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Closing the Quality Gap Series: Revisiting the State of
the Science
The Patient-Centered Medical Home

Structured Abstract

Objectives: As part of the Agency for Healthcare Research and Quality’s (AHRQ’s) “Closing
the Quality Gap” series, this systematic review sought to identify completed and ongoing
evaluations of the comprehensive patient-centered medical home (PCMH), summarize current
evidence for this model, and identify gaps in the evidence.

Data Sources: We searched PubMed®, CINAHL®, and the CDSR for published English-
language studies, and a wide variety of databases and web resources to identify ongoing or
recently completed studies.

Review Methods: Two investigators per study screened abstracts and full-text articles for
inclusion, abstracted data, and performed quality ratings and evidence grading. Our functional
definition of PCMH was based on the definition used by AHRQ. We included studies that
explicitly claimed to be evaluating PCMH and those that did not but which met our functional
definition.

Results: Seventeen studies with comparison groups evaluated the effects of PCMH (Key
Question [KQ] 1). Older adults in the United States were the most commonly studied population
(8 of 17 studies). PCMH interventions had a small positive impact on patient experiences, and
small to moderate positive effects on preventive care services (moderate strength of evidence
[SOE]). Staff experiences were also improved by a small to moderate degree (low SOE). There
was little to no evidence of improved clinical outcomes or reduction in utilization or total costs.

Twenty of 26 studies reported approaches that addressed all seven major PCMH components
(KQ 2), including team based-care, sustained partnership, reorganized or structural changes to
care, enhanced access, coordinated care, comprehensive care, and a systems-based approach to
quality. A total of 51 strategies were used to address the 7 major PCMH components.

Twenty-one of 26 studies reported information on financial systems used to implement PCMH,
implementation strategies, and/or organizational learning strategies for implementing PCMH

(KQ3).

The 30 studies identified in the horizon scan of ongoing PCMH studies (KQ 4) were broadly
representative of the U.S. health care system, both in geography and in the complexity of private
and public health care payers and delivery networks.

Conclusions: Published studies of PCMH interventions often have similar broad elements, but
precise components of care varied widely. The PCMH holds promise for improving the
experiences of patients and staff, and potentially for improving care processes. However, there is
little to no evidence of improved patient clinical outcomes or reduced economic burden. Ongoing



studies identified through the horizon scan have potential to greatly expand the evidence base
relating to PCMH,
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Executive Summary

Background

The United States spends a greater proportion of its gross domestic product on health care
than any other country in the world (17.6 percent in 2009)," yet often fails to provide high-
quality and efficient health care.>® U.S. health care has traditionally been based on a solid
foundation of primary care to meet the majority of preventive, acute, and chronic health care
needs of its population; however, the recent challenges facing health care in the United States
have been particularly magnified within the primary care setting. Access to primary care is
limited in many areas, particularly rural communities. Fewer U.S. physicians are choosing
primary care as a profession, and satisfaction among primary care physicians has waned amid the
growing demands of office-based practice.” There has been growing concern that current models
of primary care will not be sustainable for meeting the broad health care needs of the American
population.

The patient-centered medical home (PCMH) is a model of primary care transformation that
seeks to meet the variety of health care needs of patients and to improve patient and staff
experiences, outcomes, safety, and system efficiency.®* The term “medical home” was first
used by the American Academy of Pediatrics in 1967 to describe the concept of a single
centralized source of care and medical record for children with special health care needs.'? The
current concept of PCMH has been greatly expanded and is based on 40 years of previous efforts
to redesign primary care to provide the highest quality of care possible.**** The chronic care
model,*>*® a conceptual model for organizing chronic illness care that is associated with
improved health outcomes, is the cornerstone of PCMH.*” PCMH builds on this model and is
intended to address the full range of patient-focused health care needs. ® As defined by physician
and consumer groups, the core principles of the PCMH are: wide-ranging team-based care;
patient-centered orientation toward the whole person; care that is coordinated across all elements
of the health care system and the patient’s community; enhanced access to care that utilizes
alternative methods of communication; and a systems-based approach to quality and safety.’

It has been hypothesized that comprehensive PCMH interventions hold promise as a pathway
to improved primary health care quality, safety, efficiency, and effectiveness. The PCMH has
also been described as a “lifeline for primary care” that has the potential to transform and
increase the appeal and viability of primary care practice.'® Given the conceptual promise of
PCMH, professional societies have endorsed the model," and large health systems have begun to
implement PCMH-based programs. These include health maintenance organizations (HMOs),
networks of Medicaid providers, community health centers, private integrated delivery systems,
private practices, the United States Department of Veterans Affairs (VA) health care system, and
components of the Department of Defense military health care system.”** The goal is to
improve the care of patients across the continuum of prevention and treatment of chronic and
acute illness, while potentially improving both patient and provider experiences with the health
care system. Further, it has been hypothesized that PCMH may introduce efficiencies in care that
help contain rising health care costs.”

Although the PCMH is built on a solid foundation, the evidence for benefit of comprehensive
PCMH interventions is uncertain. Therefore, the Agency for Healthcare Research and Quality
(AHRQ) commissioned a systematic review to evaluate the current state of the evidence for a
range of outcomes and to identify ongoing studies that could address current gaps in evidence.
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Medical homes can be established in specialty settings, but for the purposes of this review we
chose to focus on primary care-based evaluations of the model, the setting of broadest
applicability and with the most extant research. Further, we developed an operational definition
of a comprehensive PCMH intervention that is based on the AHRQ definition of PCMH, which
does not require an enhanced payment model.® By using the AHRQ definition, our review was
more inclusive of studies that tested the critical principles that embody the Institute of Medicine
(IOM) concept of patient-centered care.”*

Objectives

As part of the “Closing the Quality Gap” series of Evidence-based Practice Center (EPC)
reviews, this systematic review was commissioned to identify completed and ongoing efforts to
evaluate the comprehensive PCMH model, summarize current evidence for this model, and
identify gaps in the evidence. Because the PCMH model is being implemented widely but the
number of completed studies was expected to be small, the identification of ongoing studies was
an important goal of this review. This “horizon scan” component of the review will help to
identify forthcoming studies that may address gaps in the currently available evidence.

The key questions (KQs) for the review are listed below. For clarification, KQs 1-3 concern
published studies, while KQ 4 is a “horizon scan” question that relates to unpublished
comparative studies now in progress.

KQ 1: In published, primary care—based evaluations of comprehensive PCMH interventions,
what are the effects of the PCMH on patient and staff experiences, process of care,
clinical outcomes, and economic outcomes?

a) Are specific PCMH components associated with greater effects on patient and
staff experiences, process of care, clinical outcomes, and economic outcomes?

b) Is implementation of comprehensive PCMH associated with unintended
consequences (e.g., decrease in levels of indicated care for nonpriority conditions)
or other harms?

KQ 2: In published, primary care—based evaluations of comprehensive PCMH interventions,
what individual PCMH components have been implemented?

KQ 3: In published, primary care—based evaluations of comprehensive PCMH interventions,
what financial models and implementation strategies have been used to support uptake?

KQ 4: What primary care—based studies evaluating the effects of comprehensive PCMH
interventions on patient and staff experiences, process of care, clinical outcomes, or
economic outcomes are currently under way? In these ongoing studies, what are the study
designs, PCMH components, comparators, settings, financial models, and outcomes to be
evaluated?

Analytic Framework
Figure ES-1 shows the analytic framework for the review.
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Figure ES-1. Analytic framework
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Abbreviations: KQ = key question; PCMH = patient-centered medical home

The figure illustrates how comprehensive PCMH interventions (the combination of PCMH
elements taken as a group, not just the individual components) and their comparators have been
shown in the published literature to impact outcomes of interest (KQ 1), including patient and
staff experiences, process of care, clinical outcomes, and economic outcomes. In addition, the
association of PCMH with unintended consequences or other harms is demonstrated. The
individual components of PCMH and their incorporation and/or implementation in PCMH
evaluations are demonstrated (KQ 2), as well as the financial models and system change or
organizational learning strategies used to support uptake (KQ 3). Finally, the figure illustrates the
way in which the above-mentioned outcomes and moderators were identified in ongoing studies

(KQ 4).
Methods

1. Input from Stakeholders. Topics for the “Closing the Quality Gap” series were solicited
from the portfolio leads at AHRQ. Nominations included a brief background and context;
the importance and/or rationale for the topic; the focus or population of interest; relevant
outcomes; and references to recent or ongoing work. The EPC refined the key questions
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via discussions with the EPC coordinating the “Closing the Quality Gap” series and with
AHRQ. A Technical Expert Panel (TEP), with experts knowledgeable in the PCMH as
primary care model, provided input during the protocol development process.

Data Sources and Selection. For KQs 1-3, we searched PubMed®, the Cumulative
Index to Nursing & Allied Health Literature (CINAHL®), and the Cochrane Database of
Systematic Reviews (CDSR). Our search strategy used the National Library of
Medicine’s medical subject headings (MeSH) keyword nomenclature and text words for
the medical home and eligible study designs. We included studies published in English
and indexed from database inception through February 16, 2011 (PubMed) or March 30,
2011 (CINAHL and CDSR). All searches were designed and conducted in collaboration
with an experienced search librarian. We supplemented these electronic searches with a
manual search of citations from a set of key primary and review articles.”>?°

For KQ 4, we used the term “medical home” to search for ongoing or recently completed
studies in the following databases: ClinicalTrials.gov, Commonwealth Fund, Robert
Wood Johnson Foundation, and databases of Federally funded studies (AHRQ, Centers
for Disease Control and Prevention [CDC], Health Services Research Projects in Progress
[HSRProj], National Institutes of Health [NIH] Reporter (NIH Research Portfolio
Online), Health Resources and Services Administration [HRSA], United States
Department of Veterans Affairs [VA], and the Department of Defense, all searched using
the enGrant Scientific interface). In addition, we conducted manual searches of web-
based resources that did not have searchable databases exploring all web links that
showed promise for relevant information: Patient-Centered Primary Care Collaborative
[PCPCC]), American College of Physicians (ACP), National Academy for State Health
Policy (NASHP), and the Centers for Medicare and Medicaid Services (CMS). To
supplement electronic sources, we sent letters to 10 contacts involved in state-level
projects funded by CMS and a letter to the VA Director of PCMH (designated Patient
Aligned Care Teams [PACT] within the VA environment) demonstration labs, requesting
information about any ongoing or recently completed studies. Finally, we identified a
published horizon scan that included interviews with key informants designed to collect
detailed information about the participants, design, and implementation of ongoing
PCMH programs.”® We used information from this horizon scan to verify and augment
data obtained from the above-mentioned databases/study registries.

Using the criteria described in Table ES-1, two investigators independently reviewed
each title and abstract for potential relevance to the key questions; articles included by
either investigator underwent full-text screening. At the full-text screening stage, two
investigators independently reviewed the full text of each article and indicated a decision
to “include” or “exclude” the article for data abstraction. When the paired reviewers
arrived at different decisions about whether to include or exclude an article, or about the
reason for exclusion, we reached a final agreement through review and discussion among
investigators. Articles meeting eligibility criteria were included for data abstraction. For
KQ4, these procedures were modified such that a single screener initially reviewed all
citations; final eligibility for data abstraction was determined by duplicate review.
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Table ES-1.Inclusion/exclusion criteria

effects on the health care system and patient
health status. We prioritized and abstracted a
specific subset of these outcomes that had face
validity and were reported across studies, and/or
were collected using validated instruments or
methods. These included:

1. Patient experiences:
a. Global/overall patient experiences
b. Coordination of care
c. Patient-provider interaction
2. Staff experiences:
a. Global/overall staff experiences
b. Staff retention rates
c. Staff burnout
3. Process of care:
a. Preventive services

Study_ . Inclusion Criteria Exclusion Criteria
Characteristic
Population e  Adult, primary care patients, selected to Studies where PCMH transformation was
represent the practice rather than on the basis | focused on a small proportion of patients
of a particular chronic illness being cared for in the practice; for
e  Children with special health care needs example, studies restricted to patients with
according to the Health Resources and diabetes
Services Administration (HRSA) definition.
Interventions KQs 1-3: A comprehensive PCMH intervention KQs 1-3: Studies self-identified as
that includes items 1, 3, and 4, below, along with “medical home” but did not describe the
at least two components of item 2: intervention sufficiently to meet the AHRQ
1. Team-based care (team may be virtual). definition
2. Atleast 2 of the following 4 components:
i Enhanced access to care
ii. Coordinated care across settings
iii. Comprehensiveness
iv. A systems-based approach to
improving quality and safety
3. A sustained partnership and personal
relationship over time oriented towards
the whole person
4. Structural changes to the traditional
practice, reorganizing care delivery
KQs 4: PCMH intervention should meet the above
definition; however, because descriptions of
ongoing studies were often sparse, we accepted
the designation of “medical home” as meeting our
intervention criteria without explicit documentation
that the study truly met our functional definition.
Comparators KQs 1-4: KQs 1 and 4: No comparator
e Usual care
e Programs aimed at improving the quality of
care, process outcomes, or clinical outcomes
that do not meet the operational definition of a
comprehensive PCMH intervention given
immediately above
KQ4: For this question, we also accepted
comparisons across different levels of PCMH
implementation (high vs. low adopters).
Outcomes KQ1: PCMH interventions may lead to a variety of | No outcomes of interest reported
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Study
Characteristic

Inclusion Criteria

Exclusion Criteria

b. Chronic iliness care services
4. Clinical outcomes:
a. Health status
b. Laboratory tests
c. Mortality
5. Economic outcomes:
a. Inpatient utilization
b. Emergency department utilization
c. Overall costs
6. Unintended consequences or other harms

KQ 2: PCMH components as listed in the
Intervention section, above (described)

KQ 3:

1. Financial models

2. System-change, along with any theoretical
basis provided

3. Organizational learning strategies and any
theoretical basis provided for these strategies

KQ 4 (horizon scan of ongoing studies):
1. Study design
2. PCMH components
3. Settings (e.g., practice size, geographic
location)
4. Financial models
5. Outcomes assessed (if reported):
a. Patient experiences
b. Staff experiences
c. Process of care
d. Clinical outcomes
e. Economic outcomes

Timing

Studies had to have at least 6 months’ longitudinal
followup

< 6 months’ longitudinal followup

Setting

Primary care settings, e.g., family medicine,
general internal medicine, primary care pediatrics,
general medical clinics such as Federally Qualified
Health Centers, general medical clinics primarily
staffed by mid-level providers, general
practice/practitioner, geriatric practices providing
longitudinal care rather than consultative services
KQ 1-3: Studies conducted in a high-income
economy ? as defined by the World Bank*

KQ 4: Studies underway in the United States”

e  Geriatric practices providing
consultative services
¢ Medical subspecialties

Study design

KQ1, KQ4: Patient or cluster RCT;
nonrandomized clustered controlled trial;
controlled before-and-after study

KQ2, KQg3: Patient or cluster RCT;
nonrandomized clustered controlled trial;
controlled before-and-after study; uncontrolled
pre- and postintervention study

Not a clinical study (e.g., editorial, non—
systematic review, letter to the editor, case
series)

Publications

KQs 1-4: English-language only®

KQs 1-3:

¢ Published date database inception to present
o Peer-reviewed article

KQ 4: Studies had to be ongoing] or scheduled to
complete on or after April 2010.

e Non-English language publication®
e Not peer-reviewed (e.g., letter to
editor)

®We restricted studies for KQs 1-3 to high-income economies—i.e., to countries that have greater cultural and health care system
similarities to the United States—to improve applicability of the study results to the United States.
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bKQ 4 studies were restricted to those conducted in the United States to maximize applicability to our target audience, and
because our knowledge of gray literature sources is good within the U.S., but poor outside the U.S.

“We excluded non-English-language publications for two reasons: (a) we are most interested in health care systems that are
similar to U.S. health care, and reports from these countries are likely to be published in English; and (b) it is the opinion of the
investigators that the resources required for translation of non-English articles would not be justified by the low potential
likelihood of identifying relevant data unavailable from English-language sources.

“The rationale for this was that studies completed prior to April 2010 should already have been published.

Abbreviations: HRSA = Health Resources and Services Administration; KQ = key question; PCMH = patient-centered medical
home; RCT = randomized controlled trial

3. Data Extraction and Quality Assessment. The investigative team created forms for
abstracting the data elements for the key questions. Based on their clinical and
methodological expertise, a pair of researchers was assigned to abstract data from the
eligible articles. One researcher abstracted the data, and the second over-read the article
and the accompanying abstraction form to check for accuracy and completeness.
Disagreements were resolved by consensus or by obtaining a third reviewer’s opinion if
consensus could not be reached by the first two investigators.

To aid in both reproducibility and standardization of data collection, researchers received
data abstraction instructions directly on each form created specifically for this project
within the DistillerSR data synthesis software program (Evidence Partners Inc.,
Manotick, ON, Canada). The abstraction form templates were pilot-tested with a sample
of included articles to ensure that all relevant data elements were captured and that there
was consistency and reproducibility across abstractors. Data abstraction forms for KQs
1-3 included: descriptions of the study design, study population, interventions and
comparators, financial models, implementation methods, study outcomes, and study
quality. Outcomes of interest included patient experiences, staff experiences, process of
care, clinical outcomes, and economic outcomes. For KQ 4, we developed a less detailed
data abstraction form that included: basic study design; geographic location; study
setting, including health care system; number of practices/physicians; payment
reform/financial model; major components of the intervention/PCMH model; the
comparator; types of outcomes being assessed; study dates; and source of funding.

We assessed the quality/risk of bias of studies included for KQ 1 based on their reporting
of relevant data. We evaluated the quality of individual studies using the approach
described in AHRQ’s General Methods Guide.?® To assess quality, we (1) classified the
study design, (2) applied predefined criteria for quality and critical appraisal, and (3)
arrived at a summary judgment of the study’s quality. To evaluate methodological
quality, we applied criteria for each study type derived from core elements described in
the Methods Guide. To indicate the summary judgment of the quality of the individual
studies, we used the summary ratings of good, fair, and poor, based on the studies’
adherence to well-accepted standard methodologies and the adequacy of the reporting.
For each study, one investigator assigned quality ratings, which were over-read by a
second investigator; disagreements were resolved by consensus or a third investigator if
agreement could not be reached.
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The strength of evidence for the highest priority outcomes in KQ 1 was assessed using
the approach described in AHRQ’s Methods Guide.”®?° In brief, the Methods Guide
recommends assessment of four domains: risk of bias, consistency, directness, and
precision. Additional domains are to be used when appropriate: coherence, dose-response
association, impact of plausible residual confounders, strength of association (magnitude
of effect), and publication bias. These domains were considered qualitatively, and a
summary rating assigned, after discussion by two reviewers, as “high,” “moderate,” or
“low” strength of evidence. In some cases, high, moderate, or low ratings were
impossible or imprudent to make; for example, when no evidence was available or when
evidence on the outcome is too weak, sparse, or inconsistent to permit any conclusion to
be drawn. In these situations, a grade of “insufficient” was assigned. This four-level
rating scale consists of the following definitions:

e High: High confidence that the evidence reflects the true effect. Further research is
very unlikely to change our confidence in the estimate of effect.

e Moderate: Moderate confidence that the evidence reflects the true effect. Further
research may change our confidence in the estimate of effect and may change the
estimate.

e Low: Low confidence that the evidence reflects the true effect. Further research is
likely to change the confidence in the estimate of effect and is likely to change the
estimate.

e Insufficient: Evidence either is unavailable or does not permit estimation of an effect.

We did not rate the strength of evidence for KQs 2—4 because these questions were
purely descriptive.

Data Synthesis and Analysis. We summarized key features of the included studies by
key question. For published studies, we created summary tables to describe the basic
study characteristics, interventions, and implementation strategies. Studies were
categorized into those explicitly testing the PCMH model and those that met our
functional definition for PCMH but did use the terms “PCMH” or “medical home”; the
latter are referred to as “functional PCMH” studies in our report. For KQ 1, we used a
random-effects model to compute summary estimates of effect for hospitalizations and
emergency department visits for the subset of studies using RCT designs. Summary
estimates were calculated using Comprehensive Meta-analysis.® For other outcomes, the
study populations, designs, and outcomes were too variable for quantitative analysis, and
results were accordingly synthesized qualitatively. Because the continuous measures used
for most outcomes reported varied greatly across studies, we computed effect sizes to aid
interpretation. We planned to use cross-case analyses to evaluate the association between
independent variables (e.g., specific components of comprehensive PCMH) and study
effect, using methods based on Miles and Huberman.** However, there were too few
studies and too little variability to complete this exploratory analysis.
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Results

Results of Literature Searches

Figure ES-2 depicts the flow of articles through the literature search and screening process.
We identified 4923 citations. After applying inclusion/exclusion criteria at the title-and-abstract
level, 668 full-text articles were retrieved and screened. Of these, 588 were excluded at the full-
text screening stage, leaving 80 articles (representing 56 unique studies) for data abstraction. We
included 26 studies from the published, peer-reviewed literature (17 were comparative and 9
descriptive), and 30 ongoing studies identified from the horizon scan.
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Figure ES-2. Literature flow diagram

4890 citations identified by
search of electronic
databases for KQs 1-3:
PubMed: 4585

CINAHL: 304
Cochrane: 1
3 KQ 1-3 citations
< identified through
manual searching
30 KQ 4 citations
< included from various
sources

\ 4
4923 citations identified

A\ 4

4255 abstracts excluded

A 4

668
passed abstract screening

\ 4

588 articles excluded

A 4

\ 4 Reasons for exclusion:
80 passed full-text * Does not meet PCMH definition: 475
screening *  Not orig_inal data: 33 o N
» Population and/or setting is not eligible: 21

» Study design (not longitudinal evaluative study
and not relevant to KQ 4): 21

* No relevant outcomes: 5

* Not high-income country: 3

» Linked article (more data needed to determine
eligibility; determination to be made for final
report): 6

* Background: 24

A 4

80 articles representing 56
unigue studies abstracted into
database and included in

review

*  KQ 1: 17 studies/40 articles

* KQs 2 & 3: 26 studies/50
articles?

*  KQ 4: 30 studies/30 articles

2All studies/articles included for KQ 1 were also included for KQs 2 & 3.

Abbreviations: KQ = key question; PCMH = patient-centered medical home
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KQ 1. Effects of PCMH Interventions

Only six studies explicitly evaluated PCMH; an additional 11 studies evaluated functional
PCMH interventions. Studies included both observational designs (n = 9) and RCTs (n = 8).
Older adults in the United States were the most commonly studied population (8 of the 17
studies). Most studies were conducted in integrated health care systems (10 of 17 studies).
Studies varied widely in the range of outcomes reported and the specific measures used. With the
exception of one study*?, which examined facilitated versus nonfacilitated PCMH
implementation, all studies compared interventions meeting the definition of PCMH to usual
care.

Table ES-2 summarizes the findings and strength of evidence for each major outcome. In
brief, there was moderately strong evidence that the medical home has a small positive impact on
patient experiences and small to moderate positive effects on preventive care services. Staff
experiences were also improved by a small to moderate degree (low strength of evidence [SOE]),
but no study reported effects on staff retention. However, there was little to no evidence of
improved clinical outcomes or reduction in utilization or total costs.
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Table ES-2. Summary of the strength of evidence (SoE) for KQ 1

Domains Pertaining to SOE

SOE and Magnitude of

Number of Effect®”
Studies Risk of Bias: ;
(Subjects) Study Design/ | Consistency Directness Precision Effect Esggl/ate (Range or
- o Cl)
Quality
Patient experiences Moderate SOE: small positive
effects
5 (6884) RCT/Fair Consistent Direct Precise ES median (range): 0.27 (-0.36
to 0.42)
2 (3513) Observational/ | Inconsistency Direct Precise ES: +0.13
Fair
Staff experiences Low SOE: small to moderate
positive effects
2 (NR) RCT/Fair Inconsistency Some Imprecision | ES median (range): 0.18 (0.14
indirectness to 0.87)
1(82) Observational/ | Unknown Direct Imprecision | ES median (range): 0.49 (0.32
Fair t0 0.61)
Process of care for preventive services Moderate SOE: small to
moderate positive effects
3(8377) RCT/Fair Consistent Direct Precise RD median (range): 1.3% (-
0.4% to + 7.7%)
2 (57,832) Observational/ | Consistent Direct Precise RD median (range): 14.2%
Fair (5.6% to 20.6%)
Process of care for chronic illness care services Insufficient
2 (4640) RCT/Fair Inconsistency Some Precise RD median (range): 6.6%
indirectness (0.2% to 20.8%)
3 (455,832) Observational/ | Serious Some Precise RD median (range): 7.1%
Fair inconsistency indirectness (7.1% to 21.4%)
Clinical outcomes: biophysical markers, health status, mortality Insufficient
3 (2586) RCT/Good Consistent Some Imprecision | RD range: -0.075Not reliably
indirectness estimated
3 (58,393) Observational/ | Consistent Some Imprecise RD range: 0.027 to 0.267Not
Poor indirectness reliably estimated

Economic outcomes: hospital inpatient admissions, ED visits, total costs

Low SOE for no reduction in
hospital inpatient
admissions, ED visits and
total costs

5 (8001)

RCTs/Fair

Consistent

Some
indirectness

Imprecision

Admissions: RR 0.98 (95%(Cl,
0.86t0 1.12)

ED visits: RR 0.93 (95% ClI,
0.72t01.20

Total costs: No summary
estimate

5 (76,933)

Observational/
Fair

Consistent

Direct

Precise

Admissions: RD median
(range): -0.2% (1.4% to -8.9%)
ED visits: RD median (range):
-1.2% (3.1% to -8.3%)

Total costs: No summary
estimate

Unintended consequences or other harms

Insufficient

0

[ NA

[ NA

[ NA

[ NA

No estimate

®SOE ratings are provided for outcomes overall, while magnitude of effect estimates are provided for RCTs vs. observational

studies.

%In one study,{Jaen, 2010 #97} a program of facilitated PCMH (intervention) was compared with providing practices with
information on PCMH, but not facilitating the implementation (control). This study generally showed no differences on key
outcomes that were addressed, potentially because practices in both arms implemented PCMH.
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Abbreviations: Cl = confidence interval; ED = emergency department; ES = effect size; KQ = key question; NA = not applicable;
NR = not reported; RCT = randomized controlled trial; RD = risk difference; RR = risk ratio; SMD = standardized mean
difference; SOE = strength of evidence

For KQ 1a, there were too few studies in each outcome domain that also had appropriate
variation in PCMH elements to conduct a planned qualitative analysis. As a result, we concluded
that there is insufficient evidence to evaluate whether specific PCMH components are associated
with greater effects on patient and staff experiences, process of care, clinical outcomes, and
economic outcomes. For KQ1b, no study reported unintended consequences; therefore, we
concluded that the effects of PCMH on unintended consequences or other harms are uncertain.

Key Questions 2-4

We included 28 studies of PCMH or functional PCMH describing the intervention
components and the financial models and implementation strategies used to support uptake.
These studies included comparative and descriptive designs. Most studies were conducted in
older adults or children with special health care needs. In addition, we identified 30 ongoing
studies that are evaluating the medical home. These studies are being carried out in all major
regions of the United States, and the majority are being fielded with participation by a
commercial insurer. Only two of these studies are RCTs. Compared to the published literature,
more of these studies plan comparisons across different levels of PCMH implementation. Table
ES-3 summarizes these findings.

Table ES-3. Summary of findings for KQs 2-4

KQ2 - PCMH Components Implemented

Variability in components: Although most studies reported implementing most of the seven major medical home
domains, studies varied considerably in their approach to implementing major components (e.g., variable
approaches to enhancing access to care).

Evaluation of specialty care: Few medical home studies directly address medical specialty care (n = 10) or mental
health specialty care (n =2

KQ3 - Financial Models and Implementation Strategies
Financial models: Few medical home studies (n = 10) provided detailed information about the financial models
used to support the medical home. Financial models described included enhanced fee-for-service, additional per-
member per-month payments, stipends to support aspects of the intervention, and payments linked to quality and
efficiency targets.
Organizational implementation strategies: Audit and feedback were the most commonly used specific strategies
to implement the medical home, described in 13 studies.
Organizational learning strategies: Learning collaboratives and collaborative program planning were the most
commonly used organizational learning strategies, described in 18 studies.
KQ4 — Horizon Scan of Ongoing PCMH Studies
Ongoing studies: A relatively large number of studies evaluating the medical home are scheduled to conclude
within the next 2 years. However, only 2 of the 30 studies are RCTs. Most studies report planned outcomes of:
patient or staff experiences, process of care outcomes, and economic outcomes. These studies appear to have the
potential for improving our understanding and the strength of evidence for a range of important outcomes.
Abbreviations: KQ = key question; PCMH = patient-centered medical home; RCT = randomized controlled trial
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Discussion

Summary of Findings

In summary, our review found moderately strong evidence that PCMH improves patient
experiences and preventive care services. For staff experience, the evidence was less robust but
suggests benefit. We did not find evidence of a consistent or substantial effect on health care
utilization or total costs. These findings do not exclude an economic benefit of PCMH, but any
benefit is likely to be modest. PCMH is not a magic bullet for high health care costs in the
United States. Nevertheless, our findings are encouraging. Gains in quality with no increased
costs improve the value of health care.

Our review identified important gaps in evidence on the effects of PCMH. Effects on quality
indicators for chronic illness care and on clinical outcomes are uncertain. These are among the
most important outcomes to patients, clinicians, and policymakers. Individuals with chronic
medical illness consume the most health care resources, and this is a particularly important set of
outcomes for this group. Other gaps in evidence include the absence of data on staff retention
and unintended consequences. If the improvements in staff experiences translate into improved
staff retention and greater attractiveness of primary care practice, then PCMH would have met
one of its goals. The potential for unanticipated consequences has not received much attention in
the literature and was not evaluated in any of our included studies. Because PCMH requires
substantial change for primary care practices, unanticipated consequences such as increased
provider burden (e.g., enhanced access through 24/7 coverage and email) and potential patient
safety risks (e.g., patients using email for emergent medical issues) are possible and should be
examined.

Given inclusion criteria that allowed for a relatively broad set of interventions, it is not
surprising that there was wide variability in the approaches to implementing the various
components of PCMH. Interventions explicitly developed from the PCMH model used more
approaches than those simply meeting our operational definition of “functional PCMH.” More
robust implementation of the model and/or specific strategies to address a particular model
component may be associated with greater benefit, but there were too few studies to conduct
even an exploratory analysis to test this hypothesis. As the evidence base expands, these analyses
will be important to clarify the key approaches and could inform efficient implementation and
certifying agencies’ criteria for medical home practices. In addition to the need to identify the
key approaches, practices and policymakers need better information on the financial context and
implementation strategies needed for successful spread and sustainability of the PCMH model.
Fewer than half of the studies included in this report described any new payment model such as
enhanced fee-for-service or additional per-member per-month payments to PCMH practices.
Further, there was an absence of data on direct financial consequences to the practice of
implementing PCMH. This information, possibly through the mechanism of detailed case
studies, could inform implementation efforts and the design of enhanced payment mechanisms
for medical home practices.

Finally, our horizon scan identified ongoing studies that, when published, should more than
double the size of the published literature. In contrast to the majority of studies included in our
review, all of these studies describe explicit plans to test the medical home, and most are being
conducted with the participation of a commercial insurer. These studies have the potential to add
substantially to our knowledge about the medical home, particularly if some of the evaluations
can be tailored to address the gaps in evidence identified by our report.
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Limitations of the Review Process

The PCMH is a model of care with considerable flexibility, not a narrowly defined
intervention or manualized protocol. Further, multiple definitions of the PCMH model have been
proposed by various professional and patient organizations.** We developed an operational
definition, derived from the AHRQ definition of the medical home,® which does not require an
enhanced payment model, to identify eligible interventions. Because we used the AHRQ
definition our review was more inclusive of studies that tested the critical principles that embody
the IOM concept of patient-centered care.?* However, greater inclusivity came with the trade-off
of greater variability in study interventions. Heterogeneity in study designs, populations, and
outcomes meant that standard quantitative summary methods were generally not possible. The
general nature of the intervention also complicated our literature search, given the potential for
relevant studies that did not use the term “medical home” and the lack of MeSH terms for this
topic. Finally, there is not a standard nomenclature for many of the concepts that form part of the
definition. The lack of a standard nomenclature and the often sparse reporting of interventions
made uniform data abstraction and classification of intervention components particularly
challenging.

Implications for Future Research

The horizon scan conducted for this review identified 30 ongoing PCMH studies that are
broadly representative of the U.S. health care system, both in geography and in the complexity of
private and public health care payers and delivery networks. Many of these studies are being
done in cooperation with payer organizations, and most are expected to be completed in the next
2 years. As a result, the evidence base related to PCMH will soon be greatly expanded. We
encourage investigators to report the interventions in detail, adjust for clustering when
appropriate, report meaningful quality indicators for chronic illness (both processes and clinical
outcomes), and provide data related to the impact of PCMH on staff. If researchers clearly link
intervention components to the core components of PCMH, this could greatly improve our
understanding of the conceptual basis for interventions tested and ultimately the key features of
successful models. Finally, we encourage long-term followup of results. Outcomes examined in
this report rarely had followup periods longer than 2 years. In addition to addressing the impact
of PCMH on specific outcomes, we encourage the expanded use of both quantitative and
qualitative methods to address the processes used to implement the PCMH model.

Although ongoing studies have the potential to fill important gaps, the lack of detail
contained in published research plans generates uncertainty about how well these studies will
address these gaps. We therefore describe a series of research priorities in what follows.

Missing Outcomes

The strength of evidence was judged to be low or insufficient for most outcomes. Studies that
address quality indicators for chronic illness care and clinical outcomes (e.g., symptom status or
functional status) are urgently needed. Because PCMH is oriented towards broad populations of
patients and not focused on specific illnesses, the impact on chronic illness could be attenuated.
Studies assessing staff retention, and impact of PCMH on practice costs, or patient out-of-pocket
costs would provide an important new information perspective on economic outcomes.
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Most Important PCMH Components

We were unable to determine the PCMH components most associated with benefit.
Understanding the “active ingredients” of PCMH is important to help practices with limited
resources realize the greatest return on investment and to assist organizations developing
certifying standards for medical home practices. Observational studies from natural experiments,
comparing differing levels and different approaches to PCMH, could address this gap. In
addition, as the evidence base grows, an updated systematic review could be valuable. For this
latter approach to succeed, studies will need to report the details of the PCMH intervention and
ideally use a more consistent set of outcome measures.

Most Effective Implementation Approaches

PCMH is a complex intervention that will require substantial changes to most practices.
Understanding the level of support needed to implement and sustain the model, including the
necessary financial context, is critical to any long-term success. Our horizon scan identified a
number of studies that planned formative evaluations to identify factors associated with
successful implementation. Additional studies that examine long-term sustainability are needed.

Effects of PCMH in More Representative Populations

Most PCMH studies were conducted in older adults with multiple chronic health conditions
or in children with special health care needs. Studies that examine the effects in more broadly
representative primary care samples are needed to fully understand the impact of this care model.
Because PCMH has the potential to reduce heath disparities, evaluating effects in important
subgroups (e.g., the socioeconomically disadvantaged) will be important.

Conclusions

The PCMH model is a conceptually sound approach to organizing patient care and appears to
hold promise, especially for improving the experiences of patients and staff involved in the
health care system. Evidence points to the possibility of improved care processes; however,
evidence does not currently exist indicating improved clinical outcomes or reduced economic
burden. Improved clinical outcomes, even without an economic benefit, would increase the
health care value.

Glossary

ACP American College of Physicians

AHRQ Agency for Healthcare Research and Quality
CDC Centers for Disease Control and Prevention
CDSR Cochrane Database of Systematic Reviews

Cl confidence interval

CINAHL Cumulative Index to Nursing & Allied Health Literature
CMS Centers for Medicare & Medicaid Services
EPC Evidence-based Practice Center

HMO health maintenance organization

HRSA Health Resources and Services Administration
HSRProj Health Services Research Projects in Progress
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Resource Center. Available at:
http://pcmh.ahrg.gov/. Accessed January 24,
2011. PMID:

ES-17

IOM Institute of Medicine

MeSH medical subject headings

NASHP National Academy for State Health Policy

NIH National Institutes of Health

NR not reported

PACT Patient Aligned Care Team

PCMH patient-centered medical home

PCPCC Patient-Centered Primary Care Collaborative

SOE strength of evidence

TEP Technical Expert Panel

VA United States Department of Veterans Affairs
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Introduction

Background

The United States spends a greater proportion of its gross domestic product on health care
than any other country in the world (17.6 percent in 2009)," yet often fails to provide high-
quality and efficient health care.® U.S. health care has traditionally been based on a solid
foundation of primary care to meet the majority of preventive, acute, and chronic health care
needs of its population; however, the recent challenges facing health care in the United States
have been particularly magnified within the primary care setting. Access to primary care is
limited in many areas, particularly rural communities. Fewer U.S. physicians are choosing
primary care as a profession, and satisfaction among primary care physicians has waned amid the
growing demands of office-based practice.” There has been growing concern that current models
of primary care will not be sustainable for meeting the broad health care needs of the American
population.

The patient-centered medical home (PCMH) is a model of primary care transformation that
seeks to meet the variety of health care needs of patients and to improve patient and staff
experiences, outcomes, safety, and system efficiency.®™ The term “medical home” was first
used by the American Academy of Pediatrics in 1967 to describe the concept of a single
centralized source of care and medical record for children with special health care needs.'? The
current concept of PCMH has been greatly expanded and is based on 40 years of previous efforts
to redesign primary care to provide the highest quality of care possible.**** The chronic care
model (CCM),*>*® a conceptual model for organizing chronic illness care that is associated with
improved health outcomes, is the cornerstone of PCMH.'” PCMH builds on this model and is
intended to address the full range of patient-focused health care needs.? As defined by physician
and consumer groups, the core principles of the PCMH are: wide-ranging team-based care;
patient-centered orientation toward the whole person; care that is coordinated across all elements
of the health care system and the patient’s community; enhanced access to care that utilizes
alternative methods of communication; and a systems-based approach to quality and safety.’

It has been hypothesized that comprehensive PCMH interventions hold promise as a pathway
to improved primary health care quality, safety, efficiency, and effectiveness. The PCMH has
also been described as a “lifeline for primary care” that has the potential to transform and
increase the appeal and viability of primary care practice.’® Given the conceptual promise of
PCMH, professional societies have endorsed the model,* and large health systems have begun to
implement PCMH-based programs. These include health maintenance organizations (HMOSs),
networks of Medicaid providers, community health centers, private integrated delivery systems,
private practices, the United States Department of Veterans Affairs (VA) health care system, and
components of the Department of Defense military health care system.?>?* The goal is to
improve the care of patients across the continuum of prevention and treatment of chronic and
acute illness, while potentially improving both patient and provider experiences with the health
care system. Further, it has been hypothesized that PCMH may introduce efficiencies in care that
help contain rising health care costs.’



Scope and Key Questions

Scope of the Review

Individual elements of the PCMH are associated with improvements in selected outcomes for
individual conditions.?*?® However, it is uncertain if primary care reorganization according to a
comprehensive PCMH model (i.e., combining the use of PCMH components for multiple
conditions) improves overall care processes and clinical outcomes. To the best of our knowledge,
there has not been a high-quality systematic review on this topic. For this review, we examined
the results of studies focusing on changing care for all or most patients served by a health care
organization, not just a specific group of patients such as those with a given illness or set of
illnesses.

As part of the “Closing the Quality Gap” series of Evidence-based Practice Center (EPC)
reviews,?** the purpose of the systematic review will be to identify completed and ongoing
efforts to evaluate the comprehensive PCMH model, summarize current evidence for this model,
and identify gaps in the evidence. Because the PCMH model is being implemented widely but
the number of completed and published studies is expected to be small, the identification of
ongoing studies is an important goal of this review. This “horizon scan” component of the review
will help to identify forthcoming studies that may address gaps in the currently available
evidence.

The PCMH is a cross-cutting topic, relevant to broad areas of health care and patient
populations and we therefore anticipated important challenges for this review:

e Multiple definitions of the PCMH model have been proposed by various professional and
patient organizations.® Further, the agreed upon elements of the PCMH are expressed in
general terms, and are subject to different interpretations and operational definitions,
particularly when applied to each unique delivery system.**3* As a result, we have
identified components of comprehensive PCMH interventions that must be included for
studies to be included in this review. These components are based on the PCMH
definition proposed by the Agency for Healthcare Research and Quality (AHRQ).?

e Based on a preliminary review of the literature, we anticipated few randomized
controlled trials (RCTs) and a diverse range of study designs. Because RCTs,
quasiexperimental designs, and observational designs vary in their risk of bias, we
prioritized RCTs. However, we included other study designs when necessary.

For the purpose of this report, we created an operational definition for a PCMH intervention
that is based on the AHRQ definition of PCMH.2 The operational definition requires a
combination of components as follows: 1) team-based care; 2) having > 2 of 4 elements focused
on how to improve the entire organization of care (enhanced access, coordinated care,
comprehensiveness, systems-based approach to improving quality and safety); 3) a sustained
partnership; and 4) having an intervention that involves structural changes to the traditional
practice. Specifics on these elements can be found in the PICOTS (Population, Intervention,
Comparator, Outcome, Timing, Setting) section, below. This definition was applied for key
questions (KQs) 1-3 below for inclusion in the review. Intervention programs did not have to
specifically identify themselves as a PCMH if they otherwise described the components required
for inclusion. Because reports of ongoing studies for KQ 4 (horizon scan) often provided very
limited detail on the intervention, we applied a more liberal definition, including any intervention
that claimed to be testing a PCMH, regardless of the detail provided on the intervention.



Key Questions

KQs 1-3 include published studies describing completed PCMH interventions, while KQ 4 is
a “horizon scan” that addresses unpublished comparative studies now in progress.

KQ 1: In published, primary care-based evaluations of comprehensive PCMH interventions,
what are the effects of the PCMH on patient and staff experiences, process of care,
clinical outcomes, and economic outcomes?

c) Are specific PCMH components associated with greater effects on patient and
staff experiences, process of care, clinical outcomes, and economic outcomes?

d) Is implementation of comprehensive PCMH associated with unintended
consequences (e.g., decrease in levels of indicated care for nonpriority conditions)
or other harms?

KQ 2: In published, primary care-based evaluations of comprehensive PCMH interventions,
what individual PCMH components have been implemented?

KQ 3: In published, primary care-based evaluations of comprehensive PCMH interventions,
what financial models and implementation strategies have been used to support uptake?

KQ 4: What primary care—based studies evaluating the effects of comprehensive PCMH
interventions on patient and staff experiences, process of care, clinical outcomes, or
economic outcomes are currently under way? In these ongoing studies, what are the study
designs, PCMH components, comparators, settings, financial models, and outcomes to be
evaluated?

PICOTS Framework for the Key Questions

Populations

Populations included were:

1. Adult, primary care patients, selected to represent the practice rather than on the basis of
a particular chronic illness

2. Children with special health care needs according to the Health Resources and Services
Administration (HRSA) definition.* The broad definition of children with special health
care needs includes those who have or are at increased risk for chronic physical,
developmental, behavioral, or emotional conditions that require health and related
services of a type or amount beyond those required by children generally.

Interventions

The PCMH is a broad-based strategy aimed at improving chronic illness care or provision of
preventive services. Using the AHRQ definition of the PCMH (items marked with an asterisk [*]
below),® we operationalized the concept of a PCMH intervention as a comprehensive
intervention that includes items 1, 3, and 4, along with at least two elements of item 2. The
comprehensive PCMH intervention is the combination of the components described below, not
the individual components themselves. The components are:

1. Team*-based care, defined as a team-based structure in which two or more clinicians

work together to provide care. The team may be virtual.
2. The intervention includes > 2 of the following 4 elements:
I.  Enhanced access* to care (e.g., advanced electronic communications such as
Internet or telephone visits, open access scheduling, group visits, 24/7 coverage).



ii.  Coordinated* care (care coordinated across settings such as inpatient and
outpatient, or across specialty and nonspecialty care [such as mental health], or
subspecialty medicine and primary care; care management; or referral tracking).

iii.  Comprehensiveness,* i.e., care that is accountable for addressing a large majority
of personal health needs; (e.g., preventive care, acute care, chronic disease care,
and mental health).

Iv. A systems-based approach to improving guality and safety* (e.g., care planning
process, evidence-based medicine/clinical guidelines, point-of-care resources,
electronic prescribing, test-tracking, performance measurement, self-management
support, accountability, and shared decisionmaking.

3. A sustained partnership* and personal relationship over time oriented towards the whole
person* (e.g., designating a primary point of contact who coordinates care, a personal
physician, and shared decisionmaking).

4. The intervention involves structural changes to the traditional practice, reorganizing care
delivery (e.g., new personnel, new role definitions, functional linkages with community
organizations and/or other health care entities such as hospitals, specialists or other
service providers, and disease registries).

Comparators

1. Usual care.

2. Programs aimed at improving the quality of care, process outcomes, or clinical outcomes
that do not meet the operational definition of a comprehensive PCMH intervention given
above. These comparator programs may include some components of the PCMH model,
but not enough to qualify as a comprehensive PCMH intervention.

Outcomes

KQ 1: PCMH interventions may lead to a variety of effects on the health care system and
patient health status. We prioritized and abstracted a specific subset of these outcomes that had
face validity and were reported across studies, and/or were collected using validated instruments
or methods. These included:

1. Patient experiences:
a. Global/overall patient experiences
b. Coordination of care
c. Patient-provider interaction
2. Staff experiences:
a. Global/overall staff experiences
b. Staff retention rates
c. Staff burnout
3. Process of care:
a. Preventive services
b. Chronic illness care services
4. Clinical outcomes:
d. Health status
e. Laboratory tests
f.  Mortality



5.

6.

Economic outcomes:
a. Inpatient utilization
b. Emergency department utilization
c. Overall costs

Unintended consequences or other harms

KQ 2: PCMH components as listed under “Interventions,” above. We describe the use of
specific PCMH components and related activities reported in the reviewed studies, as
follows:

1.

2
3.
4.
5
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KQ 3:

Team-based care (description, including disciplines represented)
Enhanced access (description of components)

Coordinated care (description of components)
Comprehensiveness (yes/no)

. A systems-based approach to improving quality and safety (description of

components)
Sustained partnership (yes/no)
Reorganizing care delivery (description of components)

Financial models (e.g., bundled payments, fee-for-service, performance-based
incentives)

System-change (e.g., Plan-Do-Study-Act cycles,*® academic detailing®), along with
any theoretical basis provided

Organizational learning strategies (e.g., quality improvement collaboratives®), and
any theoretical basis provided for these strategies

KQ 4: Because KQ 4 is a horizon scan of ongoing studies, we anticipated that many study
details would not be available, but we examined data sources for the following
information:

1.
2.

3.
4.

Timing

Study designs, including patient or cluster RCTs, nonrandomized clustered controlled
trials, and controlled before-and-after studies

PCMH components (as defined in intervention PICOTS) and comparators
Settings (e.g., practice size, geographic location)

Financial models (e.g., bundled payments, fee-for-service, performance-based
incentives)

Types of outcomes assessed:

Patient experiences

Staff experiences

Process of care

Clinical outcomes

Economic outcomes

®o0 o

Studies had to have at least 6 months’ longitudinal followup.



Settings
1. Primary care (i.e., we did not consider studies in specialty care settings such as
infectious disease for patients with HIV/AIDS). Primary care includes:

General internal medicine

Family medicine

Primary care pediatrics

Primary care clinics directed by mid-level providers

Terms commonly used for primary care outside the United States (e.g.,

general practice/practitioner)

2. KQ 4 was further restricted specifically to studies underway in the United States. We
imposed this restriction on the horizon scan to identify ongoing studies that are most
relevant to the U.S health care system and because we believed we would more
reliably be able to identify studies conducted in the United States.

®o0 oW

Type of Studies
The description below represents the types of studies that were eligible for inclusion in the
report. Not all types were found as a result of the literature search.
1. KQ 1: We focused on studies of comprehensive PCMH interventions with a
comparison group. Specific study designs are based on guidance from the Cochrane
Effective Practice and Organisation of Care Review Group (EPOC) and include:®
a. Patient or cluster RCTs
b. Nonrandomized clustered controlled trials: an experimental study in which
practices or clinicians are allocated to different interventions using methods
that are not random
c. Controlled before-and-after studies: A study in which observations are made
before and after the implementation of an intervention, both in a group that
receives the intervention and in a comparison group that does not. These
studies include observational studies of “natural experiments.”

2. KQ 2-3: All of the designs listed above plus uncontrolled studies that include a pre-
and postintervention assessment. We included uncontrolled studies for these
questions because the aims of the questions are descriptive. By including uncontrolled
studies, we were able to give a more comprehensive description of the PCMH
components, financial models, and implementation strategies examined to date.

3. KQ 4: Same as KQI. Because this question represents a “horizon scan” of ongoing
and/or yet-to-be-published literature, we sought ongoing longitudinal studies,
including pilot and demonstration projects, with a comparison group. Given the large
number of organizations conducting ongoing evaluation evaluations of PCMH, we
prioritized studies from major Federal funders (e.g. Centers for Medicare & Medicaid
Services [CMS], AHRQ, VA) and large studies from non-Federal funders that are
most likely to yield high quality data and address gaps in existing evidence.



Analytic Framework
Figure 1 shows the analytic framework for this review.

Figure 1. Analytic framework

Published Literature: KQ 1-3 / \
PCMH Components

* Team-based care

» Access to care

Financial
Models

+ Coordinated care
* Comprehensiveness
« Systems-based approach to quality & safety

Strategies
+ System Change
+ Organizational
Learning

« Sustained partnerships
» Reorganization of care delivery /

Qutcomes

Patient-
centered
medical home
(PCMH)

< Patient Experiences

« Staff Experiences

Population
« Adult Primary Care Patients

« Children with Special Health Care
Needs

« Process of Care

« Clinical Outcomes

« Economic Outcomes

Comparators
* Usual Care

* Programs aimed at
improving Quality of Care

Process or Clinical

Outcomes (not PCMH)

« Unintended
consequences

« Other harms

Ongoing
Studies

Abbreviations: KQ = key question; PCMH = patient-centered medical home

The figure depicts the KQs within the context of the analytic framework based on the
PICOTS elements described in the previous section. The figure illustrates how comprehensive
PCMH interventions (the combination of PCMH elements taken as a group, not just the
individual components) and their comparators have been shown in the published literature to
impact outcomes of interest (KQ 1), including patient and staff experiences, process of care,
clinical outcomes, and economic outcomes. In addition, the association of PCMH with
unintended consequences or other harms is demonstrated. The individual components of PCMH
and their incorporation and/or implementation in PCMH evaluations are demonstrated (KQ 2), as
well as the financial models and system change or organizational learning strategies used to
support uptake (KQ 3). Finally, the figure illustrates the way in which the above-mentioned
outcomes and moderators were identified in ongoing studies (KQ 4).



Methods

Our overall methodological approach, as described in this chapter, was guided by the Agency
for Healthcare Research and Quality’s (AHRQ’s) Methods Guide for Effectiveness and
Comparative Effectiveness Reviews (hereafter referred to as the Methods Guide).* and by the
methods used in the original “Closing the Quality Gap” series, drawing particularly on Volume
1, Series Overview and Methodology,?® and VVolume 7, Care Coordination.!” Consistent with
these earlier works, we adopted the framework developed by the Cochrane Effective Practice and
Organisation of Care Review Group (EPOC) for relevant study designs, as follows: patient or
cluster randomized controlled trials (RCTs; key questions [KQs] 1-4), nonrandomized cluster
controlled trials (KQs 1-4), controlled before-and-after studies (KQs 1-4), and uncontrolled
studies that include a pre- and post-intervention assessment (KQs 2-3). These designs can yield
valid evidence about quality improvement interventions. Other key methodological decisions
from this series include a focus on outpatient care and the inclusion of studies where the
intervention seeks to improve outcomes for a broad and relatively unselected group of patients.

The main sections in this chapter reflect the elements of the protocol established for this
evidence report, and certain methods map to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist.*°

Topic Refinement and Review Protocol

Topics for the “Closing the Quality Gap” series were solicited from the portfolio leads at
AHRQ. Nominations included a brief background and context; the importance and/or rationale
for the topic; the focus or population of interest; relevant outcomes; and references to recent or
ongoing work. The following factors were considered in making final decisions about which of
the nominated topics would be included in the series: the ability to focus and clarify the topic
area appropriately; relevance to quality improvement and a systems approach; applicability to the
Evidence-based Practice Center (EPC) program/amenability to systematic review; potential for
duplication and/or overlap with other known or ongoing work; relevance and potential impact in
improving care; and fit of the topics as a whole in reflecting the AHRQ portfolios.

The EPC refined the key questions via discussions with the EPC coordinating the “Closing
the Quality Gap” series and with AHRQ. A Technical Expert Panel (TEP), with experts
knowledgeable in the PCMH as primary care model, provided input during the protocol
development process.

Literature Search Strategy

Search Strategy

KQs 1-3

For KQs 1-3, we searched PubMed®, the Cumulative Index to Nursing & Allied Health
Literature (CINAHL®), and the Cochrane Database of Systematic Reviews (CDSR). Our search
strategy used the National Library of Medicine’s medical subject headings (MeSH) keyword
nomenclature and text words for the medical home and eligible study designs. Where possible,
we used validated search filters (such as the Clinical Queries Filters in PubMed) and drew on
other groups’ experience in searching for quality improvement studies (e.g., EPOC). We



included studies published in English and indexed from database inception through February 16,
2011 (PubMed) or March 30, 2011 (CINAHL and CDSR). The exact search strings used are
given in Appendix A. All searches were designed and conducted in collaboration with an
experienced search librarian.

We supplemented these electronic searches with a manual search of citations from a set of
key primary and review articles.***?

Al citations were imported into an electronic bibliographic database (EndNote® Version X4;
Thomson Reuters, Philadelphia, PA).

KQ4
For KQ 4, we sought to identify ongoing or recently completed studies by searching the
following databases using the search term “medical home”:
e Clinical trials databases (e.g., ClinicalTrials.gov, 5/10/11)
e Web sites of non-Federal PCMH funders (e.g., Commonwealth Fund, 7/20/11; Robert
Wood Johnson Foundation, 6/6/11);
e Databases of Federally funded studies; searched using the enGrant Scientific interface
(http://www.engrant.com): AHRQ, Centers for Disease Control and Prevention
[CDC], Health Services Research Projects in Progress [HSRProj], National Institutes
of Health [NIH] Reporter (NIH Research Portfolio Online), Health Resources and
Services Administration [HRSA], United States Department of Veterans Affairs
[VA], and the Department of Defense; search dates 4/5 to 4/11/11

Several web-based sources (American College of Physicians [ACP], Centers for Medicare
and Medicaid Services [CMS], National Academy for State Health Policy [NASHP], Patient-
Centered Primary Care Collaborative [PCPCC]) did not have searchable databases. For these
sites, we conducted manual searches, exploring all web links that showed promise for relevant
information:

e Databases of PCMH demonstration programs (e.g., the Patient-Centered Primary
Care Collaborative [www.pcpcc.net]); 4/11/11

e Primary care professional societies sponsoring PCMH demonstration projects (e.g.,
ACP, at www.acponline.org/running_practice/pcmh/); 4/11/11

e Databases of state-sponsored PCMH studies (e.g., NASHP); 4/11/11

e CMS;4/11/11

In addition, we sent letters to 10 contacts involved in state-level projects funded by CMS
(contacts identified from documents available on the CMS website), and a letter to the VA
Director of PCMH (designated Patient Aligned Care Teams [PACT] within the VA
environment)) demonstration labs, requesting information about any ongoing or recently
completed studies.

Finally, we identified a published horizon scan that included interviews with key informants
designed to collect detailed information about the participants, design, and implementation of
ongoing PCMH programs.** We used information from this horizon scan to verify and augment
data obtained from the above-mentioned databases/study registries.


http://www.acponline.org/running_practice/pcmh/

Inclusion and Exclusion Criteria

The criteria used to screen articles for inclusion/exclusion at both the title-and-abstract and
full-text screening stages are detailed in Table 1 (see PICOTS section of Introduction for further

details).

Table 1. Inclusion/exclusion criteria

Study_ . Inclusion Criteria Exclusion Criteria
Characteristic
Population e Adult, primary care patients, selected to Studies where PCMH transformation was
represent the practice rather than on the basis | focused on a small proportion of patients
of a particular chronic illness being cared for in the practice; for
e  Children with special health care needs example, studies restricted to patients with
according to the Health Resources and diabetes
Services Administration (HRSA) definition.
Interventions KQs 1-3: A comprehensive PCMH intervention KQs 1-3: Studies self-identified as
that includes items 1, 3, and 4, below, along with “medical home” but did not describe the
at least two components of item 2: intervention sufficiently to meet the AHRQ
1. Team-based care (team may be virtual). definition
2. Atleast 2 of the following 4 components:
i.  Enhanced access to care
ii. Coordinated care across settings
iii. Comprehensiveness
iv. A systems-based approach to
improving quality and safety
3. Asustained partnership and personal
relationship over time oriented towards
the whole person
4. Structural changes to the traditional
practice, reorganizing care delivery
KQs 4: PCMH intervention should meet the above
definition; however, because descriptions of
ongoing studies were often sparse, we accepted
the designation of “medical home” as meeting our
intervention criteria without explicit documentation
that the study truly met our functional definition.
Comparators KQs 1-4: KQs 1 and 4: No comparator
e Usual care
e Programs aimed at improving the quality of
care, process outcomes, or clinical outcomes
that do not meet the operational definition of a
comprehensive PCMH intervention given
immediately above
KQ4: For this question, we also accepted
comparisons across different levels of PCMH
implementation (high vs. low adopters).
Qutcomes KQ1: PCMH interventions may lead to a variety of | No outcomes of interest reported

effects on the health care system and patient
health status. We prioritized and abstracted a
specific subset of these outcomes that had face
validity and were reported across studies, and/or
were collected using validated instruments or
methods. These included:

1. Patient experiences:
a. Global/overall patient experiences
b. Coordination of care
c. Patient-provider interaction

10




Study
Characteristic

Inclusion Criteria

Exclusion Criteria

2. Staff experiences:
a. Global/overall staff experiences
b. Staff retention rates
c. Staff burnout
3. Process of care:
a. Preventive services
b. Chronic iliness care services
4. Clinical outcomes:
a. Health status
b. Laboratory tests
c. Mortality
5. Economic outcomes:
a. Inpatient utilization
b. Emergency department utilization
c. Overall costs
6. Unintended consequences or other harms

KQ 2: PCMH components as listed in the
Intervention section, above (described)

KQ 3:

1. Financial models

2. System-change, along with any theoretical
basis provided

3. Organizational learning strategies and any
theoretical basis provided for these strategies

KQ 4 (horizon scan of ongoing studies):
1. Study design
2. PCMH components
3. Settings (e.g., practice size, geographic
location)
4. Financial models
5. Outcomes assessed (if reported):
a. Patient experiences
b. Staff experiences
c. Process of care
d. Clinical outcomes
e. Economic outcomes

Timing

Studies had to have at least 6 months’ longitudinal
followup

< 6 months’ longitudinal followup

Setting

Primary care settings, e.g., family medicine,
general internal medicine, primary care pediatrics,
general medical clinics such as Federally Qualified
Health Centers, general medical clinics primarily
staffed by mid-level providers, general
practice/practitioner, geriatric practices providing
longitudinal care rather than consultative services
KQ 1-3: Studies conducted in a high-income
economy ? as defined by the World Bank*®

KQ 4: Studies underway in the United States”

e  Geriatric practices providing
consultative services
¢ Medical subspecialties

Study design

KQ1, KQ4: Patient or cluster RCT;
nonrandomized clustered controlled trial;
controlled before-and-after study

KQ2, KQ3: Patient or cluster RCT;
nonrandomized clustered controlled trial;
controlled before-and-after study; uncontrolled
pre- and postintervention study

Not a clinical study (e.g., editorial, non—
systematic review, letter to the editor, case
series)

Publications

KQs 1-4: English-language only*
KQs 1-3:

e Non-English language publication®
e Not peer-reviewed (e.g., letter to

11




Study

. Inclusion Criteria Exclusion Criteria
Characteristic

e Published date database inception to present editor)
e Peer-reviewed article

KQ 4: Studies had to be ongoing; or scheduled to
complete on or after April 2010.

®We restricted studies for KQs 1-3 to high-income economies—i.e., to countries that have greater cultural and health care system
similarities to the United States—to improve applicability of the study results to the United States.

bKQ 4 studies were restricted to those conducted in the United States to maximize applicability to our target audience, and
because our knowledge of gray literature sources is good within the U.S., but poor outside the U.S.

“We excluded non-English-language publications for two reasons: (a) we are most interested in health care systems that are
similar to U.S. health care, and reports from these countries are likely to be published in English; and (b) it is the opinion of the
investigators that the resources required for translation of non-English articles would not be justified by the low potential
likelihood of identifying relevant data unavailable from English-language sources.

“The rationale for this was that studies completed prior to April 2010 should already have been published.

Abbreviations: HRSA = Health Resources and Services Administration; KQ = key question; PCMH = patient-centered medical
home; RCT = randomized controlled trial

Study Selection

Using the criteria described in Table 1, two investigators independently reviewed each title
and abstract for potential relevance to the key questions; articles included by either investigator
underwent full-text screening. At the full-text screening stage, two investigators independently
reviewed the full text of each article and indicated a decision to “include” or “exclude” the article
for data abstraction. When the paired reviewers arrived at different decisions about whether to
include or exclude an article, or about the reason for exclusion, we reached a final agreement
through review and discussion among investigators. Articles meeting eligibility criteria were
included for data abstraction. For KQ4, these procedures were modified such that a single
screener initially reviewed all citations; final eligibility for data abstraction was determined by
duplicate review. All screening decisions were made and tracked in a Distiller SR database
(Evidence Partners Inc., Manotick, ON, Canada).

Data Extraction

The investigative team created forms for abstracting the data elements for the key questions.
Based on their clinical and methodological expertise, a pair of researchers was assigned to
abstract data from the eligible articles. One researcher abstracted the data, and the second over-
read the article and the accompanying abstraction form to check for accuracy and completeness.
Disagreements were resolved by consensus or by obtaining a third reviewer’s opinion if
consensus could not be reached by the first two investigators.

To aid in both reproducibility and standardization of data collection, researchers received
data abstraction instructions directly on each form created specifically for this project within the
DistillerSR data synthesis software program (Evidence Partners Inc., Manotick, ON, Canada).
The abstraction form templates were pilot-tested with a sample of included articles to ensure that
all relevant data elements were captured and that there was consistency and reproducibility
across abstractors. Data abstraction forms for KQs 1-3 included: descriptions of the study
design, study population, interventions and comparators, financial models, implementation
methods, study outcomes, and study quality. Outcomes of interest included patient experiences,
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staff experiences, process of care, clinical outcomes, and economic outcomes. Appendix B
provides a detailed listing of the data elements abstracted for KQs 1-3.

For KQ 4, we developed a less detailed data abstraction form, based on the expectation
(which turned out to be correct) that descriptions of ongoing studies would not provide the
necessary information for more detailed abstraction. Abstracted data were: basic study design;
geographic location; study setting, including health care system; number of practices/physicians;
payment reform/financial model; major components of the intervention/PCMH model; the
comparator; types of outcomes being assessed; study dates; and source of funding. Appendix C
provides a detailed listing of the data elements abstracted for KQ 4.

Quality (Risk of Bias) Assessment of Individual Studies

We assessed the quality/risk of bias of studies included for KQ 1 based on their reporting of
relevant data. We evaluated the quality of individual studies using the approach described in
AHRQ’s General Methods Guide.*® To assess quality, we (1) classified the study design, (2)
applied predefined criteria for quality and critical appraisal, and (3) arrived at a summary
judgment of the study’s quality (see Appendix D for details). To evaluate methodological
quality, we applied criteria for each study type derived from core elements described in the
Methods Guide. To indicate the summary judgment of the quality of the individual studies, we
used the summary ratings of good, fair, and poor, based on the studies’ adherence to well-
accepted standard methodologies and the adequacy of the reporting (Table 2). For each study,
one investigator assigned quality ratings, which were then over-read by a second investigator;
disagreements were resolved by consensus or by a third investigator if agreement could not be
reached.

Table 2. Definitions of overall quality ratings

Quality Rating Description

Good A study with the least bias; results are considered valid. A good study has a clear description
of the population, setting, interventions, and comparison groups; uses a valid approach to
allocate patients to alternative treatments; has a low dropout rate; and uses appropriate
means to prevent bias, measure outcomes, and analyze and report results.

Fair A study that is susceptible to some bias but probably not enough to invalidate the results.
The study may be missing information, making it difficult to assess limitations and potential
problems. As the fair-quality category is broad, studies with this rating vary in their strengths
and weaknesses. The results of some fair-quality studies are possibly valid, while others are
probably valid

Poor A study with significant bias that may invalidate the results. These studies have serious
errors in design, analysis, or reporting; have large amounts of missing information; or have
discrepancies in reporting. The results of a poor-quality study are at least as likely to reflect
flaws in the study design as to indicate true differences between the compared interventions

For RCTs, we used the key criteria described in AHRQ’s Methods Guide,* adapted for this
specific topic. These criteria include adequacy of randomization and allocation concealment; the
comparability of groups at baseline; blinding; the completeness of followup and differential loss
to followup; whether incomplete data were addressed appropriately; the validity of outcome
measures; and conflict of interest. After considering each individual quality element, we assigned
the study a global quality rating of good, fair, or poor, using definitions from the Methods Guide.

We anticipated that this review would identify and include nonrandomized clinical trials (see
Table 1 for eligible study designs). Because of the complexity of PCMH-based interventions,
studies may have included an observational control group that was not randomized. Per the

13



AHRQ Methods Guide,**** threats to internal validity of systematic review conclusions based on
observational studies were identified through assessment of the body of observational literature
as a whole, with an examination of characteristics of individual studies. Study-specific issues
that were considered include: potential for selection bias (i.e., degree of similarity between
intervention and control patients); performance bias (i.e., differences in care provided to
intervention and control patients not related to the study intervention); attribution and detection
bias (i.e., whether outcomes were differentially detected between intervention and control
groups); and magnitude of reported intervention effects (see the section on “Selecting
Observational Studies for Comparing Medical Interventions” in AHRQ’s Methods Guide.)*

Data Synthesis

We summarized key features of the included studies by key question. For published studies,
we created the following summary tables: overview table of basic study characteristics,
intervention table giving details of the intervention, and a summary table of implementation
strategies. Studies were categorized into those that explicitly tested the PCMH model and those
that met our functional definition for PCMH but did not use the terms “PCMH” or “medical
home”; the latter are referred to as “functional PCMH” studies in this report. For KQ 1, we used
a random-effects model to compute summary estimates of effect for hospitalizations and
emergency department visits for the subset of studies using RCT designs. Summary estimates
were calculated using Comprehensive Meta-analysis.*> For other outcomes, the study
populations, designs, and outcomes were too variable for quantitative analysis, and results were
accordingly synthesized qualitatively. Because the continuous measures used for most outcomes
reported varied greatly across studies, we computed effect sizes to aid interpretation. We planned
to use cross-case analyses to evaluate the association between independent variables (e.g.,
specific components of comprehensive PCMH) and study effect, using methods based on Miles
and Huberman.*® However, there were too few studies and too little variability in outcomes to
complete this exploratory analysis.

Strength of the Body of Evidence

We assessed the strength of evidence for the highest priority outcomes in KQ 1 using the
approach described in AHRQ’s Methods Guide.***’ In brief, the Methods Guide recommends
assessment of four domains: risk of bias, consistency, directness, and precision. Additional
domains are to be used when appropriate: coherence, dose-response association, impact of
plausible residual confounders, strength of association (magnitude of effect), and publication
bias. These domains were considered qualitatively, and a summary rating assigned, after
discussion by two reviewers, as “high,” “moderate,” or “low” strength of evidence. In some
cases, high, moderate, or low ratings were impossible or imprudent to make; for example, when
no evidence was available or when evidence on the outcome is too weak, sparse, or inconsistent
to permit any conclusion to be drawn. In these situations, a grade of “insufficient” was assigned.
This four-level rating scale consists of the following definitions:

e High: High confidence that the evidence reflects the true effect. Further research is
very unlikely to change our confidence in the estimate of effect.

e Moderate: Moderate confidence that the evidence reflects the true effect. Further
research may change our confidence in the estimate of effect and may change the
estimate.
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e Low: Low confidence that the evidence reflects the true effect. Further research is
likely to change the confidence in the estimate of effect and is likely to change the
estimate.

e Insufficient: Evidence either is unavailable or does not permit estimation of an effect.

We did not rate the strength of evidence for KQs 2—4 because these questions were purely
descriptive.

Applicability

Systematic evidence reviews are conducted to summarize knowledge and to support
clinicians, patients, and policymakers in making informed decisions. “Does this information
apply?” is the core question for decisionmakers weighing the usefulness and value of a specific
intervention or choosing among interventions. Interventions that work well in one context may
not in another. The primary aim of assessing applicability is to determine whether the results
obtained under research conditions are likely to reflect the results that would be expected in
broader populations under “real-world” conditions. In this particular instance, we focused on
application to primary care populations.

We assessed applicability using methods described in the Methods Guide.*® In brief, this
method uses the PICOTS (Population, Intervention, Comparator, Outcome, Timing, Setting)
framework as a way to organize information relevant to applicability. We evaluated the
applicability to clinical practice, paying special attention to study eligibility criteria,
demographic features of the enrolled population (such as age, ethnicity, and sex), organizational
context, and clinical relevance and timing of the outcome measures. We summarized issues of
applicability qualitatively.

Peer Review and Public Commentary

The peer review process is our principal external quality-monitoring device. Nominations for
peer reviewers were solicited from several sources, including the TEP and interested Federal
agencies. Experts in PCMH as a primary care model and individuals representing stakeholder
and user communities have been invited to provide external peer review of this draft report;
AHRQ and an associate editor will also provide comments. The draft report will be posted on the
AHRQ website for 4 weeks to elicit public comment. We will address all reviewer comments,
revising the text as appropriate, and will document everything in a disposition of comments
report that will be made available 3 months after the Agency posts the final report on the AHRQ
website. We will include a list of peer reviewers submitting comments on this draft in the final
report.
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Results

Results of Literature Searches

Figure 2 depicts the flow of articles through the literature search and screening process.
Searches of electronic databases for KQs 1-3 yielded 4890 citations. Manual searching identified
an additional 3 citations, and searches of all sources relevant to KQ4 yielded 30 relevant
citations, for a total of 4923 citations. After applying inclusion/exclusion criteria at the title-and-
abstract level, 668 full-text articles were retrieved and screened. Of these, 588 were excluded at
the full-text screening stage, leaving 80 articles (representing 56 unique studies) for data
abstraction.

As indicated here, many studies included for KQs 1-3 were described in more than one
publication. Appendix E provides a detailed listing of the included primary and secondary
publications for these questions. Appendix F provides a complete list of published articles
excluded at the full-text screening stage, with reasons for exclusion.
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Figure 2. Literature flow diagram

4890 citations identified by
search of electronic
databases for KQs 1-3:
PubMed: 4585

CINAHL: 304
Cochrane: 1
3 KQ 1-3 citations
< identified through
manual searching
30 KQ 4 citations
< included from various
sources

\ 4
4923 citations identified

4255 abstracts excluded

A 4

A 4

668
passed abstract screening

\ 4

588 articles excluded

A 4

\ 4 Reasons for exclusion:
80 passed full-text * Does not meet PCMH definition: 475
screening * Not original data: 33

» Population and/or setting is not eligible: 21

» Study design (not longitudinal evaluative study
and not relevant to KQ 4): 21

* No relevant outcomes: 5

* Not high-income country: 3

» Linked article (more data needed to determine
eligibility; determination to be made for final
report): 6

* Background: 24

A 4

80 articles representing 56
unigue studies abstracted into
database and included in

review

*  KQ 1: 17 studies/40 articles

* KQs 2 & 3: 26 studies/50
articles?

*  KQ 4: 30 studies/30 articles

2All studies/articles included for KQ 1 were also included for KQs 2 & 3.

Abbreviations: KQ = key question; PCMH = patient-centered medical home
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Description of Included Studies

For KQs 1-3, we identified 26 peer-reviewed studies; 17 were comparative and 9 descriptive.
Studies were conducted in the United States (n = 22), Canada (n = 2), Israel (n = 1), and France
(n=1). Studies most commonly recruited older adults (n = 13) or children with special health
care needs (n = 8). Among the comparative studies, there were 8 trials (3 good- and 5 fair-
quality) involving 10,084 subjects and 9 observational studies (2 good-, 5 fair-, and 1 poor-
quality).

For the KQ 4 horizon scan, we identified 30 ongoing studies, of which 2 were RCTs. These
studies are described in detail in KQ4.

Further details are provided in the relevant KQ sections, below. The following Appendices
provide details of the characteristics of included studies:

Appendix G. Characteristics of Included Studies (KQ 1, RCTs)

Appendix H. Characteristics of Included Studies (KQ 1, Observational Studies)
Appendix I. Characteristics of Included Studies (KQs 2-3 only)

Appendix J. Characteristics of Included Studies (KQ 4)

Key Question 1. Effects of PCMH Interventions

KQ 1: In published, primary care—based evaluations of comprehensive
PCMH interventions, what are the effects of the PCMH on patient and staff
experiences, process of care, clinical outcomes, and economic outcomes?

a) Are specific PCMH components associated with greater effects on
patient and staff experiences, process of care, clinical outcomes, and
economic outcomes?

b) Is implementation of comprehensive PCMH associated with
unintended consequences (e.g., decrease in levels of indicated care
for nonpriority conditions) or other harms?

Key Points

e Studies varied widely in the range of outcomes reported and the specific measures
used.

e The medical home has been evaluated in observational studies (n = 11) more
commonly than in RCTs (n = 6), and older adults in the United States are the most
commonly studied population.

e With the exception of one study, which examined facilitated versus nonfacilitated
PCMH implementation, all studies compared interventions meeting the definition of
PCMH to usual care.

e Based on a combination of good- and fair-quality studies, there is evidence of
moderate strength indicating that interventions meeting PCMH criteria are generally
associated with small improvements in patient experience, both on overall and care
coordination measures.
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e Based on a combination of good and fair quality studies, there is evidence of low
strength that PCMH implementation is associated with improved clinical staff
experiences.

e Based on a combination of good- and fair-quality studies, there is evidence of overall
low strength that PCMH may improve care processes. This is based on a combination
of moderate evidence of an effect for preventive services and insufficient evidence to
evaluate impacts on care for patients with chronic illness.

e Based on a combination of predominantly good- and fair-quality studies, there is
insufficient evidence to determine the impact of PCMH implementation on clinical

outcomes.

e Based on a combination of good- and fair-quality studies, there is a low strength of
evidence that PCMH does not appear to lead to uniformly lower utilization of two
areas hypothesized to be impacted, inpatient and emergency department utilization.

Moreover, total costs were not lowered in the reviewed studies.

Detailed Analysis

As a reminder, we categorized included studies into those that explicitly tested the PCMH
model (“PCMH?” studies) and those that met our functional definition for PCMH but did not use
the terms “PCMH” or “medical home” (“functional PCMH” studies). In addition to examining
interventions that met our definition of a PCMH or functional PCMH, studies included in the
analysis for KQ 1 had to include a control group. Of 26 otherwise eligible studies, 17
comparative studies described in 40 publications reported outcomes relevant to this question.
These studies include 6 with PCMH interventions and 11 with functional PCMH interventions.
Sixteen studies were conducted in the United States and one in Canada. There were 8 clinical
trials (all RCTs) and 9 observational studies. The majority of studies had a followup period for
abstracted outcomes of approximately 2 years, with no meaningful difference between RCTs and
observational studies. Additional characteristics are described in Table 3.

Table 3. Characteristics of studies

Study Characteristic (r;rc:)t?;) E,Cyg Func?nozalISCMH

Study Design (studies/patients)® 17/693,028 6/228,284 11/464,744

RCT 8/10,284 2/2083 6/8201

Observational 9/682,744 4/226,201 5/456,543
Country (studies/patients)?

United States 16/692,546 6/228,284 10/464,262

Canada 1/482 0/0 1/482
Comparator (studies/patients)®

Usual care 16/691,045 5/226,301 11/464,744

Nonfacilitated PCMH" 1/1983 1/1983 0/0
Setting/Population (studies/patients)?

Older adults 9/23,838 1/15,310 8/8528

General adults 3/403,336 2/5336 1/398,000

Children 4/211,375 3/207,638 1/3737

All ages (high utilizers) 1/54,479 0/0 1/54,479
Setting/Organizations (studies/patients)®

Integrated delivery system — private 8/424,006 2/18,663 6/405,343

Integrated delivery system — U.S. Federal 1/160 0/0 1/160

Independent primary care providers 4/6462 2/18,663 2/4,280

Payer-based (e.g., Medicaid) 3/261,918 2/207,439 1/54,479

Canadian Healthcare System 1/482 0/0 1/482
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Study Characteristic (r;l'gtiI?) I(:;]Clwg; FuncE]ozalllI;CMH

Duration of followup®

6-11 months 2/250 1/100 1/150

12 to 23 months 2/69,789 1/15,310 1/54,479

24 to 26 months 11/411,913 3/5,535 8/406,378

> 26 months 1/3,737 0/0 1/3,737

Monthly estimates based on 4 years of data 1/207,339 1/207,339 0/0
Overall Study Quality (studies/patients)®

Good 5/212,378 1/207,339 4/5039

Fair 11/480,168 5/20,945 6/459,223

Poor 1/482 0/0 1/482

#The number of patients given here represents the number of individuals presented in primary inclusion tables and/or primary
analyses. Other study analyses may have included different numbers of patients.

®In one study,* a program of facilitated PCMH (intervention) was compared with providing practices with information on
PCMH, but not facilitating the implementation (control).

“Based on longest followup period among abstracted outcomes.

Abbreviation: PCMH = patient-centered medical home.

Abstracted Outcomes

Over the past 5 years, multiple research agendas and recommendations for evaluation
measurement have been proposed for PCMH evaluations.'*?*32°0 Because of the variability in
recommended measures for evaluating PCMH, it was necessary to restrict the abstraction of
outcomes to those that had face validity to the investigators and were reported across studies,
and/or were collected using validated instruments or methods. With the exception of selected
economic outcomes (namely, inpatient and emergency department utilization), studies were too
heterogeneous in design and in outcomes reporting for quantitative syntheses. Therefore, with
the exception of the economic outcomes noted immediately above, results are described
qualitatively.

Results are described below for five major domains: 1) patient experiences (including reports
from caregivers); 2) staff experiences; 3) care processes; 4) clinical outcomes; and 5) economic
outcomes. Within each outcome domain, we focus first on PCMH studies (n = 6) and then on
functional PCMH studies (n = 11). The qualitative description of results is further stratified by
presenting information from clinical trials followed by observational studies.

No studies reported all five types of outcomes. Seven studies reported one type of outcome,
three studies reported two types of outcomes, three studies reported three types of outcomes, and
two studies reported four types of outcomes. Table 4 describes the number of studies and number
of abstracted outcomes by specified study type.
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Table 4. Number of studies with specific types of outcomes

Outcome Category All Studies (n = 17)* PCMH Functional PCMH
(n =6)° (n =11)%

Patient (or Caregiver) Experiences
Overall experienceID
Coordination of care

Staff Experiences
Overall experience

Process of Care®
Preventive services®
Chronic illness care services®

Clinical Outcomes
Biophysical markers
Health status
Mortality

Economic Outcomes
Inpatient utilization
Emergency department utilization
Total cost

coR DA orolww~NA~ N
WhBADNORORRRNMNWN W
OoRr~NONWR WAk RAENA

#Subcategories in each table cell do not necessary add up to the total number of studies because each study may report multiple
outcome types.

®Includes one measure focusing on satisfaction with mental health services.
“Does not include process outcomes not related to the provision of guideline concordant preventive or chronic illness care.

One study reports a summary Health Plan Employer Data Set (HEDIS) composite measure that includes aspects of both
preventive and chronic illness care services.

Abbreviation: PCMH = patient-centered medical home.

Comparators

With one significant exception, all comparisons presented in this report are between an
intervention specifically labeled as PCMH or meeting the functional definition of PCMH and
usual care. However, we also included the American Academy of Family Physicians (AAFP)
National Demonstration Project (NDP), a fair-quality multicenter RCT of the medical home.>
The NDP compared facilitated verses nonfacilitated implementation of the PCMH. When
reading the NDP report it should be noted that while facilitated practices adopted more PCMH
components than nonfacilitated practices (10.7 components vs. 7.7 components, p = 0.005), there
was still substantial adoption of PCMH by nonfacilitated control clinics.”* As a result, the NDP
does not represent a comparison between having PCMH and not having PCMH. However, we
believed that including this large trial of PCMH implementation provides a fuller picture of the
state of evidence regarding PCMH.

Patient Experiences

One or more patient experience outcomes were reported by seven studies (Table
Our summary of patient experience is focuses on overall patient experience and coordination of
care. If a study reported overall measures of patient experience, those measures were abstracted
as opposed to individual component scales. However, care coordination was also abstracted
because of the overall goal, highlighted in all major definitions of PCMH, of improving the
coordination of health care services.”' For some studies, especially those involving children,
experience measured may have been provided by caregivers.

5)'49,52—57
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Table 5. Results—patient experiences

Study?®

Type of Study;

Explicitly PCMH?

(Yes/No);
Population;
Quality

Outcome
(Length of Followup)

Difference Reported
by Authors

Calculated Effect
Size (if Available)”

Patient Experience: Overall Experience

Jean, 20107 Trial Overall practice Scale mean 0.26 ES: -0.36 (95%Cl,
Jean, 2010 Yes® experience (0-1 scale, | (intervention) vs. 0.33 -1.10to0 0.37)
Adults higher is better) (control); group*time p-
Fair (26 months) value 0.31
Farmer, 2011>° | Trial Satisfaction with Scale mean (SD) 1.3 ES: 0.33 (95% ClI,
Yes mental healthcare (1-3 | (0.5) (intervention) vs. -0.15 t0 0.80)
Children scale, lower is better) 1.5 (0.7) (control); p =
Fair (6 months) 0.004
Boult, 2008™* Trial Overall score: Patient | Scale mean 3.14 ES: 0.21 (95% ClI, 0.07
Boyd, 2010 No Assessment of Chronic | (intervention) vs. 2.85 t0 0.34)
Older Adults lliness (1-5, higher is (control); adjusted
Good better) treatment effect 0.20
(18 months) (95% CI, 0.07 to 0.33)
Toseland, Trial Patient satisfaction Scale mean (SD) 3.28 | ES: 0.27 (95% ClI,
1997’ No scale (1-4, higher is (0.68) (intervention) vs. | -0.06 to 0.61)
Toseland, Older Adults better) 3.13 (0.77) (control); p
1997%° Good 8 months < 0.05

Patient Experience: Coordination of Care

Jean, 2010 Trial Coordination of Care Scale mean 0.75 ES: 0.33 (95% ClI,
Jaen, 2010 | Yes (0-1 scale, higher is (intervention) vs. 0.73 | -0.40 to 1.07)
Adults better) (control); group*time p-
Fair (26 months) value = 0.46
Farmer, 2011>° | Trial Satisfaction with care | Scale mean (SD) 2.2 ES: 0.42 (95% ClI,
Yes coordination (1-5 (0.95) (intervention) vs. | -0.05 to 0.90)
Children scale, lower is better) 2.7 (1.4) (control); p =
Fair (6 months) 0.058
Reid, 2009™ Observational Care Coordination: Year 1: Scale mean ES: 0.13 (95% ClI, 0.05
Reid, 2009%° Yes Ambulatory Care 83.1 (intervention) vs. | to 0.21)
Adults Experiences Survey- 77.9 (control); adjusted
Fair Short Form (1-100, difference 3.32; p <
higher is better) 0.001
(1 and 2 years)
Year 2: Scale mean
83.9 (intervention) vs.
78.9 (control); adjusted
difference 3.06; p <
0.01
Boult, 2008™" | Trial Coordination of Care: | Scale mean 2.96 ES: 0.28 (95% Cl, 0.15
Boyd, 2010°® | No Patient Assessment of | (intervention) vs. 2.57 | to 0.42)
Older Adults Chronic lliness (1-5, (control) ; adjusted
Good higher is better) treatment effect 0.34
(18 months) (95% CI, 0.18 to 0.50)
Toseland, Trial Satisfaction with help Scale mean (SD) 3.11 | ES: 0.42 (95% ClI, 0.09
1997% No obtaining services (1- | (0.3.41) (intervention) | to 0.76)
Toseland, Older Adults 4, higher is better) vs. 1.57 (2.48)
1997%° Good (8 months) (control) ; p < 0.05
Boyd, 2007>° Observational Integration of Services: | Between-group Not calculable
Boyd, 2008°* No Primary Care difference in change
Older Adults Assessment Survey 0.10 (95% CI -5.72,
Fair (1-100, higher is 5.92)
better)
(6 months)
Zuckerman, Trial % of parents reporting | 1 year: Adjusted OR ES: 0.12 (95% CI, 0.01
2004°° No receiving needed comparing intervention | to 0.24)
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Type of Study;
Explicitly PCMH?

a . Outcome Difference Reported Calculated Effect
Sy P(oY;usllal\:iocz}l; (Length of Followup) by Authors Size (if Available)b
Quality
Minkovitz, Young Children support from their to control 1.25 (95%
2007% Fair pediatrician/nurse Cl, 1.02 to 1.53); OR
practitioner 1.25 (95% Cl, 1.02 to
(30-33 months and 5- 1.53)
5% years)

2 years: Adjusted OR
comparing intervention
to control 1.25 (95%
Cl, 1.02 to 1.53); OR
1.25 (95% ClI, 1.02 to
1.53)

®Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.

bPositive effect sizes favor the intervention.

°The American Academy of Family Physicians National Demonstration Project*® compared facilitated PCMH implementation to
nonfacilitated PCMH implementation. This is different from other comparisons reported in this review which compare PCMH to
usual care.

Abbreviations: Cl = confidence interval; ES = effect size; OR = odds ratio; PCMH = patient-centered medical home; SD =
standard deviation

Overall Patient Experience

Overall patient experience was reported in four studies (all RCTs) at followup periods
ranging from 6 to 26 months.**”****" Two of these studies evaluated PCMH interventions and
two tested functional PCMH interventions.

The AAFP NDP, a fair-quality multicenter RCT of the medical home, evaluated effects on
overall practice experience on a 0-1 scale after 26 months.”' The NDP tested the impact of
facilitated PCMH compared to nonfacilitated PCMH. Both groups implemented various PCMH
components. There was essentially no longitudinal change within arms over 26 months based on
a 0-1 overall patient experience scale (intervention -0.02; control +0.01; within-group p-value
0.92). At 26 months, there was no difference between the facilitated and nonfacilitated arms
(0.26 vs. 0.33, p=0.31).

A fair-quality trial of a PCMH intervention among children with special health care needs in
a state Medicaid program compared parent-reported satisfaction with various types of care after
6 months. While satisfaction with primary care was evaluated, results were not presented.
Results indicating greater satisfaction with mental health services on a three-point scale (1=
excellent, 3 = fair/poor) were presented indicating greater satisfaction among intervention
patients (1.3 [SD 0.5] vs. 1.5[SD 0.7],p = 0.004).>

A good-quality trial of guided care, meeting the definition of functional PCMH (designed
using the Wagner Chronic Care Model),® reported the overall score from the Patient Assessment
of Chronic Iliness Care (1-5 scale)® at 18 months. The mean scores were higher for the guided
care than usual care patients (adjusted mean difference 0.20; 95 percent Cl, 0.07 to 0.33).%% A
separate good-quality trial of geriatric management found that after 8 months of the program
intervention patients were significantly more satisfied with care than with control on a 1-4
satisfaction scale developed for the study (3.28 [SD 0.68] vs. 3.13 [SD 0.77], p < 0.05).*°
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Coordination of Care

Aspects of coordination of care were reported in seven studies (five RCTs, two observational
studies) for followup periods ranging from 6 months to 5% years.**”*>” Three of these studies
were PCMH studies, and four were functional PCMH studies.

The AAFP NDP, the fair-quality multicenter RCT that tested the impact of facilitated PCMH
as opposed to nonfacilitated PCMH, evaluated effects on patient-reported coordination of care on
a 0-1 scale after 26 months. There was no difference between the facilitated and nonfacilitated
arms (0.75 vs. 0.73, p = 0.46). There was also essentially no longitudinal change in the arms over
26 months (-0.01 vs. -0.02, within-group p-value 0.11).”!

A fair-quality trial of a medical home intervention among children with special health care
needs in a state Medicaid program compared parent-reported satisfaction with care coordination
after 6 months. Reflecting results for satisfaction with mental health services described above,
the trend toward greater satisfaction with care coordination on a five-point scale (1= excellent, 5
= poor) approached statistical significance (2.2 [SD 0.95] vs. 2.7 [SD 1.4], p = 0.058).>*

The fair-quality Reid et al. evaluation of implementation of PCMH in one practice of an
integrated delivery system compares results on the care coordination scale of the Ambulatory
Care Experiences Survey-Short Form® from the intervention and two control clinics (100-point
scale, higher is better). Patients in the intervention clinic reported more care coordination after
both 1 year (83.1 vs. 77.9, adjusted difference 3.32, p < 0.001) and 2 years (83.9 vs. 78.9,
adjusted difference 3.06, p < 0.01).%

Three trials of functional PCMH interventions evaluated care coordination. A good-quality
trial of guided care meeting with components meeting the functional definition of the medical
home (designed using the Wagner Chronic Care Model)®® reports the coordination of care score
from the Patient Assessment of Chronic Illness Care (1-5 scale)®* at 18 months. The mean scores
were higher for the guided care than usual care patients (2.96 vs. 2.57, adjusted treatment effect
0.34 [95 percent Cl, 0.18 to 0.50]).>® A separate good-quality trial of geriatric management found
that after 8 months of the program intervention patients reported significantly more help
obtaining services than did control patients on a 1-4 satisfaction scale developed for the study
(3.11 [SD 3.41] vs. 1.57 [SD 2.48], p < 0.05).%° The third trial, a fair-quality study of enhanced
developmental services for young children, examined whether parents indicated that they
received needed support from their pediatrician/nurse practitioner (including with accessing
needed services). The reported between-group adjusted odds ratios (95 percent Cls) at both 30-
33 months (2.70 [2.17 to 3.45]) and 5-5% years (1.25 [1.02 to 1.53]) indicate better care
coordination in the intervention group.

The fair-quality nonrandomized pilot study of the same guided care intervention examined
integration of services after 6 months using the Primary Care Assessment Survey.®® There were
no differences in changes in integration scale values between the study arms (0.10 [95 percent
CI, -5.72 t0 5.92]).%

Summary

Based on a combination of good- and fair-quality studies, there is evidence of moderate
strength indicating that interventions meeting PCMH criteria are generally associated with small
improvements in patient experiences, both on overall and care coordination measures. These
studies included a variety of patient populations. With one exception, followup time periods
were still approximately 2 years and less.
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Staff Experiences

Our summary of staff experience focuses on overall staff experience. If a study reported
overall measures of staff experience, those measures were abstracted as opposed to individual
component scales.

Overall Staff Experience

Measures that we classify as representing overall staff experience were reported for followup
periods ranging from 1 year to 26 months in three studies (all RCTs; see Table 6).***** Two of
these were PCMH studies and one evaluated a functional PCMH intervention.

The AAFP NDP, the fair-quality multicenter RCT that tested the impact of facilitated PCMH
versus nonfacilitated PCMH, evaluated effects on practice-level adaptive reserve.®’ Practice-
level adaptive reserve was based on aggregation of individual staff surveys using a 23-item scale
developed for the study that included components of relationship infrastructure, facilitated
leadership, sensemaking, teamwork, work environment, and culture of learning (summary scale
of 0-1; higher score equates to more adaptive reserve). Intervention and control practices had the
same mean level of adaptive reserve at baseline (0.69). At 26 months, intervention practices (n =
16) had greater adaptive reserve (mean 0.74, SD 0.38) than control practices (n = 15, mean 0.68,
SD 0.46, p =0.02).

In an observational study, Reid et al. examined the impact of PCMH implementation among
clinicians at one intervention clinic compared to clinicians at two control clinics.”*® Using the
22-item Masiach Burnout Inventory,68 investigators reported three components (emotional
exhaustion, depersonalization, and lack of personal accomplishment) representing staff
experience. At baseline, 104 clinicians responded, declining to 82 at 12 months and 48 at 24
months. At 12 months followup, scores for emotional exhaustion (value/effect size) and lack of
personal accomplishment (p = 0.06) improved more for PCMH than control clinicians.> Patterns
were similar for the 48 clinicians responding to the survey after 24 months, with statistically
significant lower levels of emotional exhaustion and depersonalization. However, the difference
for personal accomplishment was not statistically significant (effect size not reported).®” These
results are limited by the relatively low response rate at 24 months followup, which could bias
the estimate of effect.

A good-quality clinical trial led by Boult et al. compared comprehensive guided care for
older adults to usual care and examined physicians’ satisfaction with care at 1 year (18
intervention and 20 usual care physicians). There was no statically significant difference in
satisfaction with chronic illness care between intervention and control physicians. However,
intervention physicians were more likely to report satisfaction with patient/family
communication (mean 4.40 [95 percent CI, 3.99 to 4.81] vs. 3.94 [3.58 to 4.30], p = 0.014) and
knowledge of patients’ clinical characteristics (scale mean 3.17 [95 percent CI, 2.88 to 3.46]
intervention vs. 2.77 [2.50 to 3.03] control, p = 0.042). The small number of providers may have
limited the lack of power to detect differences. However, it should be noted that results of all
nine measures of chronic illness care processes assessed had point estimates in the direction of
being favorable to the intervention.”
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Table 6. Results—staff experiences (overall experience)

Type of Study;
a SapEih; PC_MH? Outcome Difference Reported Calculated Effect
Smes; (el (Length of Followup) by Authors Size (if Available)b
Population; 9 p y
Quality
Jean, 2010% Trial Practice Adaptive Practice-level mean ES: 0.14 (95% ClI,
Nutting, 2010%" | Yes Reserve (higher = (SD) 0.74 (0.38) -0.53 to 0.80)
Adults more reserve) intervention vs. 0.68
Fair (26 months) (0.46) control;
group*time p = 0.02
Reid, 2009 Observational Emotional Exhaustion: | Year 1: mean (SD) ES: 0.61 (95% Cl, 0.16
Reid, 2010%° Yes Masslach Burnout 12.7 (8.9) intervention | to 1.06)
Adults Inventory (lower score | vs. 21.0 (12.1) control;
Fair is better) p<0.01
(1 and 2 years)
Year 2: 12.8 (NR)
intervention vs. 25.0
(NR) control; p <0.01
Reid, 2009> Observational Depersonalization: Year 1: mean (SD) 2.3 | ES: 0.32 (95% ClI,
Reid, 2010%° Yes Masslach Burnout (3.0) intervention vs. -0.12 to 0.76)
Adults Inventory (lower score | 4.0 (4.1) control; p =
Fair is better) 0.06
(1 and 2 years)
Year 2: 2.0 (NR)
intervention vs. 4.4
(NR) control; p = 0.02
Reid, 2009> Observational Lack of Personal Year 1: mean (SD) 4.2 | ES: 0.49 (95% CI, 0.05
Reid, 2010%° Yes Accomplishment: (3.3) intervention vs. to0 0.94)
Adults Masslach Burnout 4.6 (5.7) control; p =
Fair Inventory (lower score | 0.02
is better)
(1 and 2 years) Year 2: Scale scores
NR; p > 0.05
Boult, 2008™ | Trial Physician Satisfaction | Scale mean (95% CI) | ES: 0.22 (95% Cl,
Marsteller, No with Chronic lliness 4.42 (3.99 to 4.85) -0.42 to 0.86)
2010°%° Older Adults Care intervention vs. 4.08
Good (1 year) (3.70 to 4.45) control;
p =0.285

*Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.

bPpositive effect sizes favor the intervention.

Abbreviations: Cl = confidence interval; ES = effect size; NR = not reported; PCMH = patient-centered medical home; SD =
standard deviation

Summary

Based on a combination of good- and fair-quality studies, there is evidence of low strength
that PCMH implementation is associated with improved clinical staff experiences. However,
none of the studies reporting information on staff experiences were conducted in pediatric
practices. Two of the three were conducted in an older adult population. None of the studies
reported outcomes more than approximately 2 years following the implementation of the
intervention under study. Relatively few practices and few clinicians have been involved in these
studies, and these practices may not be representative of the wider primary care practices in the
United States.

26



Process of Care

One or more process of care outcomes were reported by seven studies.
categorized process of care outcomes into preventive services and chronic illness care services.
Prioritization was given to generally accepted, guideline-recommended processes as opposed to
processes that would have been implemented or enhanced specifically because of the PCMH
implementation.

49,52,56,70-73 We

Preventive Services

Information on preventive services was reported in five studies (three RCTs, two
observational studies) for followup periods ranging from 12 to 26 months (Table 7).%9:2°0.7273
Two of these studies were explicit evaluations of PCMH, and three tested functional PCMH
interventions.

The AAFP NDP, the fair-quality multicenter RCT that tested the impact of facilitated PCMH
versus nonfacilitated PCMH, evaluated effects on preventive services recommended by the U.S.
Preventive Services Task Force (USPSTF).*® The facilitated PCMH practices did not
significantly improve the rate of preventive services compared to the nonfacilitated PCMH
practices (41.1 percent vs. 39.8 percent, p = 0.09).>*

In a fair-quality evaluation of PCMH at one Group Health Cooperative of Puget Sound
clinic, Reid and colleagues reported on Healthcare Effectiveness Data and Information Set
(HEDIS) results compared to the rest of the Group Health system. HEDIS includes both
measures of preventive and chronic illness services. Prior to PCMH implementation, the
intervention clinic had better overall quality, as measured by the average percentage of 22
quality indicators achieved for each patient (68.7 vs. 64.5, statistical significance not provided).
Over the 1-year intervention period, the PCMH practice showed greater improvements than the
rest of the Group Health clinics (p < 0.05). However, an analysis that adjusted for differences in
baseline quality did not show a statically significant improvement compared to control practices
(mean difference = 1.3 percentage points, p < 0.05).%

In addition, three functional PCMH studies examined the percentage of patients receiving
specified preventive services: 1) a fair-quality trial conducted as part of a care coordination
Medicare demonstration project;’® 2) a fair-quality trial of enhanced developmental services for
young children;*® and 3) a fair-quality observational study of team care implemented among
adult patients of an integrated delivery system.”® For the Medicare demonstration trial, there
were no statistically significant differences in guideline-concordant preventive services reported.
For example, comparing intervention to control, results were virtually identical for receipt of
adult vaccines (influenza 87.3 percent vs. 87.7 percent, p > 0.10; pneumococcal 88.9 percent vs.
88.4 percent, p > 0.10). There was also no difference in cancer screening based on claims data
(colon 23.7 percent vs. 23.5 percent, p > 0.10; mammography 74.8 percent vs.71.2 percent, p >
0.10).” In the trial of adding developmental services for very young children (0-2 years for
abstracted outcomes), intervention patients were more likely to have appropriate well-child care
at 12 months (90 percent vs. 81.4 percent; OR 2.06 [95 percent CI, 1.65 to 2.56]) and 24 months
(85.2 percent vs. 78.7 percent; OR 1.68 [95 percent CI, 1.35 to 2.09]). At 24 months, rates of
age-appropriate vaccinations were higher in the intervention practices (83.0 percent vs. 75.3
percent; OR 1.68 [95 percent CI, 1.59 to 1.95]).” Finally, a team-based intervention in an
integrated delivery system found higher rates of breast cancer and colorectal cancer screening
rates in intervention patients after 2 years (breast 90.0 percent vs. 69.4 percent, p < 0.05;
colorectal 38.1 percent vs. 23.9 percent, p < 0.05).73
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Table 7. Results—care processes, preventive services

Type of Study;
Explicitly PCMH?

Study® (Yes/No): Outcome Difference Reported C_alcu_lated _Effect
Population: (Length of Followup) by Authors Size (if Available)
Quality
Jean, 2010" Trial Prevention Score: % of | 41.1% intervention vs. | RD: +1.3%
Jaen, 2010% Yes eligible patients 39.8% control;
Adults receiving services group*time interaction
Fair recommended by the p =0.09
USPSTF
(26 months)
Reid, 2009> Observational Healthcare 75.9 intervention vs. RD: +5.6%
Reid, 2010%° Yes Effectiveness Data and | 70.3 control; difference
Adults Information Set in quality from baseline
Fair (HEDIS) = 7.3 intervention vs.
(2 years) 6.0 control; p < 0.05
Schraeder, Trial % of patients receiving | 87.3% intervention vs. | RD: -0.4%
20052 No influenza vaccine 87.7% control; p 2 0.10
Peikes, 2009”* | Older Adults (2 years)
Fair
Schraeder, Trial % of patients receiving | 88.9% intervention vs. | RD: +0.5%
20057 No pneumococcal vaccine | 88.4% control; p = 0.10
Peikes, 2009”* | Older Adults (2 years)
Fair
Schraeder, Trial % of patients receiving | 23.7% intervention vs. | RD: +0.2%
20052 No colon cancer screening | 23.5% control; p = 0.10
Peikes, 2009”* | Older Adults from claims data
Fair (2 years)
Schraeder, Trial % of patients receiving | 74.8% intervention vs. | RD: +3.6%
2005 No mammography 71.2% control; p 2 0.10
Peikes, 2009”* | Older Adults (women only)
Fair (2 years)
Zuckerman, Trial % of children with age- | 1 year: 90% 1 year: RD: +8.6%
2004°¢ No appropriate well child intervention vs. 81.4%
Minkovitz, Young Children care control; OR 2.06 (95% | 2 years: RD: +6.5%
2003" Fair (1 and 2 years) Cl, 1.65 to 2.56)
2 years: 85.2%
intervention vs. 78.7%
control; : OR 1.68
(95% ClI, 1.35t0 2.09)
Zuckerman, Trial % of children with age- | 83.0% intervention vs. RD: +7.7%
2004 No appropriate vaccines 75.3% control; OR
Minkovitz, Young Children (2 years) 1.68 (95% CI, 1.59 to
2003" Fair 1.95)
Taplin, 1998 | Observational % of patients with 1 year: 80.6% 1 year: RD: +12.5%
No mammograms in the intervention vs. 68.1%
Adults past 2 years control; p < 0.05 2 years: RD: +20.6%
Fair (2 years)
2 years: 90.0%
intervention vs. 69.4%
] control; p <0.05
Taplin, 1998 | Observational % of patients with 1 year: 34.8% 1 year: RD: +8.7%
No colon cancer screening | intervention vs. 26.1%
Adults (fecal occult blood test) | control; p < 0.05 2 years: RD: +14.2%
Fair in the past 18 months

(2 years)

2 years: 38.1%
intervention vs. 23.9%
control; p <0.05
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®Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.

Abbreviations: Cl = confidence interval; HEDIS = Healthcare Effectiveness Data and Information Set; OR = odds ratio; PCMH =
patient-centered medical home; RD = risk difference; SD = standard deviation; USPSTF = U.S. Preventive Services Task Force

Chronic lllness Care Services

Information on chronic illness care services was reported in five studies (three RCTs, two
observational studies) for followup periods ranging from 1 year to 26 months (Table 8).%%°27+73
Two of these studies were explicit evaluations of PCMH and three tested functional PCMH
interventions.

The AAFP NDP, the fair-quality multicenter RCT that tested the impact of facilitated PCMH
versus nonfacilitated PCMH, evaluated effects on health status.** Among patients enrolled in
facilitated PCMH practices, the percentage of eligible patients who received 17 recommended
services for chronic conditions was not significantly improved (58.7 percent vs. 47.3 percent p =
0.92).>! Further, as noted above, in the Reid et al. evaluation of PCMH implementation, while
the PCMH clinic had greater improvement in the patient average HEDIS measure that included
preventie\ée and chronic care quality measures, the difference was between the clinics was
modest.

A good-quality evaluation of a PCMH program in North Carolina that used pediatric asthma
as a tracer condition found that patients in the PCMH program used 325 percent more
maintenance medication than patients in the traditional fee-for-service program (5.6 percent vs.
1.6 percent, p < 0.01).”

In addition, three functional PCMH studies examined the percentage of patients receiving
specified services for chronic conditions: 1) a fair-quality trial conducted as part of a care
coordination Medicare demonstration project;? 2) a fair-quality observational study of team care
implemented among adult patients of an integrated delivery system;”® and 3) a fair-quality
observational study of comprehensive disease management for high utilizers of different ages in
a commercial health plan.”* For the Medicare demonstration trial, results for reported chronic
illness care services were mixed. Among patients with diabetes, intervention patients had higher
levels of lipid testing (93.1 percent vs. 86.9 percent, p < 0.01) and urine microalbuminuria testing
(81.0 percent vs. 60.2 percent, p < 0.01). However, there was not a statistically significant
difference for receipt of diabetes education (25.0 percent vs. 22.0 percent), eye exams (86.5
percent vs. 83.3 percent), or hemoglobin Alc testing (94.9 percent vs. 94.7 percent). However all
point estimates are in the direction of the intervention arm. In addition, patients with coronary
artery disease had higher levels of lipid testing in the intervention compared to the control arm
(89.4 percent vs. 82.5 percent, p < 0.01).”

Although a team-based intervention significantly improved preventive services in an
integrated delivery system, analogous results were not seen for the two indicators of chronic
illness care, warfarin monitoring (no change from baseline among intervention patients or health
system as a whole) and diabetic eye exams (no statistically significant improvement among
intervention patients, but improvement for health system as a whole [p < 0.0001]). However, the
number of eligible patients in the intervention panel was small, and the authors contend that
improvements in the delivery system as a whole for eye exams among patients with diabetes
were potentially the result of low baseline rates.”

Finally, while the evaluation of enhanced disease management for high utilizers in an
insurance plan provided percentages of patients meeting specific HEDIS measures for patients
with diabetes, they did not provide p-values for these results. While the estimates were generally
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in favor of the intervention, the point estimate for the percentage of patients with eye exams was
lower in the intervention than control group (57.9 vs. 65.0, p-value not reported).”

Table 8. Results—care processes, chronic illness care services

Type of Study;
Explicitly PCMH?

Study® (Yes/No): Outcome Difference Reported C_alcu_lated _Effect
Population: (Length of Followup) by Authors Size (if Available)
Quality
Jean, 2010% Trial Chronic Care Score: % | 58.7% intervention vs. | RD: +11.4%
Jaen, 2010% Yes of eligible patients 47.3% control;
Adults receiving services group*time interaction
Fair recommended based p =0.97
on 17 guideline- (approximately same
recommended difference between
processes intervention and
(26 months) control clinics seen at
baseline)
Reid, 2009” Observational Healthcare 75.9 intervention vs. RD: + 5.6%
Reid, 2010%° Yes Effectiveness Data and | 70.3 control; difference
Adults Information Set in quality from baseline
Fair (HEDIS) = 7.3 intervention vs.
(2 years) 6.0 control; p < 0.05
Domino, Observational Monthly percentage 5.2% intervention vs. RD: +3.6%
2009 Yes use of maintenance 1.6% control: 3.6
Children (asthma medication for asthma | percentage points
used as tracer (325%) greater, p <
condition for 0.01
PCMH)
Good
Schraeder, Trial Diabetes patients: % of | 93.1% intervention vs. RD: +6.2%
2005 No patients receiving lipid | 86.9% control; p < 0.01
Peikes, 2009”* | Older Adults testing
Fair (2 years)
Schraeder, Trial Diabetes patients: % of | 81.0% intervention vs. | RD: +20.8%
2005 No patients receiving urine | 60.2% control; p < 0.01
Peikes, 2009’4 | Older Adults microalbuminuria
Fair (2 years)
Schraeder, Trial Diabetes patients: % of | 86.5% intervention vs. RD: +3.2%
20057 No patients receiving eye 83.3% control; p 2 0.10
Peikes, 2009”* | Older Adults exams
Fair (2 years)
Schraeder, Trial Diabetes patients: % of | 94.9% intervention vs. | RD: +0.2%
20057 No patients receiving 94.7% control; p 2 0.10
Peikes, 2009’4 | Older Adults HbA1c testing
Fair (2 years)
Schraeder, Trial Coronary artery 89.4% intervention vs. | RD: +6.9%
20057 No disease patients: % of | 82.5% control; p < 0.01
Peikes, 2009”* | Older Adults patients receiving lipid
Fair testing
(2 years)
Taplin, 1998™ | Observational % of patients with No change from Not calculable
No appropriate warfarin baseline in study group
Adults monitoring of health system as a
Fair (2 years) whole
Taplin, 1998 | Observational Diabetes patients: % of | No statistically Not calculable
No patients with significant
Adults appropriate eye exams | improvement among
Fair (2 years) intervention patients,

but improvement for

30




Type of Study;
a Explicitly PC_MH? Outcome Difference Reported Calculated Effect
Sy (Eeiva); (Length of Followup) by Authors Size (if Available)
Population; 9 P y
Quality
health system as a
whole (p <0.0001)
Wise, 2006" Observational Diabetes patients: 100.0% intervention RD: +12.9%
No HbA1c testing vs. 87.1% control; no
All Ages (high (1 year) p-value provided
utilizers)
Fair
Wise, 2006 Observational Diabetes patients: 94.2% intervention vs. RD: +8.5%
No Lipid profile 85.7% control; no p-
All Ages (high (1 year) value provided
utilizers)
Fair
Wise, 2006 Observational Diabetes patients: 81.4% intervention vs. | RD: +21.4%
No Monitoring for 60.0% control; no p-
All Ages (high nephropathy value provided
utilizers) (1 year)
Fair
Wise, 2006 Observational Diabetes patients: 57.9% intervention vs. | RD: -7.1%
No Eye exam done 65.0% control; no p-
All Ages (high (1 year) value provided
utilizers)
Fair

®Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.

Abbreviations: HbAlc = hemoglobin Alc; HEDIS = Healthcare Effectiveness Data and Information Set; PCMH = patient-
centered medical home; RD = risk difference

Summary

Based on a combination of good- and fair-quality studies, there is evidence of overall low
strength that PCMH may improve care processes. This is based on a combination of moderate
evidence of an effect for prevention services and insufficient evidence to evaluate impacts on
care for patients with chronic illness. Evidence points to a potential for PCMH to positively
impact care processes, especially for preventive services. While results are mixed in terms of
whether differences are statistically significant, the point estimates for all but two of the
comparisons are in the direction of the intervention. As noted, a lack of power may account for at
least some of the differences not being statistically significant. For the two studies claiming to
examine PCMH, the AAFP NDP indicated that there was not a statistically significant difference
between groups for preventive (although p = 0.09) or chronic illness services. However, among
all practices in the study, there was an average of 46 percent of PCMH elements in place at
baseline. Further, it should be noted that organizations that did not have facilitated
implementation were given credit for having a significant number of PCMH components in place
at the end of the study.”' The Reid et al. evaluation of PCMH implementation at one clinic in the
Group Health Cooperative of Puget Sound found that the PCMH clinic had better HEDIS
performance than the rest of the organization.*® Studies of functional PCMH interventions had
mixed results for individual care processes; this often included mixed results within the same
study. As a result, we conclude that evidence points to a hypothesis that PCMH may improve
care processes. However, more research is needed to examine this possibility.
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Clinical Outcomes

One or more clinical outcomes were reported by six studies (Table 9).

49,57,71,76-78 Our

summary of clinical outcomes is divided into biophysical markers, patient reported health status,

and mortality.

Table 9. Results—clinical outcomes

Study?®

Type of Study;

Explicitly PCMH?

(Yes/No);
Population;
Quality

Cli

Outcome
(Length of Followup)

Difference Reported
by Authors

Calculated Effect
Size (if Available)®

nical Outcomes: Biophysical Markers

Clinical Outcomes: Health Status

Wise, 2006 Observational Diabetes patients: 87.9% intervention vs. | RD: +11.5%
No HbAlc < 9.5% 76.4% control; no p-
All Ages (high (1 year) value provided
utilizers)
Fair
Wise, 2006 Observational Diabetes patients: LDL | 94.2% intervention vs. | RD: 26.7%
No cholesterol < 130 67.5% control; no p-
All Ages (high mg/dL value provided
utilizers) (1 year)
Fair

Jean 2010™ Trial Self-Reported Health Facility mean 0.68 Not calculable
Yes Status - single item (intervention practices)
Adults measure (1-5 Likert vs. facility mean 0.70
Fair scale) (control practices);
(26 months, facility group*time interaction
mean) p =0.80
Somers, Trial Medical Outcomes Mean = 3.2 Not calculable
2000 No Study (MOS) Short intervention vs. 3.3
Older Adults Form (SF) 36 (higher control; 95% CI, -0.27
Good score = poorer to 0.02; p =0.08
function)
(2 years)
Somers, Trial Health Activities Mean = 0.44 Not calculable
2000 No Questionnaire (higher | intervention vs. 0.50
Older Adults score = poorer control; p = 0.14
Good function)
(2 years)
Toseland, Trial MOS-SF 20 No statistically Not calculable
1997% No (2 years) significant difference
Toseland, Older Adults over 24 months
1996°° Good (specific numbers not
given)
Hebert, 2003"" | Observational Decline in Functional 1 year: 1 year: RD: -18%
No Status 31% intervention vs.
Older Adults (1 and 2 years) 49% control; p = 0.002
Poor
2 years: 26% 2 years: RD: -10%
intervention vs. 36%
control; p = 0.06
Hebert, 2003"" | Observational Institutionalization RR (referent = RR (referent =
No (2 years) intervention): 1.44; p = | intervention): 1.44; p =
Older Adults 0.06 0.06
Poor
Toseland, Trial Mortality 15.0% intervention vs. RD: -7.5%
1997% No (2 years) 22.5% control; p=0.24
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Type of Study;
Explicitly PCMH?

a . Outcome Difference Reported Calculated Effect
Sy P(CJY;lJSI{all\:iC)gh; (Length of Followup) by Authors Size (if Available)b
Quality
Toseland, Older Adults
1996 Good
Dorr, 2008 Observational Mortality — all patients 1 year: 1 year: RD: -2.7%

No
Older Adults (with
complex chronic

(1 and 2 years)

6.5% intervention vs.
9.2% control; : OR
(referent = control):

2 years: RD: -3.7%

illness) 0.68; p<0.05
Good
2 years:
13.1% intervention vs.
16.8% control; OR
(referent = control):
0.77; p>0.05
Dorr, 2008 Observational Mortality — diabetes 1 year: 1 year: RD: -4.4%
No patients 6.2% intervention vs.
Older Adults (1 and 2 years) 10.6% control; OR 2 years: RD: -5.3%
(with complex (referent = control):
chronic illness) 0.56; p<0.05
Good
2 years:

12.9% intervention vs.
18.2% (control); OR
(referent = control):
0.66; p > 0.05

®Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.

bA positive effect size indicates a benefit to the intervention (PCMH), except for the outcome “mortality,” where a negative
effective size favors the intervention.

Abbreviations: Cl = confidence interval; ES = effect size; HbAlc = hemoglobin Alc; LDL = low-density lipoprotein; MOS-SF =
Medical Outcomes Study Short Form; OR = odds ratio; PCMH = patient-centered medical home; RD = risk difference; RR = risk
ratio; SD = standard deviation; USPSTF = U.S. Preventive Services Task Force

Biophysical Markers

One fair-quality observational study focusing on differences in costs among managed
patients with high health care costs reported that patients receiving enhanced care coordination
meeting the PCMH definition were more likely to have hemoglobin Alc (HbAlc) <9.5 percent
after 1 year (87.9 percent vs. 76.4 percent) and have low-density lipoprotein (LDL) cholesterol <
130 mg/dL (94.2 percent vs. 67.5 percent) after 1 year of the intervention. However, no
information on the size of the group or p-values was provided.”' As a result, we conclude that
there is no evidence base to assess the impact of comprehensive PCMH programs on biophysical
markers.

Health Status

Overall health status was reported for followup periods ranging from 1-2 years in four studies
(three RCTs, one observational study).*~""""® One of these studies was an explicit evaluation of
the medical home and three tested functional PCMH interventions.

The AAFP NDP, the fair-quality multicenter RCT that tested the impact of facilitated PCMH
as opposed to nonfacilitated PCMH, evaluated effects on health status.* Based on a single item
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measure (1-5 Likert scale), self-reported health status did not improve significantly (0.2 point
improvement in each group; p = 0.80). The study authors concluded that the adoption of NDP-
suggested components was not associated with change in health status.*®

Two RCTs comparing functional PCMH interventions to usual care among older adults
assessed differences in health status using a validated health-related quality-of-life measure
(versions of the Medical Outcomes Study [MOS] Short Form questionnaire’ *’). Neither study
had a significant intervention effect.”””® One of these studies’® also found no difference when
examining physical functioning using the Health Activities Questionnaire.®'

One observational study of a Canadian program designed to improve care coordination for
frail elderly patients found that of 272 patients with moderate to severe disability at baseline, 31
percent had a functional decline (combination of mortality, institutionalization, or increase in
disabilities) at 12 months compared to 49 percent of control patients (p = 0.002). While this
difference was also seen at 24 months, it was not statistically significant (26 percent vs. 36
percent; p = 0.06). Also with a p-value of 0.06, the risk ratio (RR) of being institutionalized
among control patients was 1.44 when compared to intervention patients.”’

In summary, PCMH interventions were not associated with improved self-reported health
status. Three clinical trials, two of good and one of fair quality, found no difference in self-
reported health status.*”*’® One poor-quality study found that a program designed to improve
care coordination and patient autonomy decreased the proportion experiencing functional decline
at 12 mon;%ls (31 percent vs. 49 percent, p = 0.002) but not 24 months (26 percent vs. 36 percent,
p=0.07).

Mortality

Two functional PCMH studies reported data on mortality among older adults receiving
enhanced older adult services meeting the PCMH definition.””"® One good-quality clinical trial
with 160 total older patients (mean age 72.2) who frequently used medical services (> 10
outpatient visits in the last 12 months), which also found no difference in health status as
measured by the MOS SF-20, found no statistically significant impact of the intervention on 24-
month mortality. However, fewer patients in the intervention arm died (15 percent vs. 22.5
percent, p = 0.24).”° By contrast, a large, good-quality observational study of 1144 intervention
and 2288 usual care control older patients (mean age 76.2) who were often quite sick (1.8
percent received hospice services within 90 days of the study start date) found that after 1 year
6.5 percent of intervention patients died compared to 9.2 percent of control patients (OR 0.68, p
=0.01). At 2 years, fewer patients in the intervention arm had died, but the difference was not
statistically significant (OR0.77, p = 0.07). A similar pattern was seen when mortality was
compared for the subset of patients with diabetes.”

Summary

Based on a combination of predominantly good- and fair-quality studies, there is insufficient
evidence to determine the impact of PCMH implementation on clinical outcomes. Only one of
the studies had a stated goal of testing PCMH. That study did not compare PCMH against true
usual care. Further, none of the studies reporting information on clinical outcomes were
conducted among children. Most were conducted in an older adult population. Among the older
adult population, there is some limited indication that PCMH may have a positive impact on
mortality. However, the difference was only statistically significant in one good-quality
observational study after 1 year of the intervention and no longer statistically significant in that
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study after 2 years.”® This finding, along with nonsignificant findings of a good-quality clinical
trial’’ and a poor-quality observational study that reports functional decline via a measure that

includes mortality,”” points to potential benefit of continuing to examine the possible link with
mortality among seniors, particularly those with frailty.

Economic Outcomes

One or more abstracted economic outcomes were reported by 12 studies.
Our summary of clinical outcomes is divided into differences in inpatient utilization, emergency
department utilization, and total costs. Inpatient and emergency department utilization may be
expected to be reduced if exacerbations of disease, complications, or long-term consequences are
avoided. Previous reviews of the impact of disease management programs have primarily found
evidence of cost savings in situations where a primary clinical goal is prevention of disease
exacerbation.® Differences in total cost reflect to overall impact of the program on per-patient
economic impact.

52,54-57,70-72,76,82-84

Utilization Meta-Analysis

Utilization of services as reported by clinical trials represents one way of examining the
economic impact of interventions meeting the functional definition of PCMH. Data on impatient
utilization were available from five trials. Data on emergency department utilization were
available from three trials. None of these trials were specifically designed to test PCMH; rather,
all evaluated functional PCMH interventions.

The meta-analyses were calculated using the Comprehensive Meta-analysis Version 2. The
analyses were done using risk ratios as the effect measure. A random effects model was used to
combine the results.

The results for the effect of PCMH interventions on hospital inpatient admissions are shown
in Table 10. There is no evidence of an effect of treatment. While the point estimate of the
combined estimate is in the direction of being favorable toward PCMH intervention, the result is
not statistically significant (RR 0.984; 95 percent CI, 0.864 to 1.119). Further, results were not
statistically significant for any of the five studies. There was some evidence of heterogeneity, but
it was not significant.

Table 10. Results—trials reporting inpatient admissions

Type of Study; Risk Ratio Lower Limit Upper Limit
Explicitly PCMH?
(Yes/No);
Population;
Quality;
Followup period

Study?

Boult, 2008 Trial 0.830 0.639 1.078
Boult, 2011% No

Older Adults
Good

Up to 26 months

Schraeder, 2005 Trial 1.056 0.971 1.148
Peikes, 2009" No

Older Adults
Fair

2 years

Toseland, 1997°" Trial 1.062 0.716 1.576
Toseland, 1996°° No
Older Adults
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Type of Study; Risk Ratio Lower Limit Upper Limit
Explicitly PCMH?
(Yes/No);
Population;
Quality;
Followup period

Study?®

Good
8 months

Sommers 20007 Trial 0.863 0.708 1.052
No

Older Adults
Good

2 years

Zuckerman, 2004°° Trial 1.226 0.851 1.766
Minkovitz, 2003"° No

Young Children
Fair

3 years

Combined”® - 0.984 0.864 1.119

®Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.

*Test of heterogeneity: Q-value = 6.765 for 4 degrees of freedom, p = 0.149.

Abbreviation: PCMH = patient-centered medical home

The results for the effect of PCMH interventions on emergency department utilization are
shown in Table 11. There is no evidence of an effect of treatment. While the point estimate of the
combined estimate is in the direction of being favorable toward PCMH intervention, the result is
not statistically significant (RR 0.931; 95 percent CI, 0.722 to 1.200). Further, results were not
statistically significant for any of the three studies. There was evidence of heterogeneity (p =
0.022).

Table 11. Results—trials reporting emergency department visits

Type of Study; Risk Ratio Lower Limit Upper Limit
Explicitly PCMH?
(Yes/No);
Population;
Quality;
Followup period

Study?

Boult, 2008 Trial 0.850 0.616 1.173
Boult, 2011% No

Older Adults
Good

Up to 26 months

Toseland, 1997”7 Trial 0.790 0.621 1.003
Toseland, 1996%° No

Older Adults
Good

8 months

Zuckerman, 2004°° Trial 1.127 0.983 1.291
Minkovitz, 2003"° No

Young Children
Fair

3 years

Combined” - 0.931 0.722 1.200

®Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.
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bTest of heterogeneity: Q-value = 7.652 for 2 degrees of freedom, p = 0.022. Note that there is no evidence of an effect of
treatment. There was evidence of heterogeneity (p = 0.022).

Abbreviation: PCMH = patient-centered medical home

Utilization Analysis of Observational Studies

Because of differences in study design and populations, we thought that it was not
appropriate to include observational studies in the meta-analysis with trial results. Results for the
observational studies are summarized in Table 12.

Table 12. Results—observational studies reporting inpatient or ED utilization

Type of Study;
Explicitly PCMH?
Study?® (Yes/Np); . (Lenggucg??:rgltlaowup) Difference Reported by Authors
Population;
Quality
Reid, 2009> Observational Inpatient admissions for all causes: | 12 months: 4.7 (95% ClI, 4.5 to 5.0)
Reid, 2009%° Yes rate per 1000 patients per month (intervention) vs. 4.8 (4.7 to 4.8)
Adults (over first 12, first 18, and first 21 (control), relative % difference = 99
Fair months of implementation) (95% ClI, 94 to 104), p = 0.605
18 months: 5.1 (4.8, 5.3)
(intervention) vs. 4.3 (5.2 to 5.4)
(control), relative % difference = 96
(95% ClI, 91 to 101), p = 0.091
21 months: 5.4 (5.4, 5.5)
(intervention) vs. 4.8 (4.7 to 4.8)
(control), relative % difference = 94
(95% CI, 89 to 98), p = 0.007
Reid, 2009> Observational Inpatient admissions for ambulatory | 12 months: 0.22 (95% ClI, 0.20 to
Reid, 2009%° Yes care sensitive conditions (not 0.24) (intervention) vs. 0.26 (0.25 to
Adults defined): rate per 1000 patients per | 0.27) (control), relative % difference
Fair month (over first 12, first 18, and =84 (95% ClI, 78 to 90), p < 0.001
first 21 months of implementation)
18 months: 0.25 (0.23 t00.26)
(intervention) vs. 0.28 (0.27 to 0.29)
(control), relative % difference = 88
(95% ClI, 82 to 94), p < 0.001
21 months: 0.24 (0.23 to 0.26)
(intervention) vs. 0.28 (0.27 to 0.28)
(control), relative % difference = 87
(95% CI, 81 to 93), p < 0.001
Steele, 2010%* | Observational Difference in expected inpatient 257 (with PCMH) vs. 313 (without
Gilfillan, Yes admissions: rate per 1000 patients PCMH), 18% difference (95% CI,
2010% Older Adults per year -30% to -5%), p < 0.01
Fair
Steele, 2010 | Observational Difference in expected inpatient 227.5 (with PCMH) vs. 316.7
Gilfillan, Yes admissions among clinics not (without PCMH), 28.0% difference,
2010 Older Adults operated by the health system: rate | p-value NR
Fair per 1000 patients per year for
Medicare beneficiaries in 2009
Steele, 2010 | Observational Difference in expected inpatient 40.5 (with PCMH) vs. 65.2 (without
Yes admissions among clinics not PCMH), 37.9% difference, p-value
Older Adults operated by the health system: rate | NR
Fair per 1000 patients per year for
commercial insurance beneficiaries
in 2009
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Type of Study;
Explicitly PCMH?

a . Outcome .
Study P(oY;uslg\:iocZH; (Length of Followup) Difference Reported by Authors
Quality
Domino, Observational Inpatient utilization rate use for all 18% lower inpatient utilization than
2009 Yes diagnoses: differences in monthly fee-for-service patients (= 0.47/2.6),
Children (asthma utilization rate p<0.01
used as tracer
condition for
PCMH)
Good
Domino, Observational ED use for all diagnoses: 10% lower inpatient utilization use
2009 Yes differences in monthly utilization than fee-for-service patients (=

Children (asthma
used as tracer
condition for

rate

0.03/0.3), p < 0.01

PCMH)
Good
Martin, 2007%° | Observational Inpatient yearly utilization rates Year 1: 7.7% (intervention) vs.3.4%
Yes (year 1 and year 2 after (control); p-value NR
Children implementation)
Fair Year 2: 4.0% (intervention) vs. 2.6%
(control), p-value NR
Boyd, 2007>> | Observational Mean inpatient admissions (6 0.24 (95% ClI, 0.09 to 0.39)
Sylvia, 2008% | No months) (intervention) vs. 0.43 (95% ClI, 0.19
Older Adults to 0.67) (control), p = 0.185
Fair
Dorr, 2008 Observational All hospitalizations, all patients (1 1 year: 22.2% (intervention) vs.
No and 2 years) 23.3% (control)

Older Adults (with
complex chronic

2 years: 31.8% (intervention) vs.

illness) 34.7% (control)
Good

Dorr, 2008 Observational All hospitalizations, diabetes 1 year: 21.2% (intervention) vs.
No patients (1 and 2 years) 25.7% (control)

Older Adults (with
complex chronic

2 years: 30.5% (intervention) vs.

illness) 39.2% (control)
Good

Dorr, 2008 Observational Prevention Quality 1 year: 4.7% (intervention) vs. 5.3%
No Indicator/Ambulatory Care Sensitive | (control

Older Adults (with
complex chronic

Conditions” hospitalization, all
patients (1 and 2 years)

2 years: 8.9% (intervention) vs.

illness) 8.7% (control)
Good

Dorr, 2008"° Observational Prevention Quality 1 year: 5.5% (intervention) vs. 7.1%
No Indicator/Ambulatory Care Sensitive | (control)

Older Adults (with
complex chronic

Condition® hospitalizations, diabetes
patients (1 and 2 years)

2 years: 8.1% (intervention) vs.

illness) 11.7% (control)
Good
Reid, 2009” Observational ED/urgent care use: rate per 1000 12 months: 26 (95% ClI, 24 to 27)
Reid, 2009%° Yes patients per month (over first 12, (intervention) vs. 36 (36 to 36)
Adults first 18, and first 21 months of (control), relative % difference = 71
Fair implementation) (95% ClI, 67 to 74), p < 0.001

18 months: 27 (26 to 28)
(intervention) vs. 38 (38 to 38)
(control), relative % difference = 71
(95% ClI, 68 to 74) , p < 0.001
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Type of Study;
Explicitly PCMH?

Children (asthma
used as tracer
condition for

rate

a . Outcome .
Study P(oY;uslg\:iocZH; (Length of Followup) Difference Reported by Authors
Quality
21 months: 27 (26 to 29)
(intervention) vs. 39 (38 to 39)
(control), relative % difference = 71
(95% ClI, 68 to 74) , p < 0.001
Steele, 2010% | Observational ED use: rate per 1,000 patients per | 282.2 (with PCMH) vs. 307.0
Yes year for Medicare beneficiaries in (without PCMH), 8.1% difference, p-
Older Adults 2009 value NR
Fair
Steele, 2010 | Observational ED use: rate per 1000 patients per 157.5 (with PCMH) vs. 240.0
Yes year for commercial insurance (without PCMH), 34.4% difference,
Older Adults beneficiaries in 2009 p-value NR
Fair
Domino, Observational ED use for all diagnoses: 8% lower ED use than fee-for-
2009" Yes differences in monthly utilization service patients (= 0.53/6.7), p <
Children (asthma rate 0.01
used as tracer
condition for
PCMH)
Good
Domino, Observational ED use for all diagnoses: 6% lower ED use than fee-for-
2009" Yes differences in monthly utilization service patients (= 0.08/1.3), p <

0.01

Older Adults (with
complex chronic

PCMH)
Good
Martin, 2007%° | Observational ED yearly utilization rates (year 1 Year 1: 14.5% (intervention) vs.
Yes and year 2 after implementation) 17.8% (control)
Children
Fair Year 2: 12.3% (intervention) vs.
16.6% (control)
Boyd, 2007>° | Observational Mean ED visits (6 months) 0.15 (95% ClI, 0.00 to 0.32)
Sylvia, 2008% | No (intervention) vs. 0.31 (95% ClI, 0.12
Older Adults to 0.49) (control), p = 0.200
Fair
Dorr, 2008 Observational ED visits, all patients (1 and 2 1 year: 33.3% (intervention) vs.
No years) 32.3% (control)

2 years: 49.9% (intervention) vs.

Older Adults (with
complex chronic
illness)

Good

illness) 43.8% (control)
Good

Dorr, 2008 Observational ED visits, diabetes patients (1 and 2 | 1 year: 32.8% (intervention) vs.
No years) 35.3% (control);

2 years: 51.3% (intervention) vs.
48.5% (control)

*Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.

bBased on 2004 Prevention Quality Indicators published by the Agency for Healthcare Research and Quality

Abbreviations: Cl = confidence interval; ED = emergency department; NR = not reported; PCMH = patient-centered medical

home
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Two fair-quality studies of limited PCMH implementation in two large integrated delivery
systems reported information on inpatient and emergency department utilization.’*** The
evaluation of PCMH implementation in one Group Health Cooperative of Puget Sound evaluated
adult utilization against the rest of the system. Overall inpatient admissions for all causes were
essentially the same over the first 12 months (relative percent difference 99; 95 percent ClI, 94 to
104) and first 18 months (relative percent difference 96; 95 percent CI, 91 to 101) of the
intervention. However, when examined for the first 21 months of the intervention, there were
fewer admissions in the PCMH clinic (relative percent difference 94; 95 percent CI, 89 to 98).
As expected based on the literature about disease management however,® measures that would
be expected to be impacted heavily by prevention of disease exacerbations. Inpatient admissions
for ambulatory care sensitive conditions were significantly lower (p < 0.001) for all followup
time periods (21-month relative percent difference 87; 95 percent Cl, 81 to 93). Likewise, there
were approximately 30 percent fewer emergency department and urgent care visits for each
followup period (21-month relative percent difference 71; 95 percent Cl, 68 to 74).%°

An evaluation of PCMH in the Geisinger Health Plan system utilized data from practice
patients and a matched cohort to model the expected difference in hospital admissions per 1000
patients per year. Investigators estimated that there would be a difference of 56 fewer admissions
among older adults (257 vs. 313, 18 percent [95 percent CI, -30 percent to -5 percent] difference)
with PCMH as opposed to what would be expected without it.*” A separate analysis comparing
patients in the health plan that had access to PCMH at non-Geisinger providers and those that did
not in 2009 noted 28.0 percent fewer inpatient admissions per 1000 Medicare beneficiaries
(227.5 vs. 316.7, p-value not reported) and 37.9 percent fewer inpatient admissions for
commercial beneficiaries (40.5 vs. 65.2, p-value not reported). There were also 8.1 percent fewer
emergency department visits among Medicare beneficiaries (282.2 vs. 307.0, p-value not
reported) and 34.4 percent fewer among commercial beneficiaries (157.5 vs. 240.0, p-value not
reported).*

Using childhood asthma as a tracer condition, Domino et al.”” conducted a good-quality
evaluation of the impact of the often cited PCMH program Community Care of North
Carolina®"*® on utilization and costs. Based on results of a multivariable regression model,
investigators found that children in the medical home program had 8 percent total monthly
emergency department visits, 6 percent fewer monthly emergency department visits related to
asthma, and 18 percent fewer monthly inpatient admissions than children with asthma in the
Medicaid fee-for-service program. The p-value for all three comparisons was < 0.01."

The final observation study with the specified goal of evaluation PCMH was a small, fair-
quality study (49 PCMH patients and 146 control patients for utilization analysis) among
children with special health care needs in family practice. Although point estimates were in the
direction of the PCMH intervention, there was not a statistically significant difference in
emergency department visit rates in the 2 years after implementation (year 1, 15.5 percent vs.
17.8 percent [adjusted rate ratio 0.795]; year 2, 12.3 percent vs. 16.6 percent [adjusted rate ratio
0.651]), although the p-value was 0.086 in year 2. The authors did not provide significance tests
for inpatient admissions. However, point estimates for hospitalization rates were higher for
PCMH patients than for control patients in both years 1 and 2 following implementation (year 1,
7.7 percent vs. 3.4 percent; year 2, 4.0 percent vs. 2.6 percent).83

Reflecting the meta-analysis of utilization reported in trials, the two fair-quality studies of
interventions that met the functional definition of PCMH had no utilization results that favored
the intervention.”** The one statistically significant result in fact indicated that over the 2 years
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following implementation of comprehensive care management at Intermountain Health Care,
intervention patients had more emergency department visits (OR 1.28, p = 0.02).”°

Total Costs

The impact of PCMH on total costs was addressed for followup periods ranging from 6
months to 2 years in nine studies (four RCTs, five observational studies; see Table

52,54,55,57,70-72,82,84
13).

studies evaluated functional PCMH interventions.

Table 13. Results—economic outcomes: total costs

Three observational studies were explicit evaluations of PCMH, and six

Type of Study;
Explicitly PCMH?

a . Outcome .
Study P(oY;uslg\:iocZH; (Length of Followup) Difference Reported by Authors
Quality
Reid, 2009™ Observational Total costs (over first 12, first 18, 12 months: $466 (95% ClI, $453 to
Reid, 2009%° Yes and first 21 months of $480) (intervention) vs. 477 ($471
Adults implementation) to $483) (control), relative %
Fair difference = -10.20 (95% ClI, -22.85
to +2.45), p=0.114
18 months: $480 ($468 to $491)
(intervention) vs. $490 ($485, $495)
(control), relative % difference = -
10.40 (95% Cl, -21.19 to +0.38), p =
0.059
21 months: $488 ($476 to $500)
(intervention) vs. $498 ($493 to
$503) (control), relative %
difference = -10.31 (95% ClI, -21.69
to +1.08), p = 0.076
Steele, 2010% | Observational Difference in expected total costs $107 (with PCMH) vs. $116 (without
Gilfillan, Yes per member per month PCMH), 7% difference (95% ClI,
2010 Older Adults -18% to 5%), p = 0.21
Fair
Domino, Observational Mean monthly total costs among $43 (9% [42.95/470.46]) lower total
2009 Yes those with a cost costs than fee-for-service patients,
Children (asthma p<0.01
used as tracer
condition for
PCMH)
Good
Domino, Observational Total per capita mean Medicaid $148 (95% CI, $140 to $158)
20097 Yes expenditures — considers both greater per capita costs than fee-

Children (asthma
used as tracer
condition for

reduced mean expenditures among
users and 58% (= 37.56/63.5) rate
of having a Medicaid expense in a

for-service patients, p < 0.01

PCMH) month (including program fees)
Good
Boult, 2008 Trial Total cost (not including cost of the | -$170.90 difference in total cost
Leff, 2009%* No guided care program) (18 months) (intervention — control; 95% ClI,
Older Adults -$339.9, to +$55.0)
Good
Boult, 2008 Trial Total cost (including $95.90 cost of | $75.00 difference in total cost
Leff, 2009°* No the guided care program) (18 (intervention — control; 95% ClI,
Older Adults months) -$244.00 to +$150.90)
Good
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Type of Study;
Explicitly PCMH? Outcome
Study?® (Yes/No); Lenath of Follow Difference Reported by Authors
Population; (Lengthiaf Followup)
Quality
Schraeder, Trial Total Medicare expenditures Treatment-control difference (90%
20057 No (regression adjusted difference) — Cl) = +61 ($4 to $117), % difference
Peikes, 2009”* | Older Adults Not including program fee (1-2 =8.7,p=0.08
Fair years)
Schraeder, Trial Total Medicare expenditures Treatment-control difference (90%
20052 No (regression adjusted difference), Cl) = +$209 ($153 to $265), %
Peikes, 2009’* | Older Adults including program fee difference = 30.1, p < 0.001
Fair (1-2 years)
Toseland, Trial Total costs incurred during the $25,844 (intervention) vs. 24,995
1997% No study for the 80 patients in each (control), p = 0.05
Older Adults study arm (2-years)
Good
Rubin, 1992%* Trial Medicare Parts A and B charges $8931 per patient (intervention) vs.
No during the 26-month enrollment $11,664 (control), p = 0.05
Older Adults period (variable followup per
Fair individual)
Boyd, 2007 Observational Mean total insurance expenditures $4586 (95% Cl, $2678 to $6493)
Sylvia, 2008% | No (6 months) (intervention) vs. $5964 (95% ClI,
Older Adults $3759 to $8171) (control), p = 0.347
Fair
Wise, 2006 Observational Total insurance costs (1 year) $63 less per member per month for
No intervention patients (2.4 to 1 return
All Ages (high on investment , no p-value
utilizers) calculated
Fair

®Where more than one study citation is given, the first is to the primary study report and the second is to the secondary report that
actually provided data for this table.

Abbreviations: Cl = confidence interval; HbAlc = hemoglobin; PCMH = patient-centered medical home

There was no indication of a positive impact of PCMH on total costs. Despite showing a
positive impact of PCMH interventions on inpatient and emergency department utilization at the
Group Health Cooperative of Puget Sound and Geisinger Health Care, neither intervention was
associated with reduced total cost.*™*” However, differences in costs reported comparing the one
PCMH clinic to the rest of the health system (~10 percent) approached statistical significance (p
=0.114 over 12 months, p = 0.059 over 18 months, p =0.076 over 21 months), indicating a
potential trend toward lower costs.

The good-quality evaluation of Community Care of North Carolina (CCNC) using children
with asthma as tracers found that while the mean costs for patients that had any services in a
month were $43 (9 percent) lower for patients in the PCMH program compared to fee-for-service
program, per-member per-month Medicaid costs were actually higher by $145 (95 percent CI,
$139 to $153) than for patients in the fee-for-service system. However, as the authors point out,
this may reflect greater access to service as well as billing for PCMH program components.
Children in the medical home program were 58 percent more likely to have a Medicaid claim in
any given month (p < 0.01). Further, this was an evaluation relatively early in the development
of the CCNC program (data from 1998-2001).”

Reflecting results of the utilization meta-analyses, results from the five clinical trials of
interventions that meeting the functional definition of PCMH also generally do not point to
PCMH related cost savings.>*>"">%
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One fair-quality trial of enhanced care coordination found that intervention patients had
higher overall annual costs when taking into account the $148 mean program fee ($209; 90
percent CI, $153 to $265; p =< 0.001). Even when the fee is not taken into account, greater costs
among the intervention group approached statistical significance ($61; 90 percent CI, $4 to $117;
p=0.08)."*

One of the other two observational studies reporting total costs’""*® did report cost savings
from an intervention that met the functional definition of PCMH. While a fair-quality evaluation
of differences in costs of high utilizing patients receiving enhanced case management compared
to a control commercial insurance population reports relative saving of $63 per member per
month. However, statistical significance was not reported.”’

Summary

Based on a combination of good- and fair-quality studies, there is a low strength of evidence
that PCMH does not appear to lead to uniformly lower utilization of two areas hypothesized to
be impacted, inpatient and emergency department utilization. Moreover, total costs are not
consistently lowered in the reviewed studies. However, three observational studies specifically
designed to test PCMH do report lower inpatient and emergency department utilization among
patients in the PCMH program.®®"%828" However, total costs were not statistically different for
PCMH and non-PCMH patients in the three studies. None of the clinical trials of functional
PCMH interventions had statistically significant differences between intervention and control
arms for inpatient or emergency department utilization.

No studies reported statistically significant cost savings among PCMH patients. In fact, when
taking into account program costs, two studies, one good-quality trial and one fair-quality
observational study, reported greater total costs among intervention patients.”®"*

Effects of Specific PCMH Components (KQ1 a)

We intended to examine the relationship between inclusion of specific elements as part of the
PCMH framework and effectiveness in the five domains reviewed above. In preparation for this
analysis, we generated a priori hypotheses about which specific elements would have an impact.
However, there were not enough studies for each outcome domain that also had appropriate
variation in PCMH elements to conduct such an evaluation. As a result, we conclude that there is
not currently sufficient evidence to evaluate whether specific PCMH components are associated
with greater effects on patient and staff experiences, process of care, clinical outcomes, and
economic outcomes.

For more information on the specific PCMH components implemented in the included
studies, please see the results section for KQ 2, below.

Unintended Consequences (KQ 1b)

The issue of unintended consequences was not specifically addressed in any of these
controlled studies. However, two studies, one a good-quality observational evaluation of a
Medicaid medical home program’® and another a fair-quality clinical trial of a Medicare disease
management demonstration program meeting the functional definition of PCMH,”* report that
when costs of the program are taken into effect, overall costs are greater for the PCMH
intervention. Questions concerning the potential of the costs of PCMH programs themselves
leading to increased costs are an important potential area of future study.
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Key Question 2. PCMH Components Implemented

KQ 2. In published, primary care—based evaluations of comprehensive
PCMH interventions, what individual PCMH components have been
implemented?

Key Points

e Twenty of 26 studies reported approaches that addressed all seven major PCMH components.
These included team based-care, sustained partnership, reorganized or structural changes to
care, enhanced access, coordinated care, comprehensive care, and a systems-based approach
to quality. We abstracted 51 different strategies or approaches across these seven major
PCMH components and found considerable variability across studies based on what was
reported.

e PCMH interventions used a greater number of approaches than functional PCMH
interventions to address the seven major medical home components.

e Team-based care: 92 percent of the studies reported multiple disciplines as part of the team in
addition to a physician and nurse.

e Comprehensive care: 92 percent of studies addressed chronic illness care, and only 27
percent included specialty care.

e Coordinated care: 62 percent of studies coordinated care transitions across settings. Only
eight percent reported integration of mental health.

e Quality: 42 percent of studies reported the use of electronic health records and 15 percent
were reportedly new.

Detailed Analysis

This section of the report presents a synthesis of the individual PCMH components reported
in the 26 included studies. PCMH is defined as a comprehensive intervention that includes items
1, 3, and 4, below, along with at least two components of item 2. The number of strategies or
approaches (areas) examined for each component is noted:

1. Team-based care (Six areas examined)
2. At least two of the following:
a. Enhanced access to care (nine areas examined)
b. Coordinated care (eight areas examined)
c. Comprehensiveness (four areas examined)
d. A systems-based approach to improving quality and safety (10 areas
examined)
3. A sustained partnership oriented toward the whole person (six areas examined)
4. Reorganized care delivery (through structural changes to the traditional practice; eight
areas examined)

For each component a comparison is made between PCMH studies (n = 10) and studies of
functional PCMH (n = 16). The oldest study, by Rubin and colleagues (1992),%* was the only
study to report implementation of just two of the four elements listed under item 2. Four
additional studies implemented three of these elements, and the remainder (81 percent) included
all four. With the exception of the enhanced access to care component, there was little to no
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difference between PCMH and functional PCMH studies in reporting details for each
component. It is important to note that while some studies reported multiple approaches or
strategies for implementing a particular component, evidence of only one approach was required.
Each component is analyzed independent of the next for this key question and is described in
more detail below.

Team-based Care

The composition of teams varied widely across studies; within comparisons by physician,
nurse, and mid-level provider groupings; and within analytic groups (PCMH vs. functional
PCMH) (Table 14). It was most common to report having a physician and a nurse (54 percent).
All but two studies reported other disciplines as part of the team. Three studies, one PCMH and
two functional PCMH, did not explicitly report having a designated physician for the patients.
Nurses and case managers were more frequently reported as the primary contact, but no single
discipline was reported in this role for > 15 percent of the studies. The majority of studies (65
percent) reported team members to have defined roles. A different set of 16 studies (65 percent)
reported that team members had dedicated time for PCMH activities, and 60 percent had
dedicated team meetings. Not all teams were co-located.
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Table 14. Team-based care

PCMH (n = 9 of 10)°

Functional PCMH (n = 16)

MD, NP/PA, MD and/or MD and RN MD MD, NP/PA, RN MD and/or MD and RN MD
RN NP/PA NP/PA
Studies 2 studies™® | 2 studies™™ | 2 studies™™* 2 studies”" 3 studies”"**™ 3 studies™® """
Studies49,70,83 Studie554,55,7l,78,96-
99
Other team | Pharmacist™ | Office staff”” | Family Social Pharmacist” Social Geriatrician®’ Medical
members Medical Parent support worker®® Quality worker®"849° Resident™ assistant’®
assistants® consultant®®® | specialist®® Case improvement Psychiatrist®* Pharmacist®*° Developmental
Case Paid parent managers’® nurse Social specialist®®
manager® consultant Admin staff®® | Case assistant’ worker’ 7897 Care
Admin staff®? NR* Title V Clinic manager” Case manager manager’®’’
program Psychologrst Office manager’®
staff® Dietician®
Office staff**
NeW Staff Ye552,82 Yesgz Yes53 Yes70,83 Yes72,73 Ye584 Ye554,55,78,96-99 Ye856,76,77
added” NR*® NR* NR>"9° No"
Primary Case MD/NP/PA” | Family Care NR™>"7 NP> T Care manager
contact Manager NR% support coordinator® 345596 NR®®
NR>? speC|aI|st NR*7° NR® NR'89799
DESIgna'[ed Ye552,82 Ye592,93 $IeRs Yes70,83 Yes72,73 Yes57,84,95 Ye554,71,78,96,97,99 Ye856,76
PCP® NR** NR* NR™ NR'’
Defined Yes™® Yes and Yes and Yes™® Yes™>" Yes® % Yes™ 899 Yes™
roles (new new®? new”>% NR but new™ NR but new® Yes/new'* NR'’
noted”) NR% NR but new’>***® | NR but new™®
Dedicated | Yes™* Yes™ Yes> Yes™ Yes™™ Yes™"% Yes #7899 Yes™®™®
t|me R92 R94 NR49,70 NR84 R7l,97 R77
Team Yes52,32 NR92,93 Yes53,94 Yes49,83 Yes72,73 Yes57 s55,71,78,97,98 Yes56,76
meetings NR" NR®9° NR®*9699 NR”’
Location Same>** Same™ Same™ Same™ Same” Same®’ Same®*>>9"% Same™
(new Different® Different®® Different”® Different and Different® Different’ "8 Same/new™
noted") NR® new’? NR* New®® NR'’

*Treadwell 2009™ (PCMH) did not report details on the team.

PNew staff, staff roles, and locations are examples of structural changes.

“Designated PCP is an example of partnership.

Abbreviations: MD = medical doctor; NP = nurse practitioner; NR = not reported; PA = physician’s assistant; PCMH = patient-centered medical home; PCP = primary care

provider; RN = registered nurse




Enhanced Access to Care

Several strategies were described that may enhance patient and family access to services and
providers; these are presented by those reported most to least frequently in Table 15. A higher
proportion of PCMH studies compared with functional PCMH reported advanced clinic access
(40 percent vs. 13 percent), group visits (20 percent vs. 6 percent), telephone visits (40 percent
vs. 31 percent), disease management (30 percent vs. 19 percent), and enhanced telephone or
electronic communication options (50 percent vs. 31 percent). Access to a provider at all times
(2417 coverage) was rare and was only reported in two studies.

Table 15. Strategies reported that may enhance access to services and providers

Strategy All PCMH Studies (n = 10) Functional PCMH Studies (n = 16)
Studies
(n = 26)
Home visits 46% 4 studies (40%)>>%>%%% 8 studies (50%)>" %7896
Telephone visits 35% 4 studies (40%)>>>> "% 5 studies (31%)"> "> "%%%
Enhanced communication 38% 5 studies (50%2: 5 studies 31%)7, all
options — electronic or - 2 telephone % telephone>*°%7"95:97
telephone - 1 electronic*
- 2 both®***
Advanced clinic access 23% 4 studies (40%)™°*%1% 2 studies (13%)°"”
Disease management — 23% 3 studies (30%) 3 studies (19%), all telephone®*>>>
online or by phone - 2 telephone’*®2
- 1 online™
Group visits 12% 2 studies (20%)">* 1 study (6%)"°
24/7 coverage 8% 1 study (10%)™ 1 study (6%)™°
No enhanced access 12% 0 3 studies (19%) ™"
strategies reported

Abbreviations: PCMH = patient-centered medical home

Coordinated Care

Care coordination was not a required component for inclusion in this review but was
addressed by all 26 studies. Examples are presented by those reported most to least frequently in
Table 16. Coordination with community resources either with a community liaison or referral
was addressed by 65 percent of the studies, slightly more common among functional PCMH than
PCMH (69 percent vs. 60 percent). Also common, but not equally distributed between groups,
was the focus on coordinated care transitions (75 percent of functional PCMH vs. 40 percent of
PCMH studies). Previsit planning, tracking the results of tests, and tracking referrals were
reported in six or fewer studies.

Table 16. Coordination of care strategies

Strategy All PCMH studies Functional PCMH Studies
studies (n =10) (n =16)
(n =26)
Community liaison or referral 65% 6 studies (60%6) ™2 70839294 11 studies (69%)>*>" "> 7785
to resources
Coordinated care transitions 62% 4 studies (40%)™ %% 12 studies (975%)54'55'57'71'
73,77,84,95-97,9!
Coordinated home health 23% 1 study (10%)% 5 studies (31%)>*>>""%%
Previsit planning 23% 2 studies (20%)°>*% 4 studies (25%)"">"*Y"
Referral tracking 23% 3 studies (30%)>> "% 3 studies (19%)">""%
Inclusion of pharmacist 19% 2 studies (20%)°>* 3 studies (19%) 7%
activities
Test tracking 15% 2 studies (22%)">* 2 studies (13%) ">
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Strategy All PCMH studies Functional PCMH Studies
studies (n =10) (n = 16)
(n = 26)
Integrated mental health 8% 0 2 studies (13%)°*™°

Abbreviations: PCMH = patient-centered medical home

Comprehensiveness
Four service areas were examined to describe the comprehensiveness of the intervention
(Table 17). All but two studies (one PCMH, one functional PCMH) addressed chronic illness
care. In studies that addressed only one service area (n = 6), the focus was on chronic illness care
rather than preventive care (five vs. one studies, respectively). Preventive wellness care was
addressed by 17 studies, a higher proportion of PCMH than functional PCMH (80 percent vs. 56
percent). Also more frequently addressed by PCMH than functional PCMH was acute care (90
percent vs. 63 percent). Specialty care was only included in studies that addressed all other
service areas (n = 6), and only one of these six studies was PCMH. PCMH studies more
commonly addressed three of the service areas but not specialty care.

Table 17. Comprehensiveness—addressing patients’ needs measured across four service areas

Chronic lliness Preventive Acute
Studies Service Areas Care Care Care Specialty Care
PCMH Number

(N =10) Addressed 9 studies 8 studies 9 studies 1 study
1 study™ 4 v v v v
Studies49,52,82,83,93,94 3 v v v
1 study™ 1 %
2 studies ™ 1 v
Functional PCMH Number

(N = 16) Addressed 15 Studies 9 Studies 10 Studies 5 Studies
5 Studie357,71,77,95,96 4 v v v v
2 studies”™”’ 3 % v %
3 studies™>>% 2 % %
2 studies®*® 2 % %
3 studies” " 1 %
1 study™ NR v
Total 24 studies 17 studies 19 studies 6 studies

Abbreviations: NR = not reported; PCMH = patient-centered medical home

Systems-based Approaches to Improving Quality and Safety

Several systems-based approaches to improving quality were reported but only two of these
by more than 50 percent of the studies: 58 percent identified high-risk patients, and 54 percent
reported to use evidence-based practice guidelines (Table 18). Performance monitoring and the
use of electronic health records were each reported in 11 studies. Reid and colleagues reported
several approaches, including an orientation to the practice for new patients, a reduced panel
size, longer appointment times, and electronic prescribing.*? Electronic prescribing was also
reported by Steele and Jaen.**® Like Reid, Zuckerman reported longer appointment times and
providing an orientation to the practice for new patients.>® Such an orientation was also
addressed by Sommers 2000.”
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Table 18. Systems-based approaches to improving quality and safety

Approach Total No. of Studies (No. of PCMH Studies)
Identification of high-risk patients 15 (6)
Evidence-based practice guidelines 14 (6)
Performance monitoring 11 (5)
Electronic health record 11 (4
Registry or method to track care / health 10 (4)
Decision support 6 (2)

Abbreviations: PCMH = patient-centered medical home

Sustained Partnership

Approaches to supporting a sustained partnership with patients were examined and are
presented in order of how they are likely to present in working with a new patient (Table 19).
Although all studies were required to address this component with indication of treating the
“whole” patient, only two studies reported specific strategies to include patients in the
decisionmaking for their care. Reported most frequently were care plans and comprehensive
assessments of patients (65 percent and 62 percent respectively). The latter was more common
among functional PCMH studies (69 percent) than PCMH studies (50 percent). Self-management
support was more common among PCMH studies (50 percent vs. 31 percent of functional
PCMH studies). The provision of family caregiver support was reported in 10 studies, and
proportionally about the same among PCMH and functional PCMH studies, 40 percent and 38
percent, respectively.

Table 19. Strategies reported to facilitate a sustained partnership

Strategy All PCMH Studies Functional PCMH Studies
Studies (n =10) (n =16)
(n =26)
Comprehensive assessment 62% 5 studies (50%)">%9%% 11 studies (69%0)>* >N THTTe:
Care plan 65% 7 studies (70%)>> 705259254 10 studies (63%)>"°" ™77 783698
Shared decisionmaking 8% 1 study (10%)™> 1 study (6%)"°
Self-management 38% 5 studies (50%)° /%5310 5 studies (31%)°*"*"0"%%
Family caregiver support 38% 4 studies (40%)>>%>%>% 6 studies (38%)>"°>" =757
Other 12% Team role transparency,
motivational interviewing, mail
care reminders®
Advance directives discussions®”
Care coordination visits with
families®

Abbreviations: PCMH = patient-centered medical home

Reorganized Care Delivery

Examples of reorganized care and structural changes were not reported in isolation of other
PCMH components. Table 14 addresses team-based care and important elements of staff, roles,
and the location of the team. In describing the design of the intervention, 77 percent of studies
reported that new staff were added, nine studies indicated the roles that were defined were new
roles, and two studies reported a new physical location for providing patient services (Table 14).
New organizational affiliations were reported in four studies,””***" and Domino and colleagues
in their study addressing chronic illness care reported to have established a “new en‘[ity.”70 The
creation of new services was reported in 58 percent of studies,**>3°470.72.76.7782.92.95-100 gj |5y
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among PCMH and functional PCMH studies (60 percent vs. 56 percent, respectively). Wise 2006
did not report any structural changes to care.”

Key Question 3. Financial Models and Implementation
Strategies

KQ 3: In published, primary care—based evaluations of comprehensive
PCMH interventions, what financial models and implementation strategies
have been used to support uptake?

Key Points

e Of the 26 studies included in our literature review, 21 studies (44 articles) reported
information about the financial models and/or implementation processes (either
organizational learning strategies or actual implementation strategies) used to support
uptake of PCMH interventions. Nine of the 21 interventions studied were explicitly
described as PCMH; the remaining 12 were not so described, but met our functional
definition of PCMH.

e Relatively few studies (10 of 21) described any aspect of change in financial models.
The financial models described varied greatly in the scope of the financial changes
implemented and in the level of detail reported.

e In both PCMH and functional PCMH studies, the most commonly used
organizational learning strategies, implemented in 18 of 21 studies, were formal
learning collaboratives and/or collaborative program planning for practice team
members to learn about the new intervention and the processes of change being
implemented.

e In both PCMH and functional PCMH studies, the most commonly employed
implementation strategies, used in 13 of 21 studies, involved some form of audit and
feedback, often in the form of quality improvement methodology.

Detailed Analysis

The shift of focus for primary care clinics away from a fee-for-service driven practice
directed at acute medical care toward the medical home model, which is focused more
holistically on prevention and the management of both acute and chronic medical conditions,
requires many changes at the levels of the provider, practice, and health system. In our review of
the literature, we were interested in processes of care that studies implemented to help practices
become medical homes. We are not aware of studies that have rigorously tested these processes
of care for their efficacy, so we will qualitatively describe what has been done to date in this
area.

We abstracted data related to financial models and implementation strategies used to change
primary care clinics into medical homes or into clinics with functions similar to medical homes.
In what follows, we begin by describing the financial models used for PCMH changes, that is,
any changes made to the financing of providers, the practice, or health system as part of PCMH
implementation. Next, we focus on two areas related to processes of care in the area of
implementation: 1) organizational learning strategies, and 2) implementation strategies.
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Organizational learning strategies are mechanisms through which providers and staff gain
knowledge about, or provide feedback about, how to make their practice more consistent with
PCMH. Implementation strategies are strategies that are used, generally at the level of the
practice, to implement the changes needed to be more consistent with PCMH, as well as the
methods used to measure the impact of the PCMH transformation on clinical care processes or
outcomes. In abstracting this information from the studies, we found that there was often overlap
in the processes of change that could be considered both organizational learning strategies and
implementation strategies, as described below.

Our literature review identified 21 studies (44 articles) that described strategies used for
organizational learning or implementation of PCMH interventions; 10 of these also described
some component of a financial model for these PCMH interventions. Nine of the 21
interventions studied were explicitly described as PCMH;*0°270:8283.92:94.100 tho ramaining 12
were not so described, but met our functional definition of PCMH >*°0.7273.76.7884.95-98 Tapja 20
summarizes the number of studies included in this section and the strategies employed.

Table 20. Numbers of studies describing financial, organizational learning, and implementation
strategies

Strategies PCMH (n =9) Functional PCMH
(n=12)
Financial models:
Bundled payments for most health services 0 0
PCMH per member, per month payment for PCMH activities 1 1
Pay for performance 1 0
Enhanced fee-for-service compensation 2 0
Accountable care organization 0 0
Revised pharmacy benefits 0 0
Other 3 5
Not described 4 7
Organizational learning strategies:
Formal learning collaborative/collaborative program planning 8 10
Designated research/project team assistance 2 2
Community of practice 3 2
Implementation tool-kits 2 2
Not described 0 2
Implementation strategies:
Audit and feedback/quality improvement measures 6 7
Academic detailing/lectures and classes for staff 4 5
Designated clinical champion or project manager 4 1
Plan-Do-Study Act cycles/rapid cycle improvement
mechanisms 3 0
Flow mapping of care system 0 0
Total quality management/continuous quality improvement 0 0
Strengths-weakness-opportunities-threats analysis 0 0
External benchmarking at the organizational level 0 0
Not described 0 3

Abbreviations: PCMH = patient-centered medical home

Financial Models

Under the heading of “financial models,” we considered any change to the financial structure
of clinics required for the financing of the PCMH or functional PCMH interventions. The types
of financial restructuring we anticipated being reported included bundled payments for most
health services; PCMH per member, per month payment for PCMH activities; pay for
performance; enhanced fee-for-service compensation; accountable care organization; and

51



revised pharmacy benefits. On reviewing the included studies, however, we found that the
amount of detail provided about the short-term financing and the envisioned long-term financing
of these interventions varied greatly and often did not correspond to these categories. In what
follows, we describe the information actually provided as clearly as possible.

PCMH Studies

Five PCMH studies®®"8293% reported some aspect of the financing of the PCMH
intervention. One study was small-scale and funded by an external grant.** Two studies received
financial stipends for certain aspects of their interventions—one to fund a local parent consultant
for each clinic,* and another to offer additional services such as enhanced phone access;®* only
the latter study detailed the source of the stipend.

Some studies described more significant changes to the overall financial model of the clinic
practices. One study’® introduced reimbursement on a per-member, per-month basis and used the
fees generated to cover the cost of case management. Two studies’®** describe the use of an
enhanced fee-for-service program as part of their financial model. The Group Health PCMH
pilot Study52 reduced providers’ panel size and increased appointment time length to
accommodate the different design component of the intervention; this study also changed
provider compensation from a fee-for-service model to fixed-salary compensation without
relative value unit (RVU)-based adjustments. In the Geisinger’s ProvenHealth Navigator study,
there were several changes to the reimbursement model. They created a hybrid program with fee-
for-service payments, payments for achieving certain quality and efficiency targets determined
jointly by the providers and health plan teams, and stipends to support the PCMH
implementation changes within the practices.

Functional PCMH Studies

Five functional PCMH studies®>®"28*% described some aspect of their financial model.
Three studies received funding to support components of their interventions.>>°*® One study
was funded by a grant to support its intervention with a Geriatrics Assessment Team,* and
another received separate funds from their health care system without significant changes to the
care reimbursement of the clinic practices for funding of its Guided Care Nurse and for
administrative support.>® One large national intervention, called the Healthy Steps pediatric
program,”® was funded by The Commonwealth Foundation and by local organizations, which
developed and supported certain aspects of the intervention.

One functional PCMH intervention implemented a reimbursement program on a per
member, per month basis, and used these fees to cover the cost of the services provided as part of
the intervention.” Two studies’*® offered extra compensation for providers’ time spent on
aspects of the intervention that detracted from their clinical time and productivity, such as
collaborating with other providers who were often located in different clinics,”® or developing
and implementing guidelines for the intervention.”

Organizational Learning Strategies
Organizational learning strategies were defined as the mechanisms through which providers
and staff gained knowledge about, or provided feedback about, how to make their practice more
consistent with PCMH. Categories of organizational learning strategies abstracted for this review
included:
a) Formal learning collaboratives, such as lectures and training sessions;
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b) Collaborative program planning, such as team meetings to educate and to get
feedback regarding ongoing processes for the purpose of improvement;

c) Community of practice, in which groups of professionals from different practices
could consult each other and work together to improve care with a common goal;

d) Designated research/project team assistance for PCMH development and
implementation, usually from the study team;

e) Use of implementation tool-kits, often designed by the study team, to help practices
develop PCMH functions, conduct audit and feedback, and learn other techniques to
help with implementation of PCMH;

f) Other

When we abstracted data, we found that the first two categories were often combined, so we
have grouped them together below and in Table 20.

PCMH Studies

Among the nine PCMH interventions, eight*®°282839294100 qascribed the use of formal
learning collaboratives and/or collaborative program planning, which were often combined. A
majority of these strategies took the form of regularly scheduled team meetings to discuss issues
such as clinic work-flow,* to provide feedback regarding program design and interventions, **'%°
and to provide a forum to discuss experiences.*® Formal didactic sessions (with continuing
medical education) were often offered on topics about PCMH,% community-based services and
clinic policies,® or health literacy.®® For example, the National Demonstration Project (NDP)*
held four 2-day learning sessions over a 2-year period with two representatives from each
intervention clinic. In the didactic sessions, presenters discussed PCMH programs and
demonstrated technologies that enabled the implementation. Some sessions were interactive and
allowed members of different teams to network and share ideas.

Three studies**®% describe a community of practice in which intervention practices had
regular contact for sharing their experiences. Two studies*"® had monthly conference calls
among practice providers to discuss their progress and barriers toward achieving PCMH
intervention goals, while the third® had face-to-face meetings among physicians of six practices
to discuss issues around practice management.

Two studies*®? had designated research/project team assistance from study team members
(external to the clinic staff) who provided training in PCMH process implementation and were
available to help or advise clinic staff either on- or off-site, via email or phone. For example, the
NDP* had a total of 3 facilitators for the 36 intervention clinic sites who assisted with clinic
implementation of the PCMH components. These facilitators made initial site visits of 2-3 days’
duration in order to get to know the practice via in-depth interviews and observations. They also
made subsequent on-site visits during the intervention period. However, the majority of their
facilitation was provided during monthly conference calls, when multiple intervention practices
shared their ideas and experiences, or through email, where facilitators could provide more
clinic-specific recommendations.

Two PCMH studies***? described their use of implementation tool-kits. These studies
provided on-line resources and manuals to help clinic staff with implementation changes.
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Functional PCMH Studies

Ten of the 12 functional PCMH studies>*°%727376.78998 gdagcribe employing interventions
that involved formal learning collaboratives and/or collaborative program planning sessions,
which often overlapped in their function. For example, the Guided Care intervention®**
contained an intensive 9-week program for nurses who were the designated Guided Care Nurses
for a group of intervention clinics. The planning sessions consisted of didactic lectures, assigned
readings, and learner participation in motivational interviewing, along with skill development
through interactive role-playing. In addition, this intervention included meetings of the clinic
managers, their assigned Guided Care Nurses, and study team members to discuss current
implementation 5problems and plan future implementation steps.

Two studies®®®’ described a mechanism for community of practice. For example, the Healthy
Steps pediatric intervention® facilitated monthly telephone calls during which the practices
received technical assistance from the study team and discussed issues surrounding
implementation strategies and best practices.

Two of the larger, multi-site studies®®’* provided designated research/project team
assistance. The Medicare Coordinated Care Demonstration (MCCD)"? designated a study team
member (an advanced practice nurse [APN] consultant) to work closely on-site with multiple
practices to guide program improvement, guideline development, and implementation. The
Healthy Steps program® created a National Advisory Committee, which conducted an initial
evaluation of the 15 implementation sites and provided resources, oversight, and leadership, but
which did not provide on-site direct assistance.

These same two large studies®® " created implementation tool-kits to help intervention
practices with programmatic changes. Examples of tool-kits include pocket cards, Web
resources,”” and a training videotape with manual.*®

Implementation Strategies
Implementation strategies are methods employed by the practices to implement the changes

needed to be more consistent with PCMH, as well as the methods used to measure the impact of
the PCMH transformation on clinical care processes or outcomes. The categories of
implementation strategies initially used for data abstraction for this review include:

a) Audit and feedback to providers, teams, and/or clinics;

b) Quality improvement measures

c) Academic detailing

d) Lectures/classes for staff (i.e., didactic education);

e) Designated clinical champion (facility/practice level);

f) Designated project manager (facility/practice level);

g) Plan-Do-Study-Act cycles/rapid cycle improvement mechanisms

h) Flow mapping of care system;

i) Total quality improvement/continuous quality improvement;

j) Strengths-weakness-opportunities-threats analysis;

k) External benchmarking at the organizational level,

I) Other

Through the data abstraction process, we found that we often had to draw some inferences
regarding the implementation strategy from the description of the process of change in order to
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categorize them. We also combined some of these categories when clear distinctions could not
be made, as described below, and as indicated in Table 20.

PCMH Studies

The most commonly described implementation strategy among the nine PCMH interventions
was some form of audit and feedback or more formal measures of quality improvement either at
the provider level or the practice level. Six interventions**°27082%41% jnyolved some form of
practice performance review and feedback to the practice team, with the overall goal of
improving implementation of PCMH changes. Examples of the audit and feedback mechanism
included a visual reporting system to track changes® and a compilation of outcomes and quality
metrics, with performance reports and recommendations regarding modification of methods
provided back to the practices.®? One study® conducted monthly meetings led by practice quality
improvement (QI) teams, while most studies did not describe such formal meetings.

Some interventions employed an implementation strategy very similar to the previously
described organizational learning forums. Four PCMH interventions**** employed academic
detailing or lectures and classes for clinic staff, sometimes within the informal setting of team
meetings, as forums to discuss changes in implementation strategies. For example, the Illinois
Medical Home Project® held three learning sessions over an 18-month period for
implementation training and practice quality improvement.

Four interventions* 7%#1% had designated clinical champions or project managers to assist
with implementation of PCMH changes. These individuals, primarily from the study team and
not a part of the clinical practice, provided guidance on PCMH implementation and improvement
strategies. For example, for the Medical Home project of the Texas Children’s Health Plan
(TCHP),' an individual from the TCHP Health Promotion Program was responsible for
implementing PCMH changes within their assigned practices, taking into account each practice’s
unique environment.

Three interventions®*®2** implemented rapid cycle improvement mechanisms for evaluating
changes that occurred. The Group Health PCMH initiative®® used “team-based rapid process
improvements” to incorporate changes into their clinic practice. Geisinger’s ProvenHealth
Navigator program® also used the process of rapid cycle innovation to make short-cycle changes
to care coordination processes for patients with chronic medical conditions. Similarly, the Illinois
Medical Home Project utilized the Plan-Do-Study-Act cycle of practice improvement for their
PCMH implementation.”*

Functional PCMH Studies

Seven of the 12 functional PCMH studies>*°%72776.9%7 employed techniques of audit and
feedback or QI initiatives to enhance implementation of PCMH changes in their practices. One
study’® tracked tasks that were due but not yet completed from individual patient care plans and
kept a “tickler list” for the practice care manager. The other six studieg>*°072 739597 generated
performance reports with process of care, clinical outcomes, and financial information for
practice team members to review and improve performance.

Five interventions® ®"89"% ysed academic detailing or lectures/classes for staff to
implement the care coordination changes. As previously noted, this strategy was similar to
collaborative program planning forums and could not necessarily be distinguished from them.
Within these academic detailing sessions, the study team provided updated care guidelines or
made recommendations of changes to their care processes for further implementation. For
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example, one study®’ conducted quarterly meetings to present data on quality indices and
resource utilization in order to help optimize these measures in future performance audits.

Only 1 of the 12 functional PCMH studies clearly described having a designated clinical
champion or project manager. The Group Health Cooperative of Puget Sound intervention’
designated a member of the practice team as the leader of the new intervention who would
“...assume responsibility for organizing meetings, setting long-term strategy, and maintaining a
vision.” While in the four PCMH studies the clinical champion was a member of the study team
and external to the practice, in the Group Health Cooperative study the champion was a member
of the practice.

Key Question 4. Horizon Scan of Ongoing PCMH Studies

KQ 4: What primary care—based studies evaluating the effects of
comprehensive PCMH interventions on patient and staff experiences,
process of care, clinical outcomes, or economic outcomes are currently
under way? In these ongoing studies, what are the study designs, PCMH
components, comparators, settings, financial models, and outcomes to be
evaluated?

Key Points

e We identified 30 ongoing studies of comprehensive PCMH interventions that
specified a comparison group and met our other inclusion criteria.

e Studies included a broad representation of geographic areas, with individual studies
mostly conducted within a single state.

e Only 2 of the 30 studies were RCTSs; the remainder were quasiexperimental or
observational studies.

e Seventy-three percent (73 percent) of studies are scheduled for completion in 2012.

e The studies differed in the specific PCMH components they specified. The median
number of components specified across all studies was 3.5 (of a possible 7). The most
infrequently reported PCMH components were comprehensiveness and a sustained
partnership (27 percent each).

e Several different financial models for PCMH implementation were reported.
Enhanced fee-for-service, bundled payment per member, and pay for performance
were each reported in 20 percent of the ongoing studies.

e Most studies intend to collect outcomes pertaining to patient or staff experiences,
processes of care, and economic outcomes. Only one-third of studies reported an
intention to collect and report on clinical outcomes.

e Limited information reported on ongoing studies limited our ability to ascertain study
design, components of the PCMH included, comparison interventions, and planned
outcomes with certainty.

Detailed Analysis

The sources searched for KQ4 are detailed in the Methods chapter. Searches of all sources
identified 30 records that described ongoing or planned evaluations of PCMH interventions that
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were conducted in the United States and included a comparison group for the evaluation. Most of
these records came from online databases that catalogued ongoing projects affiliated with the
sponsoring organization. This included: 11 citations/studies from the Patient Centered Primary
Care Collaborative (PCPCC); 10 citations/studies from enGrant scientific (a database of
federally sponsored research); 4 from The Commonwealth Fund; 2 each from Robert Wood
Johnson Foundation and Clinicaltrials.gov. Direct email contact to representatives of CMS and
the Department of Veterans Affairs yielded one additional study. In addition to this primary
search, we used a published horizon scan on PCMH based on semi-structured interview of lead
personnel as an additional resource.*? This review identified two additional studies for inclusion.
These sources varied significantly in the level of detail provided, with most providing one to two
paragraphs of description, while others provided reports exceeding 100 pages. Nearly three-
quarters of these studies are targeted for completion in 2012.

The number of participating patients, providers, and clinics was reported for 56 percent of the
included studies. Among studies for which data were available, the median number of patients
was 27,000 (range 300—2,000,000); the median number of participating providers was 110 (range
8-7618); and the median number of participating clinics was 32 (range 1-300). The number of
patients was often based on the number of covered lives under a particular insurance program
and may not reflect the number of patients receiving care within a PCMH.

Table 21 summarizes the most important characteristics of the 30 ongoing studies. The
majority of these are being conducted in a single state, in cooperation with a single insurance
payer. While several payers, such as Humana and Blue Cross/Blue Shield, supported projects in
multiple states, the extent of collaboration across states was not clear. Overall, the included
studies broadly represented different geographic areas of the United States. Two studies were
RCTs with randomization at the patient level. There were no cluster randomized controlled trials,
and the remainder of studies were quasiexperimental or observational evaluations of PCMH
interventions. For many of the studies, it was difficult to ascertain clearly the level of care
received by the comparator groups. The term “usual care” can vary substantially across different
settings, yet this was the most common comparator reported. This was followed by studies
comparing differing levels of PCMH implementation, in which practices were considered to be
more or less of a comprehensive medical home.

Table 21. Characteristics of ongoing studies (n = 30)

Study Characteristic Number of Studies (%)%
Organizing entity:
Commercial insurer 16 (52)
Federal government 3 (10)
State government 2(7)
Other 7 (23)
Not reported 4 (13)
Research funder:
AHRQ/NIH 10 (33)
Veterans Health Administration 2(7)
Commercial insurer 1(3)
Foundation 7 (23)
Not reported 10 (33)
Region:
Multistate 6 (20)
Single state 24 (80)
Northeast/mid-Atlantic 6
Southeast 6
Midwest 6
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Study Characteristic Number of Studies (%)*
West/mountain 6
Study design:
RCT 2(7)
Quasiexperimental or observational 28 (93)
PCMH components:
Team-based care 14 (47)
Enhanced access 13 (43)
Coordinated care 13 (43)
Comprehensiveness 8 (27)
Systems-based quality improvement 16 (53)
Sustained partnership 8 (27)
Reorganization of care delivery 18 (60)
Median number of components implemented per study: 3.5
Comparators:
Usual care 18 (60)
PCMH levels 14 (47)
Other quality improvement approach 1(3)
Financial models:
Enhanced fee for service 6 (20)
Bundled payments per member 6 (20)
Pay for performance 6 (20)
Other 5(17)
No change reported 13 (43)
Outcomes:
Patient or staff experiences 21 (70)
Process of care/quality 26 (87)
Clinical outcomes 10 (33)
Economic/utilization outcomes 27 (90)
Projected completion year:
2010 3(10)
2011 6 (20)
2012 13 (43)
2013 3(10)
2014 0
2015 1(3)
Not reported 4 (13)

“Numbers of studies (percentages) do not total 30 (100%) for every row, as some studies had more than one of the characteristics
listed.

Abbreviations: AHRQ = Agency for Healthcare Research and Quality; NIH = National Institutes of Health; PCMH = patient-
centered medical home; RCT = randomized controlled trial

The studies differed in the PCMH components specifically included in the ongoing study.
The median number of components reported across all studies was 3.5 (of a possible 7). The
most infrequently reported PCMH components were comprehensive care and a sustained
partnership, each of which was reported in only 27 percent of the included studies. Nearly half
of the ongoing studies did not specify any financial support for PCMH implementation. Among
studies that did report details of their financial models, there was equal representation of
enhanced fee-for-service, bundled payment (usually per member/per month), and pay for
performance based on prespecified targets. Most studies intend to collect outcomes on patient or
staff experiences, process of care measures, and economic outcomes; only one-third specified
clinical outcomes as part of their planned analysis.

Further details of these studies are provided in Appendix J.
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consistency and precision.

Discussion

Although few studies have evaluated the effects of the medical home specifically, a
moderately well-developed series of trials and observational studies have tested interventions
meeting the functional definition of the medical home. The effects across a range of important
outcomes (key question [KQ] 1) are summarized in Table 22.*" In brief, there is moderately
strong evidence that the medical home has a small positive impact on patient experiences and
small to moderate positive effects on preventive care services. Staff experiences are also
improved by a small to moderate degree (low strength of evidence [SOE]), but no study reported
effects on staff retention. However, there is little to no evidence of improved clinical outcomes,
and the evidence does not support a moderate or greater reduction in utilization or total costs.

Rating the SOE for this body of evidence was challenging because the range of study
designs, populations, and outcomes precluded quantitative summaries for most outcomes. We
thus did not have the usual quantitative tools that are part of meta-analyses for assessing

Key Findings and Strength of Evidence

KQ 1. Effects of PCMH Interventions

Table 22 summarizes the strength of evidence for various outcomes evaluated for KQ 1. Note
that the information summarized relates to comprehensive patient-centered medical home
(PCMH) and comprehensive functional PCMH interventions. It is uncertain whether particular
PCMH components (e.g., enhanced access) or the particular methods used to implement those
components (e.g., telephone visits) are associated with greater effects than usual primary care.

Table 22. Summary of the strength of evidence (SOE) for KQ 1

Domains Pertaining to SOE

SOE and Magnitude of

Number of Effect®”
Studies Risk of Bias: .
(Subjects) Study Design/ | Consistency Directness Precision Effect Esggl}ate (Range or
: o Cl)
Quality
Patient experiences Moderate SOE: small positive
effects
5 (6884) RCT/Fair Consistent Direct Precise ES median (range): 0.27 (-0.36
to 0.42)
2 (3513) Observational/ | Inconsistency Direct Precise ES: +0.13
Fair
Staff experiences Low SOE: small to moderate
positive effects
2 (NR) RCT/Fair Inconsistency Some Imprecision | ES median (range): 0.18 (0.14
indirectness to 0.87)
1(82) Observational/ | Unknown Direct Imprecision | ES median (range): 0.49 (0.32
Fair t0 0.61)
Process of care for preventive services Moderate SOE: small to
moderate positive effects
3 (8377) RCT/Fair Consistent Direct Precise RD median (range): 1.3% (-
0.4% to + 7.7%)
2 (57,832) Observational/ | Consistent Direct Precise RD median (range): 14.2%
Fair (5.6% to 20.6%)
Process of care for chronic illness care services Insufficient
2 (4640) RCT/Fair Inconsistency Some Precise RD median (range): 6.6%

indirectness

(0.2% to 20.8%)
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Domains Pertaining to SOE

SOE and Magnitude of

Number of Effect®”
Studies Risk of Bias: ;
(Subjects) Study Design/ | Consistency Directness Precision Effect Esggl/ate (Range or
- o Cl)
Quality
3 (455,832) Observational/ | Serious Some Precise RD median (range): 7.1%
Fair inconsistency indirectness (7.1% to 21.4%)
Clinical outcomes: biophysical markers, health status, mortality Insufficient
3 (2586) RCT/Good Consistent Some Imprecision | Not reliably estimated
indirectness
3 (58,393) Observational/ | Consistent Some Imprecise Not reliably estimated
Poor indirectness

Economic outcomes: hospital inpatient admissions, ED visits, total costs

Low SOE for no reduction in
hospital inpatient
admissions, ED visits and
total costs

5 (8001)

RCTs/Fair

Some
indirectness

Consistent

Imprecision

Admissions: RR 0.98 (95%(Cl,
0.86t0 1.12)

ED visits: RR 0.93 (95% ClI,
0.721t01.20

Total costs: No summary
estimate

5 (76,933)

Observational/
Fair

Consistent Direct

Precise

Admissions: RD median
(range): -0.2% (1.4% to -8.9%)
ED visits: RD median (range):
-1.2% (3.1% to -8.3%)

Total costs: No summary
estimate

Unintended consequences or other harms

Insufficient

0

| NA

[ NA

| NA

| NA

No estimate

®SOE ratings are provided for outcomes overall, while magnitude of effect estimates are provided for RCTs vs. observational

studies.

®In one study,* a program of facilitated PCMH (intervention) was compared with providing practices with information on

PCMH, but not facilitating the implementation (control). This study generally showed no differences on key outcomes that were

addressed, potentially because practices in both arms implemented PCMH.

Abbreviations: Cl = confidence interval; ED = emergency department; ES = effect size; KQ = key question; NA = not applicable;

NR = not reported; RCT = randomized controlled trial; RD = risk difference; RR = risk ratio; SMD = standardized mean
difference; SOE = strength of evidence

KQ 2. PCMH Components Implemented

A summary of the most important findings for KQs 2-4 is provided in Table 23.

For KQ 2, 20 of 26 studies described interventions that included all seven major PCMH
components. Studies varied greatly in the number and types of approaches used to implement
these core components; overall, 51 different strategies or approaches were used. PCMH studies
used a greater number of strategies than did functional PCMH studies. Most studies addressed
chronic illness, preventive care needs, and acute care needs; used multidisciplinary teams; and
coordinated care transitions. Over three-quarters reported adding new staff. All but three studies
used strategies to enhance access, but no single strategy was employed by a majority of studies.
Identifying high-risk patients and using evidence-based clinical guidelines, performance
monitoring, and electronic health records were the most commonly used approaches to
improving quality and safety.
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KQ 3. Financial Models and Implementation Strategies

Implementation of PCMH requires significant restructuring for most primary care practices.
Recognizing the increased range of services required and the cost of implementation, some
definitions of the medical home include a financial component, but this was not a requirement
for inclusion in our review. Among the 26 included studies, only 10 described aspects of their
financial model. These studies used a variety of methods to fund PCMH implementation,
including receipt of external study funding, capitation payments or salaried providers, or a hybrid
approach.

While it is likely that both organizational learning and implementation strategies are
necessary for implementation of complex interventions,'®'* we recognize that there can be
significant overlap in these concepts. The most commonly employed organizational learning
strategy, used in a majority of studies (n = 18), was either a formal learning collaborative or
collaborative program planning forums for practice team members to learn about PCMH or its
components. For implementation, over one-half of studies used audit and feedback, usually
employing quality improvement methodology. The largest trial of PCMH found that facilitated
PCMH was associated with better staff experience than nonfacilitated PCMH,®” which
qualitatively was shown to be important for PCMH implementation. % This may indicate that the
impact of PCMH on practices may go beyond simply having the identified elements in place.
The process of facilitation may also represent an important part of the process for making PCMH
successful.

KQ 4. Horizon Scan of Ongoing PCMH Studies

We identified 30 ongoing studies evaluating the medical home. Only two of these are
randomized controlled trials (RCTs). Most studies report plans to evaluate patient or staff
experiences, process of care outcomes, and economic outcomes. Many studies also plan
qualitative and quantitative assessments of implementation to better understand how care can be
successfully transformed according to this model. These studies appear to be broadly
representative of the U.S. health care system, both in geography and in the complexity of private
and public health care payers and delivery networks. The cooperation of many of these
evaluation projects with commercial insurers is particularly encouraging given the importance of
implementing medical homes in a way that is financially sustainable for payers and providers
alike. Most of these studies will be complete within the next 2 years, which means that the extant
literature will grow significantly in the near future.

Table 23. Summary of findings for KQs 2-4

KQ2 - PCMH Components Implemented

Variability in components: Although most studies reported implementing most of the seven major medical home
domains, studies varied considerably in their approach to implementing major components (e.g., variable
approaches to enhancing access to care).
Evaluation of specialty care: Few medical home studies directly address medical specialty care (n = 10) or mental
health specialty care (n = 2

KQ3 - Financial Models and Implementation Strategies
Financial models: Few medical home studies (n = 10) provided detailed information about the financial models
used to support the medical home. Financial models described included enhanced fee-for-service, additional per-
member per-month payments, stipends to support aspects of the intervention, and payments linked to quality and
efficiency targets.
Organizational implementation strategies: Audit and feedback were the most commonly used specific strategies
to implement the medical home, described in 13 studies.
Organizational learning strategies: Learning collaboratives and collaborative program planning were the most
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commonly used organizational learning strategies, described in 18 studies.

KQ4 — Horizon Scan of Ongoing PCMH Studies
Ongoing studies: A relatively large number of studies evaluating the medical home are scheduled to conclude
within the next 2 years. However, only 2 of the 30 studies are RCTs. Most studies report planned outcomes of:
patient or staff experiences, process of care outcomes, and economic outcomes. These studies appear to have the
potential for improving our understanding and the strength of evidence for a range of important outcomes.

Abbreviations: KQ = key question; PCMH = patient-centered medical home; RCT = randomized controlled trial

Findings in Relationship to What is Already Known

The PCMH model is built on a solid research foundation, including findings that greater
access to primary care is associated with better population health outcomes and lower costs.'%?
The chronic care model (CCM),*>*° a conceptual model for organizing chronic illness care, is the
cornerstone of the medical home model. Interventions based on the CCM have shown improved
health outcomes across a range of chronic conditions, including congestive heart failure, diabetes
mellitus, and major depression.*” However, these studies typically focused on single chronic
conditions. By contrast, this review evaluated PCMH interventions that were more broadly
conceptualized and tested in more general populations.

For our review, we evaluated the effects of interventions designed to improve care for all or
most patients served by a health care organization, not just a specific group of patients such as
those with a given illness or set of illnesses. We did not identify any published high-quality
systematic reviews evaluating the effects of PCMH for a broad range of clinical and policy-
relevant outcomes. Compared to narrative reviews of PCMH, ™% our results suggest less
certainty about the benefits of the PCMH. Compared to systematic reviews of care models tested
for single diseases,"*°%" our review is generally consistent with the findings of improvements
in patient experiences, but contrasts with these reviews in finding insufficient evidence for
improved clinical outcomes. Our review adds new information by showing some support for
positive effects on staff experiences. Our review is also consistent with a previous horizon scan*
showing that a wide range of ongoing studies are evaluating the medical home, with the potential
to address important gaps in evidence.

Applicability to Primary Care in the United States

Overall, studies tended to focus on specific populations of patients (e.g., older adults,
children with special health care needs). Many included priority populations as identified by the
Agency for Healthcare Research and Quality (AHRQ) or the Institute of Medicine (I0OM), but
applicability to broader, generally healthier primary care populations is uncertain. Most studies
tested an intervention that met the AHRQ definition of PCMH but were not an explicit test of the
medical home. Further, these “functional PCMH” studies had fewer strategies for implementing
the core components of PCMH than studies explicitly evaluating PCMH. Therefore, these studies
collectively may be a less robust test of PCMH and less applicable than ongoing studies of
PCMH. With one important exception, controlled studies included for KQ 1 evaluated the effect
of PCMH interventions against usual care. The American Academy of Family Physicians
National Demonstration Project (AAFP NDP), a multicenter randomized trial of the medical
home, compared facilitated verses nonfacilitated implementation of the PCMH.* This study
demonstrated that motivated practices, even without expert facilitation, can implement the key
elements of the PCMH model of care.

Among comparative studies, we abstracted outcomes in five broad domains. Collectively,
these studies evaluated a broad range of clinical and economic outcomes. However, studies did
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not report unintended consequences or effects on staff retention; few reported a comprehensive
set of outcome measures; and the longest followup was 2 years. Some outcomes (e.g., mortality,
overall costs) may take longer-term studies to show an effect.

Most comparative studies were fielded in integrated delivery systems (9 of 17 studies
included in KQ1). Many of these health care systems have lengthy histories of extensive quality
improvement programs. %! For example, the CCM, which forms much of the basis of current
PCMH definitions, was developed at the Group Health Coo?erative of Puget Sound.® Two
studies included in KQ 1 were conducted at Group Health.>*"® Practices participating in the large
AAFP-NDP had a mean of 46 percent of the model components in place at baseline (range 20
percent to 70 percent).” Studies conducted in organizations that are early adopters or with
multiple PCMH components already in place may have limited the observed effects of the
PCMH intervention. It is possible that greater differences in various outcomes may be seen if the
PCMH model were evaluated in organizations with fewer PCMH components in place or with a
less robust history of quality improvement efforts.

Implications for Clinical and Policy Decisionmaking

Despite the fact that the United States spends a greater proportion of its gross domestic
product on health care than any other country in the world (17.6 percent in 2009)," it frequently
falls short on measures of quality and efficiency.>® The PCMH is a model of primary care
transformation that seeks to meet the variety of patient health care needs and improve patient and
staff experiences, health outcomes, safety, and system efficiency.®** Based largely on studies of
programs aimed at improving care for patients with chronic illnesses,*? numerous large
organizations have begun to implement PCMH. Some have described PCMH as having the
potential to redefine primary care and transform the organization of health care in the United
States.

PCMH interventions are associated with improvements in both patient and staff experiences
and preventive care processes. For policymakers concerned about the sustained viability of
primary care, these results are encouraging. However, for chronic illness care and clinical
outcomes, the currently available evidence is insufficient to estimate intervention effects.
Moreover, there is little to no evidence of reduced economic burden. Two recent evaluations of
PCMH implementation in two highly regarded health care systems point to reduced inpatient and
emergency department utilization, but these results were not reflected in reduced total cost.®®®’
Two studies reporting significant cost differences actually pointed generally towards higher
costs. This was related to having increased access to services’® and/or reduced program fees.
Lowering costs or improving outcomes can increase the value of health care. The improvements
in patient experience and preventive care suggest that PCMH may increase value, but until better
data are available for effects on chronic illness care, clinical outcomes, and total costs, this value
metric will remain uncertain.

For some organizations, the conceptual promise of PCMH, coupled with limited evidence of
benefit, will be sufficient to proceed with implementation. Which strategies are the most
promising to implement and how should implementation be facilitated? Published studies of
PCMH interventions by definition have similar broad components (e.g., teams, enhanced access,
coordinated care, a comprehensive focus, system-based approaches to improving quality and
safety, sustained partnerships, and reorganization of care); however, precise components of care
vary widely. As a result, one organization’s version of PCMH may not look like another
organization’s version. We were not able to identify specific PCMH components that were

70,74
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associated with greater effects, but our descriptions of the range of strategies employed, helps to
answer the “What is possible?”” question. From a practical perspective, payers may require a
medical home designation that meets requirements by NCQA or other certifying bodies. The
processes used to actually implement the PCMH components were often not well described. As a
result, we do not yet know details about “the best way” to implement PCMH. However, complex
interventions and practice transformation do not happen spontaneously; they require support and
a viable financial structure. Most studies included in our review used structured implementation
approaches.

Finally, the 30 ongoing studied identified through the KQ 4 horizon scan, most to be
completed within the next 2 years, have great potential to add to our understanding of the impact
of PCMH. These second-generation studies have the potential to show greater impacts than has
been reported in the literature published to date.

Limitations of the Review Process

The PCMH is a model of care with considerable flexibility, not a narrowly defined
intervention or manualized protocol. Further, multiple definitions of the PCMH model have been
proposed by various professional and patient organizations.** We developed an operational
definition, derived from the AHRQ definition of the medical home,® which does not require an
enhanced payment model, to identify eligible interventions. Because we used the AHRQ
definition, our review was more inclusive of studies that tested the critical principles that
embody the IOM concept of patient-centered care.*** However, greater inclusivity came with the
trade-off of greater variability in study interventions. The general nature of the intervention also
complicated our literature search, given the potential for relevant studies that did not use the term
“medical home” and the lack of MeSH terms for this topic. An additional challenge was
identifying relevant non-RCTs since search filters for these study designs are not as well-
developed or —validated as for RCTs.

There is not a standard nomenclature for many of the concepts that form part of the definition
of the medical home, in particular for quality improvement approaches or financial models.
Similarly, some specific PCMH features (e.g. electronic health record) could fit into more than
one PCMH component. The lack of a standard nomenclature and the often sparse reporting of
interventions made uniform data abstraction and classification of intervention components
particularly challenging.

Heterogeneity in study designs, populations, and outcomes meant that standard quantitative
summary methods were generally not possible. Much of this variability is appropriate. For
example, studies included different populations (e.g. adults, children). The needs of these
patients differ, as do the locations in which they are often treated. Further, there is no consensus
on what types of outcomes should be addressed when determining if PCMH “works.” We also
faced difficulties in implementing our planned qualitative cross-case analysis to determine
components and approaches most associated with benefit. There were simply too few studies for
each outcome to complete this planned analysis.

The variable number of publications per study, some using multiple publications and others
using only a single publication to describe the intervention, may have limited the description of
the different PCMH components, financial models, and leaning and implementation strategies.
Queries to study authors may have reduced missing information, but may also have introduced
recall bias.
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Finally, the horizon scan conducted for KQ 4 has important limitations. Many of the included
citations provided only sparse detail on the population, design, and outcomes, which limited our
ability to completely evaluate each PCMH project. This may have led to the exclusion of studies
that would have met our criteria had they reported sufficient detail. Even among the included
studies, the paucity of detail carries with it the risk of misclassification, with the likely bias
toward underrepresentation of the full study detail.

Limitations of the Evidence Base

Only 6 of the 27 studies included in this review evaluated an intervention that was explicitly
developed using current definitions of PCMH, and only 2 of these 6 were RCTs. Across all
studies, only six were judged to be good quality. Some of the limitations that led to lower quality
ratings were failure to account for clustering within practices and/or the organization in the
analyses, lack of clear eligibility criteria, lack of blinding when assessing outcomes, and clinical
outcome measures of uncertain validity.

As described above, PCMH is a flexible model of care as opposed to a more discrete
intervention such as a drug or device. Given this flexibility, the intervention or model of care that
is implemented varied from study to study. Also, the study descriptions were often inadequate to
fully characterize the intervention, much less permit replication. Complex interventions like
PCMH will likely require separate publications to fully describe the intervention. We encourage
editors to support this practice and authors to consider recommendations for intervention
reporting such as described by Gasziou et al.***

Relatively few studies reported outcomes for any of the five outcome domains used in this
report. Over one-third of studies reported outcomes for one domain, only two reported outcomes
across four domains, and no study reported results in all five domains. We did not expect that
individual studies would report the entire range of outcomes; such studies would likely require a
prohibitive level of resources. However, the lack of more comprehensive outcomes, combined
with the wide variability in outcome measures, limited our ability to draw strong conclusions
about the effectiveness of PCMH. Most of the 30 ongoing studies identified through the horizon
scan intend to collect outcomes pertaining to patient or staff experiences, processes of care, and
economic outcomes. However, only one-third of these studies reported an intention to report
clinical outcomes. To the degree that effects on clinical outcomes are needed for policymaking,
the ongoing research may not adequately address this specific gap in evidence.

The process used to implement PCMH was often not described or was described at only a
superficial level. As a result, there is limited guidance on the best way for organizations to go
about putting PCMH into place. Other studies have shown that complex organizational change is
difficult to implement. More complete descriptions of the methods used to implement change
and planned analyses to evaluate the most effective strategies are needed.

Research Gaps

The horizon scan conducted for this review identified 30 ongoing PCMH studies that are
broadly representative of the U.S. health care system, both in geography and in the complexity of
private and public health care payers and delivery networks. Many of these studies are being
done in cooperation with payer organizations, and most are expected to be completed in the next
2 years. As a result, the evidence base related to PCMH will soon be greatly expanded. We
encourage investigators to report the interventions in detail, adjust for clustering when
appropriate, report meaningful quality indicators for chronic illness (both processes and clinical
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outcomes), and provide data related to the impact of PCMH on staff. If researchers clearly link
intervention components to the core components of PCMH, this could greatly improve our
understanding of the conceptual basis for interventions tested and ultimately the key features of
successful models. Finally, we encourage long-term followup of results. Outcomes examined in
this report rarely had followup periods longer than 2 years.

In addition to a lack of data on key outcomes addressed in KQ 1, there is an important lack of
evidence concerning how programs need to be implemented if there is to be a genuine
opportunity to affect outcomes. Broad changes in organizations likely require a combination of
factors, such as practice guidelines to indicate aspects of high-quality care, system changes such
as the PCMH to provide a roadmap for how to organize care, organizational learning strategies
(e.g., learning collaboratives), and change models (e.g., Plan-Do-Study-Act cycles) to put
changes into place.’®*® As described in the analysis of KQ 3, even basic descriptions of these
aspects of interventions are often not provided in the published literature. While the AAFP NDP
study, which specifically compared implementation strategies, used a variety of quantitative and
qualitative methods to examine these issues,***%*'® other studies generally have not done so. We
encourage the explicit use of techniques of implementation research to examine the process of
putting PCMH into place, aspects of the interventions that may affect effectiveness, and micro-
and macro-level organizational and policy factors that influence both implementation and
effectiveness of PCMH and its components. ™"

Although ongoing studies have the potential to fill important gaps, the lack of detail
contained in published research plans generates uncertainty about how well these studies will
address these gaps. We therefore describe a series of research priorities in what follows.

Missing Outcomes

The strength of evidence was judged to be low or insufficient for most outcomes. Studies that
address quality indicators for chronic illness care and clinical outcomes (e.g., Ssymptom status or
functional status) are urgently needed. Because PCMH is oriented towards broad populations of
patients and not focused on specific illnesses, the impact on chronic illness could be attenuated.
Cluster randomized controlled trials would provide the strongest evidence for effects on these
outcomes, but given their high costs, quasiexperimental designs may be more feasible and could
yield valuable data. Within the context of a trial, assessing unintended consequences or other
potential harms would provide important new information. Unintended consequences have been
observed with other quality improvement innovations,*?**** and considering the significant time
demands required to provide guideline-concordant care,*? it is possible that unintended
consequences of PCMH may emerge.

Observational and mixed-methods designs can also provide valuable evidence, particularly
with regards to real-world effects of PCMH. These designs might be particularly valuable for
assessing effects on staff retention and economic outcomes. Economic outcomes reported to date
focus on per-patient utilization and/or costs. This is a viewpoint that may be most helpful to
payer organizations. Information on the impact of PCMH on practice costs and patient out-of-
pocket costs would provide an additional important perspective on economic outcomes.

Most Important PCMH Components

We were unable to determine the PCMH components most associated with benefit.
Understanding the “active ingredients” of PCMH is important to help practices with limited
resources realize the greatest return on investment and to assist organizations developing
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certifying standards for medical home practices. Observational studies from natural experiments,
comparing differing levels and different approaches to PCMH, could address this gap. In
addition, as the evidence base grows, an updated systematic review could be valuable. For this
latter approach to succeed, studies will need to report the details of the PCMH intervention and
ideally use a more consistent set of outcome measures.

Most Effective Implementation Approaches

PCMH is a complex intervention that will require substantial changes to most practices.
Understanding the level of support needed to implement and sustain the model, including the
necessary financial context, is critical to any long-term success. Our horizon scan identified a
number of studies that planned formative evaluations to identify factors associated with
successful implementation. Additional studies that examine long-term sustainability are needed.

Effects of PCMH in More Representative Populations

Most PCMH studies were conducted in older adults with multiple chronic health conditions
or in children with special health care needs. Studies that examine the effects in more broadly
representative primary care samples are needed to fully understand the impact of this care model.
Because PCMH has the potential to reduce heath disparities, evaluating effects in important
subgroups (e.g., socioeconomically disadvantaged) will be important.

Conclusions

Published studies of PCMH often have similar broad interventions; however, precise
components of care vary widely. The interventions tested—both PCMH and functional PCMH
interventions—appear to be associated with improvements in both patient and staff experiences
and potentially care processes. However, there is little to no evidence of improved clinical
outcomes or reduced economic burden. Current ongoing studies identified through the horizon
scan have potential to greatly expand the evidence base relating to PCMH.

In conclusion, the PCMH model is a conceptually sound approach to organizing patient care
and appears to hold promise, especially for improving the experiences of patients and staff
involved in the health care system. Evidence points to the possibility of improved care processes;
however, evidence does not currently exist indicating improved clinical outcomes or reduced
economic burden. Improved clinical outcomes, even without an economic benefit, would
increase the health care value.

67



10.

References

Martin A, Lassman D, Whittle L, et al.
Recession contributes to slowest annual rate
of increase in health spending in five
decades. Health Aff (Millwood)
2011;30(1):11-22. PMID: 21209433.
McGlynn EA, Asch SM, Adams J, et al. The
quality of health care delivered to adults in
the United States. N Engl J Med
2003;348(26):2635-45. PMID: 12826639.
Jencks SF, Huff ED, Cuerdon T. Change in
the quality of care delivered to Medicare
beneficiaries, 1998-1999 to 2000-2001.
JAMA 2003;289(3):305-12. PMID:
12525231.

Saaddine JB, Cadwell B, Gregg EW, et al.
Improvements in diabetes processes of care
and intermediate outcomes: United States,
1988-2002. Ann Intern Med
2006;144(7):465-74. PMID: 16585660.
Grant RW, Buse JB, Meigs JB. Quality of
diabetes care in U.S. academic medical
centers: low rates of medical regimen
change. Diabetes Care 2005;28(2):337-442.
PMID: 15677789.

Nolte E, McKee CM. Measuring the health
of nations: updating an earlier
analysis.[Erratum appears in Health Aff
(Millwood). 2008 Mar-Apr;27(2):593].
Health Aff (Millwood) 2008;27(1):58-71.
PMID: 18180480.

Bodenheimer T. Primary care--will it
survive? N Engl J Med 2006;355(9):861-4.
PMID: 16943396.

Agency for Healthcare Research and
Quality. Patient Centered Medical Home
Resource Center. Available at:
http://pcmh.ahrg.gov/. Accessed January 24,
2011.

Scholle S, Torda P, Peikes D, et al.
Engaging Patients and Families in the
Medical Home (Prepared by Mathematica
Policy Research under Contract No.
HHSA2902009000191T02.) AHRQ
Publication No. 10-0083-EF. Rockuville,
MD: Agency for Healthcare Research and
Quality. June 2010.

Moreno L, Peikes D, Krilla A. Necessary
But Not Sufficient: The HITECH Act and
Health Information Technology's Potential
to Build Medical Homes. (Prepared by
Mathematica Policy Research under
Contract No. HHSA290200900019IT0O2.)

68

11.

12.

13.

14.

15.

16.

17.

18.

19.

AHRQ Publication No. 10-0080-EF.
Rockville, MD: Agency for Healthcare
Research and Quality. June 2010.

Stange KC, Nutting PA, Miller WL, et al.
Defining and measuring the patient-centered
medical home. J Gen Intern Med
2010;25(6):601-12. PMID: 204679009.

Sia C, Tonniges TF, Osterhus E, et al.
History of the medical home concept.
Pediatrics 2004;113(5 Suppl):1473-8.
PMID: 15121914.

Kilo CM, Wasson JH. Practice redesign and
the patient-centered medical home: history,
promises, and challenges. Health Aff
(Millwood) 2010;29(5):773-8. PMID:
20439860.

Carrier E, Gourevitch MN, Shah NR.
Medical homes: challenges in translating
theory into practice. Med Care
2009;47(7):714-22. PMID: 19536005.
Wagner EH, Austin BT, Von Korff M.
Organizing care for patients with chronic
illness. Milbank Q 1996;74(4):511-44.
PMID: 8941260.

Wagner EH, Glasgow RE, Davis C, et al.
Quality improvement in chronic illness care:
a collaborative approach. Jt Comm J Qual
Improv 2001;27(2):63-80. PMID:
11221012.

McDonald KM, Sundaram V, Bravata DM,
et al. Care Coordination. Vol. 7 of: Shojania
KG, McDonald KM, Wachter RM,Owens,
DK, editors. Closing the Quality Gap: A
Critical Analysis of Quality Improvement
Strategies. Technical Review 9 (Prepared by
the Stanford University-UCSF Evidence-
based Practice Center under contract 290-
02-0017). AHRQ Publication No. 04(07)-
0051-7. Rockville, MD: Agency for
Healthcare Research and Quality. June
2007. PMID: 20734531.

Bodenheimer T, Grumbach K, Berenson
RA. A lifeline for primary care. N Engl J
Med 2009;360(26):2693-6. PMID:
19553643.

American Academy of Family Physicians
(AAFP), American Academy of Pediatrics
(AAP), American College of Physicians
(ACP), et al. Joint Principles of the Patient-
Centered Medical Home. February 2007.
Available at:
http://www.aafp.org/online/etc/medialib/aaf



http://pcmh.ahrq.gov/
http://www.aafp.org/online/etc/medialib/aafp_org/documents/policy/fed/jointprinciplespcmh0207.Par.0001.File.dat/022107medicalhome.pdf

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

p_org/documents/policy/fed/jointprinciplesp
cmh0207.Par.0001.File.dat/022107medicalh
ome.pdf. Acccessed November 7, 2011.
Shortell SM, Gillies R, Wu F. United States
innovations in healthcare delivery. Public
Health Rev 2010;32(1):190-212.
Rittenhouse DR, Thom DH, Schmittdiel JA.
Developing a policy-relevant research
agenda for the patient-centered medical
home: a focus on outcomes. J Gen Intern
Med 2010;25(6):593-600. PMID: 20467908.
Crabtree BF, Chase SM, Wise CG, et al.
Evaluation of patient centered medical home
practice transformation initiatives. Med Care
2011;49(1):10-6. PMID: 21079525.

Piette J, Holtz B, Beard A, et al. Improving
chronic illness care for veterans within the
framework of the Patient-Centered Medical
Home: experiences from the Ann Arbor
Patient-Aligned Care Team Laboratory.
Translational Behavioral Medicine
Published Online First on August 16,
2011:1-9.

Coleman K, Mattke S, Perrault PJ, et al.
Untangling practice redesign from disease
management: how do we best care for the
chronically ill? Annu Rev Public Health
2009;30:385-408. PMID: 18925872.
Shojania KG, Ranji SR, McDonald KM, et
al. Effects of quality improvement strategies
for type 2 diabetes on glycemic control: a
meta-regression analysis. JAMA
2006;296(4):427-40. PMID: 16868301.
Walsh JME, McDonald KM, Shojania KG,
et al. Quality improvement strategies for
hypertension management: a systematic
review. Med Care 2006;44(7):646-57.
PMID: 16799359.

Gilbody S, Whitty P, Grimshaw J, et al.
Educational and organizational interventions
to improve the management of depression in
primary care: a systematic review. JAMA
2003;289(23):3145-51. PMID: 12813120.
Ouwens M, Wollersheim H, Hermens R, et
al. Integrated care programmes for
chronically ill patients: a review of
systematic reviews. Int J Qual Health Care
2005;17(2):141-6. PMID: 15665066.
Shojania K, McDonald K, Wachter R, et al.
Closing the Quality Gap: A Critical Analysis
of Quality Improvement Strategies, Volume
1 - Series Overview and Methodology.
Technical Review 9 (Contract No. 290-02-
0017 to the Stanford University-UCSF
Evidence-based Practice Center). AHRQ
Publication No. 04-005101. Rockville, MD:

69

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Agency for Healthcare Research and
Quality. August 2004. PMID: 20734525.
Agency for Healthcare Research and
Quality. Closing the Quality Gap: Revisiting
the State of the Science—Series Overview.
June 23, 2011. Available at:
http://www.effectivehealthcare.ahrg.gov/ind
ex.cfm/search-for-guides-reviews-and-
reports/?pageaction=displayproduct&produc
tid=715#toc. Accessed December 1, 2011.
Vest JR, Bolin JN, Miller TR, et al. Medical
homes: "where you stand on definitions
depends on where you sit". Med Care Res
Rev 2010;67(4):393-411. PMID: 20448255.
Hoff T. The patient-centered medical home:
what we need to know more about. Med
Care Res Rev 2010;67(4):383-92. PMID:
20519431.

Shortell SM, Gillies R, Siddique J, et al.
Improving chronic illness care: a
longitudinal cohort analysis of large
physician organizations. Med Care
2009;47(9):932-9. PMID: 19648838.
Rittenhouse DR, Casalino LP, Shortell SM,
et al. Small and medium-size physician
practices use few patient-centered medical
home processes. Health Aff (Millwood)
2011;30(8):1575-84. PMID: 21719447,
McPherson M, Arango P, Fox H, et al. A
new definition of children with special
health care needs. Pediatrics 1998;102(1 Pt
1):137-40. PMID: 9714637.

Kilo CM. Improving care through
collaboration. Pediatrics 1999;103(1 Suppl
E):384-93. PMID: 9917480.

Solomon DH, Van Houten L, Glynn RJ, et
al. Academic detailing to improve use of
broad-spectrum antibiotics at an academic
medical center. Arch Intern Med
2001;161(15):1897-902. PMID: 11493132.
Reeves BC, Deeks JJ, T. HJP, et al. Chapter
13: Including nonrandomized studies. In:
Higgins JPT, Green S (editors).Cochrane
Handbook for Systematic Reviews of
Interventions Version 5.0.2 [updated
September 2009]. The Cochrane
Collaboration, 2009. Available from
www.cochrane-handbook.org. Accessed
February 7, 2011.

Agency for Healthcare Research and
Quality. Methods Guide for Effectiveness
and Comparative Effectiveness Reviews.
Rockville, MD: Agency for Healthcare
Research and Quality. Available at:
http://www.effectivehealthcare.ahrg.gov/ind
ex.cfm/search-for-guides-reviews-and-



http://www.aafp.org/online/etc/medialib/aafp_org/documents/policy/fed/jointprinciplespcmh0207.Par.0001.File.dat/022107medicalhome.pdf
http://www.aafp.org/online/etc/medialib/aafp_org/documents/policy/fed/jointprinciplespcmh0207.Par.0001.File.dat/022107medicalhome.pdf
http://www.aafp.org/online/etc/medialib/aafp_org/documents/policy/fed/jointprinciplespcmh0207.Par.0001.File.dat/022107medicalhome.pdf
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=715#toc
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=715#toc
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=715#toc
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=715#toc
http://www.cochrane-handbook.org/
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=318
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=318

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

reports/?pageaction=displayproduct&produc
tid=318. Accessed October 31, 2011.
Moher D, Liberati A, Tetzlaff J, et al.
Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA
statement. J Clin Epidemiol
2009;62(10):1006-12. PMID: 19631508.
Chapman AL, Morgan LC, Gartlehner G.
Semi-automating the manual literature
search for systematic reviews increases
efficiency. Health Info Libr J 2010;27(1):22-
7. PMID: 20402801.

Bitton A, Martin C, Landon BE. A
nationwide survey of patient centered
medical home demonstration projects. J Gen
Intern Med 2010;25(6):584-92. PMID:
20467907.

The World Bank. Country and lending
groups. Available at:
http://data.worldbank.org/about/country-
classifications/country-and-lending-groups.
Accessed March 18, 2011.

Viswanathan M, Berkman ND. Assessing
the Risk of Bias and Precision of
Observational Studies of Intervention or
Exposures: Development, Validation, and
Reliability Testing of the RTI Item Bank.
RTI International-University of North
Carolina Evidence-based Practice Center,
Contract No. 2902007100561. Rockville,
MD: Agency for Healthcare Research and
Quality. In press.

Borenstein M, Hedges L, Higgins J, et al.
Comprehensive Meta-analysis, Version 2
[software program]. Englewood, NJ:
Biostat; 2005.

Miles MB, Huberman AM. Qualitative data
analysis: an expanded sourcebook. 2nd
edition. Thousand Oaks: Sage Publications;
1994,

Owens DK, Lohr KN, Atkins D, et al.
AHRQ series paper 5: grading the strength
of a body of evidence when comparing
medical interventions-Agency for
Healthcare Research and Quality and the
Effective Health Care Program. J Clin
Epidemiol 2010;63(5):513-23. PMID:
19595577.

Atkins D, Chang SM, Gartlehner G, et al.
Assessing applicability when comparing
medical interventions: AHRQ and the
Effective Health Care Program. J Clin
Epidemiol 2011;64(11):1198-207. PMID:
21463926.

Jaen CR, Crabtree BF, Palmer RF, et al.
Methods for evaluating practice change

70

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

toward a patient-centered medical home.
Ann Fam Med 2010;8 Suppl 1:59-20; S92.
PMID: 20530398.

Rosenthal MB, Beckman HB, Forrest DD, et
al. Will the patient-centered medical home
improve efficiency and reduce costs of care?
A measurement and research agenda. Med
Care Res Rev 2010;67(4):476-84. PMID:
20519426.

Jaen CR, Ferrer RL, Miller WL, et al.
Patient outcomes at 26 months in the
patient-centered medical home National
Demonstration Project. Ann Fam Med
2010;8 Suppl 1:557-67; S92. PMID:
20530395.

Reid RJ, Fishman PA, Yu O, et al. Patient-
centered medical home demonstration: a
prospective, quasi-experimental, before and
after evaluation. Am J Manag Care
2009;15(9):71-87. PMID: 19728768.
Farmer JE, Clark MJ, Drewel EH, et al.
Consultative care coordination through the
medical home for CSHCN: a randomized
controlled trial. Matern Child Health J
2011;0ct 15(7):1110-18. PMID: 20721612.
Boult C, Reider L, Frey K, et al. Early
effects of "Guided Care" on the quality of
health care for multimorbid older persons: a
cluster-randomized controlled trial. J
Gerontol A Biol Sci Med Sci
2008;63(3):321-7. PMID: 18375882.

Boyd CM, Boult C, Shadmi E, et al. Guided
care for multimorbid older adults.
Gerontologist 2007;47(5):697-704. PMID:
17989412,

Zuckerman B, Parker S, Kaplan-Sanoff M,
et al. Healthy Steps: a case study of
innovation in pediatric practice. Pediatrics
2004;114(3):820-6. PMID: 15342859.
Toseland RW, O'Donnell JC, Engelhardt JB,
et al. Outpatient geriatric evaluation and
management: is there an investment effect?
Gerontologist 1997;37(3):324-32. PMID:
9203756.

Boyd CM, Reider L, Frey K, et al. The
effects of guided care on the perceived
quality of health care for multi-morbid older
persons: 18-month outcomes from a cluster-
randomized controlled trial. J Gen Intern
Med 2010;25(3):235-42. PMID: 20033622.
Toseland RW, O'Donnell JC, Engelhardt JB,
et al. Outpatient geriatric evaluation and
management. Results of a randomized trial.
Med Care 1996;34(6):624-40. PMID:
8656727.


http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=318
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=318
http://data.worldbank.org/about/country-classifications/country-and-lending-groups
http://data.worldbank.org/about/country-classifications/country-and-lending-groups

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Reid RJ, Coleman K, Johnson EA, et al. The
group health medical home at year two: cost
savings, higher patient satisfaction, and less
burnout for providers. Health Aff
(Millwood) 2010;29(5):835-43. PMID:
20439869.

Boyd CM, Shadmi E, Conwell LJ, et al. A
pilot test of the effect of guided care on the
quality of primary care experiences for
multimorbid older adults. J Gen Intern Med
2008;23(5):536-42. PMID: 18266045.
Minkovitz CS, Strobino D, Mistry KB, et al.
Healthy Steps for Young Children: sustained
results at 5.5 years. Pediatrics
2007;120(3):e658-68. PMID: 17766506.
Wagner EH. Chronic disease management:
what will it take to improve care for chronic
illness? Eff Clin Pract 1998;1(1):2-4. PMID:
10345255.

Glasgow RE, Wagner EH, Schaefer J, et al.
Development and validation of the Patient
Assessment of Chronic IlIness Care
(PACIC). Med Care 2005;43(5):436-44.
PMID: 15838407.

Safran DG, Karp M, Coltin K, et al.
Measuring patients' experiences with
individual primary care physicians. Results
of a statewide demonstration project. J Gen
Intern Med 2006;21(1):13-21. PMID:
16423118.

Safran DG, Kosinski M, Tarlov AR, et al.
The Primary Care Assessment Survey: tests
of data quality and measurement
performance. Med Care 1998;36(5):728-39.
PMID: 9596063.

Nutting PA, Crabtree BF, Stewart EE, et al.
Effect of facilitation on practice outcomes in
the National Demonstration Project model
of the patient-centered medical home. Ann
Fam Med 2010;8 Suppl 1:S33-44; S92.
PMID: 20530393.

Masiach C, Jackson SA, Leither MP.
Masiach Burnout Inventory Manual. 3rd ed.,
Mountain View, CA: Consulting
Psychologists Press; 1996.

Marsteller JA, Hsu YJ, Reider L, et al.
Physician satisfaction with chronic care
processes: a cluster-randomized trial of
guided care. Ann Fam Med 2010;8(4):308-
15. PMID: 20644185.

Domino ME, Humble C, Lawrence WW, Jr.,
et al. Enhancing the medical homes model
for children with asthma. Med Care
2009;47(11):1113-20. PMID: 19786921.
Wise CG, Bahl V, Mitchell R, et al.
Population-based medical and disease

71

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

management: an evaluation of cost and
quality. Dis Manag 2006;9(1):45-55. PMID:
16466341.

Schraeder C, Dworak D, Stoll JF, et al.
Managing elders with comorbidities. J
Ambul Care Manage 2005;28(3):201-9.
PMID: 15968212.

Taplin S, Galvin MS, Payne T, et al. Putting
population-based care into practice: real
option or rhetoric? J Am Board Fam Pract
1998;11(2):116-26. PMID: 9542703.
Peikes D, Chen A, Schore J, et al. Effects of
care coordination on hospitalization, quality
of care, and health care expenditures among
Medicare beneficiaries: 15 randomized
trials. JAMA 2009;301(6):603-18. PMID:
19211468.

Minkovitz CS, Hughart N, Strobino D, et al.
A practice-based intervention to enhance
quality of care in the first 3 years of life: the
Healthy Steps for Young Children Program.
JAMA 2003;290(23):3081-91. PMID:
14679271.

Dorr DA, Wilcox AB, Brunker CP, et al.
The effect of technology-supported,
multidisease care management on the
mortality and hospitalization of seniors. J
Am Geriatr Soc 2008;56(12):2195-202.
PMID: 19093919.

Hebert R, Durand PJ, Dubuc N, et al. Frail
elderly patients. New model for integrated
service delivery. Can Fam Physician
2003;49:992-7. PMID: 12943358.
Sommers LS, Marton KI, Barbaccia JC, et
al. Physician, nurse, and social worker
collaboration in primary care for chronically
ill seniors. Arch Intern Med
2000;160(12):1825-33. PMID: 10871977.
Ware JE, Jr., Sherbourne CD. The MOS 36-
item short-form health survey (SF-36). I.
Conceptual framework and item selection.
Med Care 1992;30(6):473-83. PMID:
1593914.

Stewart AL, Hays RD, Ware JE, Jr. The
MOS short-form general health survey.
Reliability and validity in a patient
population. Med Care 1988;26(7):724-35.
PMID: 3393032.

Lorig K, Stewart A, Gonzalez VM, et al.
Outcome Measures for Health Education
and Other Healthcare Interventions.
Thousand Oaks, CA: Sage Publications;
1996.

Steele GD, Haynes JA, Davis DE, et al.
How Geisinger's advanced medical home
model argues the case for rapid-cycle



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

innovation. Health Aff (Millwood)
2010;29(11):2047-53. PMID: 21041747.
Martin AB, Crawford S, Probst JC, et al.
Medical homes for children with special
health care needs: a program evaluation. J
Health Care Poor Underserved
2007;18(4):916-30. PMID: 17982215.
Rubin CD, Sizemore MT, Loftis PA, et al.
The effect of geriatric evaluation and
management on Medicare reimbursement in
a large public hospital: a randomized clinical
trial. J Am Geriatr Soc 1992;40(10):989-95.
PMID: 1401688.

Goetzel RZ, Ozminkowski RJ, Villagra VG,
et al. Return on investment in disease
management: a review. Health Care Financ
Rev 2005;26(4):1-19. PMID: 17288065.
Boult C, Reider L, Leff B, et al. The effect
of guided care teams on the use of health
services: results from a cluster-randomized
controlled trial. Arch Intern Med
2011;171(5):460-6. PMID: 21403043.
Gilfillan RJ, Tomcavage J, Rosenthal MB,
et al. Value and the medical home: effects of
transformed primary care. Am J Manag Care
2010;16(8):607-14. PMID: 20712394,
Sylvia ML, Griswold M, Dunbar L, et al.
Guided care: cost and utilization outcomes
in a pilot study. Dis Manag 2008;11(1):29-
36. PMID: 18279112,

Steiner BD, Denham AC, Ashkin E, et al.
Community care of North Carolina:
improving care through community health
networks. Ann Fam Med 2008;6(4):361-7.
PMID: 18626037.

Dobson LA, Jr., Hewson DL. Community
care of North Carolina--an enhanced
medical home model. N C Med J
2009;70(3):219-24. PMID: 19653605.

Leff B, Reider L, Frick KD, et al. Guided
care and the cost of complex healthcare: a
preliminary report. Am J Manag Care
2009;15(8):555-9. PMID: 19670959.
Farmer JE, Clark MJ, Sherman A, et al.
Comprehensive primary care for children
with special health care needs in rural areas.
Pediatrics 2005;116(3):649-56. PMID:
16140704.

Palfrey JS, Sofis LA, Davidson EJ, et al.
The Pediatric Alliance for Coordinated
Care: evaluation of a medical home model.
Pediatrics 2004;113(5 Suppl):1507-16.
PMID: 15121919.

Rankin KM, Cooper A, Sanabria K, et al.
Illinois medical home project: pilot

72

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

intervention and evaluation. Am J Med Qual
2009;24(4):302-9. PMID: 19515943,
Schifalacqua M, Hook M, O'Hearn P, et al.
Coordinating the care of the chronically ill
in a world of managed care. Nurs Adm Q
2000;24(3):12-20. PMID: 10986928.

Vedel I, De Stampa M, Bergman H, et al. A
novel model of integrated care for the
elderly: COPA, Coordination of
Professional Care for the Elderly. Aging
Clin Exp Res 2009;21(6):414-23. PMID:
20154510.

Peleg R, Press Y, Asher M, et al. An
intervention program to reduce the number
of hospitalizations of elderly patients in a
primary care clinic. BMC Health Serv Res
2008;8:36. PMID: 18254972,

Farris KB, Cote I, Feeny D, et al. Enhancing
primary care for complex patients.
Demonstration project using
multidisciplinary teams. Can Fam Physician
2004;50:998-1003. PMID: 15317232.
Chandler C, Barriuso P, Rozenberg-Ben-
Dror K, et al. Pharmacists on a primary care
team at a Veterans Affairs medical center.
Am J Health Syst Pharm 1997;54(11):1280-
7. PMID: 9179348.

Treadwell J, Bean G, Warner W. Supporting
disease management through intervention in
the medical home. Prof Case Manag
2009;14(4):192-7. PMID: 19625938.
Jackson GL, Powell AA, Ordin DL, et al.
Developing and sustaining quality
improvement partnerships in the VA: the
Colorectal Cancer Care Collaborative. J Gen
Intern Med 2010;25 Suppl 1:38-43. PMID:
20077150.

Nutting PA, Crabtree BF, Miller WL, et al.
Journey to the patient-centered medical
home: a qualitative analysis of the
experiences of practices in the National
Demonstration Project. Ann Fam Med
2010;8 Suppl 1:545-56; S92. PMID:
20530394.

Macinko J, Starfield B, Shi L. The
contribution of primary care systems to
health outcomes within Organization for
Economic Cooperation and Development
(OECD) countries, 1970-1998. Health Serv
Res 2003;38(3):831-65. PMID: 12822915.
Epstein RM, Fiscella K, Lesser CS, et al.
Why the nation needs a policy push on
patient-centered health care. Health Aff
(Millwood) 2010;29(8):1489-95. PMID:
20679652.



105.

106.

107.

108.

1009.

110.

111.

112.

113.

Grumbach K, Bodenheimer T, Grundy P.
The Outcomes of Implementing Patient-
Centered Medical Home Interventions: A
Review of the Evidence on Quality, Access
and Costs from Recent Prospective
Evaluation Studies, August 2009. Available
at
http://www.pcpcc.net/files/evidenceWEB%2

OFINAL %2010.16.09 1.pdf. Accessed:
September 21, 2010.

Williams JW, Jr., Gerrity M, Holsinger T, et
al. Systematic review of multifaceted
interventions to improve depression care.
Gen Hosp Psychiatry 2007;29(2):91-116.
PMID: 17336659.

Inglis SC, Clark RA, McAlister FA, et al.
Structured telephone support or
telemonitoring programmes for patients with
chronic heart failure. Cochrane Database
Syst Rev 2010(8):CD007228. PMID:
20687083.

McCulloch DK, Price MJ, Hindmarsh M, et
al. A population-based approach to diabetes
management in a primary care setting: early
results and lessons learned. Eff Clin Pract
1998;1(1):12-22. PMID: 10345254,

Ralston JD, Martin DP, Anderson ML, et al.
Group Health Cooperative's transformation
toward patient-centered access. Med Care
Res Rev 2009;66(6):703-24. PMID:
19549993.

Paulus RA, Davis K, Steele GD. Continuous
innovation in health care: implications of the
Geisinger experience. Health Aff
(Millwood) 2008;27(5):1235-45. PMID:
18780906.

James BC, Savitz LA. How Intermountain
trimmed health care costs through robust
quality improvement efforts. Health Aff
(Millwood) 2011;30(6):1185-91. PMID:
21596758.

Coleman K, Austin BT, Brach C, et al.
Evidence on the Chronic Care Model in the
new millennium. Health Aff (Millwood)
2009;28(1):75-85. PMID: 19124857.
Institute of Medicine Committee on Quality
Health Care in America. Crossing the

73

114.

115.

116.

117.

118.

119.

120.

121.

122.

Quality Chasm: A New Health System for
the 21st Century. Washington, DC: National
Academy Press; 2001.

Glasziou P, Chalmers I, Altman DG, et al.
Taking healthcare interventions from trial to
practice. BMJ 2010;341:¢3852. PMID:
20709714,

Wagner EH, Austin BT, Davis C, et al.
Improving chronic illness care: translating
evidence into action. Health Aff (Millwood)
2001;20(6):64-78. PMID: 11816692.

Miller WL, Crabtree BF, Nutting PA, et al.
Primary care practice development: a
relationship-centered approach. Ann Fam
Med 2010;8 Suppl 1:568-79; S92. PMID:
20530396.

Damschroder LJ, Aron DC, Keith RE, et al.
Fostering implementation of health services
research findings into practice: a
consolidated framework for advancing
implementation science. Implementation
Science 2009;4:50. PMID: 19664226.
Jackson GL, Krein SL, Alverson DC, et al.
Defining core issues in utilizing information
technology to improve access: evaluation
and research agenda. J Gen Intern Med
2011;26 Suppl 2:623-7. PMID: 21989613.
Rubenstein LV, Pugh J. Strategies for
promoting organizational and practice
change by advancing implementation
research. J Gen Intern Med 2006;21 Suppl
2:558-64. PMID: 16637962.

Harrison MI, Koppel R, Bar-Lev S.
Unintended consequences of information
technologies in health care--an interactive
sociotechnical analysis. J Am Med Inform
Assoc 2007;14(5):542-9. PMID: 17600093.
Powell AA, White KM, Partin MR, et al.
Unintended consequences of implementing a
national performance measurement system
into local practice. J Gen Intern Med;Online
First™, 13 October 2011.

Yarnall KS, Pollak KI, Ostbye T, et al.
Primary care: is there enough time for
prevention? Am J Public Health
2003;93(4):635-41. PMID: 12660210.


http://www.pcpcc.net/files/evidenceWEB%20FINAL%2010.16.09_1.pdf
http://www.pcpcc.net/files/evidenceWEB%20FINAL%2010.16.09_1.pdf

AAFP NDP
ACP
AHRQ
CCM
CDC
CDSR
Cl
CINAHL
CMS
EHR
EPC
EPOC
HEDIS
HMO
HRSA
HSR&D
HSRProj
IOM
MD
MeSH
NASHP
NCQA
NIDDK
NIH
NIMH
NP

NR

OR
P4P
PA
PACT
PCMH
PCP
PCPCC
PDSA
PICOTS
PRISMA
Ql

RN
RWJ
SD
SOE
TCHP
TEP

Abbreviations

American Academy of Family Physicians National Demonstration Project
American College of Physicians

Agency for Healthcare Research and Quality

chronic care model

Centers for Disease Control and Prevention

Cochrane Database of Systematic Reviews

confidence interval

Cumulative Index to Nursing & Allied Health Literature

Centers for Medicare & Medicaid Services
electronic health record

Evidence-based Practice Center

Cochrane Effective Practice and Organisation of Care Review Group
Healthcare Effectiveness Data and Information Set

health maintenance organization

Health Resources and Services Administration

Health Services Research & Development Service

Health Services Research Projects in Progress
Institute of Medicine

medical doctor

medical subject headings

National Academy for State Health Policy

National Committee for Quality Assurance

National Institute of Diabetes and Digestive and Kidney Diseases
National Institutes of Health

National Institute of Mental Health

nurse practitioner

not reported

odds ratio

pay for performance

physician’s assistant

Patient Aligned Care Team

patient-centered medical home

primary care provider

Patient-Centered Primary Care Collaborative
Plan-Do-Study-Act

Population, Intervention, Comparator, Outcome, Timing, Setting
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
quality improvement

registered nurse

Robert Wood Johnson Foundation

standard deviation

strength of evidence

Texas Children’s Health Plan

Technical Expert Panel

74



USPSTF U.S. Preventive Services Task Force
VA United States Department of Veterans Affairs

75



