including number of children enrolled
in Easy Breathing, number of
treatment plans submitted, and
percent of treatment plans that
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Author, Year

Arm Name

Type of Intervention

Type of delivery

Duration of
Intervention

Frequency of
Intervention

adhered to the national asthma
guidelines were distributed quarterly.

Cloutier M.M. | Arm B: Physician- NR NR NR NR
2012 *° directed intervention
Coleman C. Arm A: Patient NR EMR: No NR NR
., 2003 specific information:
Prescribers with
patients on ‘high dose’
Coleman C. Arm B: Patient Feedback Electronic ,Conducted by: External 1 month 1
l., 2003 specific information: Person , Individual, EMR: No
Prescribers with
patients on ‘low dose’
Cowie R. L., Arm A: Basic Education, Other Patient In person ,Conducted by: External lyear for patient education,
2001Y Education education by nurse educator, Person , Group, EMR: No, The this occurred every 6
with report to the PCP; clinician education was "several weeks for one year (the
dissemination of guidelines to conventional medical education duration above); The
physicians; public education programs directed at physicians in education for health
forums the area" professionals occurred
"several" times.
Cowie R. L., Arm B: Intermediate Education, Other Everything in In person, Conducted by: External NR NR
2001 Education A plus "development of an Person, EMR: No, The type Yes. B
asthma clinic" in the table, but is describing the additional education
what is described sounds like component, the staff training. It is
staff training in "patient unclear if this is individual or group.
assessment, education, &
counseling”
Cowie R. L., Arm C: Intensive Education, Other Everything in In Person, Conducted by: External NR NR
2001Y Education B plus "intensive asthma Person, Group, EMR: No, This was
education of the public and "multipronged"”, but had an intensive
health professionals, and full day asthma course that is
publicity campaign" described in Yesc.
Daniels E. C., | Arm A: Control Other, Standard practice EMR: No NR NR
2005 "Copies of the national asthma
guidelines and one asthma
resource kit " p. 500)
Daniels E. C., | Arm B: Education Education, Other "asthma flow In person ,Conducted by: External 0.5 day 2
2005 sheet in Microsoft Word format" | Person , Group, EMR: No
(p. 501), "documentation tools"
Davis AM, Decision Support Other Guidelines In person ,Conducted by: Peer , NR once
2010" Group, EMR: No
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Type of delivery
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DaviszoR. S, Arm A: Guidelines Standard practice EMR: No NR NR
2004 only
Davis R. S., Arm B: Education and | Education, Other Guidelines Electronic ,Conducted by: External NR NR
2004% Toolkit Person , Group, EMR: No
de Vries T. Arm A: Control Standard practice EMR: No NR NR,
W., 2010**
de Vries T. Arm B: Feedback Education In person ,Conducted by: External NR NR
W., 2010* Person , Individual, EMR: No
de Vries T. Arm C:2002 NR EMR: No NR NR
W., 2010%
Eccles M., Arm A: angina Decision support, Education, In person, Conducted by: External 12months Guideline: once
2002% Other Distribution of the Person , Group , Electronic, EMR:- Education: one time
guideline Yes, "The system offered training on use of
suggestions for management system
(including prescribing) informed by
the content of the patient's record"”;
"the guideline was, however, a
separate path w/l the clinical system,
& it was not possible. To access all
other parts...from guideline"
Eccles M., Arm B: asthma Decision Support, Education, In person, Conducted by: External 12 months Guideline: once
2002% Other Distribution of the Person, Group, Electronic, EMR:- Education: one time
guideline Yes,"The system offered training on use of
suggestions for management system
(including prescribing) informed by
the content of the patient's record"”;
"the guideline was, however, a
separate path w/i the clinical system,
& it was not possible to access all
other parts...from ..guideline"
FairaI2I3L., Arm A: Control Standard practice EMR: No 3months NR
2010
Arm B: Intervention Decision Support, Education, In person ,Conducted by: External 3 months 3-4 educational
Other Nurse practitioners were | Person , Group, EMR: No outreach workshops (1-
permitted to prescribe inhaled 3 hours each)
corticosteroids for asthma
(previously, could only renew
Fairall L., existing physician-initiated
2010% RX'S).
Feder G, Arm A: Diabetes Other similar approach to EMR: No NR NR
1995 Education active arm, but all content was
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Type of delivery
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Intervention

Frequency of
Intervention

about diabetes

Feder G, Arm B: Education, Audit, Education, Reminders In person ,Conducted by: External 6 months 3 sessions
1995% Reminders and Audit Person , Group , Paper, EMR: No
Finkelstein J. | Arm A: Control Standard practice received EMR: No NR NR
A., 2005* copies of NAEPP guidelines
Finkelstein J. | Arm B: PLE Education, Feedback, In person ,Conducted by: Peer , 3 hour 2
A., 2005% Intervention Reminders Group, EMR: No
Finkelstein J. | Arm C:Planned Care Education Same as in Arm B, In Person ,Conducted by: Peer , 3 hour 2
A., 2005% Intervention with the addition of an asthma | Group, EMR: No
nurse educator who worked
with families (symptoms
assessment, provide self-
management support).
Foster J. M., Arm A: Education and | Audit, Feedback, Other Mode :In person ,Conducted by: NR Once
2007% Feedback (delayed) Formulation of a practice External Person , Group, EMR: No
development plan
Foster J. M., Arm B: Education and | Audit, Education, Feedback, Electronic ,Conducted by: External NR Once
2007% Feedback Other Formulation of a Person , Group, EMR: No
development plan
Fox P., Quality improvement | Continuous quality In person. Conducted by: Peer, NR Monthly CQI team
2007% improvement (CQI) and the Group. EMR: No. meetings at each site
addition of a community health and monthly meetings
worker, with central technical of all CQI teams with
assistance (TA). TA
Frankowski Multimodal: Education | Education, Feedback, In person ,Conducted by: External NR NR
B. L., 20063 and Feedback Organizational Change, Other Person , Group, EMR: No
Guidelines
Glasgow N. Arm B: Intervention Decision Support The 3+ visit Paper, EMR: No 12 months NR
J., 2003% plan
Gorton T. A., | Arm A:Control Standard practice EMR: No NR NR
1995% comparison site
Gorton T. A., | Arm B: Education and | Education, Physician Detailing In person ,Conducted by: Peer , 4 months two telephone calls
1995% Detailing 45 page guideline, decline Individual, EMR: No
summary, Detailing calls by
peer physician, CME
conference, audiocassette
Gorton T. A., | Arm B: Education on Education, Other45 page In Person ,Conducted by: External 4months 3 different times
1995% computer guideline, four "hypertext" Person , Group, EMR: No
computer modules, Computer
conference
Gorton T. A., Arm B: Education 45 -Page guideline, Four Electronic ,Conducted by: External 4months one a week for 4
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Author, Year | Arm Name Type of Intervention Type of delivery Duration of Frequency of
Intervention Intervention
1995% multimedia fascimile messages, Four Person , Group, EMR: No weeks: Four Fascimile
posters, CME conference, messages
Audiocassette, Videocassette One a month for 4-
months: four posters
Hagmolen, Arm A: Guidelines Other distribution of a EMR: No NR guideline: once,
w., 2008% only guideline
Hagmolen, Arm B: Education and | Education, Other distribution of In person ,Conducted by: NR , NR guideline: once
w., 2008°% Guidelines a guideline Group, EMR: No education: once
Arm C: Education and | Education, Other distribution of In Person ,Conducted by: External NR guideline: once
Guidelines and a guideline Person, Individual, EMR: No education: once
individualized individual treatment
Hagmolen, treatment advice advice: varied, median
w., 2008% 5 range 1-13
Halterman J. Arm A:Control Standard practice EMR: No NR NR
S., 2005%
Halterman J. Arm B: Intervention Decision Support Paper, EMR: No NR NR
S., 2005%
Halterman Arm A:Control Standard practice EMR: No NR NR,
J.S., 2006%
Halterman Arm B: Intervention Decision Support Intervention Paper, EMR: No NR 1
J.S., 2006* elaborated: "single-page
prompt including the child's
symptoms and guideline
recommendations given to the
clinician at the time of visit"
Herborg H., Arm A:Control Standard practice EMR: No lyear none,
2001%*
&
35
Herborg H., Arm B: Therapeutic Clinical Pharmacy Service, EMR: No, The pharmacy service 1 year once per month
20013 QOutcomes Monitoring | Other "TOM" training for was in person visits where they (pharmacists interacting
& (TOM) pharmacists= Therapeutic identify problems with drug therapy, with patients),
% outcomes monitoring outline goals, and develop an
individual intervention and
monitoring plan
Holton C., Arm A:Control NR EMR: No NR NR
2011%
Holton C., Arm B: Spirometry Education In person, Conducted by: External 2 hours once
2011% training Person, Group, EMR: No
Homer CJ, Arm A:Control Standard practice EMR: No NR NR
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Type of delivery
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Intervention

2005’
Homer CJ, Arm B: Learning Learning collaborative based In person, Conducted by: Peer, 10 months 3 one-day learning
2005%" collaborative on Breakthrough Series Group, EMR: No sessions: coaching and
methodology support through bi-
weekly conference calls
and periodic
performance feedback
Horswell R., HCSD's DM program Decision Support, Feedback, Electronic, EMR:-Yes, CLIQ (Clinical | 3 years continuous
2008% Reminders Inquiry) incorporates a "prevention
page" and "Yes6 real-time data
interfaces from clinical and
administrative feeder systems"
Hoskins G., Arm A: Before NR EMR: No NR NR
1997% intervention
Hoskins G., Arm B: Education and | Audit, Education, Feedback Conducted by: External Person , 12 months NR
1997% Feedback Individual, EMR: No
Kattaﬂ) M., Arm A:Control Standard practice EMR: No 1 year once every 2 months
2006
Kattaﬂ) M., Arm B: Intervention Decision Support, Feedback Paper, EMR: No 1 year once every 2 months
2006
Lesho E. P., Decision Support Decision Support, Education, In person ,Conducted by: NR , NR NR
2005* Other Guidelines Group , Paper, EMR: No
Liawg. T., Arm A:Control Standard practice EMR: No NR NR
2008
Liaw S. T., Arm B:Control Education, Other education on EMR: No NR NR
2008% (unrelated education) | unrelated topic
Liaw S. T., Arm C: Education and | Education In person, Conducted by: External 3 hours twice
2008* Guidelines Person, Group, EMR: No
Longitudinal Organizational Change, Quality | In person, Conducted by: External NR Teleconferences
Evaluation Group — Improvement (Continuous Team, Group, EMR: No. engaging clinician
Patient-level Interview | Quality Improvement [CQI]), champions (once per
Survey Decision Support, Flow Sheet month) and all-site
participants (bimonthly).
Feedback: progress
reports given 1-2 times
per month.
Lob S. H., Annual program-wide
2011% meetings/site visits.
Cross-sectional Organizational Change, Quality | In person, Conducted by: External NR Teleconferences
Lob S. H., Random Sample — Improvement (Continuous Team, Group, EMR: No. engaging clinician
2011® Clini-level Review Quality Improvement [CQI]), champions (once per

E-50




Author, Year

Arm Name

Type of Intervention

Type of delivery
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Intervention

Samples (T1-T3)

Decision Support, Flow Sheet

month) and all-site
participants (bimonthly).
Feedback: progress
reports given 1-2 times
per month.

Annual program-wide
meetings/site visits.

Lozano P., Arm A:Control Standard practice EMR: No NR

2004*

Lozano P., Arm B: Peer leader Education, Other, Physician Electronic ,Conducted by: External NR NR

2004* education Detailing, Reminders Person , Group , Paper, EMR: No

Guidelines
Lozano P., Arm C: Chronic care Education, Organizational In Person ,Conducted by: External 10 hours 4-5 PAC visits over 2
2004* model Change, Physician Detailing, Person , Individual , Paper, EMR: No years
Reminders Guidelines

Lundborg C. Arm A:Control Education, Feedback In person ,Conducted by: External NR 2 sessions

S., 1999% Person , Group, EMR: No

Lundborg C. Arm B: Education and | Education, Feedback In person ,Conducted by: External NR 2 sessions

S., 1999 5 Feedback Person , Group, EMR: No

Mahi-Taribght Education Education In person ,Conducted by: External 2.5 days once

S., 2004* Person , Group, EMR: No

Mangione- Arm A:Control Standard practice EMR: No NR NR

Smith R.,

2005*

Mangione- Arm B: Learning Breakthrough Collaborative In person ,Conducted by: External 12.5 months 3 two-day learning

Smith R., collaborative Series Quality Improvement Person , Group, EMR: No sessions, followed by

2005" action periods of 2-6
months (PDSA cycles).

Martens J. D., | Arm A: Control Standard practice EMR: No NR NR

2006

Martens J. D., | Arm B: Guidelines and | Other making of guideline and Paper, EMR: No NR NR

2006% involved in final guideline dissemination

development

Martens J. D., | Arm C: Guidelines Other making of guideline and Paper, EMR: No NR NR

2006 only final guideline dissemination

Martens J. D., | Arm B Reminders Electronic, EMR:-Yes 1 year Based on frequency of

2007% prescriptions

Martens, J.D., | Arm A Reminders Electronic, EMR:-Yes, When a GP 1 year Based on frequency of

2007% prescribed a drug, the GP was prescriptions

prompted to enter diagnosis related
information and codes, which, in
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Type of delivery
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Frequency of
Intervention

addition to stored information, was
used by the computer to generate
reminders

Mcchxvan C, | Arm A: Control Standard practice EMR: No 6months NR
2001
McC%gvan C, Arm B: Intervention Decision Support Electronic, EMR: No 6 months NR
2001
Mitchseill E. A., | Arm A:Control Standard practice EMR: No 9months NR
2005
Mitchseill E. A., | Arm B: Intervention Decision Support, Education In person , Group, EMR: No 2 hours 1
2005
Newton \5/\2/ Decision Support Organizational Change EMR: No 2 years NR
P., 2010
O'Laughlen MSAGR group B Decision Support, Education, In person, Individual , Paper, EMR: | 2 months 1
MC, 2008 Reminders No
Patel P. H., Organizational Education, Organizational In person ,Conducted by: Peer , NR NR
2004 Change Change, Other Guidelines Group , Paper, EMR: No
Premaratne Arm A:Control NR EMR: No NR NR
U.N., 1999%°
Premaratne Arm B: Education Education In person ,Conducted by: External NR NR
U. N., 1999°° Person , Group, EMR: No
Ragazzi H., Practice 1 Decision Support, Education, In person ,Conducted by: Peer , 1 hour 6-8 sessions during the
2011%° Organizational Change Group , Electronic, EMR: No 1st 4 months
Ragazzi H., Practice 2 Decision Support, Education, In Person ,Conducted by: Peer , 1hour 6-8 sessions during the
2011%° Organizational Change Group , Electronic, EMR: No 1st 4 months
Ragazzi H., Practice 3 Decision Support, Education, In Person ,Conducted by: Peer , 1hour 6-8 sessions during the
2011%° Organizational Change Group , Electronic, EMR: No 1st 4 months
Rance K., Decision Support Education, Reminders In person , Conducted by: External 6 weeks 1 workshop
2011% Person , Group , Electronic, EMR:-
Yes
Renzi P. M., Arm A:Group 4 Other, Standard practice copy | EMR: No NR NR
2006 (Control) of Canadian Clinical Practice
Guidelines
Renzi P. M., Arm B:Group 1 Education, Other, Reminders In person, EMR: No 30 minutes once at 6 months, once
2006 written instructions for stamp; 12 months after
verbal encouragement to use enrollment
stamp; asked to have 6
patients to sign informed
consent to have charts
reviewed
Renzi P. M., Arm C: Group 2 Education, Other, Reminders In Person, EMR: No 30min NR
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Author, Year | Arm Name Type of Intervention Type of delivery Duration of Frequency of
Intervention Intervention
2006 written instructions for stamp;
verbal encouragement to use
stamp
Renzi P. M., Arm D Other, Reminders written mail, EMR: No NR NR
2006 instructions sent by mail
Richman M. Feedback Audit, Education, Feedback, In person. Conducted by: External 6 months NR
J, 2000°° Other, Reminders Distribution Person, Group Paper, EMR: No,
of practice recommendations reminder stickers attached to charts
Ruoff G., Arm A: Before the NR EMR: No NR NR
2002% Flow Sheet
Ruoff G., After implementation Flow sheet Paper, EMR: No 6 months one time
2002%° of the Flow Sheet
Saini B, Arm A: Control 1 NR EMR: No NR NR
2004
Saini B, Arm B: Control 2 NR EMR: No NR
2004
Saini B, Arm C: Education Education, Other, Standard In Person ,Conducted by: External 6months NR
2004% practice Service--Provide Person , Individual, EMR: No
specialized care to patients, i.e.
asthma education, device
monitoring, set goals with
patient
Schneider A., | Arm A: traditional Audit, Feedback, Other In person ,Conducted by: External NR NR
2008% quality circle moderated discussion of Person , Group, EMR: No
feedback results
Schneider A., | Arm B: benchmark Audit, Feedback, Other In person ,Conducted by: NR NR External Person
2008% quality circle moderated discussion of Group, EMR:0
feedback results with
identification of best performers
Shah S., Arm B: Practitioner Education In person , Conducted by: Peer , 6 hours 2 3-hour workshops
2011% Asthma Group, EMR: No held 1 week apart
Communication and
Education (PACE)
Shapézo A., Arm A:Control Decision Support, Reminders Paper, EMR: No NR NR
2011
Shapézo A., Arm B:Intervention Reminders Electronic, EMR: No NR NR
2011
Shiffman R. Arm A: Sole physician | Other Control time period, pre- | EMR: No NR NR,
N., 2000%° arm, pre-post; patient | intervention

arm, pre
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Shiffman R. Arm B: Patient arm, Decision Support Electronic, EMR: No, Custom NR NR
N., 2000% post software on a Newton Message Pad,
which provided:
structured documentation
recommendations based on the
guideline
assistance with calculation of PEFR
and medication doses
printed encounter summaries and
prescriptions
Smeele I. J., Arm A: Control No intervention In person ,Conducted by: Peer , 12 months once
1999% Group, EMR: No
Smeele I. J., Arm B: Education Education and peer review In person ,Conducted by: Peer , 12 months once
1999% program Group, EMR: No
Sondergaard | Arm A:Control Feedback Conducted by: External Person , 6months 3 times (every 3
J., 2002% Individual, EMR: No, not described, months)
except that feedback was given on
an unrelated subject
Sondergaard | Arm B: Individual Audit, Feedback Conducted by: External Person, 6 months 3 times (every 3
J., 2002% patient count data Individual, EMR: No, months)
feedback The individual feedback group
received information about their
patients use of ICS relative to their
Beta agonist use.
Sondergaard | Arm C: Aggregate Audit, Feedback Conducted by: External Person , 6months 3 times (every 3
J., 2002% data feedback Individual, EMR: No, The aggregate months)
group received feedback on the
number of ICS packages and
inhaled beta agonist packages
dispensed in one year per YesNoNo
patients, with comparison data from
other practices.
Stergﬁaschis A, | Arm A:Control Standard practice EMR: No NR NR
2002
Stergeagchis A, Arm B: Education Other Guidelines EMR: No 8 hours once
2002
Suh D. C., Arm A: Pre- Standard practice EMR: No NR NR
2001% intervention
SuhD. C,, Arm B: Post- Audit, Feedback, Other Conducted by: External Person , 1 year every 3 months for
2001%° intervention educational mailings to Individual, EMR: No, patients were mailings to patients and

patients, Providers received

identified who either overused quick

one time mailing to
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asthma management fact sheet | relief meds (one or more short acting physicians
and patient profiles inhaler per month, or 8 or more/year)
or patients who seemed to be non-
compliant with long term controller
meds. A management fact sheet
was sent with the patient
Sulaiman N. Arm A:Control Education In person ,Conducted by: Peer , 6hours Twice
. unrelated education roup, :No
D., 20107 lated educati G EMR: N
Sulaiman N. Arm B: Education and | Education, Other Guidelines In person ,Conducted by: Peer , 6 hours Twice
D., 2010 Guidelines Group , Paper, EMR: No
Sulaiman N. Arm C: Guidelines Other Guidelines Paper, EMR: No 6hours Twice
D., 2010 only
Thyne S.M., Arm A:Control NR EMR: No NR NR
2007
Thyne S.M., Arm B: Time 1, 2002- | Decision support, Education, In person, EMR: No, Intervention NR Education: quarterly
2007 2003 Feedback, Other Posting and includes: Yes. quarterly
distribution of guidelines, presentations; 2. an "ongoing
posting of local medical plan education campaign” 3 as noted in
formularies "other" above; 4. An asthma
discharge planning form for urgent
care that guides clinicians to classify
and rx asthma,; 5. asthma clinic staff
feedback
Thyne S.M., Arm C Education, Feedback, In person,Conducted by: Peer, 3 years Quarterly
2007 Organizational Change Group, EMR: No, Medical provider
education campaign designed to
improve compliance with the national
guidelines for asthma management.
To T., 2008"° | PCAPP Intervention Decision Support, Education Paper, EMR: No 3 hours once
decision support = flow-chart
Veninga Arm A: Netherlands Audit, Education, Feedback In person ,Conducted by: Peer , 5months 2 group meetings,
CCM, 19997 Group, EMR: No average 7.8 weeks (+/-
3.0 weeks) between
meetings
Veninga Arm B:Sweden Audit, Education, Feedback In person ,Conducted by: Peer , 6 months 2 group meetings,
CCM, 19997 Group, EMR: No average 10.3 weeks

(+/- 7.2 weeks) between
meetings, Mode: In
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Author, Year | Arm Name Type of Intervention Type of delivery Duration of Frequency of
Intervention Intervention
person Conducted by:
Peer Group, EMR:0
Veninga Arm C:Norway Audit, Education, Feedback In Person ,Conducted by: Peer , 4months 2 group meetings,
CCM, 19997 Group, EMR: No average 1.3 weeks (+/-
1.3 weeks) between
meetings
Veninga Arm D: Slovakia Audit, Education, Feedback In Person ,Conducted by: Peer , 3months single group meeting
CCM, 1999 Group, EMR: No
Veninga Arm A: UTI Audit, Education, Feedback In person,Conducted by: Peer, NR Twice
CCM, 20007 Group, EMR: No, "self-learning
auditing program for peer groups".
Control group discussed UTI issues
Veninga Arm B: Education and | Audit, Education, Feedback In person,Conducted by: Peer, NR Twice
CCM, 2000”* | Feedback Group, EMR: No, "self-learning
auditing program for peer groups" ,
Conducted in already established
peer groups. Moderated by regular
group members, after training by
researchers. Discussed case
vignettes in the first meeting, and
individualized feedback. on
prescribing in 2n
Weinber%er Arm A: Usual Care 4 hour training session on EMR: No NR NR
M, 2002 Control Group different topics than
Pharmaceutical care
Weinber%er Arm B: Peak Flow Other received Peak flow In person ,Conducted by: External NR NR
M, 2002 Meter meter, instructions, monthly Person , Individual, EMR: No
Monitoring Control calls to elicit PEFRs but not
Group PEFR data provided to
pharmacists. Did received 4
hour training but topics different
than pharmaceutical care
Weinber%er Arm C: Education, Decision Support, Education, Conducted by: External Person , 12 Mode: Electronic
M, 2002 Feedback, pay-for- Pay-for-Performance/Quality Individual, EMR: No
performance Incentives
Yawn BP, Education and Audit, Decision Support, In person ,Conducted by: External 6 hours NR
2008"° Feedback Education Documentation tool Person , Individual, EMR: No

CME = Continued Medical Education; CQI = Continuous Quality Improvement; EMR = Electronic Medical Records; GP = General Practitioner; ICS = Inhaled Corticosteroids;
PCAPP = Primary Care Asthma Pilot Project; MSAGR = Multicolored, Simplified, Asthma Guideline Reminder; NAC = National Asthma Campaign; NAEPP = National Asthma
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Education and Prevention Program;NR = Not Reported;PACE = Practitioner Asthma Communication and Education; PACP = Pharmacy Asthma Care Program; PDSA = Plan-Do-
Study-Act; PEFR = Peak Exploratory Flow Rate; PLE = Peer Leader Education; TA = Technical Assistance; TOM = Therapeutic Outcomes Monitoring; UTI = Urinary Tract
Infection;
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Evidence Table 5. Clinical Outcomes Baseline and End of Treatment

Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Feedba | Missed day Percent 0-100 No No N: 228 N: 317 NR No.
Richman,2 | ck s of school reporting 0 n with outcomes: | n with outcomes:
000 school 114 (49) 158 (38)
absence
due to
asthma in
past 6
months
Baker,2002 | Arm A- Rescue use In patients NR NR NR N: 347 N: 396 NR No.
87 Guidelin | of short- using beta- n with outcomes: | n with outcomes:
esonly | acting B2 2 agonists, 285 324
agonists compliance n with events: n with events: 324
has been 285 (82.1) (81.8)
checked
Baker,2002 | Arm B- Rescue use In patients NR NR NR N: 386 N: 403 NR No.
3 Guidelin | of short- using beta- n with outcomes: | n with outcomes:
es with acting B2 2 agonists, 335 328
audit agonists compliance n with events: n with events: 328
criteria has been 335 (86.8) (81.4)
checked
Baker,2002 | Arm C- Rescue use | In patients NR NR NR N: 349 N: 405 NR No.
3 Guidelin | of short- using beta- n with outcomes: | n with outcomes:
es with acting B2 2 agonists, 300 345
audit agonists compliance n with events: n with events: 345
criteria has been 300 (86) (85.2)
and checked
feedbac
k
Baker,2003 | Arm A- Patient patients are | NR NR NR N: 420 NR N: 478 No
3 Guidelin | perceptions satisfied n with outcomes: n with
es only that 357 (85) outcomes: 410
everything (85.8)
possible
was done
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
to treat
asthma
Baker,2003 | Arm B- Patient patients are | NR NR NR N: 446 NR N: 466 No
ol Guidelin | perceptions | satisfied n with outcomes: n with
es with that 364 (81.6) outcomes: 379
audit everything (81.3)
criteria possible
was done
to treat
asthma
Baker,2003 | Arm C- Patient patients are | NR NR NR N: 395 NR N: 463 No
ol Guidelin | perceptions | satisfied n with outcomes: n with
es with that 338 (85.6) outcomes: 390
audit everything (84.2)
criteria possible
and was done
feedbac to treat
Kk asthma
Baker,2003 | Arm A- Patient patients are | NR NR NR N: 417 NR N: 471 No
ol Guidelin | perceptions | satisfied n with outcomes: n with
es only with 327 (78.4) outcomes: 377
explanation (80)
s given by
the doctor
about
asthma
Baker,2003 | Arm B- Patient patients are | NR NR NR N: 444 NR N: 462 No
ol Guidelin | perceptions | satisfied n with outcomes: n with
es with with 337 (75.9) outcomes: 354
audit explanation (76.6)
criteria s given by
the doctor
about
asthma
Baker,2003 | Arm C- Patient patients are | NR NR NR N: 394 NR N: 457 No
8 Guidelin | perceptions satisfied n with outcomes: n with

E-63




Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
es with with 321 (81.5) outcomes: 366
audit explanation (80.1)
criteria s given by
and the doctor
feedbac about
Kk asthma
Baker,2003 | Arm A- Symptom mean NR NR NR N: 406 NR N: 453 No
3 Guidelin | Score symptom Mean: 36.2 Mean: 34.1
es only score SD: 23.9 SD: 22.7
Baker,2003 | Arm B- Symptom mean NR NR NR N: 424 NR N: 440 No
ol Guidelin | Score symptom Mean:34 Mean:33.1
es with score SD:22 SD:21.8
audit
criteria
Baker,2003 | Arm C- Symptom mean NR NR NR N: 378 NR N: 443 No
3 Guidelin | Score symptom Mean:30.4 Mean: 33.8
es with score SD:20.5 SD:22.3
audit
criteria
and
feedbac
k
Bell,2009% | Arm A- Lung Spirometry NR NR Yes. The N: 647 N: 690 NR No.
uUP function performed education n with outcomes: | n with outcomes:
control tests period was 101,(16) 150,(22)
from October
13, 2006, to
April 15, 2007,
and the
intervention 2
(follow up)
period was
from October
16, 2007, to
April 15, 2008.
Bell,2009* | Arm B- Lung Spirometry NR NR Yes. The N: 586 N: 604 NR No.
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

UP
interven
tion

function
tests

performed

education
period was
from October
13, 2006, to
April 15, 2007,
and the
intervention 2
(follow up)
period was
from October
16, 2007, to
April 15, 2008.

n with outcomes:
87 (15)

n with outcomes:
147 (24)

Bell,2009%*

Arm C-
Suburba
n
Practice
Control

Lung
function
tests

Spirometry
performed

NR

NR

Yes. The
education
period was
from October
13, 2006, to
April 15, 2007,
and the
intervention 2
(follow up)
period was
from October
16, 2007, to
April 15, 2008.

N: 129
n with outcomes:
10 (8)

N: 185
n with outcomes:
2(1)

NR

No.

Bell,2009%*

Arm D-
Suburba
n
Practice
interven
tion

Lung
function
tests

Spirometry
performed

NR

NR

Yes. The
education
period was
from October
13, 2006, to
April 15, 2007,
and the
intervention 2
(follow up)
period was
from October

N: 387
n with outcomes:
30 (8)

N: 464
n with outcomes:
67 (14)

NR

No.
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
16, 2007, to
April 15, 2008.

Brown,200 | <$20,00 | Emergency Yearly NR Yes No NR NR N: 19 Yes.

4% 0 department | rates of Mean:1.441 Medicatio
annual visits emergency ns,
househ department asthma
old visits severity,
income parental

education

Brown,200 | Medicai | Emergency Yearly rate NR Yes No NR NR N: 47 Yes.

4% d department | of Mean:0.709 Medicatio
Insuran | visits emergency ns,
ce department asthma

visit severity,
parental
education

Brown,200 Non- Emergency Yearly rate NR NR NR NR NR N: 115 Yes.

4% Medicai | department | of Mean:0.225 Medicatio
d visits emergency ns,
Insuran department asthma
ce visits severity,

parental
education

Brown,200 | >$20,00 | Emergency Yearly rate NR Yes No NR NR N: 115 Yes.

4% 0 department | of Mean:0.232 Medicatio
annual visits emergency ns,
househ department asthma
old visits severity,
income parental

education

Brown,200 | <$20,00 | Emergency Yearly NR Yes No NR NR N: 17 Yes.

4% 0 department | rates of Mean:0.208 Medicatio
annual visits emergency ns,
househ department asthma
old visits severity,
income parental
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes

measured information to up adjusted?

over a determine N N

period of at | seasonality? n (%) n (%) N

least 12 mean mean n (%)

months? SD SD mean

SD
education

Brown,200 | Medicai | Emergency Yearly rate NR Yes No NR NR N: 65 Yes.

4% d department | of Mean:0.264 Medicatio
Insuran | visits emergency ns,
ce department asthma

visit severity,
parental
education

Brown,200 Non- Emergency Yearly rate NR NR NR NR NR N: 92, Yes.

4% Medicai | department | of Mean:0.27 Medicatio
d visits emergency ns,
Insuran department asthma
ce visits severity,

parental
education

Brown,200 >$20,00 | Emergency Yearly rate NR Yes No NR NR N: 140, Yes.

4% 0 department | of Mean:0.262 Medicatio
annual visits emergency ns,
househ department asthma
old visits severity,
income parental

education

Brown,200 <$20,00 | hospitalizatio | Yearly rate NR Yes No NR NR N: 19, Yes.

4% 0 ns of Mean:0.029 Medicatio
annual hospitalizati ns,
househ ons asthma
old severity,
income parental

education

Brown,200 Medicai | hospitalizatio | Yearly rate NR NR NR NR NR N: 47, Yes.

4 d ns of Mean:0.052 Medicatio
Insuran hospitalizati ns,
ce ons asthma

severity,
parental
education
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD

Brown,200 >$20,00 | hospitalizatio | Yearly rate NR NR NR NR NR N: 103, Yes.

4% 0 ns of Mean:0.037 Medicatio
annual hospitalizati ns,
househ ons asthma
old severity,
income parental

education

Brown,200 Non- hospitalizatio | Yearly rate NR NR NR NR NR N: 75, Yes.

4% Medicai | ns of Mean:0.034 Medicatio
d hospitalizati ns,
Insuran ons asthma
ce severity,

parental
education

Brown,200 <$20,00 | hospitalizatio | Yearly rate NR Yes No NR NR N: 19, Yes.

4% 0 ns of Mean:0.029 Medicatio
annual hospitalizati ns,
househ ons asthma
old severity,
income parental

education

Brown,200 Medicai | hospitalizatio | Yearly rate NR NR NR NR NR N: 47, Yes.

4% d ns of Mean:0.052 Medicatio
Insuran hospitalizati ns,
ce ons asthma

severity,
parental
education

Brown,200 >20,000 | hospitalizatio | Yearly rate NR NR NR NR NR N: 103, Yes.

4% annual | ns of Mean:0.037 Medicatio
househ hospitalizati ns,
old ons asthma
income severity,

parental
education

Brown,200 Non- hospitalizatio | Yearly rate NR NR NR NR NR N: 75, Yes.
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD

47 Medicai | ns of Mean:0.034 Medicatio
d hospitalizati ns,
Insuran ons asthma
ce severity,

parental
education

Brown,200 <$20,00 | hospitalizatio | Yearly rate NR Yes No NR NR N: 17, Mean:0 Yes.

4% 0 ns of Medicatio
annual hospitalizati ns,
househ ons asthma
old severity,
income parental

education

Brown,200 Medicai | hospitalizatio | Yearly rate NR NR NR NR NR N: 65, Yes.

4% d ns of Mean:0.012 Medicatio
Insuran hospitalizati ns,
ce ons asthma

severity,
parental
education

Brown,200 >20,000 | hospitalizatio | Yearly rate NR NR NR NR NR N: 140, Yes.

4% annual | ns of Mean:0.013 Medicatio
househ hospitalizati ns,
old ons asthma
income severity,

parental
education

Brown,200 | Non- hospitalizatio | Yearly rate NR NR NR NR NR N: 92, Yes.

4% Medicai | ns of Mean:0.013 Medicatio
d hospitalizati ns,
Insuran ons asthma
ce severity,

parental
education

Brown,200 | Non- hospitalizatio | Yearly rate NR NR NR NR NR N: 92, Yes.

4% Medicai | ns of Mean:0.013 Medicatio
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
d hospitalizati ns,
Insuran ons asthma
ce severity,
parental
education
Bryce, 1995 | Arm A- Emergency No of NR NR NR N: 1563 NR N: 1563 No.
% Control | department patients n with events: 6 n with events: 6
visits attending:
Accident
and
emergency
department
S
Bryce, 1995 | Arm B- Emergency No of NR NR NR N: 1585 NR N: 1585 No.
% Educati | department patients n with events: 12 n with events: 5
on visits attending:
Accident
and
emergency
department
S
Bryce,1995 | Arm A- hospitalizatio | No of NR NR NR N: 1563 NR N: 1563, n with | No.
% Control ns patients n with events: 13 events: 28
admitted
Bryce, 1995 | Arm B- hospitalizatio | No of NR NR NR N: 1585 NR N: 1585, No.
% Educati | ns patients n with events: 22 n with events:
on admitted 25
Clark,1998° | Arm A- Emergency NR NR NR NR NR Mean:0.67 NR Yes.
0 department Baseline
visits scores
and group
assignme
nt.
Clark,1998° | Arm B- Emergency NR NR NR NR NR Mean:0.65 NR Yes.
0 Educati | department Baseline
on visits scores
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
and group
assignme
nt.

Clark,1998° | Arm A- hospitalizatio | NR NR NR NR NR Mean:0.076 NR Yes.

0 ns Baseline
scores
and group
assignme
nt.

Clark,1998° | Arm B- hospitalizatio | NR NR NR NR NR Mean:0.081 NR Yes.

0 Educati | ns Baseline

on scores
and group
assignme
nt.

Cloutier,20 | Arm A- Rescue use No. of NR Yes NR N: NR NR N: NR No

02%° Decisio | of short- bronchodila Mean:1.28 Mean:1.64

n acting B2 tor SD:NR
support: | agonists prescription

mild, s per child

intermitt per year

ent

Cloutier,20 | Arm B- Rescue use No. of NR Yes NR N: NR NR N: NR No

02%° Decisio | of short- bronchodila Mean:2.32 Mean:2.56
n acting B2 tor 9
support: | agonists prescription
mild, s per child
persiste per year
nt
Cloutier,20 | Arm C- Rescue use No. of NR Yes NR N: NR NR N: NR No
02% Decisio | of short- bronchodila Mean:4.06 Mean:4.52
n acting B2 tor
support: | agonists prescription
moderat s per child
e, per year
persiste
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
nt
Cloutier,20 | Arm D- Rescue use | No. of NR Yes NR N: NR NR N: NR No
02% Decisio | of short- bronchodila Mean:11.33 Mean:10.15
n acting B2 tor
support: | agonists prescription
severe, s per child
persiste per year
nt
Cloutier,20 | Decisio | Emergency NR NR NR NR 6.0 per 100 NR 6.1 per 100 Yes.
09'® n department children children Controlled
support | visits for asthma
severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.
Cloutier,20 | Decisio | Emergency NR NR NR NR 15.4 per 100 NR 10.6 per 100 Yes.
09'® n department children children Controlled
support | visits for asthma
severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.
Cloutier,20 | Decisio | hospitalizatio | NR NR Yes NR 7.9 per 100 NR 3.4 per 100 Yes.
098 n ns children children Controlled
support for asthma
severity,
sex, linic,
chronologi
cal time,
and
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
race/ethni
city.
Cloutier,20 | Decisio | hospitalizatio | NR NR NR NR 0.9 per 100 NR 1.2 per 100 Yes.
09'® n ns children children Controlled
support for asthma
severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.
Coleman,2 | Arm A- Emergency NR NR No No N: 510 NR N: 510 No
003" Compari | department n with outcomes: n with
son visits 510 outcomes: 510
group n with events: Mean: 0.008
510 SD: 0.11
Mean: 0.012
SD: 0.11
Coleman,2 | Arm B- Emergency NR NR No No N: 135 NR N: 135 No
003"* Feedba | department n with outcomes: n with
ck visits 135 outcomes: 135
Mean:0.02 Mean: 0
SD:0.15 SD: 0
Coleman,2 | Arm A- hospitalizatio | NR NR NR NR N: 510 NR N: 510 No
003" Compari | ns n with outcomes: n with
son 510 outcomes: 510
group Mean:0.1 Mean:0.08
SD:0.44 SD:0.4
Coleman,2 | Arm B- hospitalizatio | NR NR NR NR N: 135 NR N: 135 No
003" Feedba | ns n with outcomes: n with
ck 135 outcomes: 135
Mean:0.07 Mean: 0.04
SD:0.35 SD: 0.19
Cowie,2001 | Arm A- Emergency ED visit in Yes/No Yes NR NR N: NR NR No.
15 Basic department | last 12 n with outcomes:
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
educatio | visits months 174
n n with events: (22)
Cowie,2001 | Arm B- Emergency ED visit in Yes/No Yes NR NR N: NR NR No.
15 Interme | department | last 12 n with events, (45)
diate visits months
educatio
n
Cowie,2001 | Arm C- Emergency EDvisinin | Yes/No Yes NR NR N: NR NR No.
15 Intensiv | department | last 12 n with outcomes:
e visits months 98
educatio n with events: (36)
n
Cowie, 2001 | Arm A- hospitalizatio | admitted for | Yes/no Yes 12 months N: NR N: NR NR No.
5 Basic ns asthma in n with outcomes:
educatio 12 months 174
n n with events:
(7.5)
Cowie,2001 | Arm B- hospitalizatio | admitted for | Yes/no NR NR NR N: NR NR No.
5 Interme | ns asthma in n with outcomes:
diate 12 months 55
educatio n with events:
n (14.5)
Cowie,2001 | Arm C- hospitalizatio | admitted for | Yes/no NR NR NR N: NR NR No.
15 Intensiv | ns asthma in n with outcomes:
e 12 months 98
educatio n with events: (18)
n
Cowie, 2001 | Arm A- Rescue use Use of Yes/no Yes NR NR N: NR NR No.
5 Basic of short- beta2- n with outcomes:
educatio | acting B2 agonist 174
n agonists more than n with events: NR
once/day (34)
Cowie,2001 | Arm B- Rescue use Use of Yes/no Yes NR NR N: NR NR No.
5 Interme | of short- beta2- n with outcomes:
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
diate acting B2 agonist 55
educatio | agonists more than n with events: (49)
n once/day
Cowie,2001 | Arm C- Rescue use | Use of Yes/no Yes NR NR N: NR NR No.
15 Intensiv | of short- beta2- n with outcomes:
e acting B2 agonist 98
educatio | agonists more than n with events: (29)
n once/day
Cowie,2001 | Arm A- Symptom Waking at Yes/No Yes NR NR N: NR NR No.
15 Basic Days night n with events:(52)
educatio
n
Cowie,2001 | Arm B- Symptom Waking at Yes/No Yes NR NR N: NR NR No.
15 Interme | Days night n with outcomes:
diate 55
educatio n with events: 99
n (49)
Cowie,2001 | Arm C- Symptom Waking at Yes/No Yes NR NR N: NR NR No.
15 Intensiv | Days night n with outcomes:
e 98
educatio n with events: (42)
n
Finkelstein, | Arm A- hospitalizatio | Mean NR Yes NR N: 1531 NR NR No
2005°% Control | ns Mean:0.1
(standar SD:0.06
d
practice
)
Finkelstein, | Arm B- hospitalizatio | Mean NR Yes NR N: 2003 NR NR No
2005% PLE ns Mean:0.13
Interven SD:0.15
tion
Finkelstein, | Arm C- hospitalizatio | Mean NR Yes NR N: 1635 NR NR No
2005% Planned | ns Mean:0.07
Care SD:0.04
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Interven
tion
Glascow,20 | Arm A- Emergency Attended NR NR NR N: 67 NR N: 71 No
o3 Control | department emergency n with outcomes: n with
visits department 15 (22) outcomes: 8
1-3 times in (112)
past 12
months
Glascow,20 | Arm B- Emergency Attended NR NR NR N: 95 NR N: 95 No
o3 Decisio | department emergency n with outcomes: n with
n visits department 14 (15) outcomes: 4 (4)
support 1-3 times in
past 12
months
Glascow,20 | Arm A- Missed days | Did not NR NR NR N: 71 NR N: 71, n with No
o3 Control | of school miss any n with outcomes: outcomes:
school days 23 (32) 32,(45)
with
wheezing
or asthma
in past 12
monthst
Glascow,20 | Arm B- Missed days | Did not NR NR NR N: 101 NR N: 95, n with No
o3 Decisio | of school miss any n with outcomes: outcomes: 49
n school days 30 (30) (26)
support with
wheezing
or asthma
in past 12
monthst
Gorton,199 | Arm A- Rescue use NR NR NR No Intervention | NR NR n with No.
5% appropri | of short- for 4 months outcomes: 17,
ateness | acting B2 Mean:0,SD:0.71
of self agonists
reported
use of
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
oral
agonist
prescrip
tions for
mild
asthma
Gorton,199 | Arm B- Rescue use NR NR NR No intervention | NR NR n with No.
5% Appropri | of short- for 4 months outcomes: 11
ateness | acting B2 Mean:0.05
of self agonists SD:0.28
reported
use of
oral
agonist
prescrip
tions
Gorton,199 | Arm C- Rescue use NR NR NR No Intervention | NR NR n with No.
5% Appropri | of short- for 4 months outcomes: 17
ateness | acting B2 Mean:0.05
of self agonists SD:1.33
reported
use of
oral
agonist
prescrip
tions
Gorton,199 | Arm D- Rescue use NR NR NR No Intervention | NR NR n with No.
5% Appropri | of short- for 4 months outcomes: 18
ateness | acting B2 Mean:0.07 0.97
of self agonists
reported
use of
oral
agonist
prescrip
tions
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Hagmolen, | Arm A- Lung FEV1% 0-100 Yes NR N: 98 NR N: 98 Yes. 12
2008% Guidelin | function predicted n with outcomes: n with months
esonly | tests 98 outcomes: 98 , adjusted
Mean:96.2, Mean:96.7, for
SD:10 SE 1.0 baseline
Hagmolen, Arm B- Lung FEV1% 0-100 Yes NR N: 133, n with NR N: 133, n with Yes.
2008 Educati function predicted outcomes: 133, outcomes: 133, | Follow up
on and tests Mean:95. Mean:95.6, mean
guidelin 6,SD:11 SE0.9 adjusted
es for
baseline
Hagmolen, | Arm C- Lung FEV1% 0-100 Yes NR N: 131, n with NR N: 131, n with Yes. 12
2008 Guidelin | function predicted outcomes: 131, outcomes: 131, months
es, tests Mean:96 Mean:96 adjusted
educatio SD:12 SE 0.9 for
n, and baseline
individu
alized
treatme
nt
advice
Hagmolen, | Arm A- Lung PEF NR Yes NR N: 98 NR N: 98 Yes.
2008% Guidelin | function variability n with outcomes: n with Follow up
es only tests 98 outcomes: 98, mean
Mean: 8.8 Mean:7.5 adjusted
SD:5 SE 0.5 for
baseline
Hagmolen, | Arm B- Lung PEF NR Yes NR N: 133 NR N: 133 Yes.
2008% Educati | function variability n with outcomes: n with Follow up
on and tests 133 outcomes: 133, mean
guidelin Mean:9.4 Mean:7.2 adjusted
es SD:5.4 SE0.4 for
baseline
Hagmolen, | Arm C- Lung PEF NR Yes NR N: 131, n with NR N: 131 Yes.
2008% Guidelin | function variability outcomes: 131 , n with Follow up
es, tests Mean:8.5 outcomes: 131 mean
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
educatio SD:5.2 Mean:7.2 adjusted
n, and SE 0.4 for
individu baseline
alized
treatme
nt
advice
Hagmolen, | Arm A- Symptom symptom 0-14 Yes NR N: 98 NR N: 98 Yes.
2008% Guidelin | Days free days n with outcomes: n with Follow up
es only 98 outcomes: 98 mean
median (range): Mean:8.6 adjusted
8.4 (0-14) SE0.5 for
baseline
Hagmolen, | Arm B- Symptom symptom 0-14 Yes NR N: 133 NR N: 133 Yes.
2008% Educati | Days free days n with outcomes: n with Follow up
on and 133 outcomes: 133 mean
guidelin median (range): Mean:8.5 adjusted
es 6.0 (0-14) SE 0.5 for
baseline
Hagmolen, | Arm C- Symptom symptom 0-14 Yes NR N: 131 NR N: 131 Yes.
2008% Guidelin | Days free days n with outcomes: n with Follow up
es, 131 outcomes: 131 mean
educatio median (range): Mean:9.1 adjusted
n, and 8.0 (0-14) SEO0.5 for
individu baseline
alized
treatme
nt
advice
Hagmolen, | Arm A- Symptom Total 0-18 Yes NR N: 98 NR N: 98 Yes.
2008% Guidelin | Score symptom n with outcomes: n with Follow up
es only score (see 98 outcomes: 98 mean is
mean median (range): Mean:0.9 "adjusted
differences 0.8 (0-9) SD:NR for
for details) 0.2 baseline"
Hagmolen, | Arm B- Symptom Total 0-18 Yes NR N: 133 NR N: 133 Yes.
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
2008°" Educati | Score symptom n with outcomes: n with Follow up
on and score (see 133 outcomes: 133 mean
guidelin mean median (range): Mean:1.2 adjusted
es differences 1.0 (0-8) SE 0.2 for
for details) baseline
Hagmolen, | Arm C- Symptom Total 0-18 Yes NR N: 131 NR N: 131 Yes.
2008% Guidelin | Score symptom n with outcomes: n with Follow up
es, score (see 131 outcomes: 131 mean
educatio mean median (range): Mean:1 adjusted
n, and differences 0.8 (0-10) SE 0.2 for
individu for details) baseline
alized
treatme
nt
advice
Hagmolen, | Arm A- Symptom Nocturnal 0-9 Yes NR N: 98 NR N: 98 Yes.
2008% Guidelin | Score symptom n with outcomes: n with Follow up
es only score 98 outcomes: 98 mean
median (range): Mean:0.3 adjusted
0.2 (0-5) SEO0.1 for
baseline
Hagmolen, | Arm B- Symptom Nocturnal 0-9 Yes NR N: 133 NR N: 133 Yes.
2008% Educati | Score symptom n with outcomes: n with Follow up
on and score 133 outcomes: 133 mean
guidelin median (range): Mean:0.5 adjusted
es 0.3 (0-3) SEO0.1 for
baseline
Hagmolen, | Arm C- Symptom Nocturnal 0-9 Yes NR N: 131 NR N: 131 -1follow
2008% Guidelin | Score symptom n with outcomes: n with up mean
es, score 131 outcomes: 131 adjusted
educatio median (range): Mean:0.4 for
n, and 0.2 (0-5) SEO0.1 "baseline"
individu
alized
treatme
nt
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
advice
Halterman, | Arm A- Emergency NR NR No No N: 77 NR N: 77 No.
2005" Control | department n with
(standar | visits outcomes: 14
d n with events:
practice (19.4)
)
Halterman, | Arm B- Emergency NR NR No No N: 73 NR N: 73 No.
2005" Decisio | department n with
n visits outcomes: 8
support n with events:
(11.8)
Halterman, | Arm A- hospitalizatio | NR NR NR NR N: 77 NR N: 77 No.
2005 Control | ns n with
(standar outcomes: 3
d n with events:
practice (4.2)
)
Halterman, | Arm B- hospitalizatio | NR NR NR NR N: 73 NR N: 73 No.
2005 Decisio | ns n with
n outcomes: 1
support n with events:
(1.5)
Herborg,20 | Arm A- Emergency number of NR Yes NR N: 236 N: 204 NR No.
01* Control | department | events per Mean:0.021
(standar | visits patient
d
practice
)
Herborg,20 | Arm B- Emergency number of NR Yes NR N: 264 N: 209 NR No.
01* TOM department | events per Mean:0.19
visits patient
Herborg,20 | Arm A- hospitalizatio | mean NR Yes NR N: 236 N: 204 NR No.
01* Control | ns hospital Mean:NR Mean:0.058
(standar admissions
d per patient
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
practice
)
Herborg,20 | Arm B- hospitalizatio | mean NR Yes NR N: 264 N: 209 NR No.
01* TOM ns hospital Mean:0.019
admissions
per patient
Herborg,20 | Arm A- Symptom days NR Yes NR N: 236 NR N: 204 No.
01" Control | Days patients Mean:6.57
(standar "felt too ill
d from
practice asthma to
) work or
carry out
planned
activities”
Herborg,20 | Arm B- Symptom days NR Yes NR N: 264 NR N: 209 No.
01* TOM Days patients Mean:3.81
"felt too ill
from
asthma to
work or
carry out
planned
activities"
Herborg,20 | Arm A- Symptom 3item mild (1), Yes NR N: 236 NR N: 204 Yes.
01* Control | Score asthma moderate( n with outcomes: n with Difference
(standar morbidity 2), 201 outcomes: 201 s among
d index Mean: 2.1 Mean:1.88 pharmacie
practice SEM 0.056 SEM 0.060 s and
) physicians
-but
unclear
how
adjusted.
Herborg,20 | Arm B- Symptom 3item mild (1), Yes NR N: 264 NR N: 209 Yes.
01" TOM Score asthma moderate( n with outcomes: n with Difference
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
interven morbidity 2), 208 outcomes: 208 s among
tion index Mean:1.99 Mean:1.52 pharmacie
SEM 0.057 0.047 s and
physicians
-but
unclear
how
adjusted.
Herborg,20 | Arm A- urgent physician NR Yes NR N: 236 N: 204 NR No.
o1* Control | doctor visits | on call Mean:0.158
(standar visits, mean
d number per
practice patient
)
Herborg,20 | Arm B- urgent physician NR Yes NR N: 264 N: 209 NR No.
o1 TOM doctor visits | on call Mean:0.067
visits, mean
number per
patient
Herborg,20 | Arm A- Quality of Nottingham | 0-100 Yes NR N: 236 N: 204 NR No.
o1™® Control Life Health n with outcomes: | n with outcomes:
(standar Profile- 204 204
d overall Mean:11.39 Mean:10.32
practice quality of SEM 1.08 SEM 1.13
) life
Herborg,20 | Arm B- Quality of Nottingham | 0-100 Yes NR N: 264 N: 209 NR No.
01" TOM Life Health n with outcomes: | n with outcomes:
Profile- 209 209
overall Mean:8.76 Mean:4.97
quality of SEM 0.84 SEM 0.65
life
Herborg,20 | Arm A- Quality of Living with 1-3 Yes NR N: 236 N: 204 NR No.
01" Control | Life Asthma n with outcomes: | n with outcomes:
(standar Questionna 204 204
d ire-QOL Mean:1.68 Mean:1.6
practice specific for SEM 0.027 SEM 0.031
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
) living with
asthma
Herborg,20 | Arm B- Quality of Living with 1-3 Yes NR N: 264 N: 209 NR No.
01" TOM Life Asthma n with outcomes: | n with outcomes:
Questionna 209 209
ire-QOL Mean:1.58 Mean:1.41
specific for SEM 0.026 SEM 0.026
living with
asthma
Homer,200 | Arm A- Emergency NR NR NR NR N: 337(36) N: 254(22) NR No.
52 Control | department
(standar | visits
d
practice
)
Homer,200 | Arm B- Emergency NR NR NR NR N: 294(36) N: 236(17) NR No.
5% Learnin | department
visits
collabor
ative
Homer,200 | Arm A- Hospitalizati NR NR NR NR N: 337 N: 254 NR No
5% Control | ons N with events: (9) | n with events: (4)
(standar
d
practice
)
Homer,200 | Arm B- Hospitalizati | NR NR NR NR N: 294 N: 236 NR No
5% Learnin | ons n with events: (9) | n with events: (2)
collabor
ative
Horswell,20 | HCSD's | Emergency # ER visits NR NR NR 191 NR N: 2199 187 No
o8* DM department | for
program | visits respiratory
diagnoses
per 1,000
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
patients
over past 3
months
Horswell,20 | HCSD's | hospitalizatio | # of NR NR NR 18 NR N: 2199 11 No
o8* DM ns hospital
program admissions
for
respiratory
diagnoses
per 1,000
patients
over past 3
months
Hoskins,19 | Nebuliz Rescue use NR NR Yes No N: 782 N: 669 NR No.
o7* ed of short- n with outcomes: | n with outcomes:
broncho | acting B2 782 669
dilators | agonists n with events: n with events: 268
272 (35) (40)
Kattan,200 | Arm A- Emergency mean # NR No No N: 466 NR N: 463 No
6’ Control | department visits per Mean:3 Mean:1.14
(standar | visits year SE: 0.08
d
practice
)
Kattan,200 | Arm B- Emergency mean # NR No No N: 471 NR N: 466 No
6’ Decisio | department visits per Mean:3 Mean:0.87
n visits year SE: 0.07
support
Kattan,200 | Arm A- hospitalizatio | mean # per No No N: 466 NR N: 463 No
6 Control ns year Mean:0.8 Mean:0.24
(standar SE: 0.03
d
practice
)
Kattan,200 | Arm B- hospitalizatio | mean # per | NR No No N: 471,(1.1) NR N: 466 No
6’ Decisio | ns year Mean:0.22
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
n SE: 0.03
support
Kattan,200 | Arm A- Missed days | Mean # NR No No N: 466 NR N: 463, No
6’ Control | of school days per 2 Mean:1.1 Mean:0.72 SE:
(standar weeks 0.04
d
practice
)
Kattan,200 | Arm B- Missed days | Mean # NR No No N: 471 NR N: 466, No
6’ Decisio | of school days per 2 Mean:0.9 Mean:0.67 SE:
n weeks 0.04
support
Kattan,200 | Arm A- Symptom mean #per | NR No No N: 466 NR N: 463 No
6 Control Days 2 weeks Mean:2.1 Mean:1.6
(standar SE: 0.08
d
practice
)
Kattan,200 | Arm B- Symptom mean#per | NR No No N: 471 NR N: 466 No
6 Decisio | Days 2 weeks Mean:2 Mean:1.42
n SE: 0.07
support
Lesho,2005 | Decisio | Emergency NR NR NR NR n with events: n with events: 193 | NR No
o n department 553
Support | visits
Lesho,2005 | Decisio | hospitalizatio | NR NR NR NR N: NR N: NR NR No
9 n ns n with events: 56 | n with events: 23
Support
Lesho,2005 | Decisio | Lung NR NR NR NR N: 330,(65) N: 334 (70) NR No
9 n function
Support | tests
Lesho,2005 | Decisio | Rescue use NR NR NR NR N: NR N: NR NR No
9 n of short- n with events: n with events: 203
Support | acting B2 432
agonists
Lob S. H, Longitu | Missed days | Caregivers | NR Yes No N: 400 N: 400 N: 400 Yes.
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
2011%° dinal of work missed any n with events: n with events: n with events: Variables
Evaluati work in the 87(21.8) 39(9.8) 24(6.0) included in
on past month initial
Group: because of models:
Patient- the child’s size of the
level asthma clinics’
Intervie pediatric
w asthma
Sample population
(T1-T3) , percent
of black
patients,
uninsured
patients,
children
<5 years
old,
patients
with
moderate/
severe
asthma.
Lob S. H, Longitu | Quality of Patients NR Yes NR N: 299 N: 299 N: 299 Yes.
2011% dinal Life with “very n with events: n with events: n with events: Variables
Evaluati good” 127(42.5) 230(76.9) 252(84.3) included in
on quality of initial
Group: life (defined models:
Patient- as a mean size of the
level score >6). clinics’
Intervie Includes pediatric
w children >7 asthma
Sample years who population
(T1-T3) completed , percent
quality of of black
life patients,
interview. uninsured
patients,
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at

Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

children
<5 years
old,
patients
with
moderate/
severe
asthma.

Lob S. H.,
2011%°

Longitu
dinal
Evaluati
on
Group:
Patient-
level
Intervie
w
Sample
(T1-T3)

Missed days
of school

Patients
who missed
any school
in the past
month
because of
asthma

NR

Yes

No

N: 537
n with events:
154(28.7)

N: 537
n with events:
78(14.5)

N: 537
n with events:
73(13.6)

Yes.
Variables
included in
initial
models:
size of the
clinics’
pediatric
asthma
population
, percent
of black
patients,
uninsured
patients,
children
<5 years
old,
patients
with
moderate/
severe
asthma.

LobS. H.,
2011 %

Longitu
dinal
Evaluati
on
Group:

Rescue use
of short-
acting B2
agonists.

Patients
who used
rescue
medication
s frequently

NR

Yes

NR

N: 484
n with events:
149(20.8)

N: 484
n with events:
49(10.1)

N: 484
n with events:
38(7.9)

Yes.
Variables
included in
initial
models:
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Patient- in last 2 size of the
level weeks clinics’
Intervie (more than pediatric
w twice per asthma
Sample week) population
(T1-T3) , percent
of black
patients,
uninsured
patients,
children
<5 years
old,
patients
with
moderate/
severe
asthma.
Lob S. H., Longitu | Hospitalizati | Patients 0-100% Yes No N: 761 N:761 N:761 Yes.
2011% dinal ons with any n with events: n with events: n with events: Variables
Evaluati hospitalizati 83(10.9) 10(1.3) 26(3.4) included in
on on initial
Group: attributed to models:
Patient- asthma in size of the
level the past 6 clinics’
Intervie months. pediatric
w asthma
Sample population
(T1-T3) , percent
of black
patients,
uninsured
patients,
children
<5 years
old,
patients
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
with
moderate/
severe
asthma.

Lob. S. H., Longitu | Emergency Patients NR Yes NR N: 761 N: 761 N: 761 Yes.

2011 % dinal department with any n with events: n with events: n with events: Variables
Evaluati | visits ED visits 225(29.6) 57(7.5) 71(9.3) included in
on attributed to initial
Group: asthmain models:
Patient- past 6 size of the
level months clinics’
Intervie pediatric
w asthma
Sample population
(T1-T3) , percent

of black
patients,
uninsured
patients,
children
<5 years
old,
patients
with
moderate/
severe
asthma.

Mahi- Educati | Rescue use NR NR NR NR N: 137 N: 132 NR No

Taright,200 | on of short- n with outcomes: | n with outcomes:

4% acting B2 6 (4) 56 (43)

agonists
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

Mangione-
2S4mith,2005

Arm A-
Control
(standar
d
practice

)

Emergency
department
visits

Acute care
service use
(number of
visits in last
6 mo)

NR

NR

NR

NR

NR

N: 126,
Mean:0.5

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.

Mangione-
284mith,2005

Arm B-
Learnin

collabor
ative

Emergency
department
visits

Acute care
service use
(number of
visits in last
6 mo)

NR

NR

NR

NR

NR

N: 385,(0.8)

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

insurance
type,
severity of
asthma
and
number of
comorbidit
ies.

Mangione-
imith,2005

Arm A-
Control
(standar
d
practice

)

Missed days
of school

School
days
missed in
last mo due
to child’s
asthma

NR

NR

NR

NR

NR

N: 126,
Mean:1.6

Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma an
number of
comorbidit
ies.

Mangione-
2mith,2005

Arm B-
Learnin

collabor
ative

Missed days
of school

School
days
missed in
last mo due
to child’s
asthma

NR

NR

NR

NR

NR

N: 385,
Mean:1.4

Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.

Mangione-
2mith,2005

Arm A-
Control
(standar
d
practice

)

Quality of
Life

Asthma
Specific
health
related
QOL-
treatment
problems

0-100

NR

NR

NR

NR

N: 126
Mean:85.3

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.

Mangione-
imith,2005

Arm B-
Learnin

collabor

Quality of
Life

Asthma
Specific
health
related

0-100

NR

NR

NR

NR

N: 385
Mean:88.6

Yes.
Adjusted
for child
age,
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

ative

QOL-
treatment
problems

gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.

Mangione-
imith,ZOOS

Arm A-
Standar
d
practice

Quality of
Life

General
health-
related
quality of
life
(PedsQL
4.0 SF-15
scored on
0-100
scale)

0-100

NR

NR

NR

NR

N: 126
Mean:77

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
ies.
Mangione- | Arm B- Quality of General 0-100 NR NR NR NR N: 385 Yes.
Smith,2005 | Learnin | Life health- Mean:80.2 Adjusted
2 related for child
collabor quality of age,
ative life gender
(PedsQL and
4.0 SF-15 race/ethni
scored on city,
0-100 parent
scale) education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.
Mangione- | Arm A - | Quality of Asthma 0-100 NR NR NR NR N: 126 Yes.
Smith,2005 | Control Life specific Mean: 71.2 Adjusted
# QOL- for child
symptom age,
scale gender
(PedsQL,3. and
0 SF-22) race/ethni
city,
parent
education,
household
annual
income,
insurance
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

type,
severity of
asthma
and
number of
comorbidit
ies.

Mangione-
2mith,2005

Arm B
Interven
tion

Quality of
Life

Asthma
specific
QOL —
symptom
scale

(PedsQL,3.

0 SF-22)

0-100

NR

NR

NR

NR

N: 385
Mean: 74.2

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

Mangione-
2S4mith,2005

Arm A -
Control

Satisfaction

Parent
satisfaction
with
provider
communica
tion (%
satisfied)

0-100

NR

NR

NR

NR

N: 126
(55)

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

Mangione-
2S4mith,2005

Arm B
Interven
tion

Satisfaction

Parent
satisfaction
with
provider
communica
tion (%
satisfied)

0-100

NR

NR

NR

NR

N: 385
(56)

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

Mangione-
2S4mith,2005

Arm A -
Control

Satisfaction

Adolescent
satisfaction
with care

Scale
score: 0-7

NR

NR

NR

NR

N: 126
Mean: 4.8

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

Mangione-
2S4mith,2005

Arm B
Interven
tion

Satisfaction

Adolescent
satisfaction
with care

Scale
score: 0-7

NR

NR

NR

NR

N: 385
Mean: 4.6

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.
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Author,
Year

Arm

Clinical
Outcome

Definition
of Scale

Range of
Scale

Were
outcomes
measured
over a
period of at
least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement at
Baseline

N

n (%)
mean
SD

Measurement at
end of treatment

N

n (%)
mean
SD

Measurement
at last follow-

up

N

n (%)
mean
SD

Were
outcomes
adjusted?

Mangione-
2S4mith,2005

Arm A —
Control

Work days
missed

Parent lost
work days
in the last
month due
to child’s
asthma

NR

NR

NR

NR

NR

N: 126
Mean: 0.6

Yes.
Adjusted
for child
age,
gender
and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Mangione- | Arm B - | Work days Parent lost | NR NR NR NR NR N: 385 Yes.
Smith,2005 | Interven | missed work days Mean: 0.6 Adjusted
2 tion in the last for child
month due age,
to child’s gender
asthma and
race/ethni
city,
parent
education,
household
annual
income,
insurance
type,
severity of
asthma
and
number of
comorbidit
ies.
McCowan,2 | Arm A- Emergency Accident NR NR NR NR NR N: 330 No
001%’ Control | department | and n with events:
(standar | visits emergency 2,(2)
d
practice
)
McCowan,2 | Arm B- Emergency Accident NR NR NR NR NR N: 147 No
001%’ Decisio | department | and n with events:
n visits emergency 0,(0)
support
McCowan,2 | Arm A- hospitalizatio | Admissions | NR No No NR NR N: 330, No.
001%’ Control | ns n with events: 4
(standar Q)
d
practice
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
)
McCowan,2 | Arm B- hospitalizatio | Admissions | NR No No NR NR N: 147 No.
001%’ Decisio | ns n with events: 0
n 0)
support
McCowan,2 | Arm A- Symptom no time NR No No time period NR NR N: 330 No.
001%’ Control Days period for symptom n with events:
(standar noted days. 44 (13)
d
practice
)
McCowan,2 | Arm B- Symptom no time NR No No time period NR NR N: 147 No.
001%’ Decisio | Days period for symptom n with events: 8
n noted days. (5)
support
Mitchell,20 | Arm A- Emergency # of NR No No 16.7 (14.6-18.8) NR 10.9 (9.1-12.7) No
05° Control | department attendance
(standar | visits s at ED per
d patient
practice week x
) 1075.
Mitchell,20 | Arm B- Emergency # of NR No No 14.7 (12.8-16.6) NR 11.0 (9.4-12.6) No
05° Decisio | department attendance
n visits s at ED per
support patient
week x
1075.
Mitchell,20 Arm A- hospitalizatio | # of NR No No N: NR NR N: NR No
05° Control ns admissions 4.46 (Cl: 3.18- 3.01 (ClI: 2.08-
(standar per person 5.75) 3.94)
d week x
practice 1075
)
Mitchell,20 | Arm B- hospitalizatio | # of NR No No N: NR NR N: NR No
05° Decisio | ns admissions 3.50 (ClI: 2.34- 2.09 (CI: 1.35-
n per person 4.66) 2.81)
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
support week x
1075
Newton,20 | Decisio | Emergency NR NR NR NR N: NR, (10) N: NR,(4) NR No
102 n department
Support | visits
Newton,20 | Decisio | hospitalizatio | NR NR NR NR N: NR,(4) N: NR,(6) NR No
10° n ns
Support
O’Lausghlen MSAGR | Lung FEV1 NR No No N: 24, NR N: 24, No.
,2008 group function Mean:99.88 Mean:100.9
tests SD:15.23 SD:12.54
O’Lauaghlen MSAGR | Quality of Physical NR NR NR N: 24 NR N: 24, No.
,2008 group Life health of Mean:70.97 Mean:82.01
child SD:14.48 SD:16.59
O’Lausghlen MSAGR | Quality of Activity of NR NR NR N: 24 NR N: 24, No.
,2008 group Life child Mean:82.5 Mean:91.04
SD:16.75 SD:14.74
O’Lau%hlen MASGR | Quality of Activity of NR NR NR N: 24 NR N: 24, No.
,2008° group Life family Mean:90.45 Mean:98.26
SD:11.27 SD:2.72
O’Lau%hlen MSAGR | Quality of Emotional NR NR NR N: 24, NR N: 24, No.
,2008° group Life health of Mean:77.71 Mean:85.42
child SD:24.67 SD:20.95
O’Lausghlen MSAGR | Quality of Emotional NR NR NR N: 24, NR N: 24, No.
,2008 group Life health of Mean:70.1, Mean:74.45
family SD:19.08 SD:15.63
Patel,2004" | Organiz | Emergency Visits/1000 NR Yes No N: 451 N: 417 NR No
0 ational department patients n with outcomes: | n with outcomes:
change | visits 148 88
Patel,2004" | Organiz | hospitalizatio | Hospitalizat | NR Yes No N: 451 N: 427 NR No
0 ational ns ions/1000 n with outcomes: | n with outcomes:
Change population 81 37
Ras%azzi,zo Practice | Lung Spirometry NR NR NR N: 17,(6) N: 24,(68) NR No
10 1 function
tests
Ragazzi,20 | Practice | Lung Spirometry NR NR NR N: 26,(19) N: 19,(27) NR No
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
10% 2 function
tests
Ra3%azzi,20 Practice | Lung Spirometry NR NR NR N: 10,(0) N: 21,(24) NR No
10 3 function
tests
Richman,2 | Feedba | Emergency percent 0-100 No No N: 228 N: 317 NR No.
000*® ck department reporting n with outcomes: | n with outcomes:
visits no ED visits 114 158
for asthma n with events: n with events: (81)
in last 6 (82)
months
Richman,2 | Feedba | hospitalizatio | percent 0-100 NR NR N: 228 N: 317 NR No.
000*® ck ns reporting n with outcomes: | n with outcomes:
no 114 158
admission n with events: Mean: 94
for asthma (96)
in last 6
months
Richman,2 | Feedba | Missed days | Percent 0-100 No No N: 228 N: 317 NR No.
000*® ck of work reporting 0 n with outcomes: | n with outcomes:
parent work 114 158
absence n with events: n with events: NR
due to NR (62) (62)
child's
asthma in
last 6
months
Richman,2 | Feedba | Parental % reporting | 0-100 No No N: 228 N: 317 NR No.
000 ck perceptions physician n with outcomes: | n with outcomes:
asthma 114 158
care as n with events: n with events:(50)
excellent (50)
Richman,2 | Feedba | Urgent percent 0-100 NR NR N: 228 N: 317 NR No.
000*® ck doctor visits | reporting n with outcomes: | n with outcomes:
no urgent 114 158
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
doctor visits n with events: n with events: (23)
for asthma (46)
last 6
months
Ruoff, Arm A- Missed days | Days of NR NR NR NR NR N: 122,(1.01) No.
2002% Before of school school/work
the flow missed
sheet
Ruoff, Arm B- Missed days | Days of NR NR NR NR NR N: 122,(73.68) No.
2002% After of school school/work
impleme missed
ntation
of the
flow
sheet
Ruoff,2002” | Arm A- Emergency Emergency | NR NR NR NR NR N: 122,(1.01) No.
3 Before department room visits
the flow | visits
sheet
Ruoff,2002” | Arm B- Emergency Emergency | NR NR NR NR NR N: 122,(73.68) No.
3 After department room visits
Implem | visits
entation
of the
flow
sheet
Ruoff,2002° | Arm A- hospitalizatio | Hospitalizat | NR NR NR NR NR N: 122,(2.02) No.
3 Before | ns ions
the flow
sheet
Ruoff,2002° | Arm B- hospitalizatio | Hospitalizat | NR NR NR NR NR N: 122,(73.68) No.
8 After ns ions
impleme
ntation
of the
flow
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
sheet
Saini,2004° | Arm A- Quality of Quality of (0-80) No No N: 22 NR N: 22, No.
8 Control | Life life (0-80) Mean:44.7 Mean:44.7
1 SD:15.6 SD:15.6
Saini,2004° | Arm B- Quality of Quality of (0-80) No No N: 28 NR N: 28 No.
8 Control Life life (0-80) Mean:32.3 Mean:32.3
2 SD:9.4 SD:9.4
Saini,2004° | Arm C- Quality of Quality of (0-80) No No N: 52 NR N: 39 No.
8 Educati | Life life (0—80) Mean:40.6 Mean:19
on SD:14.3 SD:13.5
Schneider, | Arm A- Emergency binary Yes/No Yes NR N: NR NR N: 62 No
2008° Traditio | department n with outcomes: n with
nal visits 62 outcomes: 62
quality n with events: 13 n with events: 4
circle (19.7) (6.1)
Schneider, | Arm B- Emergency binary Yes/No Yes NR N: NR NR N: 113 No
2008° Benchm | department n with outcomes: n with
ark visits 113 outcomes: 113
quality n with events: 21 n with events:
circle (17.6) 13 (10.9)
Schneider, | Arm A- hospitalizatio | hospitalizati | Yes/no Yes NR N: NR NR N: 62 No
2008° Traditio | ns on in last n with outcomes: n with
nal 12 months 62 outcomes: 62
quality n with events: 5 n with events: 3
circle (7.6) (4.5)
Schneider, | Arm B- hospitalizatio | hospitalizati | Yes/no Yes NR N: NR NR N: 113 No
2008° Benchm | ns on in last n with outcomes: n with
ark 12 months 113 outcomes: 113
quality n with events: 9 n with events: 7
circle (7.6) (5.9)
Schneider, | Arm A- Symptom Asthma 1-4 Yes NR N: NR NR N: NR No
2008° Traditio | Days step 1 n with outcomes: n with
nal 62 outcomes: 63
quality n with events: 15 n with events:
circle (24.2) 15 (23.8)
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Schneider, | Arm B- Symptom Asthma 1-4 Yes NR N: NR NR N: NR No
2008° Benchm | Days step 1 n with outcomes: n with
ark 112 outcomes: 59
quality n with events: 31 n with events:
circle (27.7) 13 (22)
Schneider, | Arm A- Symptom Asthma Step 2 Yes NR N: NR NR N: NR No
2008° Traditio | Days Step n with outcomes: n with
nal 62 outcomes: 63
quality n with events: 16 n with events:
circle (25.8) 20 (31.7)
Schneider, | Arm B- Symptom Asthma Step 2 Yes NR N: NR NR N: NR No
2008° Benchm | Days Step n with outcomes: n with
ark 112 outcomes: 59
quality n with events: 24 n with events:
circle (21.4) 23 (39)
Schneider, | Arm A- Symptom Asthma step 3 Yes NR N: NR NR N: NR No
2008° Traditio | Days Step n with outcomes: n with
nal 62 outcomes: 63
quality n with events: 27 n with events:
circle (43.5) 21 (33.3)
Schneider, | Arm B- Symptom Asthma step 3 Yes NR N: NR NR N: NR No
2008° Benchm | Days Step n with outcomes: n with
ark 112 outcomes: 59
quality n with events: 46 n with events:
circle (41.1) 19 (32.2)
Schneider, | Arm A- Symptom Asthma Step 4 Yes NR N: NR NR N: NR No
2008° Traditio | Days step n with outcomes: n with
nal 62 outcomes: 63
quality n with events: 4 n with events: 7
circle (6.5) (11.1)
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Schneider, | Arm B- Symptom Asthma Step 4 Yes NR N: NR NR N: NR No
2008° Benchm | Days step n with outcomes: n with
ark 112 outcomes: 59
quality n with events: 11 n with events: 4
circle (9.8) (6.8)
Schneider, | Arm A- urgent "number of | integer Yes NR N: NR NR N: 62 No
2008° Traditio | doctor visits unschedule | values n with outcomes: n with
nal d visits" 62 outcomes: 62
quality # visits: 14 # visits: 20
circle
Schneider, | Arm B- urgent "number of | integer Yes NR N: NR NR N: 113 No
2008° Benchm | doctor visits unschedule | values n with outcomes: n with
ark d visits" 113 outcomes: 113
quality # visits: 51 # visits: 20
circle
Shah,2011° | Arm A- Missed days | NR NR NR NR N: 108 N: 106 NR No
5 Control of school n with outcomes: | n with outcomes:
89 (82) 68 (64)
Shah,2011° | Arm B- Missed days NR NR NR NR N: 110 N: 101 NR No
5 Practitio | of school n with outcomes: | n with outcomes:
ner 73 (66) 61 (60)
Asthma
Commu
nication
and
Educati
on
(PACE)
Shah,2011° | Arm A- Missed days | NR NR NR NR N: 108 N: 104 NR No
5 Control of work n with outcomes: | n with outcomes:
45 (42) 37 (36)
Shah,2011° | Arm B- Missed days | NR NR NR NR N: 110 N: 101 NR No
5 Practitio | of work n with outcomes: n with outcomes:
ner 33 (30) 26 (26)
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Asthma
Commu
nication
and
Educati
on
(PACE)
Shah,2011"' Arm A- urgent NR NR NR NR N: 108 N: 106 NR No
° Control doctor visits n with outcomes: | n with outcomes:
34 (31) 13 (12)
Shah,2011° | Arm B- urgent NR NR NR NR N: 110 N: 101 NR No
° Practitio | doctor visits n with outcomes: | n with outcomes:
ner 30 (27) 18 (18)
Asthma
Commu
nication
and
Educati
on
(PACE)
Shapiro,20 | SBHC Emergency Documenta | NR No No N: 200, (26) N: 200,(88) NR No
11* department tion during
visits any visit
Shapiro,20 | NYCHP | Emergency Documenta | NR No No N: 197, (27.4) N: 249,(90) NR No
11* department | tion during
visits any visit
Shapiro,20 | SBHC hospitalizatio | Documenta | NR No No N: 200,(51) N: 200,(88) NR No
11* ns tion during
any visit
Shapiro,20 | NYCHP | hospitalizatio | Documenta | NR No No N: 197,(41.1) N: 249,(89.2) NR No
11* ns tion during
any visit
Shiffman,2 | Arm A- Emergency Proportion n, % No See prior N: 91 NR NR No.
000"’ Pre department of children comments n with outcomes:
visits with ED 84
visit at 1 n with events: 5
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
week follow (6)
up
Shiffman,2 | Arm B- Emergency Proportion n, % No See prior N: 74 NR NR No.
000"’ Post department of children comments n with outcomes:
visits with ED 69
visit at 1 n with events: 0
week follow 0)
up
Shiffman,2 | Arm A- hospitalizatio | proportion NR No See prior notes | N: 91 NR NR No.
000"’ Pre ns of children n with outcomes:
hospitalized 84
n with events: 4
Shiffman,2 | Arm B- hospitalizatio | proportion NR No See prior notes | N: 74 NR NR No.
000"’ Post ns of children n with outcomes:
hospitalized 69
n with events:
0,(0)
Shiffman,2 | Arm A- Missed days | Missed yes/no, No see prior N: 91, NR NR No.
000"’ Pre of school days of and then comments n with outcomes:
school at integers 84
one week for mean n with events: 37
follow up, days (44)
yes no, Mean:1.29
then mean
number
Shiffman,2 | Arm B- Missed days | Missed yes/no, No see prior N: 74 NR NR No.
000"’ Post of school days of and then comments n with outcomes:
school at integers 69
one week for mean n with events:
follow up, days 33(48)
yes no, Mean:1.04
then mean SD:NR
number
Shiffman,2 | Arm A- Missed days | Missed yes/no, No See prior N: 91 NR NR No.
000"’ Pre of work days of then comments n with outcomes:
work at one | integers 84
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
week follow | for n with events: 20
up, yes no, | number of (24)
and then days Mean:0.56
mean
number
Shiffman,2 | Arm B- Missed days | Missed yes/no, No See prior N: 74 NR NR No.
000"’ Post of work days of then comm | n with outcomes:
work at one | integers ents 69
week follow | for n with events: 16
up, yes no, | number of (23)
and then days Mean:0.46
mean
number
Stargachs, | Arm A- Missed days | NR NR NR NR N: 177 N: 177 NR No.
2002 Control | of school Mean:1.7
(standar SD:0.4
d
practice
)
Stargachs, | Arm B- Missed days | NR NR NR NR N: 153 N: 153 NR No.
2002 Educati | of school Mean:1.1
on SD:0.2
Stergachis, | Arm A- Lung Mean NR NR NR N: 177, N: 177, NR No.
2002* Control | function number of Mean:0.74,SD:0. | Mean:0.79,SD:0.0
(standar | tests days with 02 2
d peak flow
practice >80% of
) personal
best
Stergachis, | Arm B- Lung Mean NR NR NR N: 153 N: 153 NR No.
2002 Educati | function number of Mean:0.71 Mean:0.76
on tests days with SD:0.03 SD:0.02
peak flow
>80% of
personal
best
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Suh,2001™ | Intermitt | Emergency | number of | NR NR NR N: 566 N: 566 NR No.
ent department ED visits n with outcomes: | Mean:0.06
visits per patient 566 SD:0.32
Mean: 0
SD:NR
Suh,2001™ | Persiste | Emergency number of NR NR NR N: 1050 N: 1050 NR No.
nt department ED visits Mean:0.2 Mean:0.09
visits per patient SD:0.63 SD:0.4
Suh,2001™ | Intermitt | hospitalizatio | number of | NR No Yes. Same 9 N: 566 N: 566 NR No.
ent ns hospitalizati months of the n with outcomes: | n with outcomes:
ons per year Jan-Sept | 566 566
patient for all study Mean: 0 Mean:0.02
outcomes SD:0.14
Suh,2001™ | Persiste hospitalizatio | number of NR No Yes. Same 9 N: 1050 N: 1050 NR No.
nt ns hospitalizati months of the Mean:0.08 Mean:0.05
ons per year Jan-Sept | SD:0.32 SD:0.24
patient for all study
outcomes
Suh,2001™ | Intermitt | Rescue use | number of | NR No Yes. Same N: 566 NR NR No.
ent of short- prescription time period n with outcomes:
acting B2 s for 566
agonists inhaled total 257
beta
agonists
Suh,2001™ | Persiste | Rescue use | numberof | NR No Yes. Same N: 1050 N: 1050 NR No.
nt of short- prescription time period n with outcomes: | n with events:
acting B2 s for 1050 4206 (49.2)
agonists inhaled n with events: total 4206
beta 4543 (47.3)
agonists total 4543
Suh,2001™ | Intermitt | Rescue use | precriptions | NR No Yes. Same N: 566 N: 566 NR No.
ent of short- for oral time period n with outcomes: | total 88
acting B2 beta 566
agonists agonists total 149
Suh,2001™ | Persiste | Rescue use | prescription | NR No Yes. Same N: 1050 N: 1050 NR No.
nt of short- s for oral time period n with events: n with events: 289
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
acting B2 beta 522 (5.4) (3.4)
agonists agonists total 522 total 289
Sulaiman,2 | Arm A- Emergency NR NR NR NR N: 97 N: 100 NR No
010° ENT department n with outcomes: | n with outcomes:
educatio | visits 3(3.1) 8 (8)
n
Sulaiman,2 | Arm B- Emergency NR NR NR NR N: 125 N: 125 NR No
010° Asthma | department n with outcomes: | n with outcomes:
educatio | visits 3(2.4) 10 (8)
n and
guidelin
es
Sulaiman,2 | Arm C- Emergency NR NR NR NR N: 108 N: 108 NR No
010° Asthma | department n with outcomes: | n with outcomes:
guidelin | visits 5 (4.6) 3(2.8)
es only
Sulaiman,2 | Arm A- urgent NR NR NR NR N: 92 N: 93 NR No
010° ENT doctor visits n with outcomes: | n with outcomes:
educatio 33 (35.9) 34 (35.8)
n
Sulaiman,2 | Arm B- urgent NR NR NR NR N: 121 N: 123 NR No
010° Asthma | doctor visits n with outcomes: | n with outcomes:
educatio 25 (20.7) 31 (25.2)
n and
guidelin
es
Sulaiman,2 | Arm C- urgent NR NR NR NR N: 104 N: 107 NR No
010° Asthma | doctor visits n with outcomes: | n with outcomes:
guidelin 18 (17.3) 28 (26.2)
es
Thyne, Arm A- hospitalizatio | NR NR No No NR NR NR No.
2007*° Control | ns
Thyne, Arm B- hospitalizatio | NR NR No No N: NR N: NR N: NR No.
2007% Time 1, | ns n with events: n with events: (16) | n with events:
2002- (18) 14)
2003
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Weinberger | Arm A- Emergency Hospital or NR Yes No NR NR N: 246,(7.3) No.
,2002% Usual department | emergency
care visits department
control visit
group in past
month
(Admission)
Weinberger | Arm B- Emergency Hospital or NR Yes No NR NR N: 296,(14.6) No.
,2002% Peak department emergency
flow visits department
meter visit
monitori in past
ng month
control (Admission)
group
Weinberger | Arm C- Emergency Hospital or NR Yes No NR NR N: 356,(15.7) No.
,2002% Pharma | department emergency
ceutical | visits department
care visit
program in past
(educati month
on, (Admission)
feedbac
k, pay-
for-
perform
ance)
Weinberger | Arm A- Quality of Overall I(worst)to | NR NR N: 165 N: 142 N: 2135 No.
,2002% Usual Life HPQOL 7 (best) Mean:4.4 Mean:4.9 Mean:4.9
care SD:1.2 SD:1.2 SD:1.3
control
group
Weinberger | Arm B- Quality of Overall I(worst)to | NR NR N: 233 N: 204 N: 191 No.
,2002% Peak Life HPQOL 7 (best) Mean:4.3 Mean:4.8 Mean:5
Flow SD:1.1 SD:1.2 SD:1.2
Meter
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Author, Arm Clinical Definition Range of Were Is there Measurement at | Measurement at Measurement Were
Year Outcome of Scale Scale outcomes enough Baseline end of treatment | at last follow- outcomes
measured information to up adjusted?
over a determine N N
period of at | seasonality? n (%) n (%) N
least 12 mean mean n (%)
months? SD SD mean
SD
Monitori
ng
group
Weinberger | Arm C- Quality of Overall I(worst)to | NR NR N: 262 N: 225 N: 207 No.
,2002% Pharma | Life HPQOL 7 (best) Mean:4.5 Mean:5, Mean:5
ceutical SD:1.2 SD:1.3 SD:1.2
Care
Progra
m
(educati
on,
feedbac
k, pay-
for-
perform
ance)
Yawn,2010 | Educati | non urgent NR NR NR NR N: 840,(4) N: 850,(21) NR No.
% onand | asthma care
feedbac | visits
Kk

ENT = ear nose throat; ER = Emergency Room; HCSD = Health Care Services Division; HPQOL = Health Profile Quality of Life; NR = Not Reported; NYCHP = New York
Children’s Health Project; SBHC = South Bronx Health Center; TOM = Therapeutic Outcomes Monitoring; QOL = Quality of Life
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Evidence Table 6. Healthcare process outcomes: Baseline and end of treatment

Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Ables,200 | Documenta | Education | NR NR NR NR N: 126 N: 175 NR No.
2" tion of level | and (8.5) (51)
of asthma reminders
control/sev
erity
Ables,200 | Documenta | Education | NR NR NR NR N: 126 N: 175 NR No.
2" tion of level | and (8.5) (51)
of asthma Reminder
control/sev | s
erity
Armour,20 | Documenta | Arm A- Proportion of NR No NR N: 205 N: 186 NR Yes.
o7'® tion of Control patients n with events: n with events:
asthma classified as (71.2) (67.9)
control/sev severe
erity
Armour,20 | Documenta | Arm B- Proportion of | NR No (time: 9 | NR N: 191 N: 165 NR Yes.
o7'® tion of Pharmacy | patients months) n with events: n with events:
asthma Asthma classified as (87.9) (52.7)
control/sev | Care severe
erity Program
(PACP)
Baker,200 | Environme | Arm A- patient's NR NR NR N: 428 NR N: 490 No.
3% ntal control | Guidelines | current n with n with
practice only smoking outcomes: 120 outcomes: 146
recommend status has (28) (29.8)
ations been
established
and recorded
(past 12
months)
Baker,200 | Environme Arm B- patient's NR NR NR N: 451 NR N: 480 No.
3% ntal control | Guidelines | current n with n with
practice with audit | smoking outcomes: 114 outcomes: 158
recommend | criteria status has (25.3) (32.9)
ations been
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
established
and recorded
(past 12
months)
Baker,200 | Environme | Arm C- patient's NR NR NR N: 400 NR N: 473 No.
3% ntal control | Guidelines | current n with n with
practice with audit | smoking outcomes: 110 outcomes: 165
recommend | criteria status has (27.5) (35.2)
ations and been
feedback established
and recorded
(past 12
months)
Baker,200 | Environme Arm A- patients have NR NR NR N: 428 NR N: 490 No.
3% ntal control | Guidelines | been advised n with n with
practice only to avoid outcomes: 97 outcomes: 105
recommend passive (22.7) (21.4)
ations smoking
Baker,200 | Environme | Arm B- patients have NR NR NR N: 451 NR N: 480 No.
3% ntal control | Guidelines | been advised n with n with
practice with audit | to avoid outcomes: 76 outcomes: 82
recommend | criteria passive (16.8) (17.1)
ations smoking
Baker,200 | Environme Arm C- patients have NR NR NR N: 400 NR N: 473 No.
3% ntal control | Guidelines | been advised n with n with
practice with audit | to avoid outcomes: 73 outcomes: 95
recommend | criteria passive (18.2) (20.1)
ations and smoking
feedback
Baker,200 | Prescription | Arm A- In patients NR NR NR N: 347 N: 396 NR No.
3% s for Guidelines | using beta-2 n with n with
controller only agonists, outcomes: 285 outcomes: 324
medicine compliance n with events: n with events:
has been 285 (82.1) 324 (81.8)
checked
Baker,200 | Prescription | Arm B- In patients NR NR NR N: 386 N: 403 NR No.
3*° s for Guidelines | using beta-2 n with n with

E-121




Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
controller with audit agonists, outcomes: 335 outcomes: 328
medicine criteria compliance n with events: n with events:
has been 335 (86.8) 328 (81.4)
checked
Baker,200 | Prescription | Arm C- In patients NR NR NR N: 349 N: 405 NR No.
3% s for Guidelines | using beta-2 n with n with
controller with audit agonists, outcomes: 300 outcomes: 345
medicine criteria compliance n with events: n with events:
and has been 300 (86) 345 (85.2)
feedback checked
Baker,200 | Prescription | Arm A- patients have NR NR NR N: 301 NR N: 334 No.
3% s for Guidelines | been treated n with n with
controller only with cheapest outcomes: 134 outcomes: 149
medicine inhaled (44.5) (44.6)
steroid
(beclomethas
one)
Baker,200 | Prescription | Arm B- patients have NR NR NR N: 334 NR N: 353 No.
3% s for Guidelines | been treated n with n with
controller with audit | with cheapest outcomes: 117 outcomes: 163
medicine criteria inhaled (35) (46.2)
steroid
(beclomethas
one)
Baker,200 | Prescription | Arm C- patients have NR NR NR N: 298 NR N: 358 No.
3% s for Guidelines | been treated n with n with
controller with audit | with cheapest outcomes: 128 outcomes: 211
medicine criteria inhaled (43) (58.9)
and steroid
feedback (beclomethas
one)
Baker,200 | Self- Arm A- patient's NR NR NR N: 412 NR N: 488 No.
3% manageme | Guidelines | inhaler n with n with
nt only technique has outcomes: 53 outcomes: 66
education been checked (12.9) (13.5)
and recorded
Baker,200 | Self- Arm B- patient's NR NR NR N: 442 NR N: 479 No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
3% manageme | Guidelines | inhaler n with n with
nt with audit | technique has outcomes: 61 outcomes: 54
education criteria been checked (13.8) (11.3)
and recorded
Baker,200 | Self- Arm C- patient's NR NR NR N: 385 NR N: 471 No.
3% manageme | Guidelines | inhaler n with n with
nt with audit | technique has outcomes: 93 outcomes: 97
education criteria been checked (24.2) (20.6)
and and recorded
feedback
Bell,2009° | Prescription | Arm A- Controller NR NR NR NR NR N: 1193 No.
8 s for Control medication n with
controller UP prescribed outcomes: 947
medicine (Patients with (79)
persistent
asthma)
Bell,2009° Prescription | Arm A-UP | Controller NR Yes The education N: 1193 N: 1328 NR No.
8 s for Control medication period was n with n with
controller prescribed from October outcomes: 947 outcomes: 1068
medicine 13, 2006, to (79) (80)
April 15, 2007,
and the
intervention 2
(follow up)
period was
from October
16, 2007, to
April 15, 2008.
Bell,2009° | Prescription | Arm B-UP | Controller NR Yes The education | N: 1123 NR N: 1205 No.
8 s for Interventio | medication period was n with n with
controller n prescribed from October outcomes: 798 outcomes: 943
medicine 13, 2006, to (71) (78)
April 15, 2007,
and the
intervention 2
(follow up)
period was
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
from October
16, 2007, to
April 15, 2008.
Bell,2009° | Prescription | Arm B-UP | Controller NR NR NR N: 1123 N: 1205 NR No.
8 s for interventio | medication n with n with
controller n prescribed outcomes: 798 outcomes: 943
medicine (72) (78)
Bell,2009° Prescription | Arm C- Controller NR Yes The education N: 347 NR N: 409 No.
8 s for medication period was n with n with
controller prescribed from October outcomes: 168 outcomes: 209
medicine 13, 2006, to (48) (51)
April 15, 2007,
and the
intervention 2
(follow up)
period was
from October
16, 2007, to
April 15, 2008.
Bell,2009° | Prescription | Arm C-SP | Controller NR NR NR N: 347 N: 409 NR No.
8 s for Control medication n with n with
controller prescribed outcomes: 168 outcomes: 209
medicine (48) (51)
Bell,2009° Prescription | Arm D-SP | Controller NR Yes The education N: 782 NR N: 926 No.
8 s for interventio | medication period was n with n with
controller n prescribed from October outcomes: 527 outcomes: 682
medicine 13, 2006, to (67) (74)
April 15, 2007,
and the
intervention 2
(follow up)
period was
from October
16, 2007, to
April 15, 2008.
Bell,2009° | Prescription | Arm D-SP | Controller NR NR NR N: 782 N: 926 NR No.
8 s for Interventio | medication n with n with

E-124




Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
controller n prescribed outcomes: 527 outcomes: 682
medicine (68) (74)
Bender, Asthma Education, | NR NR NR NR N: (0) N: (20) NR No.
2011* action coaching, IQR: 10 IQR: 47.5
plans and toolkit
Bender, Prescription | Education, | NR NR NR NR N: NR N: NR NR No.
2011" s for coaching, (25) (50)
controller and toolkit IQR: 70 IQR: 65
medicine
Brg/ce,199 Prescription | Arm A- Peak flow NR NR NR N: 1563 NR N: 1563 No.
5° of peak Arm A- meters n with events: n with events:
flow meter Control 12 38
(standard
practice)
Brg/ce,lgg Prescription | Arm B- Peak flow NR NR NR N: 1585 NR N: 1585 No.
5° of peak Reminder | meters n with events: n with events:
flow meter s and 16 101
tools
Brg/ce,199 Prescription | Arm A- Prophylactic NR NR NR N: 1563 NR N: 1585 No.
5° s for Arm A- agents n with events: n with events:
controller Control cromoglycate 929 78
medicine (standard
practice)
Brg/ce,199 Prescription | Arm B- Prophylactic NR NR NR N: 1585 NR N: 1585 No.
5° s for Reminder | agents n with events: n with events:
controller s and cromoglycate 103 123
medicine tools
Brg/ce,lgg Prescription | Arm A- Prophylactic NR NR NR N: 1563 NR N: 1585 No.
5° s for Arm A- agents:Inhale n with events: n with events:
controller Control d steroids 94 150
medicine (standard
practice)
Brg/ce,199 Prescription | Arm B- Prophylactic NR NR NR N: 1585 NR N: 1585 No.
5° s for Reminder | agents:Inhale n with events: n with events:
controller s and d steroids 93 151
medicine tools
Bryce,199 | Prescription | Arm A- Bronchodilato | NR Yes No N: 1563 NR N: 1563 No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
5% s for Arm A- rs Inhaled n with events: n with events:
controller Control 285 310
medicine (standard
practice)

Brg/ce,199 Prescription | Arm B- Bronchodilato | NR Yes No N: 1585 NR N: 1585 No.

5° s for Reminder | rsInhaled n with events: n with events:
controller s and 297 386
medicine tools
Brglce,lgg Prescription | Arm A- Bronchodilato NR NR NR N: 1563 NR N: 1585 No.
5° s for Arm A- rs Oral n with events: n with events:
controller Control 239 108
medicine (standard
practice)

Brg/ce,lgg Prescription | Arm B- Bronchodilato NR NR NR N: 1585 NR N: 1585 No.

53 s for Reminder | rs Oral with events: 256 with events: 166

controller s and

medicine tools
Cho,2010° | Prescription | Decision NR NR No NR N: 100 N: 96 NR No.
o s for Support (39) (73)

controller

medicine
Clark,200 | Asthma Arm A- NR NR NR NR NR (16) NR No.
22 action

plans
Clark,200 | Asthma Arm B- NR NR NR NR NR (26) NR No.
22 action Education

plans

Clark,200 Follow-up Arm A- Scheduled NR NR NR NR Mean:2.25 NR Yes.

22 visits Baseline
scores
and group
assignme
nt

Clark,200 | Follow-up Arm A- After an NR NR NR NR Mean:1.61 NR No.

2° visits episode of

symptoms
Clark,200 Follow-up Arm B- Scheduled NR NR NR NR Mean:1.24 NR Yes.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?

27 visits Education Baseline
scores
and group
assignme
nt

Clark,200 | Follow-up Arm B- After an NR NR NR NR Mean:0.94 NR No.

2° visits Education | episode of

symptoms
Clark,200 | Prescription | Arm A- NR NR NR NR NR (70.3) NR No.
22 s for
controller
medicine
Clark,200 | Prescription | Arm B- NR NR NR NR NR (82.7) NR No.
22 s for Education
controller
medicine
Cloutier,2 | Prescription | Mild, no. of inhaled NR Yes NR N: NR NR N: NR No.
002* s for intermittan | corticosteroid n with n with
controller t prescriptions outcomes: NR outcomes: NR
medicine per child per n with events: n with events:
year (on NR (NR) NR,(NR)
claims) Mean:0.05 Mean:0.3
Cloutier,2 Prescription | Mild, no. of inhaled NR Yes NR N: NR NR N: NR No.
002 s for persistant | corticosteroid Mean:0.33 Mean:1.15,
controller prescriptions SD:0
medicine per child per
year (on
claims)
Cloutier,2 Prescription | Moderate no. of inhaled NR Yes NR N: NR NR N: NR No.
002%° s for corticosteroid Mean:1.25 Mean:2.46
controller prescriptions
medicine per child per
year (on
claims)
Cloutier,2 | Prescription | Severe no. of inhaled NR Yes NR N: NR NR N: NR No.
002" s for persistant | corticosteroid Mean:1.61 Mean:5.7

controller

prescriptions
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
medicine per child per
year (on
claims)
Cloutier,2 | Prescription | Mild, no oral NR Yes NR N: NR NR N: NR No.
002* s for intermittan | steroid RXs Mean:0.37 Mean:0.1
controller t per child per
medicine year
Cloutier,2 Prescription | Mild, no oral NR Yes NR N: NR NR N: NR No.
002% s for persistent | steroid RXs Mean:0.49 Mean:0.43
controller per child per
medicine year
Cloutier,2 | Prescription | Moderate | no oral NR Yes NR N: NR NR N: NR No.
002* s for steroid RXs Mean:1.07 Mean:0.16
controller per child per SD:NR SD:NR
medicine year
Cloutier,2 Prescription | Severe, no oral NR Yes NR N: NR NR N: NR No.
002*° s for persistent | steroid RXs Mean:2.06 Mean:0
controller per child per SD:NR
medicine year
Cloutier,2 | Prescription | Mild, Prescriptions | NR Yes NR N: NR NR N: NR No.
002% s for intermitten | of Mean:0.14 Mean:0.13
controller t nonsteroidal
medicine inhaled anti-
inflammatory
Rxs per child
per year
Cloutier,2 | Prescription | Mild, Prescriptions | NR Yes NR N: NR NR N: NR No.
002" s for persistent | of Mean:0.49 Mean:0.43
controller nonsteroidal
medicine inhaled anti-
inflammatory
Rxs per child
per year
Cloutier,2 | Prescription | Moderate, | Prescriptions | NR Yes NR N: NR NR N: NR No.
002*° s for persistent | of Mean:1.07 Mean:0.16

controller
medicine

nonsteroidal
inhaled anti-
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
inflammatory
Rxs per child
per year
Cloutier,2 | Prescription | Severe, Prescriptions | NR Yes NR N: NR NR N: NR, No.
002*° s for persistent | of Mean:1.72 Mean:0.5
controller nonsteroidal
medicine inhaled anti-
inflammatory
Rxs per child
per year
Cloutier,2 | Prescription | Decision NR NR Yes NR 280.8 per 100 NR 272.8 per 100 Yes.
009* s for support children children Controlled
controller for asthma
medicine severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.
Cloutier,2 | Prescription | Decision NR NR Yes NR 32.1 per 100 NR 10.8 per 100 Yes.
009*" s for support children children Controlled
controller for asthma
medicine severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.
Cloutier,2 | Prescription | Decision NR NR NR NR 120.5 per 100 NR 128.1 per 100 Yes.
009*" s for support children children Controlled
controller for asthma
medicine severity,
sex, linic,
chronologi
cal time,
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
and
race/ethni
city.
Cloutier,2 | Prescription | Decision NR NR Yes NR 280.8 per 100 NR 272.8 per 100 Yes.
009*" s for support children children Controlled
controller for asthma
medicine severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.
Cloutier,2 | Prescription | Decision NR NR Yes NR 78.4 per 100 NR 123.6 per 100 Yes.
009*" s for support children children Controlled
controller for asthma
medicine severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.
Cloutier,2 | Prescription | Decision NR NR Yes NR 32.1 per 100 NR 10.8 per 100 Yes.
009*" s for support children children Controlled
controller for asthma
medicine severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.
Cloutier,2 | Prescription | Decision NR NR NR NR 120.5 per 100 NR 128.1 per 100 Yes.
009*" s for support children children Controlled
controller for asthma
medicine severity,
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Author,
Year

Health
Care
Process
Outcomes

Arm

Definition of
Scale

Range of
Scale

Were
outcomes
measured
over a
period of
at least 12
months?

Is there
enough

information to

determine
seasonality?

Measurement
at Baseline

n (%)

mean

SD

Measurement
at end of
treatment

n (%)

mean

SD

Measurement
at last follow-
up

n (%)

mean

SD

Were
outcomes
adjusted?

sex, linic,
chronologi
cal time,
and
race/ethni
city.

Cloutier,2
00941 ii

Prescription
s for
controller
medicine

Decision
support

NR

NR

Yes

NR

44.0 per 100
children

NR

30.4 per 100
children

Yes.
Controlled
for asthma
severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.

Cloutier,2
00941 ii

Prescription
s for
controller
medicine

Decision
support

NR

NR

Yes

NR

44.0 per 100
children

NR

30.4 per 100
children

Yes.
Controlled
for asthma
severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.

Cloutier,2
00941u

Prescription
s for
controller
medicine

Decision
support

NR

NR

Yes

NR

78.4 per 100
children

NR

123.6 per 100
children

Yes.
Controlled
for asthma
severity,
sex, linic,
chronologi
cal time,
and
race/ethni
city.

Coleman,

Prescription

Arm A-

Claim

NR

NR

NR

N: 510

NR

N: 510

No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
2003% of peak Comparis | submitted n with n with
flow meter on outcomes: 510 outcomes: 510
n with events: 4 n with events:
1) 11 (2)
Coleman, | Prescription | Arm B- Claim NR NR NR N: 135 NR N: 135 No.
2003% of peak Interventio | submitted n with n with
flow meter n outcomes: 135 outcomes: 135
n with events: 0 n with events: 0
(0) )
Cowie,200 | Prescription | Arm A: "using inhaled | Yes/No Yes NR NR N: NR NR No.
1% s for Basic steroid” n with
controller Education outcomes: 174
medicine n with events:
NR (55)
Cowie,200 | Prescription | Arm B: "using inhaled | Yes/No Yes NR NR N: NR NR No.
1% s for Intermedia | steroid" n with
controller te outcomes: 55
medicine Education n with events:
NR (67)
Cowie,200 | Prescription | Arm C: "using inhaled | Yes/No Yes NR NR N: NR NR No.
1% s for Intensive | steroid" n with
controller Education outcomes: 98
medicine n with events:
NR (72)
Daniels,20 | Asthma Arm A- % of chart 0-100% NR NR N: 136079 NR (23.3) No.
05° action Control reviews (32.6)
plans
Daniels,20 | Asthma Arm B- % of chart 0-100% NR NR N: 90555 NR N: NR No.
05° action Education | reviews (18.7) (25.7)
plans
Daniels,20 | Self- Arm A- % of chart 0-100% NR NR N: 136079 NR NR No.
05° manageme | Control reviews
nt
education
Davis,200 | Prescription | Arm A- ICS NR No No N: 34 N: 34 NR No.
4" s for Cotrol prescriptions/ Mean:2.64 Mean:3.28
controller (quideline | month
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
medicine s only)
Davis,200 | Prescription | Arm B- ICS NR No No N: 20 N: 20 NR No.
4% s for Education | prescriptions/ Mean:2.54 Mean:7.76
controller and toolkit | month Range: 0-9.5 Range:2.83-
medicine 12.33
Davis,201 | Documenta | Decision NR NR Yes No N: 180 N: 180 NR No.
0% tion of level | Support n with n with
of asthma outcomes: 43 outcomes: 79
control/sev (24) (44)
erity
Davis,201 | Prescription | Decision ICS NR NR NR N: 180 N: 180 NR No.
0% s for support n with n with
controller outcomes: 71 outcomes: 92
medicine (39.4) (51.1)
de Prescription | Arm A- Proportion 0-100% Yes NR NR NR N: 477 No.
Vries, 1995 | s for Reference | with no n with
4 controller 2007 inhaled outcomes: 41
medicine corticosteroid n with events:
(ICS) Rx NR (8.6)
while on long-
acting
betamimetics.
de Prescription | Arm B- Proportion 0-100% Yes NR NR NR N: 219 No.
Vries, 1995 | s for Interventio | with no n with
4 controller n 2007 inhaled outcomes: 6
medicine corticosteroid n with events:
(ICS) Rx NR (2.7)
while on long-
acting
betamimetics.
de Prescription | Arm A- Proportion 0-100% NR NR NR NR N: 2311 No.
Vries,1995 | s for Reference | with more n with
a4 controller 2007 than one type outcomes: 119
medicine of inhaler n with events:
(failure to NR (5.1)
adhere to
guidelines)
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
de Prescription | Arm B- Proportion 0-100% NR NR NR NR N: 849 No.
Vries, 1995 | s for Interventio | with more n with
a4 controller n 2007 than one type outcomes: 43
medicine of inhaler n with events:
(failure to NR (5.1)
adhere to
guidelines)
de Prescription | Arm C- Proportion 0-100% NR NR NR NR N: 3217 No.
Vries, 1995 | s for 2002 with more n with
“ controller than one type outcomes: 239
medicine of inhaler n with events:
(failure to NR (7.4)
adhere to
guidelines)
de Prescription | Arm A- Proportion 0-100% NR NR NR NR N: 3527 No.
Vries, 1995 | s for Reference | having no n with
“ controller 2007 short-acting outcomes: 534
medicine betamimetics n with events:
RX NR (15.4)
de Prescription | Arm B- Proportion 0-100% NR NR NR NR N: 1447 No.
Vries, 1995 | s for Interventio | having no n with
“ controller n 2007 short-acting outcomes: 176
medicine betamimetics n with events:
Rx NR (12.1)
de Prescription | Arm C- Proportion 0-100% NR NR NR NR N: 3612 No.
Vries, 1995 | s for 2002 having no n with
a4 controller short-acting outcomes: 559
medicine betamimetics n with events:
RX NR (15.5)
Eccles,20 | Environme | Arm A- n(%) with %:0-100 Yes NR N: NR N: NR NR No.
02* ntal control | Angina known n with n with
practice smoking outcomes: 1163 | outcomes: 1163
recommend status n with events: n with events:
ations 305 (26) 367 (32)
Eccles,20 | Environme | Arm A- n (%) of %:0-100 Yes NR N: NR N: NR NR No.
02* ntal control | Angina patients with n with n with
practice documented outcomes: 1163 | outcomes: 1163
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
recommend smoking n with events: n with events:
ations cessation 68 (6) 103 (9)
advice or
nicotine
replacement
therapy
Eccles,20 | Environme | Arm B- n (%) of %:0-100 Yes NR N: NR N: NR NR No.
02* ntal control | Asthma patients with n with n with
practice documented outcomes: 1129 | outcomes: 1129
recommend smoking n with events: n with events:
ations cessation 57 (5) 81 (7)
advice or
nicotine
replacement
therapy
Eccles,20 | Environme | Arm A- n(%) with %:0-100 Yes NR N: NR N: NR NR No.
02* ntal control | Angina known n with n with
practice smoking outcomes: 1163 | outcomes: 1163
recommend status n with events: n with events:
ations 305 (26) 367 (32)
Eccles,20 | Environme | Arm B- n(%) with %:0-100 Yes NR N: NR N: NR NR No.
02* ntal control | Asthma known n with n with
practice smoking outcomes: 1200 | outcomes: 1200
recommend status n with events: n with events:
ations 285 (24) 370 (32)
Eccles,20 | Prescription | Arm A- n (%) of %:0-100 Yes NR N: NR N: NR NR No.
02% s for Angina patients n with n with
controller prescribed outcomes: 1385 | outcomes: 1385
medicine long acting n with events: n with events:
beta 2 164 (12) 183 (13)
agonists
Eccles,20 | Prescription | Arm B- n (%) of %:0-100 Yes NR N: NR N: NR NR No.
02% s for Asthma patients n with n with
controller prescribed outcomes: 1391 | outcomes: 1391
medicine long acting n with events: n with events:
beta 2 181 (13) 198 (14)
agonists
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Eccles,20 | Prescription | Arm A- number (%) %:0-100 Yes NR N: NR N: NR NR No.
02* s for Angina of patients n with n with
controller prescribed outcomes: 1385 | outcomes: 1385
medicine inhaled n with events: n with events:
corticosteroid 1004 (73) 975 (70)
S
Eccles,20 | Prescription | Arm B- number (%) %:0-100 Yes NR N: NR N: NR NR No.
02* s for Asthma of patients n with n with
controller prescribed outcomes: 1391 | outcomes: 1391
medicine inhaled n with events: n with events:
corticosteroid 1065 (77) 1001 (72)
S
Eccles,20 | Self- Arm A- n(%) who %:0-100 Yes NR N: NR N: NR NR No.
02* manageme | Angina received n with n with
nt asthma outcomes: 1163 | outcomes: 1163
education education, n with events: n with events:
action plan, or 108 (9) 78 (7)
both
Eccles,20 | Self- Arm B- n(%) who %:0-100 Yes NR N: NR N: NR NR No.
02% manageme | Asthma received n with n with
nt asthma outcomes: 1200 | outcomes: 1200
education education, n with events: n with events:
action plan, or 79 (7) 60 (5)
both
Fairall,201 | Environme | Arm A- patients 0-100% No No N: 193 NR n with No.
0% ntal control | Control receiving outcomes: 127
practice (standard counseling on (65.8)
recommend | practice) smoking
ations cessation,
among those
self-identified
as current
smokers
Fairall,201 | Environme | Arm B- patients 0-100% No No N: 164 NR n with No.
0% ntal control | Decision | receiving outcomes: 112
practice support counseling on (65.8)
recommend | outreach smoking
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
ations group cessation,
among those
self-identified
as current
smokers
Fairall,201 | Prescription | Arm A- Mean use of NR No No NR NR N: 926 No.
0% s for Control health care Mean:0.08
controller (standard resources
medicine practice) (inhaled
corticosteroid
s [No. units])
Fairall,201 | Prescription | Arm B- Mean use of NR No No N: 1000 NR N: 930 No.
0% s for Decision | health care
controller support resources
medicine outreach (Beta-
group agonists [No.
units])
Fairall,201 | Prescription | Arm A- prescriptions 0-100% No NR N: NR NR N: 926 No.
0% s for control for inhaled n with
controller (standard corticosteroid outcomes: 77
medicine practice) s filled among (7.7)
patients in
each study
arm during
the study
period
Fairall,201 | Prescription | Arm B- prescriptions 0-100% No NR N: 1000 NR N: 930 No.
0% s for Decision | for inhaled n with events:
controller support corticosteroid 137 (13.7)
medicine outreach s filled among
group patients in
each study
arm during
the study
period
Feder,199 | Follow-up Arm A- Consultation NR Yes NR Mean:1.2 Mean:1.4 NR No.
5% visits Diabetes | rates for
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
education | asthma: per
patient per
year
Feder,199 | Follow-up Arm B- Consultation NR Yes NR Mean:1 Mean:1.5 NR No.
5% visits Education, | rates for
reminders, | asthma: per
and audit patient per
year
Finkelstein | Follow-up Arm A- Mean NR Yes NR N: 1531 NR NR No.
,2005%%" visits Control Mean:2 0.44
(standard
practice)
Finkelstein | Follow-up Arm B- Mean NR Yes NR N: 2003 NR NR No.
,2005% visits PLE Mean:1.75
Interventio SD:0.45
n
Finkelstein | Follow-up Arm C- Mean NR Yes NR N: 1635 NR NR No.
,2005% visits Planned Mean:1.79
Care SD:0.21
Interventio
n
Finkelstein | Prescription | Arm A- Mean NR Yes NR N: 1531 NR NR No.
,2005° s for Control Mean:0.76
controller (standard SD:0.14
medicine practice)
Finkelstein | Prescription | Arm A- Mean NR Yes NR N: 1531 NR NR No.
,2005% s for Control Mean:0.43
controller (standard SD:0.15
medicine practice)
Finkelstein | Prescription | Arm A- Mean NR Yes NR N: 1531 NR NR No.
,2005° s for Control Mean:0.31
controller (standard SD:0.04
medicine practice)
Finkelstein | Prescription | Arm B- Mean NR Yes NR N: 2003 NR NR No.
,2005% s for PLE Mean:0.68
controller Interventio SD:0.15
medicine n
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Finkelstein | Prescription | Arm B- Mean NR Yes NR N: 2003 NR NR No.
,2005% s for PLE Mean:0.39
controller Interventio SD:0.12
medicine n
Finkelstein | Prescription | Arm B- Mean NR Yes NR N: 2003 NR NR No.
,2005% s for PLE Mean:0.33
controller Interventio SD:0.1
medicine n
Finkelstein | Prescription | Arm C- Mean NR Yes NR N: 1635 NR NR No.
,2005% s for Planned Mean:0.77
controller Care SD:0.13
medicine Interventio
n
Finkelstein | Prescription | Arm C- Mean NR Yes NR N: 1635 NR NR No.
,2005° s for Planned Mean:0.44
controller Care SD:0.13
medicine Interventio
n
Finkelstein | Prescription | Arm C- Mean NR Yes NR N: 1635 NR NR No.
,2005%% s for Planned Mean:0.26
controller Care SD:0.07
medicine Interventio
n
Fox, Asthma Quality Documentatio | 0-100 Yes NR N: 280, (15.0) N: 280, (43.2) NR No.
2007 action improvem | n at the last
plans ent visit that a
written action
plan was
created or
existing plan
updated or
reviewed.
Fox,2007° | Documenta | Quality Documentatio | 0-100 Yes No N: 280 N: 280 NR No.
! tion of level | Improvem | n at the last (37.1) (69.3)
of asthma ent visit of
control/sev severity
erity classification.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Frankows | Asthma Arm B- NR NR NR NR N: 150 N: 150 NR No.
ki,20064 action Multicomp n with n with
plans onent: outcomes: 34 outcomes: 100
Education (22.7) (66.7)
and
feedback
Glascow,2 | Asthma Arm A- Have a NR Yes No N: 73 NR N: 71 No.
003° action Control written n with n with
plans asthma action outcomes: 20 outcomes: 24
plan (28) (34)
Glascow,2 | Asthma Arm B- Have a NR Yes No N: 101 NR N: 95 No.
003° action Decision written n with n with
plans support asthma action outcomes: 23 outcomes: 42
plan (23) (44)
Glascow,2 | Prescription | Arm A- Uses NR NR NR N: 73 NR N: 71, n with No.
003° s for Control nebuliser n with outcomes:
controller outcomes: 29 24,(34)
medicine (40)
Glascow,2 | Prescription | Arm B- Uses NR NR NR N: 101 NR N: 95, n with No.
003° s for Decision nebuliser n with outcomes:
controller support outcomes: 36 20,(21)
medicine (36)
Gorton,19 | Prescription | Arm A- NR NR NR NR NR NR Mean: 0.05 No.
995%' of peak Control SD:1.08
flow meter compariso
n site
Gorton,19 | Prescription | Arm B- NR NR NR NR NR NR Mean:0.73 No.
995%' of peak Site A SD:1.22
flow meter
Gorton,19 | Prescription | Arm C- NR NR NR NR NR NR Mean:0.88 No.
995%' of peak SD:1.02
flow meter
Hagmolen | Prescription | Arm A- Prescribed 0-100 Yes NR N: 114 NR N: 98, n with Yes.
,2008% s for guideline regular ICS n with events: events: NR,(9) Baseline
controller treament with NR (11) adjusted
medicine mean > 1 puff

per day

E-140




Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Hagmolen | Prescription | Arm B- Prescribed 0-100 Yes NR N: 143 NR N: 133 Yes.
,2008% s for guideline regular ICS n with events: n with events: Baseline
controller extract treament with NR (11) NR (13) adjusted
medicine plus mean > 1 puff
education | per day
Hagmolen | Prescription | Arm C- Prescribed 0-100 Yes NR N: 147 NR N: 131 Yes.
,200845 s for regular ICS n with events: n with events: Baseline
controller treament with NR (16) NR (25) adjusted
medicine mean > 1 puff
per day
Halterman | Prescription | Arm A- NR NR No No N: 77 NR N: 77 No.
,2005% s for Control n with
controller (standard outcomes: 20
medicine practice) n with events:
NR (26)
Halterman | Prescription | Arm B- NR NR No No N: 73 NR N: 73 No.
,2005% s for Decision n with
controller support outcomes: 16
medicine n with events:
NR (21.9)
Halterman | Asthma Arm A- NR NR Unable to NR N: 124 NR N: 114 No.
,20066 action Control determine n with
plans (standard outcomes: 27
practice) n with events:
(23.7)
Halterman | Asthma Arm B- NR NR Unable to NR N: 122 NR N: 112 No.
,2006° action Decision determine n with
plans support outcomes: 56
n with events:
(50)
Halterman | Prescription | Arm A- NR NR NR NR N: 124 NR N: 114 No.
,2006° s for Control n with
controller (standard outcomes: 38
medicine practice) n with events:
NR (33.3)
Halterman | Prescription | Arm B- NR NR NR NR N: 122 NR N: 112 No.
,2006° s for Decision n with
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
controller support outcomes: 46
medicine n with events:
NR (41.1)
Herborg,2 | Prescription | Arm A- proportion of 0-100 Yes NR N: NR N: NR NR No.
00247" s for control patients using n with n with
controller (standard | short acting outcomes: NR outcomes: NR
medicine practice) beta agonists (68) (70.4)
who were
prescribed
ICS
Herborg,2 | Prescription | Arm B- proportion of 0-100 Yes NR N: NR N: NR NR No.
0014™ s for TOM patients using n with n with
controller short acting outcomes: NR outcomes: NR
medicine beta agonists n with events: n with events:
who were NR (68) NR (84.3)
prescribed
ICS
Homer,20 | Asthma Arm A- NR NR NR NR N: 337 N: 254 NR No.
05’ action Control (37) (41)
plans (standard
practice)
Homer,20 | Asthma Arm B- NR NR NR NR N: 294 N: 236 NR No.
05’ action Learning (53) (54)
plans collaborati
ve
Horswell,2 | Asthma HCSD's Proportion of | 0-100% NR NR (60) NR N: 2199 No.
008® action DM clinic visitors (84)
plans program in past 3
months with
current action
plan
Horswell,2 | Documenta | HCSD's % of clinic 0-100% NR NR N: NR NR N: 2199 No.
008® tion of level | DM visitors in (71) (89)
of asthma program past 3 months
control/sev with current
erity severity
assessment

E-142




Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Horswell,2 | Prescription | Arm B- Proportion of | 0-100% NR NR (73) NR N: 2199 No.
008® s for HCSD's patients on a (81)
controller DM corticosteroid.
medicine program
interventio
n
Horswell,2 | Prescription | Arm B- % of patients | 0-100% NR NR (79) NR N: 2199 No.
008® s for HCSD's on a beta (92)
controller DM agonist
medicine program
interventio
n
Hoskins,1 | Prescription | Arm A- Step up in NR NR NR N: 782 N: 669 NR No.
9974 s for Step upin | preventive n with n with
controller preventive | care outcomes: 782, | outcomes: 669
medicine care n with events: n with events:
402 (51) 382 (57)
Hoskins,1 | Prescription | Arm A- Use of Yes or No NR NR N: 782 N: 669 NR No.
997 s for Systemic | systemic n with n with
controller steroids steroids for outcomes: 782 outcomes: 669
medicine acute attack n with events: n with events:
563 (72) 506 (76)
Hoskins,1 Prescription | Arm B- Use of Yes or No NR NR NR NR NR No.
9974 s for Education | systemic
controller and steroids for
medicine feedback acute attack
Kattan,20 | Follow-up Arm A- # of visits per NR NR NR N: 466 NR N: 463 No.
06* visits Control year Mean:5.5 Mean:1.31
(standard SE: 0.08
practice)
Kattan,20 | Follow-up Arm B- # of visits per NR NR NR N: 471 NR N: 466 No.
06** visits Decision | year Mean:5.6 Mean:1.14
support, SE: 0.08
education,
other
guidelines
Lesho,200 | Prescription | Decision NR NR NR NR N: 330 N: 334 NR No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
5% s for Support (66) (67)
controller
medicine
Lesho,200 | Self- Decision NR NR Unable to No N: 330 N: 334 NR No.
5% manageme | Support determine (51) (65)
nt
education
Liaw,2008 | Asthma Arm A- % who report | 0-100% NR NR N: 17 NR N: 15 No.
9 action Control that they n with n with
plans (Group 2) | "usually write outcomes: 10 outcomes: 13
an Asthma (58.8) (86.7)
Action plan."
(yes/no)
Liaw,2008 | Asthma Arm B- % who report | 0-100% NR NR N: 15 NR N: 9 No.
9 action Control that they n with n with
plans (unrelated | "usually write outcomes: 12 outcomes: 6
education: | an Asthma (80) (66.7)
Group 3) Action plan."
(yes/no)
Liaw,2008 | Asthma Arm C- % who report | 0-100% NR NR N: 18 NR N: 17 No.
9 action Education | that they n with n with
plans and "usually write outcomes: 11 outcomes: 15
guidelines | an Asthma (6.1) (88.2)
Action plan."
(yes/no)
Lob S. H., | Asthma Longitudin | Any NR Yes No N: 761 N: 761 N: 761 Yes.
2011% action plan | al healthcare n with events: n with events: n with events: Variables
Evaluation | provider 307(40.3) 512(67.3) 571(75.0) included in
Group - reviewed initial
Patient- written models:
level asthma action size of the
Interview plan with the clinics’
Sample patient at the pediatric
last visit asthma
population
; percent
of black
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Author,
Year

Health
Care
Process
Outcomes

Arm

Definition of
Scale

Range of
Scale

Were
outcomes
measured
over a
period of
at least 12
months?

Is there
enough
information to
determine
seasonality?

Measurement
at Baseline

n (%)

mean

SD

Measurement
at end of
treatment

n (%)

mean

SD

Measurement
at last follow-
up

n (%)

mean

SD

Were
outcomes
adjusted?

patients,
uninsured
patients,
children
<5 years
old,
patients
with
moderate/
severe
asthma.

Lob S. H.,
2011%°

Self-
manageme
nt
Education

Longitudin
al
Evaluation
Group -
Patient-
level
Interview
Sample

Provider
every
provided
trigger
educaiton

NR

Yes

No

N: 713
n with events:
376(52.7)

N: 713
n with events:
689(96.6)

N: 713
n with events:
699(98.0)

Yes.
Variables
included in
initial
models:
size of the
clinics’
pediatric
asthma
population
; percent
of black
patients,
uninsured
patients,
children
<5 years
old,
patients
with
moderate/
severe
asthma.

Lundborg,
1999%

Prescription
s for
controller

Arm A-
Control
(standard

Ipratropium
(RO3BB)
prescription

NR

NR

NR

n with
outcomes: 67

n with events: 2

n with
outcomes: 72

n with events: 2

NR

No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
medicine practice)
Lundborg, | Prescription | Arm B- Ipratropium NR NR NR N: NR N: NR NR No.
1999% s for Education | (RO3BB) n with n with
controller and prescription outcomes: 67 outcomes: 81
medicine feedback n with events: 2 | n with events:
(NR) 2.5 (NR)
Lundborg, | Prescription | Arm A- Sodiumcromo | NR NR NR n with n with NR No.
1999%° s for Control glycate outcomes: 47 outcomes: 58
controller (standard (RO3BC) n with events: n with events: 1
medicine practice) presciptions 15
Lundborg, | Prescription | Arm B- Sodiumcromo | NR NR NR n with n with NR No.
1999% s for Education | glycate outcomes: 45 outcomes: 29
controller and (RO3BC) n with events: 1 | n with events: 1
medicine feedback presciptions
Lundborg, | Prescription | Arm A- Selective -2 NR NR NR n with n with NR No.
1999*° s for Control agonists, oral outcomes: 101 outcomes: 66
controller (standard (RO3CC) n with events: n with events: 3
medicine practice) prescri-ptions 5.5
Lundborg, | Prescription | Arm B- Selective -2 NR NR NR n with n with NR No.
1999% s for Education | agonists, oral outcomes: 84 outcomes: 68
controller and (RO3CC) n with events: 4 | n with events:
medicine feedback prescri-ptions 2.5
Lundborg, | Prescription | Arm A- Xantines NR NR NR n with n with NR No.
1999% s for Control (RO3DA) outcomes: 45 outcomes: 38
controller (standard prescriptions n with events: 1 | n with events: 2
medicine practice)
Lundborg, | Prescription | Arm B- Xantines NR NR NR n with n with NR No.
1999%° s for Education | (RO3DA) outcomes: 41 outcomes: 22
controller and prescriptions n with events: 2 | n with events: 0
medicine feedback
Lundborg, | Prescription | Arm A- Glucocorticoi NR NR NR n with n with NR On with
1999 s for Control ds, oral outcomes: 105 outcomes: 89 events =
controller (standard (HO2AB) n with events: 5 | n with events: GP group
medicine practice) prescriptions 4.5 median
Lundborg, | Prescription | Arm B- Glucocorticoi NR NR NR n with n with NR On with
1999*° s for Education | ds, oral outcomes: 86 outcomes: 95 events =
controller and (HO2AB) n with events: 1 | n with events: GP group

E-146




Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
medicine feedback prescriptions 3.5 median
Lundborg, | Prescription | Arm A- Glucocorticoi NR NR NR n with n with NR No.
1999 s for Control ds, outcomes: 1152 | outcomes: 1247
controller (standard inhaled(RO3B n with events: n with events:
medicine practice) A) 51 61
prescriptions
Lundborg, | Prescription | Arm B- Glucocorticoi NR NR NR n with n with NR No.
1999*° s for Education | ds, outcomes: 862 | outcomes: 1002
controller and inhaled(RO3B n with events: n with events:
medicine feedback A) 42 52
prescriptions
Lundborg, | Prescription | Arm A- Antibiotics for | NR NR NR n with n with NR On with
1999% s for Control systemic use outcomes: 597, | outcomes: 390, events =
controller (standard (Jo1) n with events: n with events: GP group
medicine practice) prescriptions 26.5 17 median
Lundborg, | Prescription | Arm B- Antibiotics for | NR NR NR n with n with NR On with
1999% s for Education | systemic use outcomes: 433 outcomes: 384 events =
controller and (Jo1) n with events: n with events: GP group
medicine feedback prescriptions 27 15.5 median
Lundborg, | Prescription | Arm A- Selective NR NR NR n with n with NR No.
1999%° s for Control beta-2 outcomes: 3174 | outcomes: 2343
controller (standard agonists, n with events: n with events:
medicine practice) inhaled 168.5 123
(RO3AC)
prescriptions
for asthma
patients
Lundborg, | Prescription | Arm B- Selective NR NR NR n with n with NR No.
1999%° s for Education | beta-2 outcomes: 1809 | outcomes: 1830
controller and agonists, n with events: n with events:
medicine feedback inhaled 105.5 88.5
(RO3AC)
prescriptions
for asthma
patients
Mabhi- Prescription | Education | Inhaled NR Unable to No N: 49 N: 151 NR No.
Taright s for corticosteroid determine n with n with
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
,2003>" controller s outcomes: 0 (0) | outcomes: 18
medicine (11.9)
Mangione- | Asthma Arm A- All patients NR NR NR N: 126 NR N: 126,(22) No.
Smith,200 | action control should have a
510 plans written action
plan in the
medical record
that is based
on changes
in symptoms or
peak flow
measurements
Mangione- | Asthma Arm B- All patients NR NR NR N: 385 NR N: 385,(41) No.
Smith,200 | action interventi | should have a
51 plans on written action
plan in the
medical record
that is based
on changes
in symptoms or
peak flow
measurements
Martens,2 | Prescription | Arm A- Inhaled NR NR NR N: 54 N: 54 N: 54 No.
0062 s for control corticosteroid Mean:19 Mean:21 Mean:18
controller (standard S Cl:13,28 Cl:13,33 Cl:11,26
medicine practice)
Martens,2 | Prescription | Arm B- Inhaled NR NR NR N: 53 N: 53 N: 53 No.
006 s for Guidelines | corticosteroid Mean:21 Mean:19 Mean:14
controller and S Cl: 14,33 CI:10,28 Cl:9,23
medicine involved in
developm
ent
Martens,2 | Prescription | Arm C- Inhaled NR NR NR N: 26 N: 26 N: 26 No.
006 s for Guidelines | corticosteroid Mean:24 Mean:21 Mean:19
controller only S Cl:13,28 Cl:12,33 Cl:13,28
medicine
Martens,2 | Prescription | Arm D- Inhaled NR NR NR N: 27 N: 27 N: 27 No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
006> s for Interevntio | corticosteroid Mean:24 Mean:22 Mean:15
controller n of S Cl:16,35 Cl:12,32 Cl:10,29
medicine interventio
n group
Martens,2 | Prescription | Arm A- short term NR Yes NR N: 54 N: 54 Mean:27 No.
006°? s for control beta 2 Mean:29 Mean:28 Cl: 20,38
controller group sympatomime Cl: 19, 35 Cl:19,14
medicine (standard | tics
practice)
Martens,2 | Prescription | Arm B- short term NR Yes NR N: 53 N: 53 N: 53 No.
006°? s for interventio | beta 2 Mean:28 Mean:29 Mean:28
controller n (overall) | sympatomime Cl: 21,44 Cl:18,39 Cl1:9,36
medicine tics
Martens,2 | Prescription | Arm C- short term NR Yes NR N: 26 N: 23 N: 26 No.
0062 s for Guidelines | beta 2 Mean:35 Mean:37 Mean:36
controller only sympatomime Cl:23,47 Cl:25,49 Cl:24,48
medicine tics
Martens,2 | Prescription | Arm D- short term NR Yes NR N: 27 N: 27 N: 27 No.
006°? s for interevntio | beta 2 Mean:37 Mean:37 Mean:34
controller n of sympatomime Cl:26,48 Cl:26,48 Cl:24,44
medicine interventio | tics
n
Martens,2 | Prescription | Arm A- the ratio of # 0-100 No Yes. Data NR NR N: NR , n with No.
007°® s for Cholester of collected over outcomes: NR ,
controller ol prescriptions an entire year n with events:
medicine for inhaled in both groups NR,(27)
steroids to # post start of Confidence
of all asthma intervention interval 14-47
prescriptions
for mild
persistent
asthma
among
patients > 7
years old
Martens,2 | Prescription | Arm B- the ratio of # 0-100 No Yes. Data NR NR N: NR , n with No.
007°® s for antibiotics, | of collected over outcomes: NR ,
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
controller asthma/ prescriptions an entire year n with events:
medicine COPD for inhaled in both groups NR,(44)
steroids to # post start of confidence
of all asthma intervention interval 30-56
prescriptions
for mild
persistent
asthma
among
patients > 7
years old
Martens,2 | Prescription | Arm A- number of 0-1000 NR NR NR NR N: NR, see No.
007 s for Cholester | inhaled scale above 1.4,
controller ol corticosteroid confidence
medicine prescriptions interval 0.7-4.0
for mildly
persistent
asthma with
maintenance
treatment
among
patients >7
per GP per
1000 patients
Martens,2 | Prescription | Arm B- number of 0-1000 NR NR NR NR N: NR, No.
007°® s for Antibiotics | inhaled
controller , asthma corticosteroid see scale: 1.7,
medicine /COPD prescriptions Cl1.0-2.6

for mildly
persistent
asthma with
maintenance
treatment
among
patients >7
per GP per
1000 patients
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
McCowan, | Asthma Arm A- Use a self Yesor No | No 6 month follow- | NR NR N: 330 No.
2001 action Control management up n with events:
plans (standard plan 173 (52)
practice)
McCowan, | Asthma Arm B- Use a self YesorNo | No 6 month follow- | NR NR N: 147 No.
2001™ action Decision | management up n with events:
plans support plan 74 (50)
McCowan, | Prescription | Arm A- Primary care NR No 6 month follow- | NR NR N: 330 No.
2001™ of peak Control consultations up n with
flow meter (standard (No. of outcomes: 158
practice) patients):lssu n with events:
ed peak flow 158 (48)
meter
Mitchell,20 | Prescription | Arm A- # inhalers or NR NR NR N: NR NR N: NR No.
05> s for Control Rx's per 1000 14.2 (13.8-14.6) 13.7 (13.3-14.1)
controller (standard patient
medicine practice) months (95%
Cl's)
Mitchell,20 | Prescription | Arm A- # inhalers or NR NR NR N: NR NR N: No.
05> s for Control RX's per 1000 15.0 (14.6-15.4) 13.2 (12.8-14.1)
controller (standard patient
medicine practice) months (95%
Cl's)
Mitchell,20 | Prescription | Arm A- # inhalers or NR NR NR N: NR NR N: NR No.
05> s for Control RX's per 1000 2.8 (2.6-3.0) 2.0 (1.8-2.2)
controller (standard patient
medicine practice) months (95%
Cl's)
Mitchell,20 | Prescription | Arm A- # inhalers or NR NR NR N: NR NR N: NR No.
05> s for Control Rx's per 1000 0.49 (0.42-0.56) 0.45 (0.38-0.52)
controller (standard patient
medicine practice) months (95%
Cl's)
Mitchell,20 | Prescription | Arm A- # inhalers or NR NR NR N: NR NR N: NR No.
05> s for Control RX's per 1000 0.98 (0.88-1.08) 0.54 (0.46-0.62)
controller (standard patient
medicine practice) months (95%
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Cl's)
Mitchell,20 | Prescription | Arm A- # inhalers or NR NR NR N: NR NR N: NR, No.
05> s for Control RX's per 1000 0.018 (0.004- 0.003 (0-0.009)
controller (standard patient 0.032)
medicine practice) months (95%
Cl's)
Mitchell,20 | Prescription | Arm B- # inhalers or NR NR NR N: NR, NR N: NR No.
05> s for Decision Rx's per 1000 13.5(13.1-13.9) 13.2 (12.8-13.6)
controller support patient
medicine months (95%
Cl's)
Mitchell,20 | Prescription | Arm B- # inhalers or NR NR NR N: NR, NR N: NR No.
05> s for Decision | Rx's per 1000 15.3 (14.9-15.7) 14.0 (13.6-14.4)
controller support patient
medicine months (95%
Cl's)
Mitchell,20 | Prescription | Arm B- # inhalers or NR NR NR N: NR NR N: NR No.
05> s for Decision | Rx's per 1000 6.2 (5.9-6.5) 3.2 (3.0-3.4)
controller support patient
medicine months (95%
Cl's)
Mitchell,20 | Prescription | Arm B- # inhalers or NR NR NR N: NR NR N: NR No.
05> s for Decision Rx's per 1000 0.46 (0.39-0.53) 0.35(0.29-0.41)
controller support patient
medicine months (95%
Cl's)
Mitchell,20 | Prescription | Arm B- # inhalers or NR NR NR N: NR NR N: NR No.
05> s for Decision Rx's per 1000 1.30 (1.08-1.42) 0.80 (0.71-0.89)
controller support patient
medicine months (95%
Cl's)
Mitchell,20 | Prescription | Arm B- # inhalers or NR NR NR N: NR 0.029 NR N: NR No.
05> s for Decision | Rx's per 1000 (0.011-0.047) 0.020 (0.005-
controller support patient 0.035)
medicine months (95%
Cl's)
Newton,20 | Asthma Decision NR NR Yes No N: NR N: NR NR No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
107 action Support (48) (67)
plans
Patel,2004 | Asthma Organizati | NR NR Yes No N: 451 N: 427 NR No.
13 action onal (11.1) (25.4)
plans Change
Patel,2004 | Self- Organizati NR NR NR NR N: 451 N: 427 NR No.
13 manageme | onal (15.7) (26.1)
nt Change
education
Ragazzi,2 | Asthma Practice 1 | NR NR NR NR N: 17 N: 24 NR No.
010" action (18) (38)
plans
Ragazzi,2 | Asthma Practice2 | NR NR NR NR N: 26 N: 19 NR No.
010" action (0) (32)
plans
Ragazzi,2 | Asthma Practice 3 | NR NR NR NR N: 10 N: 21 NR No.
010" action (0) (48)
plans
Ragazzi,2 | Follow-up Practice 1 | NR NR NR NR N: 17 (76) N: 24 (83) NR No.
010" visits
Ragazzi,2 | Follow-up Practice 2 | NR NR NR NR N: 26 (15) N: 19 (53) NR No.
010" visits
Ragazzi,2 | Follow-up Practice 3 | NR NR NR NR N: 10 (20) N: 21 (71) NR No.
010" visits -
Ragazzi,2 | Self- Practice 1 | NR NR Yes No N: 17 N: 24 NR No.
010" manageme (47) (79)
nt
education
Ragazzi,2 | Self- Practice2 | NR NR Yes No N: 26 N: 19 NR No.
010" manageme (23) (47)
nt
education
Ragazzi,2 | Self- Practice 3 | NR NR Yes No N: 10 N: 21 NR No.
010" manageme (10) (86)
nt
education
Rance,20 | Prescription | Arm B- NR NR NR NR N: 41 N: 41 NR No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
11> s for Decision n with n with
controller support outcomes: 28 outcomes: 38
medicine
Richman,2 | Environme | Feedback | "environment | 0-100 No No N: NR N: NR NR No.
000% ntal control al screening" n with n with
practice outcomes: NR outcomes: NR
recommend n with events: n with events:
ations NR (21) NR (70)
Richman,2 | Prescription | Feedback | "peak flow 0-100 No No N: NR N: NR NR No.
000% of peak meter" n with events: n with events:
flow meter NR (18) NR (40)
Richman,2 | Prescription | Feedback | "inhaled anti- | 0-100 No No N: NR N: NR NR No.
000%° s for inflammatory" n with events: n with
controller NR (45) outcomes: NR
medicine n with events:
NR (63)
Richman,2 | Self- Feedback | "basic 0-100 No No N: NR N: NR NR No.
000% manageme education" n with events: n with events:
nt NR (30) NR (70)
education
Richman,2 | Self- Feedback | "referral for 0-100 No No N: NR N: NR NR No.
000%° manageme comprehensiv n with events: n with events:
nt e education” NR (13) NR (34)
education
Ruoff,200 | Environme | Arm A- NR NR NR NR NR NR (27.37) No.
2% ntal control | Before
practice flow sheet
recommend
ations
Ruoff,200 Environme Arm B- NR NR NR NR NR NR ,(78.95) No.
2% ntal control | After
practice implement
recommend | ation of
ations the flow
sheet
Ruoff,200 | Prescription | Arm A- Yearly PFT NR NR NR NR NR N: 122 (8.08) No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
2% of peak Before the
flow meter flow sheet
Ruoff,200 | Prescription | Arm B- Yearly PFT NR NR NR NR NR N: 122 (84.21) No.
2% of peak After
flow meter implement
ation of
the flow
sheet
Ruoff,200 Self- Arm A- Inhaler NR NR NR NR NR N: 122 No.
2% manageme | Before the | technique (7.07)
nt flow sheet | education
education
Ruoff,200 | Self- Arm B- Inhaler NR NR NR NR NR N: 122 No.
2% manageme | After technique (78.95)
nt implement | education
education ation of
the flow
sheet
Ruoff,200 | Self- Arm A- Flow meter NR No No NR NR N: 122 No.
2% manageme | Before the | education (7.07)
nt flow sheet
education
Ruoff,200 Self- Arm B- Flow meter NR No No NR NR N: 122 No.
2% manageme | After education (63.13)
nt implement
education ation of
the flow
sheet
Saini,2004 | Documenta | Arm A- Perceived 11-55 No No N: 22 NR N: 22 No.
= tion of level | Control 1 control over Mean:36.7 Mean:36.7
of asthma asthma SD:9.5 SD:9.5
control/sev
erity
Saini, 2004 | Documenta | Arm B- Perceived 11-55 No No N: 28, NR N: 28 No.
%2 tion of level | Control 1 | control over Mean:39.2 Mean:39.2
of asthma asthma SD:5.8 SD:5.8
control/sev
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
erity
Saini,2004 | Documenta | Arm C- Perceived 11-55 No No N: 52 NR N: 39 No.
2 tion of level | Education | control over Mean:39.4 Mean:42.5
of asthma asthma SD:5.1 SD:5.2
control/sev
erity
Schneider, | Asthma Arm A- Emergency Binary Yes NR N: NR NR N: 62 No.
2008" action Traditional | plan in place yes/no n with n with
plans quality outcomes: 62 outcomes: 62
(emergency | circle n with events: 4 n with events: 7
plans) (6.1) (10.6)
Schneider, | Asthma Arm B- Emergency Binary Yes NR N: NR NR N: 113 No.
2008" action Benchmar | planin place | yes/no n with n with
plans k quality outcomes: 113 outcomes: 113
(emergency | circle n with events: 8 n with events:
plans) (6.7) 17 (14.3)
Schneider, | Prescription | Arm A- peak flow use | Yes/No Yes Follow up N: NR NR N: 62 No.
2008" of peak Traditional | at home questionnaire | n with n with
flow meter quality was sent one outcomes: 62 outcomes: 62
circle year later n with events: n with events:
16 (24.2) 20 (30.3)
Schneider, | Prescription | Arm B- peak flow use | Yes/No Yes Follow up N: NR NR N: 113 No.
2008" of peak Benchmar | at home guestionnaire n with n with
flow meter k quality was sent one outcomes: 113 outcomes: 113
circle year later n with events: n with events:
27 (22.7) 27 (22.7)
Schneider, | Self- Arm A- receipt/non- binary Yes NR N: NR NR N: 62 No.
2008" manageme | Traditional | receipt n with n with
nt quality outcomes: 62 outcomes: 62
education circle n with events: n with events:
20 (30.3) 20 (30.3)
Schneider, | Self- Arm B- receipt/non- binary Yes NR N: NR NR N: 113 No.
2008" manageme | Benchmar | receipt n with n with
nt k quality outcomes: 113 outcomes: 113
education circle n with events: n with events:
37 (31.1) 39 (32.8)
Shah,201 Asthma Arm A- NR NR No No N: 56 N: 47 NR No.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
1" action Control n with n with
plans outcomes: 25 outcomes: 25
(45) (53)
Shah,201 | Asthma Arm B- NR NR No No N: 66 N: 55 NR No.
1% action Interventio n with n with
plans n outcomes: 30 outcomes: 42
(45) (76)
Shafiro,Z Documenta | SBHC Documentatio | NR No No N: 200 N: 200 NR No.
011% tion of level n during any (25.5) (77.5)
of asthma visit
control/sev
erity
Shaépiro,Z Documenta | NYCHP Documentatio | NR No No N: 197 N: 249 NR No.
011% tion of level n during any (11.7) (85.1)
of asthma visit
control/sev
erity
Shiffman,2 | Documenta | Arm A-Pre | assessment 0-1.0 No Each interval N: 91 NR NR No.
000%* tion of level of PEFR (pre and post) | n with
of asthma was under one | outcomes: 81
control/sev year Mean:0.86
erity
Shiffman,2 | Documenta | Arm B- assessment 0-1.0 No Each interval N: 74 NR NR No.
000* tion of level | Post of PEFR (pre and post) | n with
of asthma was under one | outcomes: 73
control/sev year Mean:0.94
erity
Shiffman,2 | Documenta | Arm A-Pre | Oxygen 0-1 No No. Each N: 91 NR NR No.
000%* tion of level saturation interval, pre n with
of asthma measured and post, was outcomes: 81
control/sev under one Mean:0.29
erity yeatr.
Shiffman,2 | Documenta | Arm B- Oxygen 0-1 No No. Each N: 74 NR NR No.
000%* tion of level | Post saturation interval, pre n with
of asthma measured and post, was outcomes: 73
control/sev under one Mean:0.56
erity year.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Shiffman,2 | Prescription | Arm A-Pre | Prescription 0-1 No No. Each N: 91 NR NR No.
000* s for of systemic interval (pre n with
controller corticosteroid and post) was | outcomes: 81
medicine under a year Mean:0.43
Shiffman,2 | Prescription | Arm B- Prescription 0-1 No No. Each N: 74 NR NR No.
000%* s for Post of systemic interval (pre n with
controller corticosteroid and post) was | outcomes: 73
medicine under a year Mean:0.57
Smeele,19 | Environme Arm A- Advice on NR NR NR N: 17 N: 17 NR No.
993 ntal control | Control house dust n with events: n with events:
practice mite 17 (21) 17 (25)
recommend eradication
ations
Smeele,19 | Environme Arm B- Advice on NR NR NR N: 16 N: 16 NR No.
99* ntal control | Education | house dust n with n with
practice mite outcomes: 16 outcomes: 16
recommend eradication 17) (15)
ations
Smeele,19 | Prescription | Arm A- Exacerbation: | NR NR NR N: 17 N: 15 NR No.
99! s for Control prescription of n with n with
controller Oral steroids outcomes: 15 outcomes: 15
medicine n with events: n with events:
15 (29) 15 (33)
Smeele,19 | Prescription | Arm B- Exacerbation: NR NR NR N: 17 N: 15 NR No.
99! s for Education | prescription of n with n with
controller Oral steroids outcomes: 17 outcomes: 15
medicine (21) (34)
Smeele,19 | Prescription | Arm A- Exacerbation NR NR NR N: 17 N: 15 NR No.
99* s for Control s: n with n with
controller Prescription outcomes: 15 outcomes: 15
medicine of Inhaled n with events: n with events:
steroids 15 (51) 15 (50)
Smeele,19 | Prescription | Arm B- Exacerbation NR NR NR N: 17 N: 15 NR No.
993 s for Education | s: n with n with
controller Prescription outcomes: 17 outcomes: 15
medicine of Inhaled (52) (65)
steroids
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Smeele,19 | Self- Arm A- Written NR NR NR N: 17 N: 17 NR No.
99! manageme | Control patient n with n with
nt education outcomes: 17 outcomes: 17
education n with events: n with events:
17 (21) 17 (25)
Smeele,19 | Self- Arm B- Written NR NR NR N: 17 n with NR No.
99! manageme | Education | patient n with outcomes:
nt education outcomes: 16 16,(29)
education (26)
Smeele,19 | Self- Arm A- Patient NR Yes No N: 17 N: 17 N: 13 No.
99! manageme | Control education n with events: n with events:
nt inhalation 11 13
education instruction
materials
Smeele,19 | Self- Arm B- Patient NR Yes No N: 17 N: 16 N: 17 No.
99! manageme | Education | education n with n with
nt inhalation outcomes: 16 outcomes: 16
education instruction (15) a7
materials
Smeele,19 | Self- Arm A- Peakflow NR NR NR N: 17 N: 17 NR No.
99! manageme | Control measurement n with n with
nt outcomes: 17 outcomes: 17
education n with events: 9 | n with events:
11
Smeele,19 | Self- Arm B- Peakflow NR NR NR N: 17 N: 17 NR No.
99! manageme | Education | measurement n with events: n with events:
nt 12, 17
education
Sonderga | Prescription | Arm A- incidence of NR Yes NR NR NR N: 751 Yes.
ard,2002%° | s for Control initiation of n with Using
controller (Feedback | inhaled outcomes: 751 survival
medicine ) steroids n with events: analysis.
among repeat 140 (NR) Also
users of variance
beta2 incidence rate taking into
agonists (IR): 0.018 account
Cl (0.015, clustering.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
0.021)
HR 1.00
Sonderga | Prescription | Arm A- incidence of NR Yes NR NR NR N: 1000 Yes.
ard,2002%° | s for Control initiation of n with Using
controller inhaled outcomes: 1000 | survival
medicine steroids n with events: analysis.
among first 519, (NR) Also
time users of IR 0.060 variance
inhaled beta 2 Cl: 0.052, 0.069 | taking into
agonists account
clustering.
Sonderga | Prescription | Arm A- Change in NR Yes NR NR N: NR NR No.
ard,2002%° | s for Control fraction of change in
controller asthmatic fraction: -0.02
medicine treated with 95% CI: -0.05,
ICS 0.00
Sonderga | Prescription | Arm A- incidence of NR Yes NR NR NR N: 751 Yes.
ard,2002%° | s for Control initiation of n with Using
controller inhaled outcomes: 751 survival
medicine steroids n with events: analysis.
among repeat 140 (NR) Also
users of incidence rate variance
beta2 (IR): 0.018 taking into
agonists Cl (0.015, account
0.021) clustering.
HR 1.00
Sonderga | Prescription | Arm A- incidence of NR Yes NR NR NR N: 1000 Yes.
ard,2002%° | s for Control initiation of n with Using
controller inhaled outcomes: 1836 | survival
medicine steroids n with events: analysis.
among first 519 (NR) Also
time users of IR 0.060 variance
inhaled beta 2 C10.052,0.069 | taking into
agonists account
clustering.
Sonderga | Prescription | Arm B- Change in NR Yes NR NR N: NR NR No.
ard,2002%° | s for Audit, fraction of change in
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
controller feedback. asthmatic fraction, -0.01,
medicine Individual treated with 95% CI -0.04,
patient ICS 0.02
count data
Sonderga | Prescription | Arm B- Change in NR Yes NR NR N: NR NR No.
ard,2002%° | s for Audit, fraction of change in
controller feedback. asthmatic fraction, -0.01,
medicine Individual treated with 95% CI -0.04,
patient ICS 0.02
count data
Sonderga | Prescription | Arm B- incidence of NR Yes NR NR NR N: 457 Yes.
ard,2002%° | s for Audit, initiation of n with Using
controller feedback. | inhaled outcomes: 457 survival
medicine Individual | steroids n with events: analysis.
patient among repeat 67 (NR) Also
count data | users of IR: 0.013 variance
beta2 Cl: 0.011,0.017 | taking into
agonists HR: 0.77 account
Cl: 0.59, 1.01 clustering.
Sonderga | Prescription | Arm B- incidence of NR Yes NR NR NR N: 1000 Yes.
ard,2002%° | s for Audit, initiation of n with Using
controller feedback. | inhaled outcomes: 1000 | survival
medicine Individual | steroids n with events: analysis.
patient among first 305 Also
count data | time users of (NR) variance
inhaled beta 2 IR: 0.064 taking into
agonists Cl: 0.054, 0.076 | account
HR: 1.08 clustering.
CI: 0.90, 1.30
Sonderga | Prescription | Arm C- incidence of NR Yes NR NR NR N: 442 Yes.
ard,2002%° | s for Audit, initiation of n with Using
controller feedback. | inhaled outcomes: 442 survival
medicine Aggregate | steroids n with events: analysis.
data among repeat 67 (NR) Also
feedback users of IR: 0.014 variance
beta2 Cl: 0.011, 0.018 | taking into
agonists HR: 0.79 account
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
Cl: 0.59, 1.07 clustering.
Sonderga | Prescription | Arm C- incidence of NR Yes NR NR NR N: 868 -1Using
ard,2002% | s for Audit, initiation of n with survival
controller feedback. | inhaled outcomes: 868 analysis.
medicine Aggregate | steroids n with events: Also
data among first 229 (NR) variance
feedback time users of IR: 0.054 taking into
inhaled beta 2 Cl1 0.045, 0.066; | account
agonists HR: 0.92 clustering.
Cl0.75,1.13
Sonderga | Prescription | Arm C- Change in NR Yes NR NR N: NR NR No.
ard,2002% | s for Audit, fraction of 0.01
controller feedback. | asthmatic 95% CI: -0.03,
medicine Aggregate | treated with 0.05
data ICS
feedback
Suh,2001° Prescription | Intermitten | "number of NR No Yes. Same N: 5665 N: 566 NR No.
! s for t uses of short period Mean:0.78 Mean:1.13
controller acting SD:0.89 SD:1.74
medicine controller"
Suh,2001° Prescription | Persistent | "number of NR No Yes. Same N: 1050 N: 1050 NR No.
! s for uses of short period Mean:5.1 Mean:4.4
controller acting SD:4.51 SD:4.86
medicine controller"”
Suh,2001° | Prescription | Intermitten | "long acting NR No Yes. Same N: 566 N: 566 , n with NR No.
! s for t controller time period n with outcomes: 566 ,
controller meds per outcomes: 566 Mean:0.77,SD:1
medicine patient" Mean:0.4 .67
SD:0.67
Suh,2001° | Prescription | Persistent | "long acting NR No Yes. Same N: 1050 N: 1050 NR No.
! s for controller time period n with n with
controller meds per outcomes: 1050 | outcomes: 1050
medicine patient" Mean:3.75
Mean:4.04 SD:5.12
SD:4.81
Suh,2001° Prescription | Intermitten | no of NR No Yes. Same N: 566 N: 566 NR No.
! s for t prescriptions time period n with n with
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
controller for inhaled outcomes: 566 outcomes: 566
medicine corticosteroid total number total scripts 276
S 135
Suh,2001° | Prescription | Persistent | no of NR No Yes. Same N: 1050 N: 1050 NR No.
! s for prescriptions time period n with n with
controller for inhaled outcomes: 1050 | outcomes: 1050
medicine corticosteroid n with events: n with events:
s 2255 (23.5), 2012 (23.4),
number of number of
scripts 2255 scripts 2012
Suh,2001° | Prescription | Intermitten | number of NR No Yes. Same N: 566 N: 566 NR No.
! s for t leukotriene time period n with n with
controller inhibitor outcomes: 566 outcomes: 566
medicine prescriptions n with events: n with events:
NR,(NR), total 7 | NR,(NR), total
37
Suh,2001° Prescription | Persistent | number of NR No Yes. Same N: 1050 N: 1050 NR No.
! s for leukotriene time period n with n with
controller inhibitor outcomes: 1050 | outcomes: 1050
medicine prescriptions n with events: n with events:
217 (2.3), total 527 (6.2), total
217 527
Sulaiman, | Asthma Arm A- NR NR No NR N: 99 N: 100 NR No.
2010'° action Control n with n with
plans (ENT outcomes: 31 outcomes: 35
education) (31.3) (35)
Sulaiman, | Asthma Arm B- NR NR No NR N: 120 N: 123 NR No.
2010 action Asthma n with n with
plans education outcomes: 37 outcomes: 44
and (30.8) (35.8)
guidelines
Sulaiman, | Asthma Arm C- NR NR No NR N: 103 N: 105 NR No.
2010 action Guidelines n with n with
plans only outcomes: 35 outcomes: 40
(34 (38.1)
Veninga,1 | Prescription | Netherlan | Proportion of | NR Yes "To control for | N: 12 NR (56) Yes.
999%° s for ds control | patients on seasonal (58) Weighted
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
controller arm inhaled influences on mean
medicine cortico- asthma proportion
steroids treatment, s per
(continued in outcome data group of
ID2) ofa doctors
comparable calculated
period were with
collected after multilevel
the model.
intervention
(between sept
1995 and aug
1997)."
Veninga,1 | Prescription | Netherlan | Proportion of | NR Yes "To control for | N: 12 NR (63) Yes.
999 s for ds patients on seasonal (58) Weighted
controller interventio | inhaled influences on mean
medicine narm cortico- asthma proportion
steroids treatment, S per
(continued in outcome data group of
ID2) ofa doctors
comparable calculated
period were with
collected after multilevel
the model.
intervention
(between sept
1995 and aug
1997)."
Veninga,1 | Prescription | Sweden Proportion of NR Yes "To control for | N: 18 NR (50) Yes.
999 s for control patients on seasonal (46) Weighted
controller arm inhaled influences on mean
medicine cortico- asthma proportion
steroids treatment, S per
(continued in outcome data group of
ID2) ofa doctors
comparable calculated
period were with
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
collected after multilevel
the model.
intervention
(between sept
1995 and aug
1997)."
Veninga,1 | Prescription | Sweden Proportion of NR Yes "To control for | N: 18 NR (53) Yes.
999 s for interventio | patients on seasonal (47) Weighted
controller narm inhaled influences on mean
medicine cortico- asthma proportion
steroids treatment, s per
(continued in outcome data group of
ID2) ofa doctors
comparable calculated
period were with
collected after multilevel
the model.
intervention
(between sept
1995 and aug
1997)."
Veninga,1 | Proportion Norway Proportion of | NR Yes "To control for | N: 16 NR (50) Yes.
999 of patients control patients on seasonal (46) Weighted
on inhaled inhaled influences on mean
cortico- cortico- asthma proportion
steroids steroids treatment, S per
(same outcome data group of
outcome as of a doctors
ID1) comparable calculated
period were with
collected after multilevel
the model.
intervention
(between Sept
1995 and Aug
1997)."
Veninga,1 | Proportion Norway Proportion of | NR Yes "To control for | N: 16 NR (54) Yes.
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
999> of patients interventio | patients on seasonal 47) Weighted
on inhaled n inhaled influences on mean
cortico- cortico- asthma proportion
steroids steroids treatment, s per
(same outcome data group of
outcome as of a doctors
ID1) comparable calculated
period were with
collected after multilevel
the model.
intervention
(between sept
1995 and aug
1997)."
Veninga,1 | Proportion Slovakia Proportion of NR Yes "To control for | N: 10 NR (47) Yes.
999 of patients control patients on seasonal (42) Weighted
on inhaled inhaled influences on mean
cortico- cortico- asthma proportion
steroids steroids treatment, s per
(same outcome data group of
outcome as of a doctors
ID1) comparable calculated
period were with
collected after multilevel
the model.
intervention
(between sept
1995 and aug
1997)."
Veninga,1 | Proportion Slovakia Proportion of NR Yes "To control for | N: 10 NR (50) Yes.
999 of patients interventio | patients on seasonal (38) Weighted
on inhaled n inhaled influences on mean
cortico- cortico- asthma proportion
steroids steroids treatment, S per
(same outcome data group of
outcome as of a doctors
ID1) comparable calculated
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
period were with
collected after multilevel
the model.
intervention
(between sept
1995 and aug
1997)."
Veninga,2 | Prescription | Arm A-UTI | Proportion of | 0-100 No Yes. Both data | N: NR NR N: NR Separate
000°° s for patients collection n with n with article
controller receiving periods were outcomes: NR outcomes: NR describing
medicine inhaled from June to n with events: n with events: analytic
corticosteroid Nov (in 1995 NR (0.58) NR (0.56) approach
s of all and then 1996) suggests
defined data were
asthma adjusted.
patients
Veninga,2 | Prescription | Arm B- Proportion of | 0-100 No Yes. Both data | N: NR NR N: NR Separate
000°° s for Asthma patients collection n with n with article
controller receiving periods were outcomes: NR outcomes: NR describing
medicine inhaled from June to n with events: n with events: analytic
corticosteroid Nov (in 1995 NR (0.58) NR (0.63) approach
s of all and then 1996) suggests
defined data were
asthma adjusted.
patients
Yawn,201 | Documenta | Education | activity NR NR NR N: 840 N: 851 NR No.
0% tion of level | and modification (29) (58)
of asthma Feedback | dueto
control/sev asthma
erity
Yawn,201 | Documenta | Education | Symptom NR NR NR N: 840 N: 851 NR No.
0% tion of level | and frequency (30) (62)
of asthma Feedback
control/sev
erity
Yawn,201 | Documenta | Education | nighttime NR NR NR N: 840 N: 851 NR No.
0% tion of level | and symptom (25) (63)
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Author, Health Arm Definition of Range of Were Is there Measurement Measurement Measurement Were
Year Care Scale Scale outcomes enough at Baseline at end of at last follow- outcomes
Process measured information to | n (%) treatment up adjusted?
Outcomes over a determine mean n (%) n (%)
period of seasonality? SD mean mean
at least 12 SD SD
months?
of asthma Feedback | frequency
control/sev
erity
Yawn,201 | Follow-up Education NR NR NR NR N: 840 (4) N: 850 (21) NR No.
0% visits and
Feedback
Yawn,201 | Prescription | Education | daily anti- NR NR NR N: 840 N: 851 NR No.
0% s for and inflammatory (24) (73)
controller Feedback | medication
medicine
Yawn,201 | Self- Education NR NR Unable to No N: 840 N: 851 NR No.
0% manageme | and determine (8) (54)
nt Feedback
education

ENT = ear nose throat; ER = Emergency Room; GP = General Practitioner; HCSD = Health Care Services Division;
HPQOL = Health Profile Quality of Life;ICS = Inhaled Corticosteroids; NR = Not Reported; NYCHP = New York Ch ildren’s Health Project;PLE = Peer Leader Education;
QOL = Quality of Life;SBHC = South Bronx Health Center; SP = Suburban Practice;TOM = Therapeutic Outcomes Monitoring; UP = Urban Practice; UTI = Urinary Tract

Infection
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Evidence Table 7. Mean difference between groups- Clinical outcomes

Author, Clinical Outcome Arm Comparison Total N | Total N in Total N | Definition of Scale Range of | Time Statistical
Year Arm in Arm Compariso | in both Scale comparison
A n Arm arms (OR, RR, RD, HR
P value
95% Cl)
Quality of Life Arm A: Arm B: 186 160 346 Asthma related NR NR -0.23
Armour,2 Control Pharmacy quality of life p-value:0.05
007* Asthma Care questionnaire (mean 95%Cl:-0.46,0.00
Program change from
(PACP) baseline)
Armour,2 | Lung function tests Arm A: Arm B: 135 122 257 FEV1(% predicted) NR NR Risk diff: -1.81
007" Control | Pharmacy p-value: 0.14
Asthma Care
Program
(PACP)
Armour,2 | Lung function tests Arm A: Arm B: 135 122 257 FEV1/FVC (% NR NR Risk diff: 0.41
007* Control | Pharmacy predicted) p-value: 0.71
Asthma Care 95% CI: -1.76,2.57
Program
(PACP)
Armour,2 | Patient perceptions Arm A: Arm B: 176 153 329 Perceived control of | 11-55 Risk diff: -1.39
007* Control | Pharmacy asthma p-value: <0.01
Asthma Care questionnaire 95% CI: -2.44,-0.35
Program
(PACP)
Baker,20 | Patient perceptions Arm A: | NR NR NR NR patients are satisfied | NR NR p-value: 0.83
03" Guidelin that everything Generalized Wald
es only possible was done tests
to treat asthma
Baker,20 | Patient perceptions Arm A: | NR NR NR NR patients are satisfied | NR NR p-value: 0.75
03" Guidelin with explanations Generalized Wald
es only given by the doctor tests
about asthma
Baker,20 | Symptom Score Arm A: | NR NR NR NR mean symptom NR NR p-value: 0.02
03"’ Guidelin score Generalized Wald
es only tests
Bell,2009 | Lung function tests Arm A: Arm B: Up NR NR NR Spirometry NR NR P-value: 0.04
13 uP intervention performed
Control
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Bryce,19 | Emergency Arm A: Arm B: 1563 1585 NR No of patients NR NR Risk ratio: 0.42
95" department visits Control Reminders and attending: Accident 95%Cl: 0.09 to 1.94
Tools and emergency
departments
Bryce,19 | hospitalizations Arm A: Arm B: 1563 1585 NR No of patients NR NR Risk ratio: 0.53
95t Control Reminders and admitted 95%CIl: 0.22,1.26
Tools
Cabana, | Emergency Arm A: Arm B: 368 363 731 Mean # visits per NR NR p-value:<0.05
20067 department visits Control Physician year
Asthma Care
Education
(PACE)
Cabana, | Hospitalizations Arm A: Arm B: 368 363 731 Mean # NR NR p-value:>0.05
20067 Control Physician hospitalizations
Asthma Care
Education
(PACE)
Cabana, | Symptom days Arm A: Arm B: 368 363 731 Mean # days NR NR p-value: <0.05
20067 Control | Physician
Asthma Care
Education
(PACE)
Cabana, | Urgent doctor visits Arm A: Arm B: 368 363 731 Mean # days NR NR p-value: >0.05
20067 Control | Physician
Asthma Care
Education
(PACE)
Clark,199 | Emergency Arm A NR NR NR NR NR NR NR p-value: ns
g* department visits
Clark,199 | hospitalizations Arm A Arm B: NR NR NR NR NR NR p-value: ns
8* Education
Coleman, | Emergency Arm A: Arm B: Patient | 510 135 645 NR NR 6 p-value: 0.372
2003* department visits Patient specific Unit: months mean
specific information: difference; Pre
informat | Prescribers intervention:
ion: with patients p=0.357
Prescrib | on ‘low dose’
ers with mean difference
patients between groups post
on ‘high intervention Post
dose’ Intervention:
p=0.372
Glasgow, | Emergency Arm A Arm B: 71 95 NR Attended emergency | NR NR Odds ratio: 0.4
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2003° department visits Decision department 1-3 p-value: 0.06
support times in past 12 95% Cl: 0.2,1.04
months
Glas%ow, Missed days of school | Arm A Arm B: 71 95 NR Did not miss any NR NR Odds ratio: 0.8
2003 Decision school days with p-value: 0.3
support wheezing or asthma 95% ClI: 0.5,1.2
in past 12 monthst
Halterma | Emergency Arm Arm B: 77 73 150 NR NR NR p-value: 0.25
n,20056 department visits A:Contr | Decision
ol support
(standar
d
practice
)
Halterma | Hospitalizations Arm Arm B: 77 73 150 NR NR NR p-value: 0.62
n,2005° A:Contr | Decision 95%
ol support
(standar
d
practice
)
Holton,20 | Lung function tests Arm A: Arm B: 119 171 290 Post-bronchodilator NR 12 Risk difference: -
11* Control | Spirometry FEV1/FVC ratio 0.01
(standar | training (mean) 95%Cl: -0.03,0.02
d Unit: months "mean
practice difference"
)
Holton,20 | Lung function tests Arm A: Arm B: 153 225 NR Patients who had NR 12 Risk ratio: 0.91,
11* Control | Spirometry spirometry 95%Cl: 0.37,2.28
(standar | training performed in the
d previous 6 months
practice
)
Holton,20 | Lung function tests Arm A: Arm B: 119 171 290 Post-bronchodilator NR 12 Risk difference: -
11* Control | Spirometry FEV1/FVC ratio 0.01
(standar | training (mean) 95%Cl: -0.03,0.02,
d Unit: months "mean
practice difference"
)
Holton,20 | Lung function tests Arm A: Arm B: 153 225 NR Patients who had NR 12 Risk ratio: 0.91,
11* Control | Spirometry spirometry 95%Cl: 0.37,2.28,
(standar | training performed in the Unit: months
d previous 6 months
practice
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)
Holton,20 | Missed days of work Arm A: Arm B: 129 194 323 days off work dueto | NR 12 Risk ratio: 1.52
11* Control | Spirometry asthma ("at least 1 95%Cl: 0.91,2.54
(standar | training day in the last 4 Unit: months "rate
d weeks") ratio”
practice
)
Holton,20 | Missed days of work Arm A: Arm B: 129 194 323 days off work dueto | NR 12 Risk ratio: 1.52
11* Control | Spirometry asthma ("at least 1 95%Cl: 0.91,2.54
(standar | training day in the last 4 Unit: months "rate
d weeks") ratio”
practice
)
Holton,20 | Patient perceptions Arm A: Arm B: 129 194 323 Patient rating of 0-10 12 Risk difference: -0.1,
11* Control | Spirometry acceptability of 95%Cl: -0.55,0.34,
(standar | training spirometry (mean; Unit: months "mean
d max 10) difference"
practice
)
Holton,20 | Patient perceptions Arm A: Arm B: 129 194 323 Patient rating of 0-10 12 Risk difference:
11* Control | Spirometry usefulness of 0.14, 95%Cl: -
(standar | training spirometry (mean; 0.39,0.68,
d max 10) Unit: months "mean
practice difference"
)
Holton,20 | Quality of Life Arm A: Arm B: 129 194 323 Asthma Quality of NR 12 Risk difference: -
11* Control | Spirometry Life—-TOTAL SCORE 0.23
(standar | training 95%CI: -0.44,-0.01,
d Unit: months "mean
practice difference”
)
Holton,20 | Symptom Days Arm A: Arm B: 129 194 323 exacerbations (at NR 12 Risk ratio: 1.09
11* Control | Spirometry least 1 in the last 4 95%Cl: 0.85,1.41
(standar | training weeks) Unit: months "rate
d ratio”
practice
)
Holton,20 | Symptom Days Arm A: Arm B: 129 194 323 asthma on waking NR 12 Risk ratio: 1.21
11 Control | Spirometry (at least 1 night in 95%Cl: 0.79,1.85
(standar | training the last 4 weeks) Unit: months "rate
d ratio”
practice
)
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Holton,20 | Symptom Days Arm A: Arm B: 129 194 323 nocturnal asthma (at | NR 12 Risk ratio: 0.98
11* Control | Spirometry least 1 night in the 95%Cl: 0.63,1.51

(standar | training last 4 weeks) Unit: months "rate

d ratio"

practice

)
Kattan,20 | Missed days of school | Arm A: Arm B: 463 466 929 Mean # days per two | NR NR p-value: 0.38
06" Control | Decision weeks

(standar | support

d

practice

)
Kattan,20 | Symptom days Arm A: Arm B: 463 466 929 Mean # per two NR NR p-value: 0.54
06" Control | Decision weeks

(standar | support

d

practice

)
McCowa | Emergency Arm A: Arm B: 330 147 NR Accident and NR NR Odds ratio: 0,
n,2001’ department visits Control Decision emergency 95%Cl: (0,9.16)

(standar | support

d

practice

)
McCowa | Hospitalizations Arm A: Arm B: 330 147 NR Admissions NR NR Odds ratio: 0,
n,2001’ Control | Decision 95%Cl: (0,3.44)

(standar | support

d

practice

)
McCowa | Rescue use of short- Arm A: Arm B: 330 147 NR Received NR NR Odds ratio: 0.13,
n,2001’ acting B2 agonists Control Decision emergency 95%Cl: (0.01,0.91)

(standar | support nebulisations

d

practice

)
Mitchell,2 | Emergency Arm A: Arm B: NR NR 104501 | # of attendance per NR NR p-value:0.3
005° department visits Control Decisioon person week x10"5

support
Mitchell,2 | Hospitalizations Arm A: Arm B: NR NR 104501 | # of admissions per NR NR p-value: 0.7
005° Control Decisioon person week x 1075
support

Premarat | Quality of Life Arm A: Arm B: NR NR NR Mean square root NR NR Risk difference: -
ne,1999" Control Education quality of life 0.003
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¥ p-value: 0.96
95%Cl; -0.121,0.115

Renzi,20 | Emergency Arm A: Arm B (Group 222 1390 NR NR NR NR p-value: 0.009
06° department visits Group 4 | 1: Education),

(Standa | C (Group 2:

rd Education) and

practice | D (Group 3:

) Education)
Renzi,20 | Hospitalizations Arm A: Arm B (Group 222 1390 NR NR NR NR p-value: 0.09
06° Group 4 | 1: Education),

(Standa | C (Group 2:

rd Education) and

practice | D (Group 3:

) Education)
Ruoff,20 | Emergency Arm A: After 122 122 NR Emergency room NR NR p-value: <0.0001
02'° department visits Before implementation visits

the Flow | of the Flow

Sheet Sheet
Ruoff,20 | Hospitalizations Arm A: After 122 122 NR Hospitalizations NR NR p-value: <0.0001
02'° Before | implementation

the Flow | of the Flow

Sheet Sheet
Ruoff,20 | Missed days of work Arm A: After 122 122 NR Days of school/work | NR NR p-value: <0.0001
02 Before | implementation missed

the Flow | of the Flow

Sheet Sheet
Smeele,1 | Prescriptions for Arm A- Arm B- 15 15 30 Exacerbations: NR NR Risk difference: 14
999" controller medicine Control Education Prescription of p-value: 0.1

inhaled steroids 95%Cl: -4% t032%
Smeele,1 | Self-management Arm A- Arm B- 17 16 33 Advise on house NR NR Risk difference
999™® education Control | Education dust mite p-value: 0.1
95%Cl: -16%to 2%

Weinberg | Emergency Arm A: Arm C: 246 356 602 Hospital or NR 12 Odds ratio: 1.08
er,2002l department visits Usual Education, emergency 95%CI: 0.93,1.2

Care Feedback, department visit

Control pay-for- in past month

Group performance (admission)
Weinber9 Emergency Arm B: Arm C: 296 356 652 Hospital or NR 12 Odds ratio 2.16
er,2002* department visits Peak Education, emergency 95%Cl: 1.76,2.6

Flow Feedback, department visit

Meter pay-for- in past month

Monitori | performance (admission)

ng

Control
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Group | ‘

FEV = Forced Expiratory Volume; FVC = Forced Vital Capacity: NR = Not Reported;
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Evidence Table 8. Mean difference between groups- Healthcare process outcomes

Author, Healthcare Process | Arm Comparison Total N Total N in Total N in Definition of Scale Time Statistical
Year Outcomes Arm in Arm A | Comparison | both Arms comparison
Arm (OR, RR, RD, HR
P value
95% ClI)
Baker,200 | Self-management Arm A- NR NR NR NR patient's inhaler technique NR p-value: 0.56
3% education Guidelines has been checked and Generalized Wald
only recorded tests
Baker,200 | Environmental Arm A- NR NR NR NR patients have been advised | NR p-value: 0.72
3% control practice Guidelines to avoid passive smoking Generalized Wald
recommendations only tests
Baker,200 | Environmental Arm A- NR NR NR NR patient's current smoking NR p-value: 0.74
3% control practice Guidelines status has been Generalized Wald
recommendations only established and recorded tests
(past 12 months)
Baker,200 | Prescriptins for Arm A- NR NR NR NR Patients have been treated | NR P-value: 0.044
3% controller medicines | Guidelines with cheapest inhaled Generalized Wald
only corticosteroid tests
Bell,2009" | Prescriptions for Arm A-UP | Arm B-UP 1328 1205 NR Controller medication NR p-value: 0.006
! controller medicine control intervention prescribed
Bra/ce,199 Prescriptions for Arm A- Arm B- 1563 1585 NR Bronchodilators Inhaled NR Risk ratio: 1.16
5t controller medicine Control Physician 95%CIl: 0.93,1.45
Asthma Care
Education
(PACE)
Bra/ce,199 Prescriptions for Arm A- Arm B- 1563 1585 NR Bronchodilators Oral NR Risk ratio: 1.43
5t controller medicine Control Physician 95%Cl: 1.06,1.94
Asthma Care
Education
(PACE)
Bra/ce,199 Prescriptions for Arm A- Arm B- 1563 1585 NR Prophylactic agents NR Risk ratio: 1.52
5t controller medicine Control Physician Cromoglycate 95%Cl: 1.02,2.25
Asthma Care
Education
(PACE)
Bra/ce,199 Prescriptions for Arm A- Arm B- 1563 1585 NR Prophylactic agents: NR Risk ratio: 1.02
5t controller medicine Control Physician Inhaled steroids 95%CI: 0.71,1.47
Asthma Care
Education
(PACE)
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Author, Healthcare Process | Arm Comparison Total N Total N in Total N in Definition of Scale Time Statistical
Year Outcomes Arm in Arm A | Comparison | both Arms comparison
Arm (OR, RR, RD, HR
P value
95% ClI)
Bra/ce,199 Prescriptions for Arm A- Arm B- 1563 1585 NR Peak flow meters NR Risk ratio: 1.99
5t controller medicine Control Physician 95%CI: 0.86,4.60
Asthma Care
Education
(PACE)
Clark,199 | Follow-up visits Arm A- Arm B- NR NR NR Visits/patient NR p-value: .018
8° Control Education
Clark,199 Asthma action plans | Arm A- Arm B- NR NR NR NR NR Odds ratio: 1.74
8° Control Education p-value: .03
Clark,199 | Follow-up visits Arm A- Arm B- NR NR NR Scheduled NR p-value: .005
g8° Control Education
Clark,199 | Follow-up visits Arm A- Arm B- NR NR NR After an episode of NR p-value: .005
8° Control Education symptoms
Cloutier Asthma action plan Arm A- Arm B- 34 36 70 NR NR No difference in use or
M.M., Control Physician- creation of asthma
2012% directed action plan.
intervention
Cloutier Prescription of Arm A- Arm B- 34 36 70 NR NR No difference in anti-
M.M., controller medicine Control Physician- inflammatory use.
2012% directed
intervention
Coleman, Prescription of peak | Arm A- Arm B: 510 135 645 NR 6 p-value: 0.607
2003 flow meter Patient Patient Unit: months
specific specific
informatio | information:
n: Prescribers
Prescriber | with patients
s with on ‘low dose’
patients
on ‘high
dose’
Daniels,20 | Asthma action plan Arm A- Arm B- 136079 90555 222634 z NR Z=0.17
05" Control Education
(standard
practice)
Daniels,20 | Prescriptions for Arm A- Arm B- 136079 90555 222634 Z NR Z=0.006*
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Author, Healthcare Process | Arm Comparison Total N Total N in Total N in Definition of Scale Time Statistical
Year Outcomes Arm in Arm A | Comparison | both Arms comparison
Arm (OR, RR, RD, HR
P value
95% ClI)
05" peak flow meter Control Education
(standard
practice)
Daniels,20 | NR Arm A- Arm B- 136079 90555 222634 z NR Z=0.30
05" Control Education
(standard
practice)
Daniels,20 | Prescriptions for Arm A- Arm B- 136079 90555 222634 Z NR Z=0.63
05" medicine Control Education
(standard
practice)
Daniels,20 | Follow-up visits Arm A- Arm B- 136079 90555 222634 4 NR Z=0.24
05" Control Education
(standard
practice)
Glasgow,z Asthma action plans | Arm A Arm B- 73 71 NR Have a written asthma NR Odds ratio: 2.2
003" Decision action plan p-value: 0.01
support 95% Cl:1.24.1
GIasgow,Z Prescriptions for Arm A Arm B- 71 95 NR Uses nebuliser NR Odds ratio: 0.5
003" controller medicine Decision p-value: 0.09
support 95%CI: 0.2,1.1
Halterman | Prescriptions for Arm A- Arm B 77 73 150 NR NR p-value: 0.57
,20053 controller medicine Control
(standard
practice)
Halterman | Prescriptions for Arm A- Arm B 77 73 150 NR NR Odds ratio: 0.78
,2005° controller medicine Control p-value: 0.62
(standard
practice)
Halterman | Asthma action plans | Arm A- Arm B 114 112 226 NR NR Odds ratio: 4
,2006° Control p-value: <0.001
(standard 95%Cl: 2.1,7.8
practice)
Halterman | Prescriptions for Arm A- Arm B 114 112 226 NR NR Odds ratio: 1.6
,2006° controller medicine Control p-value: 0.12
(standard 95%CI: 0.9,3.0
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Author, Healthcare Process | Arm Comparison Total N Total N in Total N in Definition of Scale Time Statistical
Year Outcomes Arm in Arm A | Comparison | both Arms comparison
Arm (OR, RR, RD, HR
P value
95% ClI)
practice)
Holton,20 | Asthma action plans | Arm A- Arm B- 153 225 378 Written asthma action plan | 12 Unit: months
11* Control Spirometry prepared or revised in the
training previous 6 months
Hoskins,1 | Prescriptions for Arm A- Arm B- 272 268 NR NR NR Odds ratio: 0.8
997" controller medicine Before Education 95%Cl: 0.64,0.99
interventio | and feedback
n
Hoskins,1 Prescriptions for Arm A- Arm B- 563 506 NR NR NR Odds ratio: 0.83
997* controller medicine Before Education 95%CI: 0.65,1.06
interventio | and feedback
n
Hoskins,1 | Prescriptions for Arm A- Arm B- 402 382 NR NR NR Odds ratio 0.7995
997" controller medicine Before Education 95%Cl: 0.64,0.98
interventio | and feedback
n
Kattan,20 | Follow-up visits Arm A- Arm B- 463 466 929 # of visits per year NR P-value: 0.14
06'® Control Decision
(standard | support
practice)
Mangione- | Asthma action plans | Arm A- Arm B- 348 153 NR All patients should have a NR Risk difference: 33
Smith,200 Control Learning written action plan in the p-value: <0.0001
58 (standard | collaborative medical record that is
practice) based on changes
in symptoms or peak flow
measurements
Mangione- | Self-management Arm A- Arm B- 348 153 NR Patients should be NR Risk difference: 21
Smith,200 | education Control Learning educated in self- p-value: <0.0001
58 (standard | collaborative management of asthma
practice)
Mangione- | Follow up visits Arm A - Arm A - 348 153 Patients whose asthma Risk difference:
Smith,200 Interventio | Control medications are changed -4, p-value: 0.64
58 n during one visit should
have a follow up visit within
6 weeks
Mangione- | Follow up visits Arm A - Arm A - 348 153 NR Patients with asthma Risk difference: 15, p-
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Author, Healthcare Process | Arm Comparison Total N Total N in Total N in Definition of Scale Time Statistical
Year Outcomes Arm in Arm A | Comparison | both Arms comparison
Arm (OR, RR, RD, HR
P value
95% ClI)
Smith,200 Interventio | Control should have at least two value: 0.004
58 n routine follow up visits
annually

McGowan, | Prescription of peak | Arm A- Arm B- 330 147 NR Issued peak flow meter NR Odds ratio: 1.52,
2001 flow meter Control Decision 95%Cl: (0.58-4.01)

(standard | support

practice)
Mitchell,20 | Prescriptions for Arm A- Arm B- NR NR 104501 % decrease in # of inhaled | NR p-value: 0.4
05%° controller medicine Control Decision corticosteroids

(standard | support

practice)
Mitchell,20 | Prescriptions for Arm A- Arm B- NR NR 104501 % decrease in the # of NR Other:0.2
05%° controller medicine Control Decision inhalers relievers

(standard | support prescribed

practice)
Mitchell,20 | Prescriptions for Arm A- Arm B- NR NR 104501 % decrease in oral NR p-value: <0.001
05%° controller medicine Control Decision relievers prescribed

(standard | support

practice)
Mitchell,20 | Prescriptions for Arm A- Arm B- NR NR 104501 % decrease in Rx’s for NR p-value:0.3
05%° controller medicine Control Decision reliever dry powder

(standard | support

practice)
Mitchell,20 | Prescriptions for Arm A- Arm B- NR NR 104501 % decrease of # Rx’s for NR p-value:0.5
05%° controller medicine Control Decision mast cell stabilizers

(standard | support

practice)
Mitchell,20 | Prescriptions for Arm A- Arm B- NR NR 104501 % decrease in # of Rx's for | NR p-value:0.3
05%° controller medicine Control Decision the theophylline group of

(standard | support drugs

practice)
Premaratn | Prescriptions for Arm A- Arm B- 870 627 NR Possession of steroid NR Odds ratio: 1.07
e,1999"° | controller medicine | Control Education inhaler 95%Cl: 0.87-1.31
Premaratn | Prescriptions for Arm A- Arm B- 880 623 NR Possession of peak flow NR Odds ratio: 0.78
e,1999"° | controller medicine | Control Education meter 95%Cl: 0.49-1.24
Premaratn | Prescriptions for Arm A- Arm B- 869 628 NR Explanation of appropriate NR Odds ratio: 0.81
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Author, Healthcare Process | Arm Comparison Total N Total N in Total N in Definition of Scale Time Statistical
Year Outcomes Arm in Arm A | Comparison | both Arms comparison
Arm (OR, RR, RD, HR
P value
95% ClI)
e,1999" controller medicine Control Education actions if asthma 95%CI: 0.64-1.01
symptoms worsen
Ruoff,200 | Self-management Arm A- Arm B-After 122 122 NR Flow meter education NR p-value: <.0001
2° education Before the | implementatio
flow sheet | n of the flow
sheet
Ruoff,200 | Self-management Arm A- Arm B-After 122 122 NR Inhaler technique education | NR p-value: <.0001
2° education Before the | implementatio
flow sheet | n of the flow
sheet
Ruoff,200 | Prescription of peak | Arm A- Arm B-After 122 122 NR Yearly PFT NR p-value: <0.0001
2° flow meter Before the | implementatio
flow sheet | n of the flow
sheet
Smeele,19 | Self-management Arm A- Arm B- 17 17 34 patient education inhalation | NR p-value: 0.4
99" education Control Education instruction materials
Smeele,19 | Self-management Arm A- Arm B- 17 16 33 Advise on house dust mite NR Risk difference
99™ education Control Education p-value: 0.1
95%CI: -16%to 2%
Smeele,19 | Self-management Arm A- Arm B- 17 16 33 Written patient education NR Risk difference: -1
99™ education Control Education p-value: 0.8
95%Cl: -13% -11%
Smeele,19 | Prescriptions for Arm A- Arm B- 15 15 30 Exacerbations: prescription | NR Risk difference: 5
99" controller medicine Control Education of Oral steroids p-value: 0.7
95%CI: -19%-28%
Smeele,19 | Prescriptions for Arm A- Arm B- 15 15 30 Exacerbations: Prescription | NR Risk difference: 14
99™ controller medicine Control Education of inhaled steroids p-value: 0.1
95%CI: -4% t032%
Veninga,1l | Prescriptions for Arm A- NR 12 12 24 Proportion of patients on NR 1.27,
999’ controller medicine Netherlan inhaled cortico-steroids p-value: <0.05 effect
ds size
Veninga,1l | Prescriptions for Arm A- NR 18 18 36 Proportion of patients on NR 0.33
999’ controller medicine Netherlan inhaled cortico-steroids p-value: >=0.05 effect
ds size
Veninga,1l | Prescriptions for Arm A- NR 16 16 32 Proportion of patients on NR 0.51
999’ controller medicine Netherlan inhaled cortico-steroids p-value: >=0.05 effect
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Author, Healthcare Process | Arm Comparison Total N Total N in Total N in Definition of Scale Time Statistical
Year Outcomes Arm in Arm A | Comparison | both Arms comparison
Arm (OR, RR, RD, HR
P value
95% Cl )
ds size
Weinberg | medication Arm A- Arm C- 246 356 602 % not compliant 12 Odds ratio: 1.09
er,20029 compliance Netherlan Norway 95%CIl: 0.80,1.49
ds
NR = Not Reported; OR = odds ratio; PFT = Pulmonary Function Test; RR = Relative risk
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Evidence Table 9. Mean difference within groups- Clinical outcomes

Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
° SD ) SD
e 95%CI e 95%CI
e P-value e P-value
Baker,2003" Arm A: Patient Patients are satisfied NR NR NR Generalized Wald tests
Guidelines only | perceptions with explanations were used to calculate
given P-values for
by the doctor about differences between the
asthma interventions after
adjustment
Baker,2003" Arm B: Patient Patients are satisfied NR NR NR Generalized Wald tests
Guidelines with | perceptions with explanations were used to calculate
audit criteria given P-values for
by the doctor about differences between the
asthma interventions after
adjustment
Baker,2003™ Arm C: Patient Patients are satisfied NR NR NR Generalized Wald tests
Guidelines with | perceptions with explanations were used to calculate
audit criteria given P-values for
and feedback by the doctor about differences between the
asthma interventions after
adjustment
Baker,2003" Arm B: Patient NR NR NR NR NR
Guidelines with | perceptions
audit criteria
Baker,2003" Arm C: Patient NR NR NR NR NR
Guidelines with | perceptions
audit criteria
and feedback
Blackstien- Education, 11 Quality of Life NR NR Time: 6 Time: 6 quality of life activity
Hirsch,2000 Mean diff: 1.8 Mean diff: 1.8 subscale (ages 7-9
years); SE 0.30; P-
Blackstien- Education, 11 Quality of Life NR NR Time: 6 Time: 6 quality of life symptoms
Hirsch,2000 Mean diff: 0.9 Mean diff: 0.9 subscale (ages 7-9
years); SE=0.31 P-
Blackstien- Education, 123 Quality of Life NR NR Time: 6 Time: 6 quality of life symptoms
Hirsch,2000'° Mean diff: 0.42 Mean diff: 0.42 subscore, ages 10+
p-value: <0.001 p-value: <0.001 years; SE=0.10
Blackstien- Education, 123 Quality of Life NR NR Time: 6 Time: 6 quality of life emotions

Hirsch,2000%°

Mean diff: 0.4
p-value: <0.001

Mean diff: 0.4
p-value: <0.001

subscore, ages 10+; SE
=0.10
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
. SD . SD
e 95%CI e 95%CI
e P-value e P-value
Blackstien- Education, 11 Quality of Life NR NR Time: 6 Time: 6 quality of life emotions
Hirsch,2000® Mean diff: 1.23 Mean diff: 1.23 subscale (ages 7-9
years) SE=0.40 P-
Blackstien- Education, 123 Quality of Life NR NR Time: 6 Time: 6 quality of life,
Hirsch,2000 Mean diff: 0.12 Mean diff: 0.12 environment, ages 10+;
p-value: 0.20 p-value: 0.20 SE=0.10
Blackstien- Education, 123 Quality of Life NR NR Time: 6 Time: 6 quality of life activity
Hirsch,2000'° Mean diff: 0.28 Mean diff: 0.28 subscale, ages 10+; SE
p-value: 0.001 p-value: 0.001 0.08
Blackstien- Education, 11 Quality of Life NR NR Time: 6 Time: 6 quality of life overall
Hirsch,2000 Mean diff: 1.19 Mean diff: 1.19 subscale (ages 7-9
years) SE=1.19 P-
Blackstien- Education, 123 Quality of Life NR NR Time: 6 Time: 6 quality of life subscale,
Hirsch,2000® Mean diff: 0.33 Mean diff: 0.33 overall (ages 10+);
p-value: <0.001 p-value: <0.001 SE=0.08
Cabana,2006" Arm A-Control Emergency Mean # ED visits per NR NR Time: 12 Mean # ED visits per
(standard department visits year Mean diff: -0.3 year
practice), 368
Cabana,2006" Arm B- Emergency Mean # ED visits per NR NR Time: 12 Mean # ED visits per
Physician department visits year Mean diff: -0.55 year
Asthma Care
Education
(PACE), 363
Cabana,2006" Arm C- Emergency Mean # ED visits per NR NR NR Mean # ED visits per
department visits year year
Cabana,2006" Arm A-Control Hospitalizations mean # per year NR NR Time: 12 *OUTCOME: Mean
(standard Mean diff: -0.06 hospitalizations for
practice), 368 asthma per year.
Cabana,2006" Arm B- Hospitalizations mean # per year NR NR Time: 12 *OUTCOME: Mean
Physician Mean diff: -0.06 hospitalizations for
Asthma Care asthma per year.
Education
(PACE),, 363
Cabana,2006" Arm C- Hospitalizations mean # per year NR NR NR *OUTCOME: Mean
hospitalizations for
asthma per year.
Cabana,2006" Arm A-Control Symptom Days Change in # of days NR NR Time: 12 OUTCOME: Change in
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
. SD . SD
e 95%CI e 95%CI
e P-value e P-value
(standard Mean diff: -8.5 number of days for
practice), 368 which activity was
limited by asthma
Cabana,2006" Arm B- Symptom Days Change in # of days NR NR Time: 12 OUTCOME: Change in
Physician Mean diff: -15.6 number of days for
Asthma Care SD diff: NR which activity was
Education 95%CI: NR limited by asthma
(PACE),, 363 p-value: NR
Cabana,2006" Arm C- Symptom Days Change in # of days NR NR NR OUTCOME: Change in
number of days for
which activity was
limited by asthma
Cabana,2006" Arm A-Control urgent doctor Change in Mean # NR NR Time: 12 OUTCOME: Mean #
(standard visits visits per year Mean diff: -0.9 urgent asthma office
practice), 368 visits per year
Cabana,2006" Arm B- urgent doctor Change in Mean # NR NR Time: 12 OUTCOME: Mean #
Intervention, visits visits per year Mean diff: -1.07 urgent asthma office
363 visits per year
Cabana,2006" Arm C- urgent doctor Change in Mean # NR NR NR OUTCOME: Mean #
visits visits per year urgent asthma office
visits per year
Cloutier,2005° Arm B-Decision | Emergency ED visit/child/year NR Time: NR NR NR
support: department visits 95%Cl: 0.799,1.049
intermittent p-value: 0.82
asthma Adjusted RR- 0.915
Cloutier,2005° Arm C-Decision | Emergency ED visit/child/year NR Time: NR NR NR
support: department visits 95%Cl: 0.776,0.999
persistent p-value: 0.05
asthma, 1799 Adjusted RR- 0.880
Cloutier,2005° Arm B- Decision | Hospitalizations NR NR Time: NR NR NR
support: 95%CI: 0.453,1.350
intermittent p-value: 0.38
asthma Adjusted RR- 0.782
Cloutier,2005° Arm C-Decision | Hospitalizations NR NR Time: NR NR NR
support: 95%CI: 0.454,0.932
persistent p-value: 0.02
asthma, 1799 Adjusted RR- 0.651
Cloutier,2009° Decision Emergency NR NR p-value: < 0.01 p-value: <0.01 Number of Emergency
support department visits 27% decrease 27% decrease Department visits per
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
. SD . SD
e 95%CI e 95%CI
e P-value e P-value
100 children per 12
months eligibility.
““other”” refers to the
percentage decrease in
overall hospitalization
after the Easy Breathing
intervention versus pre
intervention.
Cloutier,2009° Decision Hospitalizations NR NR p-value: <0.006 p-value: <0.006 Number of hospital
support 35% decrease 35% decrease visits per 100 children
per 12 months eligibility.
““other”” refers to the
percentage decrease in
overall hospitalization
after the Easy Breathing
intervention versus pre
intervention.
Finkelstein,2005" Arm A-Control Emergency Unadjusted mean NR Time: 12 Time: 24 1(+) ED/hospitalization
(standard department visits absolute change from Mean diff: NR Mean diff: -0.01
practice), 1531 baseline 95%ClI: -0.04, 0.02
Finkelstein,2005" Arm B-PLE Emergency Unadjusted mean NR Time: 12 Time: 24 1(+) ED/hospitalization
Intervention, department visits absolute change from Mean diff: NR Mean diff: -0.01
2003 baseline 95%CI: -0.05, 0.03
Finkelstein,2005" Arm C-Planned | Emergency Unadjusted mean NR Time: 12 Time: 24 1(+) ED/hospitalization
care department visits absolute change from Mean diff: NR
intervention, baseline
1635
Hagmolen,2008™ Arm A- Lung function PEF variability NR NR Time: 12 NR
Guidelines only, | tests Mean diff: -1.3
98 p-value: 0.05
Hagmolen,2008™ Arm B- Lung function PEF variability NR NR Time: 12 NR
Education and tests Mean diff: -1.7
guidelines, 133 p-value: <0.001
Hagmolen,2008™ Arm C- Lung function PEF variability NR NR Time: 12 NR
Education, tests Mean diff: -1.6
guidelines, and p-value: 0.001

individualized
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
. SD . SD
e 95%CI e 95%CI
e P-value e P-value
treatment
advice, 131
Hagmolen,2008™ Arm A- Lung function FEV1 % predicted 0-100 NR Time: 12 NR
Guidelines only, | tests Mean diff: 0.1
98
Hagmolen,2008™ Arm B- Lung function FEV1 % predicted 0-100 NR Time: 12 NR
Education and tests Mean diff: -1
guidelines, 133
Hagmolen,2008™ Arm C- Lung function FEV1 % predicted 0-100 NR Time: 12 NR
Education, tests Mean diff: 0.2
guidelines, and
treatment
advice, 131
Hagmolen,2008™ Arm A- Symptom Days Number of symptom 0-14 Time: 12 NR P values are less than
Guidelines only, free days Mean diff: 1.5 the stated number
58 p-value: <0.05 (won't allow symbols).
Hagmolen,2008™ Arm B- Symptom Days Number of symptom 0-14 Time: 12 NR P values are less than
Education and free days Mean diff: 1.3 the stated number
guidelines, 133 p-value: 0.05 (won't allow symbols).
Hagmolen,2008™ Arm C- Symptom Days Number of symptom 0-14 Time: 12 NR P values are less than
Education, free days Mean diff: 1.9 the stated number
guidelines, and SD diff: NR (won't allow symbols).
individual 95%ClI: NR
treatment p-value: 0.001
advice, 131
Hagmolen,2008™ Arm A- Symptom Score Total symptom score 0-18 NR Time: 12 The frequency of
Guidelines only, Mean diff: -0.6 asthma-related
98 p-value: <0.05 symptoms, cough,
wheeze, and shortness
of breath were scored
twice daily. 0=no
complaints 1=once a
day 2=more than daily
3=whole daily in a two
week diary. P value is <
0.05, won't allow
symbols
Hagmolen,2008™ Arm B- Symptom Score Total symptom score 0-18 NR Time: 12 The frequency of
Education and Mean diff: -0.3 asthma-related
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
° SD . SD
e 95%CI e 95%CI
e P-value e P-value
guidelines, 133 symptoms, cough,
wheeze, and shortness
of breath were scored
twice daily. 0O=no
complaints 1=once a
day 2=more than daily
3=whole daily in a two
week diary. P value is <
0.05, won't allow
symbols
Hagmolen,2008™ Arm C- Symptom Score Total symptom score 0-18 NR Time: 12 The frequency of
Education, Mean diff: -0.5 asthma-related
guidelines, and p-value: 0.05 symptoms, cough,
individualized wheeze, and shortness
treatment of breath were scored
advice, 131 twice daily. 0=no
complaints 1=once a
day 2=more than daily
3= whole daily in a two
week diary. P value is <
0.05, won't allow
symbols
Hagmolen,2008™ Arm A- Symptom Score Nocturnal symptom NR NR Time: 12 NR
Guidelines only, score Mean diff: -0.24
98 p-value: <0.05
Hagmolen,2008™ Arm B- Symptom Score Nocturnal symptom NR NR Time: 12 NR
Education and score Mean diff: -0.7
guidelines, 133
Hagmolen,2008™ Arm C- Symptom Score Nocturnal symptom NR NR Time: 12 NR
Education, score Mean diff: -0.15
guidelines, and p-value: <0.05
individualized
treatment
advice, 131
Lesho,2005” Decision Emergency NR NR Time: NR NR NR
Support department visits Mean diff: 0.65
p-value: <0.001
Lesho,2005° Decision Hospitalizations NR NR Time: NR NR NR
Support,582 Mean diff: 0.6
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
. SD . SD
e 95%CI e 95%CI
e P-value e P-value
p-value: <0.001
Lesho,2005° Decision Lung function NR NR Time: NR NR Result reported only for
support, 334 tests Mean diff: 0.07 those with persistent
p-value: 0.15 asthma
Lesho,2005” Decision NR NR NR Time: NR NR Result reported only for
Support,334 Mean diff: 0.02 those with persistent
p-value: 0.78 asthma
Lesho,2005° Decision Rescue use of NR NR NR NR NR
Support short-acting B2 Mean diff: 0.54
agonists p-value: <0.001
Lozano,2004" Arm A-Control Symptom Days NR NR NR NR NR
(standard
practice)
Lozano,2004"" Arm B-Peer Symptom Days NR NR Time: 24 NR NR
leader Mean diff: -14.8
education, 226 95%ClI: -22.4,-7.28
Lozano,2004"" Arm C-Chronic | Symptom Days NR NR Time: 24 NR NR
care model, 213 Mean diff: -13.3
95%Cl: -24.7,-2.1
Mitchell,2005° Arm A-Control Emergency Percent decrease in NR Time: 9 NR Percent decrease in the
(standard department visits the number of Mean diff: NR number of attendances
practice) attendances at SD diff: 9.99E+02 at Children's ED per
Children's ED per 30% person week x 10" 5
person week x 10" 5 (95% confidence
(95% confidence intervals)
intervals)
Mitchell,2005° Arm B-Decision | Emergency Percent decrease in NR Time: 9 Mean diff: NR NR Percent decrease in the
support department visits the number of 25% decrease number of attendances
attendances at at Children's ED per
Children's ED per person week x 10" 5
person week x 10" 5 (95% confidence
(95% confidence intervals)
intervals)
Mitchell,2005° Arm A-Control Hospitalizations Percent decrease in NR Time: 9 NR % decrease in the

(standard
practice)

the number of
admissions per person
week x 10" 5 (95%
confidence

intervals)

33% decrease

number of admissions
per person week x 10"
5 (95% confidence
intervals)
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
° SD . SD
e 95%CI e 95%CI
e P-value e P-value
Mitchell,2005° Arm B-Decision | Hospitalizations Percent decrease in NR Time: 9 NR % decrease in the
support the number of 40% decrease number of admissions
admissions per person per person week x 10"
week x 10" 5 (95% 5 (95% confidence
confidence intervals)
intervals)
Mitchell,2005° Arm C- Hospitalizations Percent decrease in NR NR NR % decrease in the
the number of number of admissions
admissions per person per person week x 10"
week x 10" 5 (95% 5 (95% confidence
confidence intervals)
intervals)
O'Laughlen,2008" MSAGR group, | Lung function FEV1 NR NR NR p = 0.01 : p value for
24 tests test of trends
O’Laughlen,2008™ MSAGR Quality of Life Physical health of child | NR NR NR p < 0.01 difference
group,24 between base line and
las follow up
O’Laughlen,2008™ MSAGR, 24 Quality of Life Activity of childl NR NR NR p = 0.78; difference
between baseline and
last follow up
O'Laughlen,2008" MSAGR, 24 Quality of Life Activity of family NR NR NR p = 0.01; diff btw
baseline and last follow
up
O’Laughlen,2008“ MSAGR, 24 Quality of Life Emotional health of NR NR NR p = 0.06; diff btw
child baseline and last follow
up
O'Laughlen,2008" MSAGR, 24 Quality of Life Emotional health of NR NR NR p = 0.13; diff btw
family baseline and last follow
up
Patel,2004" Organizational Emergency Visits/1000 population Time: 13 NR NR
Change, 427 , department visits Mean diff: -0.41
p-value: <0.001
Patel,2004’ Organizational Hospitalizations Hospitalization/1000 NR Time: 13 NR NR
change, 427 population Mean diff: -0.54
p-value: <0.001
Saini,2004™ Arm C- NR NR NR NR p-value: <0.001 NR
Education
Shapiro,2011° SBHC, 200 Hospitalizations NR NR Time: 12 NR NR

p-value: <0.001
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
. SD . SD
e 95%CI e 95%CI
e P-value e P-value
Shapir0,20119 NYCHP, 249 Hospitalizations NR NR Time: 12 NR NR
p-value: <0.001
Suh,2001° Arm A- Emergency mean number of ED NR Time: 9 NR P for intermittent and
intermittent, 566 | department visits visits per patient Intermittent persistent less than
Mean diff: 0.06 value in cell
95% CI: 0.04,0.09
p-value: 0.001
Suh,2001° Arm B- Emergency mean number of ED NR Time: 9 NR P for intermittent and
persistent, 1050 | department visits visits per patient Persistent persistent less than
Mean diff: -0.11 value in cell
95%Cl: -0.14, -0.08
p-value: 0.001
Suh,2001° Arm A- Hospitalizations number of NR Time: 9 NR NR
intermittent, 566 hospitalizations per Mean diff: 0.02
patient 95%Cl: 0.12,0.03
p-value: 0.001
Suh,2001° Arm B- Hospitalizations number of NR Time: 9 NR NR
persistent, 1050 hospitalizations per Mean diff: -0.03
patient SD diff: NR
95%CI: -0.05,0.02,
p-value: 0.003
To,2008™ PCAPP Hospitalizations NR NR NR Time: 12 Hospitalizations in last 6
Intervention, 95%Cl: 0.32-2.03 months (dichotomous
1014 p-value: p>0.05 outcome).
OR: 0.80
To,2008™ PCAPP Missed days of NR NR NR Time: 12 Lost days of school
Intervention, school 95%Cl: 0.25-0.54 among children
463 OR: 0.37 (dichotomous outcome).
To,2008™ PCAPP Missed days of NR NR NR Time: 12 OUTCOME: Missed
Intervention, work 95%ClI: 0.34,0.71 days of work among
551 0.49 adults (dichotomous
outcome).
To,2008™ PCAPP Symptom Days NR NR NR Time: 12 OUTCOME: Any
Intervention, 95%Cl: 0.27,0.42 uncontrolled daytime
1014 OR: 0.34 symptoms
(dichotomous outcome)
To,2008™ PCAPP Symptom Days NR NR NR Time: 12 OUTCOME: Any
Intervention, 95%Cl: 0.23,0.37 uncontrolled nighttime
1014 OR: 0.29 symptoms
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Author, Year Arm, N Clinical Outcome | Definition of Scale Range of End of treatment Last Follow-up Additional Comments
Scale Mean difference Mean difference
° SD . SD
e 95%Cl e 95%Cl
e P-value e P-value
(dichotomous outcome).
To,2008™ PCAPP urgent doctor NR NR NR Time: 12 Any urgent or walk-in
Intervention, visits 95%Cl: 0.32,0.62 clinic visits in last 6
1014 p-value: p<0.0001 months (dichotomous
OR: 0.45 outcome).

AAP = Asthma Action Plan; CME = Continuing medical education; CLIQ = Clinical Inquiry: DM = Diabetes mellitus; ED = Emergency department; EMR: Electronic Medical
Records; ENT = ear nose throat; HCSD = Health Care Services Division; HMO = Health maintenance organization ; ICS = Inhaled Corticosteroids; MD = Medical Doctor;
MSAGR = Multicolored, Simplified, Asthma Guideline Reminder; NAEPP = National Asthma Education and Prevention Program; NR = Not reported; NYCHP = New
York Children’s Health Project; PCAPP = Primary Care Asthma Pilot Project; PDSA = Plan-do-study-act ; PEFR = Peak Exploratory Flow Rate; PLE = Peer Leader
Education; PPO-FFS = Preferred provider organization — Fee for service; SBHC = South Bronx Health Center; SF = Short-Form ; UP =Urban Practice; SP = Suburban Practice;
UTI = Urinary tract infection;
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Evidence Table 10. Mean difference within groups- Healthcare process outcomes

Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
95% ClI e 95%CI
e P-value e P-value
Ables,2002 | Education | Documentation NR NR Time: 18 NR NR
6 and of level of p-value: <0.0001
Reminder | asthma
5,175 control/severity
Bender,201 | Arm B- Asthma action NR NR NR NR P-value= <0.0001
1t Education, | plans
Coaching,
Toolkit,
NR
Bender,201 | Arm B- Prescriptions for NR NR NR NR P-value= <0.0001
1t Education, | controller
Coaching, | medicine
Toolkit,
NR
Cho,2010" | Decision Prescriptions for NR NR Time: 3 NR Mean difference= +86%
support, controller P value= <0.001
96 medicine
Cloutier,20 | Arm B- Prescriptions for NR NR 95%CI: 1.7984 - 3.614 NR NR
05 Decision | controller p-value:<0.001
support: medicine Adjusted RR- 2.539
intermitten
t asthma,
NR
Cloutier,20 | Arm C- Prescriptions for NR NR 95%Cl: 1.031 - 1.295 NR NR
o5 Decision | controller p-value:0.01
support: medicine Adjusted RR- 1.155
persistent
asthma,
1799
Daniels,200 | Arm A- Asthma action Percent NR NR -6% Percent Increase from
57 Control plans increase baseline to follow-up
(standard between intervention and
practice), control groups
136,079 (compliance from chart

audit)
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
Daniels,200 | Arm B- Asthma action Percent NR -0.07% NR Percent Increase from
57 Education, | plans increase baseline to follow-up
90555 between intervention and
control groups
(compliance from chart
audit)
Daniels,200 | Arm A- Follow-up visits % increase from | NR NR +11% Percent increase from
52 Control baseline baseline to follow-up b/w
(standard intervention and control
practice), groups (compliance from
136079 chart audit)
Daniels,200 | Arm B- Follow-up visits % increase from | NR NR +28% Percent increase from
52 Education, baseline baseline to follow-up b/w
90,555 intervention and control
groups (compliance from
chart audit)
Daniels,200 | Arm A- Prescription of % increase NR NR +0.04% Percent increase from
57 Control peak flow meter baseline to follow-up b/w
(standard intervention and control
practice), groups (compliance from
136,079 chart audit)
Daniels,200 | Arm B- Prescription of % increase NR NR +11% Percent increase from
52 Education, | peak flow meter baseline to follow-up b/w
90,555 intervention and control
groups (compliance from
chart audit)
Daniels,200 | Arm A- Prescriptions for % increase from | NR NR +9% Percent increase from
52 Control controller baseline baseline to follow-up b/w
(standard medicine intervention and control
practice), groups (compliance from
136,079 chart audit)
Daniels,200 | Arm B- Prescriptions for | % increase from | NR NR +19% Percent increase from
57 Education, | controller baseline baseline to follow-up b/w
90,555 medicine intervention and control
groups (compliance from
chart audit)
Daniels,200 | Arm A- Self- % increase from | NR NR +3% Percent increase from
5° Control management baseline baseline to follow-up b/w
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
(standard education intervention and control
practice), groups (compliance from
136079 chart audit)
Daniels,200 | Arm B- Self- % increase from | NR NR +19% Percent increase from
52 Education, | management baseline baseline to follow-up b/w
90,555 education intervention and control
groups (compliance from
chart audit)
Davis,2004 | Arm A- Prescriptions for | ICS NR Mean diff: 9.99E+02 NR NR
15 Guidelines | controller prescriptions/m
only, 30 medicine onth
Davis,2004 | Arm B- Prescriptions for ICS NR Time: 6 NR NR
15 Education | controller prescriptions/m p-value: <0.001
and medicine onth
toolkit, 20
Davis,2010 | Decision Documentation NR NR Time: 180 NR NR
! Support, | of level of p-value: 0.0013
180 asthma
control/severity
Davis,2010 | Decision Prescriptions for NR NR Time: 18 NR NR
! support, controller p-value: 0.017
180 medicine
Finkelstein, | Arm A- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005M Control controller change from Mean diff: NR Mean diff: 0.07 asthma, 1(+) asthma
(standard medicine baseline 95%CI: NR 95%Cl: -0.01, 0.15 controller dispensed.
practice), proportional to
1531 each practice
Finkelstein, | Arm B- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 PLE controller change from Mean diff: NR Mean diff: 0.16 asthma, 1(+) asthma
Interventio | medicine baseline 95%CI: 0.08, 0.24 controller dispensed.
n, 2003 proportional to
each practice
Finkelstein, | Arm C- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 Planned controller change from Mean diff: NR Mean diff: 0.13 asthma, 1(+) asthma
Care medicine baseline 95%CI: 0.07, 0.19 controller dispensed.
Interventio proportional to
n, 1635 each practice
Finkelstein, | Arm A- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
2005™ Control controller change from Mean diff: NR Mean diff: 0.04 asthma, 3(+) asthma
(standard medicine baseline 95%Cl: -0.02, 0.10 controller dispensed.
practice) proportional to
1531 each practice
Finkelstein, | Arm B- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 PLE controller change from Mean diff: NR Mean diff: 0.08 asthma, 3(+) asthma
Interventio | medicine baseline 95%CI: 0.02, 0.14 controller dispensed.
n, 2003 proportional to
each practice
Finkelstein, | Arm C- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005M Planned controller change from Mean diff: NR Mean diff: 0.1 asthma, 3(+) asthma
care medicine baseline 95%Cl: 0.06, 0.14 controller dispensed.
interventio proportional to
n, 1635 each practice
Finkelstein, | Arm A- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005M Control controller change from Mean diff: NR Mean diff: 0.1 asthma, 1(+) inhaled
(standard medicine baseline 95%Cl: 0.00, 0.20 corticosteroid.
practice), proportional to
1531 each practice
Finkelstein, | Arm B- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 PLE controller change from Mean diff: NR Mean diff: 0.18 asthma, 1(+) inhaled
Interventio | medicine baseline 95%CI: 0.10, 0.26 corticosteroid.
n, 2003 proportional to
each practice
Finkelstein, | Arm C- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005M Planned controller change from Mean diff: NR Mean diff: 0.17 asthma, 1(+) inhaled
care medicine baseline 95%CI: 0.11, 0.23 corticosteroid.
interventio proportional to
n, 1635 each practice
Finkelstein, | Arm A- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005M Control controller change from Mean diff: NR Mean diff: 0.03 asthma, 3(+) inhaled
(standard medicine baseline 95%Cl: -0.03,0.09 corticosteroid.
practice), proportional to
1531 each practice
Finkelstein, | Arm B- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 PLE controller change from Mean diff: NR Mean diff: 0.09 , asthma, 3(+) inhaled
Interventio | medicine baseline 95%CIl: 0.03,0.15 corticosteroid.
n, 2003 proportional to
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
each practice
Finkelstein, | Arm C- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 Planned controller change from Mean diff: NR Mean diff: 0.09 asthma, 3(+) inhaled
care medicine baseline 95%CIl: 0.07,0.11 corticosteroid.
interventio proportional to
n, 1635 each practice
Finkelstein, | Arm A- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 Control controller change from Mean diff: NR Mean diff: 0.02 asthma, 1(+) oral steroid
(standard medicine baseline 95%Cl: -0.01, 0.05 dispensed.
practice), proportional to
1531 each practice
Finkelstein, | Arm B- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 PLE controller change from Mean diff: NR Mean diff: 0.05 asthma, 1(+) oral steroid
Interventio | medicine baseline 95%CIl: 0.00,0.10 dispensed.
n, 2003 proportional to
each practice
Finkelstein, | Arm C- Prescriptions for | Mean absolute NR Time: 12 Time: 24 Among all patients with
2005 Planned controller change from Mean diff: NR Mean diff: 0.04 asthma, 1(+) oral steroid
care medicine baseline 95%Cl: 0.00, 0.08 dispensed.
interventio proportional to
n, 1635 each practice
Finkelstein, | Arm A- Follow-up visits Unadjusted NR Time: 12 Time: 24 Ambulatory visits
2005 Control mean absolute Mean diff: NR Mean diff: -0.01
(standard change from 95%Cl: -0.23,0.14
practice), baseline
1531
Finkelstein, | Arm B- Follow-up visits Unadjusted NR Time: 12 Time: 24 Ambulatory visits
2005M" PLE mean absolute Mean diff: NR Mean diff: 0.17
Interventio change from 95%ClI: -0.01, 0.35
n, 2003 baseline
Gorton,199 | Arm A- Prescription of NR NR NR Mean diff: -0.05 SD *p<0.05 for site A and
5 Control peak flow meter diff: 1.08 p<0.01 for Site b.
compariso
n site, 19
Lesho,2005 | Decision Prescriptions for NR NR Mean diff: 0.02 NR Result reported only for
16 Support, controller p-value: 0.78 those with persistent
334 medicine asthma
Lesho,2005 | Decision Self- NR NR Mean diff: 0.28 NR Result reported only for
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
1 Support, management p-value: <0.001 those with persistent
334 education asthma
Mangione- | Arm A- Asthma action All patients NR NR Mean diff: 1 NR
Smith,2005 | Control plans should have a
3 (standard written action
practice), plan in the
385 medical record
that is based on
changes
in symptoms or
peak flow
measurement
Mangione- | Arm B- Asthma action All patients NR NR Mean diff: 34 NR
Smith,2005 | Learning plans should have a
3 collaborati written action
ve, 126 plan in the
medical record
that is based on
changes
in symptoms or
peak flow
measurement
Mangione- | Arm A- Follow-up visits Patients whose NR NR Mean diff: 3 NR
Smith,2005 | Control asthma
3 (standard medications are
practice), changed during
385 one visit have a
follow-up visit
within 6 weeks
Mangione- | Arm B- Follow-up visits Patients whose NR NR Mean diff: 0 NR
Smith,2005 | Learning asthma
8 collaborati medications are
ve, 126 changed during
one visit have a
follow-up visit
within 6 weeks
Mangione- | Arm A- Self- NR NR NR Mean diff: -8 NR
Smith,2005 | Control management

E-205




Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
3 (standard | education
practice)
385
Mangione- | Arm B- Self- NR NR NR Mean diff: 16 NR
Smith,2005 | Learning management
3 collaborati | education
ve, 126
Mangione- | Arm A- Followup visits Patients with NR NR Mean diff: 4 NR
Smith, Control asthma shoul
2005% have at least
two routine
planned
followup visits
for asthma
annually.
Mangione- | Arm B- Followup visits Patients with Nr NR Mean diff: -12 NR
Smith, Learning asthma shoul
2005% collaborati have at least
ve two routine
planned
followup visits
for asthma
annually.
Mitchell,20 | Arm A- Prescriptions for | % decrease in NR Time: 9 NR NR
05"’ Control controller the number of Mean diff: NR
(standard medicine inhalers SD diff; 9.99E+02
practice) prescribed 95%CI: NR
p-value: NR
13.3% decrease
Mitchell,20 Arm B- Prescriptions for % decrease in NR Time: 9 NR % decrease in the
05"’ Decision controller the number of Mean diff: NR number of inhalers
support medicine inhalers 6.7% decrease prescribed
prescribed
Mitchell,20 | Arm A- Prescriptions for | Percent NR Time: 9 NR Percent decrease in # of
osY Control controller decrease in # of Mean diff: NR inhaled corticosteroids
(standard medicine inhaled SD diff: 9.99E+02 inhalers prescribed.
practice) corticosteroids 3.5% decrease

inhalers
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
prescribed.
Mitchell,20 | Arm B- Prescriptions for | Percent NR Time: 9 NR Percent decrease in # of
05"’ Decision controller decrease in # of Mean diff: NR inhaled corticosteroids
support medicine inhaled SD diff: NR inhalers prescribed.
corticosteroids 95%CI: NR
inhalers p-value: NR
prescribed. 3.6% decrease
Mitchell,20 Arm A- Prescriptions for % decrease in NR Time: 9 NR % decrease in Rx's for
05"’ Control controller Rx's for mast Mean diff: NR mast cell stabilizers
(standard medicine cell stabilizers SD diff; 9.99E+02
practice) 44.9% decrease
Mitchell,20 Arm B- Prescriptions for % decrease in NR Time: 9 NR % decrease in Rx's for
osY Decision controller Rx's for mast Mean diff: NR mast cell stabilizers
support, medicine cell stabilizers 38.5% decrease
NR
Mitchell,20 | Arm A- Prescriptions for | % decrease in NR Time: 9 NR % decrease in Rx's for
05"’ Control controller theophylline Mean diff: NR theophylline group of
(standard medicine group of drugs SD diff; 9.99E+02 drugs
practice) 83.3% decrease
Mitchell,20 Arm B- Prescriptions for % decrease in NR Time: 9 NR % decrease in Rx's for
05"’ Decision controller theophylline Mean diff: NR theophylline group of
support, medicine group of drugs 31.0% decrease drugs
NR
Mitchell,20 | Arm A- Prescriptions for | Percent NR Time: 9 NR Percent decrease in # of
05"’ Control controller decrease in # of Mean diff: NR inhaled corticosteroids
(standard medicine inhaled SD diff; 9.99E+02 inhalers prescribed.
practice), corticosteroids 3.5% decrease
NR inhalers
prescribed.
Mitchell,20 | Arm B- Prescriptions for | Percent NR Time: 9 NR Percent decrease in # of
05"’ Decision controller decrease in # of Mean diff: NR inhaled corticosteroids
support medicine inhaled 3.6% decrease inhalers prescribed.
corticosteroids
inhalers
prescribed.
Mitchell,20 Arm A- Prescriptions for % decrease in NR Time: 9 NR % decrease in Rx of oral
osY Control controller Rx of oral Mean diff: NR relievers
(standard medicine relievers SD diff; 9.99E+02
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
practice), 28.6% decrease
NR
Mitchell,20 | Arm B- Prescriptions for | % decrease in NR Time: 9 NR % decrease in Rx of oral
05"’ Decision | controller Rx of oral Mean diff: NR relievers
support medicine relievers 28.6%
Mitchell,20 Arm A- Prescriptions for % decrease in NR Time: 9 NR % decrease in Rxs for
05"’ Control controller Rxs for reliever Mean diff: NR reliever dry powder
(standard medicine dry powder SD diff: 9.99E+02 devices (in under 5's)
practice), devices (in 8.2% decrease
NR under 5's)
Mitchell,20 | Arm B- Prescriptions for | % decrease in NR Time: 9 NR % decrease in Rxs for
05"’ Decision controller Rxs for reliever Mean diff: NR reliever dry powder
support medicine dry powder 23.9% decrease devices (in under 5's)
devices (in
under 5's)
Patel,2004" | Organizati | Asthma action NR NR Time: 13 NR NR
onal plans 95%Cl: 1.8,-4.1
Change, p-value: <0.001
427 OR=2.72
Patel,2004" Organizati | Self- NR NR Time: 13 NR NR
onal management 95%ClI: 1.4,2.7
Change-, education p-value: <0.001
427 OR=1.89
Saini,2004° | Arm C- Documentation Perceived 11-55 NR p-value: 0.04 NR
Education, | of level of control over
39 asthma asthma
control/severity
Shapiro,20 SBHC, Documentation NR NR Time: 12 NR NR
11° 200 of level of p-value: <0.01
asthma
control/severity
Shapiro,20 | NYCHP, Documentation NR NR Time: 12 NR NR
11° 249 of level of p-value: <0.001
asthma
control/severity
Smeele,19 Arm A- Prescriptions for Exacerbations: NR Mean diff: 0.04 NR NR
99" Control controller Prescription of 95%Cl: -11%,19%
(standard medicine oral steroids p-value: 0.7
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
practice),
15
Smeele, 19 | Arm A- Prescriptions for | Exacerbations: NR Mean diff: -0.01 NR NR
99" Control controller Prescription of 95%Cl: -13%, 14%
(standard medicine inhaled steroids p-value: 0.9
practice),
17
Smeele,19 Arm B- Prescriptions for Exacerbations: NR Mean diff: 0.13 NR NR
99" Education, | controller Prescription of 95%Cl: -1%, 27%
17 medicine inhaled steroids p-value: 0.08
Smeele, 19 | Arm A- Self- Patient NR change in number of NR NR
99" control management education GP=2
group education inhalation
instruction
materials
Smeele, 19 | Arm B- Self- Patient NR Change in number of NR NR
99" Education, | management education GP =+2
17 education inhalation
instruction
materials
Smeele,19 Arm A- Self- Advise on NR Mean diff: 0.04 NR NR
g9*® Control, management house dust mite 95%Cl: -2%,10%
17 education p-value: 0.2
Smeele,19 | Arm B- Self- Advise on NR Mean diff: -0.02 NR NR
99" Interventio | management house dust mite 95%Cl: -6%,2%
n, 16 education p-value: 0.3
Smeele,19 Arm A- Self- Written patient NR Mean diff: 0.07 NR NR
99*° Control management education 95%Cl: -1%,15%
(standard education p-value: 0.1
practice),
17
Smeele, 19 | Arm B- Self- Written patient NR Mean diff: 0.03 NR NR
g9*® Education, | management education 95%Cl: -7%,13%
16 education p-value: 0.6
Suh,2001™ | Arm A- Environmental number of NR Time: 9 NR Mean difference by
intermitten | control practice prescriptions of Mean diff: 0.37 bootstrap method used
t, 566 recommendation | long term SD diff: NR to determine the
S controller meds 95%CI: 0.25, 0.47 confidence interval was
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Author, Arm, N Health Care Definition of Range of Scale End of treatment Last Follow-up Additional Comments
Year Process Scale Mean difference Mean difference
Outcome e SD e SD
e 95%CI e 95%CI
e P-value e P-value
per patient p-value: 0.001 0.37 for intermittent and -
0.29 for persistent group.
P is less than value in
cell for intermittent group.
Suh,2001™ | Arm A- Prescriptions for | "short acting NR Time: 9 NR p-values less than value
intermitten | controller controller” Mean diff: 0.36 in cell --- short acting =
t, 566 medicine 95%CIl: 0.23,0.48 short acting beta agonist,
p-value: 0.001 but not clear in study.
T0,2008° PCAPP Asthma action NR NR NR Time: 12 Dichotomous outcome:
Interventio | plans 95%Cl: 1.88,3.07 Have you been given a
n, 1014 p-value: <0.0001 personal asthma self-
OR: 2.41 management plan or
action plan?
Yawn,2010 | Education | Self- NR NR Time: 9 NR NR
20 and management Mean diff: 5.75
Feedback | education p-value: <0.0001
851

GP = General Practitioner; NR = Not Reported; OR = odds ratio; PCAPP = Primary Care Asthma Pilot Project; PLE = Peer Leader Education; SBHC = South Bronx Health; SD =
standard deviation
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Evidence Table 11. Risk of bias

Randomized Control Studies

Author, year | Random Allocation Blinding of Blinding of Blinding of Blinding of Incomplete Incomplete | Selective Other
sequence | concealment | Participants Investigators healthcare clinical healthcare clinical reporting | bias
generation process outcome process outcome

outcome assessment outcome data
assessment data

Shah S., Low Risk Low Risk Low Risk Low Risk Unclear Risk Unclear Risk Unclear Risk | Unclear Risk | Unclear N/A

2011 % Risk

Shapgi)go A., High Risk High Risk High Risk High Risk Low Risk Unclear Risk Low Risk Unclear Risk | Low Risk N/A

2011

Fairall L., Low Risk Low Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Unclear Unclear

2010" Risk Risk

De Vries, High Risk High Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Low Risk N/A

2010"

Liaw ST, Low Risk Unclear Risk | Unclear Risk High Risk Low Risk N/A Unclear Risk | N/A High Risk | N/A

2008%

Hagmolen, Unclear Unclear Risk Low Risk Unclear Risk Unclear Risk Unclear Risk Low Risk Low Risk Low Risk Low

\A/., 2008 Risk Risk

Hagmolen, Unclear Unclear Risk | Low Risk Low Risk High Risk High Risk Low Risk Low Risk Low Risk Low

;/‘\1/., 2008 Risk Risk

Schneider Unclear Unclear Risk | Unclear Risk Unclear Risk Unclear Risk Unclear Risk Low Risk Low Risk Low Risk Low

,465., 2008 Risk Risk

Martens Unclear Unclear Risk | Low Risk Unclear Risk Low Risk Low Risk High Risk High Risk Low Risk High

J.D.,2007*® | Risk Risk

Renzi PM Unclear Unclear Risk | High Risk High Risk High Risk High Risk N/A Low Risk Low Risk

2006 Risk
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Randomized Control Studies

Author, year | Random Allocation Blinding of Blinding of Blinding of Blinding of Incomplete Incomplete | Selective Other
sequence | concealment | Participants Investigators healthcare clinical healthcare clinical reporting | bias
generation process outcome process outcome

outcome assessment outcome data
assessment data

Shah S., Low Risk Low Risk Low Risk Low Risk Unclear Risk Unclear Risk Unclear Risk | Unclear Risk | Unclear N/A

2011 % Risk

Shapgi)go A, High Risk High Risk High Risk High Risk Low Risk Unclear Risk Low Risk Unclear Risk | Low Risk N/A

2011

Fairall L., Low Risk Low Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Unclear Unclear

2010% Risk Risk

De Vries, High Risk High Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Low Risk N/A

2010"

Liaw ST, Low Risk Unclear Risk | Unclear Risk High Risk Low Risk N/A Unclear Risk | N/A High Risk | N/A

2008%

Cabana MD, | Low Risk High Risk High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk N/A

2006’

Kattasn1 M,, Low Risk Low Risk High Risk High Risk Unclear Risk Unclear Risk Low Risk Low Risk Low Risk N/A

2006

Finkelstein J. | Low Risk Unclear Risk | High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | N/A

A., 2005

21

Daniels E. Low Risk Unclear Risk | High Risk Unclear Risk Unclear Risk N/A Low Risk N/A Low Risk N/A

C., 2005

14

Mitchell Low Risk Unclear Risk | High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk N/A

E.A.,2005%

Lozano P, Unclear High Risk High Risk High Risk Unclear Risk Low Risk High Risk High Risk Low Risk Low

2004 * Risk Risk

Baker R., Low Risk Low Risk High Risk Unclear Risk Low Risk Low Risk High Risk High Risk Unclear N/A

22003 Risk
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Randomized Control Studies

Author, year | Random Allocation Blinding of Blinding of Blinding of Blinding of Incomplete Incomplete | Selective Other
sequence | concealment | Participants Investigators healthcare clinical healthcare clinical reporting | bias
generation process outcome process outcome

outcome assessment outcome data
assessment data

Shah S., Low Risk Low Risk Low Risk Low Risk Unclear Risk Unclear Risk Unclear Risk | Unclear Risk | Unclear N/A

2011 % Risk

Shapgi)go A, High Risk High Risk High Risk High Risk Low Risk Unclear Risk Low Risk Unclear Risk | Low Risk N/A

2011

Fairall L., Low Risk Low Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Unclear Unclear

2010% Risk Risk

De Vries, High Risk High Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Low Risk N/A

2010"

Liaw ST, Low Risk Unclear Risk | Unclear Risk High Risk Low Risk N/A Unclear Risk | N/A High Risk | N/A

2008%

Eccles M, Low Risk Unclear Risk | High Risk Unclear Risk Low Risk Unclear Risk Low Risk High Risk High Risk | Low

2002 *® Risk

Sondergaard | Unclear Unclear Risk | High Risk Unclear Risk Low Risk Low Risk Low Risk Low

gi, 2002 Risk Risk

Herborg H., High Risk High Risk Low Risk High Risk Low Risk Low Risk High Risk High Risk High Risk | Low

2001 Risk

27

Smeele I. J., | Low Risk Unclear Risk | Unclear Risk Unclear Risk Unclear Risk Unclear Risk Low Risk Unclear Risk | Unclear Low

1999 Risk Risk

53

Lundborg C. | High Risk High Risk Unclear Risk Unclear Risk Low Risk Low Risk High Risk High Risk High Risk | Low

S., 1999 Risk

35

Premaratne Low Risk High Risk Unclear Risk Unclear Risk Unclear Risk Low Risk Low Risk High Risk Low Risk Low

U. N., 1999 Risk
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Randomized Control Studies

Author, year | Random Allocation Blinding of Blinding of Blinding of Blinding of Incomplete Incomplete | Selective Other
sequence | concealment | Participants Investigators healthcare clinical healthcare clinical reporting | bias
generation process outcome process outcome

outcome assessment outcome data
assessment data

Shah S., Low Risk Low Risk Low Risk Low Risk Unclear Risk Unclear Risk Unclear Risk | Unclear Risk | Unclear N/A

2011 % Risk

Shapgi)go A, High Risk High Risk High Risk High Risk Low Risk Unclear Risk Low Risk Unclear Risk | Low Risk N/A

2011

Fairall L., Low Risk Low Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Unclear Unclear

2010% Risk Risk

De Vries, High Risk High Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Low Risk N/A

2010"

Liaw ST, Low Risk Unclear Risk | Unclear Risk High Risk Low Risk N/A Unclear Risk | N/A High Risk | N/A

2008%

Gorton TA, High Risk High Risk High Risk Unclear Risk Unclear Risk Unclear Risk High Risk High Risk Low Risk High

1995 % Risk

Halterman Low Risk Low Risk High Risk N/A Low Risk Low Risk Low Risk N/A Low Risk N/A

J.S., 2006 *°

Halterman Low Risk Unclear Risk | High Risk Unclear Risk Low Risk Low Risk Low Risk Low Risk Unclear Low

JS, 2005 *° Risk Risk

Holton C., Unclear Low Risk High Risk Unclear Risk Unclear Risk Unclear Risk Low Risk Unclear Risk | High Risk | High

2011 Risk Risk

28

Veninga Unclear Unclear Risk | High Risk High Risk Low Risk Unclear Risk Unclear Risk | Unclear Risk | Low Risk Low

t%CM, 2000 Risk Risk
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Randomized Control Studies

Author, year | Random Allocation Blinding of Blinding of Blinding of Blinding of Incomplete Incomplete | Selective Other
sequence | concealment | Participants Investigators healthcare clinical healthcare clinical reporting | bias
generation process outcome process outcome

outcome assessment outcome data
assessment data

Shah S., Low Risk Low Risk Low Risk Low Risk Unclear Risk Unclear Risk Unclear Risk | Unclear Risk | Unclear N/A

2011 % Risk

Shapgi)go A, High Risk High Risk High Risk High Risk Low Risk Unclear Risk Low Risk Unclear Risk | Low Risk N/A

2011

Fairall L., Low Risk Low Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Unclear Unclear

2010% Risk Risk

De Vries, High Risk High Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Low Risk N/A

2010"

Liaw ST, Low Risk Unclear Risk | Unclear Risk High Risk Low Risk N/A Unclear Risk | N/A High Risk | N/A

2008%

Yawn BP, High Risk Unclear Risk | High Risk High Risk High Risk N/A Unclear Risk | N/A Unclear Unclear

2008 Risk Risk

62

Yawn BP, High Risk Unclear Risk | High Risk High Risk High Risk N/A Unclear Risk | N/A Unclear Unclear

2008 Risk Risk

62

Brown R, Unclear High Risk Unclear Risk High Risk Unclear Risk Unclear Risk Unclear Risk | Low Risk Low Risk N/A

52004 Risk

Ruoff G., Low Risk Low Risk Unclear Risk High Risk High Risk Unclear Risk Unclear Risk | Unclear Risk | Unclear Low

2002 Risk Risk

Davis A.M., Low Risk High Risk High Risk High Risk High Risk Unclear Risk | Unclear Risk | Unclear Unclear

2010 *° Risk Risk
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Randomized Control Studies

Author, year | Random Allocation Blinding of Blinding of Blinding of Blinding of Incomplete Incomplete | Selective Other
sequence | concealment | Participants Investigators healthcare clinical healthcare clinical reporting | bias
generation process outcome process outcome

outcome assessment outcome data
assessment data

Shah S., Low Risk Low Risk Low Risk Low Risk Unclear Risk Unclear Risk Unclear Risk | Unclear Risk | Unclear N/A

2011 % Risk

Shapgi)go A, High Risk High Risk High Risk High Risk Low Risk Unclear Risk Low Risk Unclear Risk | Low Risk N/A

2011

Fairall L., Low Risk Low Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Unclear Unclear

2010% Risk Risk

De Vries, High Risk High Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Low Risk N/A

2010"

Liaw ST, Low Risk Unclear Risk | Unclear Risk High Risk Low Risk N/A Unclear Risk | N/A High Risk | N/A

2008%

Veninga Unclear Unclear Risk | Low Risk High Risk Low Risk N/A Unclear Risk | N/A Low Risk N/A

CCM, 1999% | Risk

Feder G, Unclear High Risk High Risk High Risk High Risk N/A Unclear Risk | N/A Unclear Unclear

210995 Risk Risk Risk

Mangione- High Risk High Risk High Risk High Risk High Risk High Risk Unclear Risk | Unclear Risk | Unclear N/A

Smith R., Risk

2005

37

Weinberger Low Risk Unclear Risk | Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low

M, 2002 ** Risk

Saini B, High Risk High Risk High Risk High Risk High Risk High Risk Low Risk Low Risk Unclear High

2004 Risk Risk
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Randomized Control Studies

Author, year | Random Allocation Blinding of Blinding of Blinding of Blinding of Incomplete Incomplete | Selective Other
sequence | concealment | Participants Investigators healthcare clinical healthcare clinical reporting | bias
generation process outcome process outcome

outcome assessment outcome data
assessment data

Shah S., Low Risk Low Risk Low Risk Low Risk Unclear Risk Unclear Risk Unclear Risk | Unclear Risk | Unclear N/A

2011 % Risk

Shapgi)go A, High Risk High Risk High Risk High Risk Low Risk Unclear Risk Low Risk Unclear Risk | Low Risk N/A

2011

Fairall L., Low Risk Low Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Unclear Unclear

2010% Risk Risk

De Vries, High Risk High Risk High Risk Unclear Risk Low Risk N/A Unclear Risk | N/A Low Risk N/A

2010"

Liaw ST, Low Risk Unclear Risk | Unclear Risk High Risk Low Risk N/A Unclear Risk | N/A High Risk | N/A

2008%

Saini B, High Risk High Risk High Risk High Risk High Risk High Risk Low Risk Low Risk Unclear High

2004 Risk Risk

Bryce FP, Low Risk Unclear Risk | Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low

%995 Risk

Bryce FP, Low Risk Unclear Risk | Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low

f:jL995 Risk

McCowan Low Risk Low Risk Unclear Risk Unclear Risk Unclear Risk Unclear Risk High Risk High Risk Unclear High

C., 2001 * Risk Risk

Cloutier MM, | Unclear Unclear Risk | High Risk High Risk Unclear Risk High Risk High Risk

2012 Risk
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Pre-post studies

Author, Random Allocation  Blinding of Blinding of |Blinding of |Blinding of |Incomplete |Incomplete |Selective Other bias [Independent |Intervention

year sequence |concealment |Participants |nvestigators |healthcare |clinical healthcare |clinical reporting intervention |unlikely to
generation process outcome process outcome affect data

outcome assessment |outcome data collection
assessment data

Rancg1 K., High Risk  |High Risk High Risk Unclear Risk |Low Risk Unclear Risk |Low Risk Low Risk Low Risk Low Risk |Yes Yes

2011

Bender B. Unclear Unclear Risk [High Risk Low Risk Unclear Risk |High Risk Unclear Risk |Unclear Risk |Low Risk Low Risk |Yes Yes

G.,2011° |Risk

Cho S. H., |Unclear Unclear Risk [High Risk Low Risk Low Risk Unclear Risk | Low Risk Unclear Risk | Low Risk Low Risk |Yes Yes

2010° Risk

Sulaiman N. |Low Risk Low Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk |Yes Yes

D., 2010

To T, N/A N/A High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk N/A Yes Yes

2008

Horswell High Risk High Risk High Risk High Risk Low Risk Low Risk Unclear Risk |Unclear Risk |Low Risk N/A Yes Yes

R.,2008%

Frankowski |High Risk High Risk High Risk High Risk High Risk Unclear Risk | Low Risk Unclear Risk |Unclear Risk |N/A Yes No

B. L., 2006

22

Cloutier Unclear Unclear Risk [High Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk N/A Yes No

M.M.,2005"" |Risk

Lesho EP, |Unclear Unclear Risk [High Risk High Risk High Risk High Risk Low Risk Low Risk High Risk N/A Yes No

2005 * Risk

Davis R. S., |Unclear Unclear Risk |High Risk High Risk High Risk Unclear Risk |Low Risk Unclear Risk |Low Risk N/A Yes Yes

2004 Risk

16

Mabhi-Taright|Unclear Unclear Risk [High Risk High Risk Low Risk Low Risk Unclear Risk |Unclear Risk |Unclear Risk |N/A Yes Yes

?6., 2004 Risk

E-219




Pre-post studies

Author, Random Allocation  Blinding of Blinding of |Blinding of |Blinding of |Incomplete |Incomplete |Selective Other bias [Independent |Intervention

year sequence |concealment |Participants |nvestigators |healthcare |clinical healthcare |clinical reporting intervention |unlikely to
generation process outcome process outcome affect data

outcome assessment |outcome data collection
assessment data

Patel P. H., |Unclear Unclear Risk |High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk N/A Yes Yes

2004 Risk

42

Coleman C. |Low Risk Low Risk Low Risk Unclear Risk |Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk |Yes No

l., 2003

13

Cloutier Low Risk Low Risk Unclear Risk [Unclear Risk |Low Risk Low Risk Unclear Risk |Low Risk Low Risk Low Risk |Yes Yes

M.M., 2002

12

Suh D. C., |Low Risk Low Risk Low Risk Low Risk Low Risk Unclear Risk |Unclear Risk |Unclear Risk [Unclear Risk [Low Risk |No Yes

35001

Richman M. |High Risk  |High Risk Unclear Risk [Unclear Risk |Unclear Risk |Unclear Risk [High Risk High Risk Unclear Risk [Low Risk [No No

J, 2000

46

Shiffman High Risk  |High Risk High Risk High Risk High Risk High Risk Unclear Risk |Unclear Risk |Unclear Risk |Low Risk |No Yes

R.N., 2000

52

Hoskérgs G., |High Risk  [High Risk Unclear Risk [Unclear Risk |Unclear Risk |Unclear Risk [High Risk High Risk Unclear Risk [Low Risk [No No

1997
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Pre-post studies

Author, Random Allocation  Blinding of Blinding of |Blinding of |Blinding of |Incomplete |Incomplete |Selective Other bias [Independent |Intervention
year sequence |concealment |Participants |nvestigators |healthcare |clinical healthcare |clinical reporting intervention |unlikely to
generation process outcome process outcome affect data

outcome assessment |outcome data collection
assessment data

Blackstien- |High Risk |High Risk High Risk High Risk High Risk High Risk High Risk High Risk Unclear Risk |Unclear Yes No

Hirsch P., Risk

2000

4

Cloutier High Risk  |High Risk High Risk High Risk Unclear Risk |Unclear Risk |Unclear Risk | Unclear Risk | Low Risk Yes Yes

MM, 2009 *°

Thyne S.M., |Unclear Unclear Risk |High Risk High Risk Unclear Risk |Unclear Risk |Unclear Risk |High Risk Low Risk Low Risk |Yes Yes

2007 Risk

57

O’Laughlen |High Risk |Unclear Risk |High Risk High Risk Unclear Risk |High Risk Unclear Risk |Unclear Risk |Unclear Risk |N/A Yes No

MC, 2008

AbleslAZ, Unclear Unclear Risk [High Risk High Risk High Risk High Risk Unclear Risk |Unclear Risk |Unclear Risk |N/A Yes No

2002 Risk

N/A= Not applicable
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