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R einventing primary care is a task that is “far too important to 
fail”1 and central to reforming healthcare delivery. The cur-
rent healthcare system, with its incentives to furnish more 

care, has produced highly fragmented care that emphasizes specialty 
and acute care over coordination, patient centeredness, and popula-
tion health management.2-6 Although 93% of Americans want one 
place or doctor that provides primary care and coordinates care with 
specialists, only half report having such an experience.7,8 The patient-
centered medical home (PCMH) is a promising model that aims to 
reinvent primary care so that it is “accessible, continuous, compre-
hensive and coordinated and delivered in the context of family and 
community,”9 and, in so doing, improve the triple aim outcomes of 
quality, cost, and patient and family experience, as well as healthcare 
professional experience.

The medical home concept fi rst arose in the 1960s as a way of im-
proving care for children with special needs, and policy interest outside 
of pediatrics grew over time.10 In 2007, primary care physician socie-
ties endorsed the joint principles of this primary care delivery model.9

Intrigued by the potential of the PCMH model, private insurers, major 
private and federal employers, provider organizations, Medicare, and 
state Medicaid agencies across the nation are rolling out pilots and dem-
onstrations of different variants of the model. However, it will likely 
take many years before results of current evaluations become available. 
Transforming care will require recognizing and addressing many barriers 
to change using lessons from these evaluations.11

PURPOSE
Against this backdrop, decision makers consider whether the evi-

dence supporting the model is already strong enough to proceed with 
widespread adoption, or whether gathering additional evidence is war-
ranted. To contribute to this discussion, the Agency for Healthcare 
Research and Quality (AHRQ) commissioned Mathematica Policy 

Research to systematically review 
quantitative evaluations of the 
medical home model to inform cur-
rent efforts and provide guidance 
to structure future evaluations to 
maximize learning. Qualitative 
evaluations can provide powerful 
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Objectives: To systematically review the current 
evidence on the patient-centered medical home 
(PCMH, or medical home), which aims to rein-
vigorate primary care and achieve the triple aim 
of better quality, improved experience, and lower 
costs.

Study Design: Systematic review of quantitative 
evidence on the PCMH. 

Methods: Out of 498 studies published or dissem-
inated from January 2000 to September 2010 
on US-based interventions, 14 evaluations of 12 
interventions met our inclusion criteria: (1) tested 
a practice-level intervention with 3 or more of 
5 key PCMH components and (2) conducted a 
quantitative study of one of the triple aim out-
comes or of healthcare professional experience. 
We synthesized fi ndings on interventions that 
were evaluated using rigorous methods. We also 
provide guidance to structure future evaluations 
to maximize learning. 

Results: The interventions most often cited to 
support the medical home can be viewed as 
precursors to the medical home. Evaluations of 
6 of these interventions provided rigorous 
evidence on 1 or more outcomes. This evidence 
indicates some favorable effects on all 3 triple 
aim outcomes, a few unfavorable effects on costs, 
and many inconclusive results. 

Conclusions: Although the PCMH is a promising 
innovation, rigorous quantitative evaluations 
and comprehensive implementation analyses 
are needed to assess effectiveness and refi ne the 
model to meet stakeholders’ needs. Findings from 
future evaluations will help guide the substantial 
efforts practices and payers invest to adopt the 
PCMH with the goal of achieving the triple aim 
outcomes.
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insights; however, we excluded them from this review be-
cause of our focus on outcomes and because evaluations rarely 
documented their implementation experiences. Given that 
interest in the model is recent, the expectation was that only 
precursors to the PCMH would have been evaluated so far. 
A longer paper provides a more detailed description of this 
review.12

The review limits synthesis of fi ndings to interventions 
evaluated using rigorous methods. While much can be 
learned from less rigorous, rapid-cycle evaluations of low-
cost, individual components of the medical home, this re-
view intends to fulfi ll stakeholders’ need for high-quality 
quantitative evidence on medical home interventions that 
test multiple components and are costly for payers and pro-
viders to implement. 

Some readers may not consider an evidence review of the 
PCMH to be necessary, because they believe that the evalu-
ations conducted to date, combined with the vast cross-sec-
tional literature on the positive relationship between more 
primary care and better outcomes, provide suffi cient evidence 
to proceed with widespread adoption of the model. Others 
may feel that the model is being held to a higher standard 
than many clinical interventions that are currently being used 
without strong evidentiary support.  

Historically, a number of promising healthcare interven-
tions have been shown not to actually work when evaluated 
using rigorous methods. For example, telephonic disease man-
agement seemed to address obvious problems in coordination 
and patient self-management, but a number of randomized 
trials showed many ineffective programs and pointed the way 
to refi ning the model to offer better integration with provid-
ers, more in-person contact, and careful focusing of efforts to 
those most likely to benefi t.13-15 Similarly, rigorous evidence 
regarding the effectiveness of the PCMH model and how best 
to refi ne it is critical given the substantial investments this 
model requires.

This review makes 2 important methodological contri-
butions. First, we limited the review to multicomponent 

interventions by requiring interventions 
to contain at least 3 of the 5 components 
in AHRQ’s defi nition of the PCMH 
model. Earlier reviews typically included 
results from interventions with as few as 
1 component. One group of researchers 
found that only 1 of the 33 studies they 
reviewed was of an intervention modeled 
after the medical home, with the remain-
ing studies testing selected components.16

Three others each reviewed the literature 
on individual components of the medical 

home, such as team-based care, rather than reviewing mul-
ticomponent interventions that more closely resemble the 
PCMH model.17-19 Second, we limited the synthesis of the 
evidence to that generated by rigorous evaluations, which 
we assess using a systematic review. Three previous reviews 
did not consider the quality of the evidence.20-22 Two reviews 
conducted a limited assessment by focusing on either com-
parison group studies16 or peer-reviewed studies,22 but neither 
assessed the strength of the analytical methods used by the 
studies or excluded weaker studies from their syntheses of the 
evidence.

METHODS
We began the review by fi rst identifying evaluations of in-

terventions that met our inclusion criteria, then rating the rig-
or of these evaluations, and fi nally synthesizing the evidence 
on PCMH effectiveness using only rigorous evaluations.

Inclusion Criteria
We identifi ed 498 citations based on a search of published 

and gray literature from January 2000 to September 2010, in-
puts from experts in the fi eld, and a review of 100 relevant 
Web sites. Out of these citations, we selected 14 evaluations 
of 12 interventions that met the following criteria: 

 1.  The evaluation tested a practice-level intervention 
in the United States with 3 or more of the 5 medi-
cal home components defi ned by AHRQ. AHRQ 
defi nes the PCMH as delivering care that is patient 
centered, comprehensive, coordinated, and accessi-
ble, and follows a systems-based approach to quality 
and safety. The defi nition (available at pcmh.ahrq.
gov) also emphasizes the central role of health in-
formation technology, workforce development, and 
fundamental payment reform. It builds on the tradi-
tional defi nition of primary care established by the 
Institute of Medicine23 and Barbara Starfi eld24,25 and 
incorporates aspects of the expanded care model.26,27

It is similar to the defi nition of the medical home 

Take-Away Points
This article summarizes the current evidence on the patient-centered medical home 
(PCMH) and provides concrete suggestions for conducting more rigorous evaluations. 
We found:

� Most early evaluations tested precursors to the PCMH.

� Among the 14 evaluations reviewed, 6 provide rigorous evidence on at least 1 of the 
3 triple aim outcomes (better quality, improved experience, and lower costs) or health-
care professional experience.

� Evidence indicates some favorable effects on all 3 triple aim outcomes, a few unfavor-
able effects on costs, and many inconclusive results.

� More rigorous quantitative evaluations and comprehensive implementation analyses 
are needed to assess effectiveness and refi ne the model to meet stakeholders’ needs.
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did not use a control or comparison group (such as those from 
pre-post and cross-sectional studies). Analyses from RCTs and 
nonexperimental comparison group evaluations were assessed 
for the strength of the methods to identify causal effects and 
produce unbiased estimates of the intervention’s effects, and 
were accordingly rated as high, moderate, or low. 

Analyses from RCTs were given a high rating if they had:

 • No systematic confounders
 • No endogenous subgroups 
 • Low attrition 
 • Adjustment for any statistically signifi cant baseline 

differences in the outcome between the treatment 
and control groups.

Analyses from comparison group evaluations and from 
RCTs with high attrition or endogenous subgroups were given 
a moderate rating if they had:

 • No systematic confounders
 • Baseline equivalence of the outcome between the 

treatment and comparison groups
 • Adjustment for baseline outcomes.

Analyses from RCT and comparison group evaluations 
were given a low rating if they failed to meet criteria for high 
and moderate ratings.

Synthesizing Evidence With a High or
Moderate Rating

W e synthesized the evidence using only fi ndings from analy-
ses rated as high or moderate. While each intervention rep-
resents an important effort to creatively improve healthcare 
delivery, we excluded from the synthesis fi ndings from analyses 
rated as low. It is possible that if these interventions were evalu-
ated using better methods, the results might differ substantially. 
For example, results could change from suggesting an interven-
tion did not work to suggesting it worked, or vice versa.

We categorized the fi ndings rated high and moderate as be-
ing (1) statistically signifi cant and favorable, (2) statistically 
signifi cant and unfavorable, (3) inconclusive (that is, they fail 
to indicate whether or not the intervention worked) because 
they were not statistically signifi cant, or (4) inconclusive be-
cause their statistical signifi cance was uncertain due to lack of 
adjustment for clustering of patients within practices. While 
“inconclusive” may be a frustrating label, it accurately refl ects 
the lack of certainty about whether the intervention worked 
or not. 

We considered fi ndings that were not statistically signifi cant 
to be inconclusive because we suspected that most evaluations 
had inadequate power to detect effects that might have existed 
because the practice-level interventions were implemented 

provided in the joint principles, with an increased 
emphasis on team-based care.

 2.  The evaluation used quantitative methods to exam-
ine effects on either (1) a triple aim outcome (quality 
of care, costs [or hospital or emergency department 
use, 2 major cost drivers], and patient experience) or 
(2) healthcare professional experience (refl ecting its 
importance in transforming primary care). 

The fi rst criterion excludes 2 studies of medical home 
interventions—the American Academy of Family Practice’s 
National Demonstration Project, which is often cited in the 
medical home literature, and the Illinois Medical Home 
Project—because rather than testing the effect of a medical 
home, they tested the effect of facilitation of a medical home 
(helping practices to become medical homes versus practices 
becoming medical homes on their own). 

Rating the Rigor of the Evaluations
We developed a systematic approach to assess the rigor of 

the evaluations conducted to generate evidence on PCMH 
effectiveness. We drew broadly from the US Preventive Ser-
vices Task Force review methods.28 We also drew specifi c oper-
ational criteria from the What Works Clearinghouse review of 
educational interventions (which also typically use clustered 
designs like the many practice-level interventions reviewed 
here)29 and from an evidence review of home-visiting pro-
grams for families with pregnant women and children.30 

Rather than give a global rating to each evaluation, 
we individually rated the internal validity of each analysis 
conducted as part of the evaluation as high, moderate, low, 
or excluded. We rated individual analyses because evalua-
tions often used different designs, samples, and methods (and 
sometimes different subgroups of patients) to analyze different 
outcomes over varying follow-up periods. We did not factor 
generalizability (or external validity) into the rating because 
most interventions included in this review targeted a specifi c 
subset of primary care patients, were implemented in unique 
settings, and either purposefully selected practices or relied 
on them to volunteer; therefore, fi ndings from nearly all in-
terventions have limited generalizability. We did, however, 
summarize the characteristics of patients and practice settings 
of rigorously evaluated interventions to alert decision makers 
to the possibility that fi ndings might differ in other contexts.

We rated each analysis using a sequence of criteria, start-
ing with the most general (evaluation design) and ending 
with the most specifi c (such as whether the analysis con-
trolled for outcome values before the start of the interven-
tion (at baseline). Analyses were rated as excluded when the 
evaluation design or methods were not described in suffi cient 
detail to enable assessment. Analyses were rated low if they 
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in too few practices (11 or fewer). A 2011 paper on power in 
PCMH evaluations estimates that, assuming a moderate amount 
of clustering, an intervention that is tested in 20 treatment 
(with 20 control) practices and targets all patients would need 
to reduce costs by a sizable 45% or more to have an 80% chance 
of detecting the effect.31 Even if costs were measured among the 

chronically ill, as was the case in many of these evaluations, the 
intervention might still need to reduce costs by 20% or more for 
the evaluation to have an 80% chance of detecting it. These 
are large effects for an intervention to achieve, and an evalua-
tion would need even larger sample sizes to detect smaller, more 
plausible effects.

� Table 1. Overview of the 12 Interventions Reviewed

Intervention Overview
Source(s) 

Cited

Aetna’s Embedded Case Managers Nurse case managers are assigned to work in primary care 
practices to help manage care for Medicare Advantage members 
and collaborate with the clinical team

32

Care Management Plus (CMP) Nurse care managers supported by specialized health IT tools within 
primary care clinics orchestrate care for chronically ill elderly patients

33

Community Care of North Carolina (CCNC) Community-based care management provided through networks 
of PCPs, a hospital, the Department of Social Services, and the 
health department. Case managers from a nonprofi t work with 
PCPs in the network to coordinate care and undertake population 
health management

34-38

Geisinger Health System (GHS) ProvenHealth 
Navigator

Geisinger Health Plan provided 1 nurse case manager for every 
900 Medicare Advantage patients in each primary care practice 
to identify high-risk patients, design patient-centered care plans, 
provide care coordination and care transition support, and monitor 
patients using patient-accessible EHRs

39-42

Geriatric Resources for Assessment and 
Care of Elders (GRACE)

An advanced practice nurse and social worker (GRACE support 
team) assess low-income seniors at home, and develop and 
implement a care plan with a geriatrics interdisciplinary team, in 
collaboration with the patient’s PCP

43-46

Group Health Cooperative Medical Home Group Health redesigned 1 pilot clinic to be a PCMH by changing 
staffi ng, scheduling, point of care, patient outreach, health IT, and 
management; reducing caseloads; increasing visit times; using 
team huddles; and implementing rapid process improvements

47-49

Guided Care Guided Care nurse joins a group of primary care providers, and 
provides assessments, care plans, monthly monitoring, and 
transitional care to highest risk Medicare patients 

50-56

Improving Mood-Promoting Access to 
Collaborative Treatment for Late-Life 
Depression (IMPACT)

Depression care for elderly depressed patients is integrated into 
primary care via a depression clinical specialist (a nurse or 
psychologist) who coordinates care between the PCP with 
consultation from a consulting PCP and psychiatrist

57-62

Merit Health System and Blue Cross 
Blue Shield (BCBS) of North Dakota 
Chronic Disease Management Pilot

BCBS embedded a chronic disease management nurse in the 
clinic for patients with diabetes. The nurse assesses patient 
knowledge of diabetes, sets goals for disease self-management, 
establishes the need for in-person or telephone follow-up, and 
refers to services

63, 21

Pediatric Alliance for Coordinated Care 
(PACC)

A pediatric nurse practitioner from each practice allocates 8 hours per 
week to coordinate the care of children with special healthcare needs 
and make expedited referrals to specialists and hospitals. A local par-
ent of a child with special healthcare needs consults to the practice

64, 65

Pennsylvania Chronic Care Initiative Integrates the chronic care model and the medical home model 
for patients with diabetes and pediatric patients with asthma and 
includes the following key components: patient-centered care, 
teaching self-management of chronic conditions, forming partner-
ships with community organizations, fi nancial incentives for provid-
ers, and making data-driven decisions 

66-69

Veterans Affairs Team-Managed Home-Based 
Primary Care (VA TM/HBPC)

Comprehensive and longitudinal primary care provided by an 
interdisciplinary team that includes a home-based primary care 
nurse in the homes of veterans with complex, chronic, terminal, 
and disabling diseases 

70,71

EHR indicates electronic health record; IT, information technology; PCMH, patient-centered medical home; PCP, primary care physician.
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We also viewed fi ndings as inconclusive when evaluations 
of practice-level interventions did not correctly account for 
clustering of patients within practices, leaving their tests of 
statistical signifi cance inaccurate and the signifi cance of re-
sults uncertain. While we used published estimates of cluster-
ing to adjust statistical signifi cance for cost and service use 
when possible, there was too little published information for 
us to make similar adjustments for other outcomes.

STATE OF THE EVIDENCE
Evaluations to Date Assessed PCMH Precursors 

Because the joint principles were released in 2007, and 
because it takes time to design, implement, and evaluate in-
terventions, most interventions currently cited in support of 
the PCMH contain some, but not all, aspects of the PCMH 
and are best viewed as precursors to the PCMH. Most inter-
ventions essentially tested the addition of a care manager op-
erating from within the primary care practice, rather than a 
fundamentally transformed practice (Table 1). While these 
early interventions included each of the 5 AHRQ PCMH 
components, they did so in a less integrated and comprehen-
sive manner than current demonstrations do. This fi nding 
serves as a reminder that the evidence that is commonly cited 
on the PCMH is actually on PCMH precursors, and should 
be interpreted in that context. Furthermore, these precursor 
interventions differed considerably from one another.

Several Evaluations Comprehensively Assessed 
the Triple Aim Outcomes

Even among these early evaluations, 5 of the 14 were able to 
examine each of the triple aim outcomes (cost, quality, and pa-
tient experience). Understandably, only 5 evaluations examined 

patient experience, likely refl ecting the high cost of collect-
ing survey data and the fact that these interventions predated 
the current interest in the PCMH, which emphasizes patient 
centeredness.  

Many Evaluations Did Not Use Rigorous Methods
Overall, 6 of the 14 evaluations received a high or moder-

ate rating for at least 1 outcome. Among the evaluations that 
examined a given outcome, typically only a subset used rigor-
ous methods (Table 2). The lack of an appropriate comparison 
group was the most common reason for a low rating (see eAp-
pendix A, available at www.ajmc.com). Appropriate compari-
son groups (such as those similar to the treatment group on 
baseline patient outcomes, as well as practice variables like the 
mix of patients, number of providers, and key infrastructure 
such as electronic health records) are important to establish 
what would have happened to the treatment group in the ab-
sence of the intervention, in other words, the counterfactual. 
An evaluation that compares patients in pioneering, high-per-
forming practices that chose to become medical homes with 
patients in practices that had average performance at baseline 
may artifi cially make the intervention look more effective 
than it truly is. Two evaluations were excluded from the syn-
thesis because they tested the intervention in a single practice; 
such a design represents an important opportunity to pilot a 
new intervention and break ground toward a larger evaluation, 
but cannot distinguish the effects of the intervention from the 
particular effects of the single treatment practice.

EVIDENCE ON PCMH EFFECTIVENESS
T he rigorous evidence on the effectiveness of PCMH precur-

sors contains some favorable effects on all triple aim outcomes, 
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� Table 2. Number of Studies That Assessed Each Triple Aim Outcome and Healthcare Professional Experience

Number of Studies That Assessed the Outcome

Outcome Using Any Method Using Rigorous Methods

Quality

  Processes of care 7 3

  Health outcomes 4 3

  Mortality 2 2
Cost and service use

  Costs (with or without the intervention) 11 4

  Hospital use 12 5

  Emergency department use 9 3
Experience of care

  Patient 5 3

  Caregiver 2 2
Healthcare professional experience 5 1
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a few unfavorable effects on costs, and many inconclusive re-
sults. (Table 3 presents the fi ndings; eAppendix B, available 
at www.ajmc.com, provides more detail). Below, we summarize 
the evidence on each outcome.

Improving the Quality of Care
Processes of Care. Of the 3 evaluations that provided rig-

orous evidence, only the evaluation of the Improving Mood-
Promoting Access to Collaborative Treatment for Late-Life 
Depression (IMPACT) intervention found favorable effects. 

Evaluations of Geriatric Resources for Assessment and Care of 
Elders (GRACE) and Care Management Plus (CMP) did not 
adjust statistical signifi cance for clustering, so their fi ndings 
are inconclusive.

Health Outcomes. Of the 3 evaluations that provided 
rigorous evidence on health outcomes, 2 found that the in-
terventions made some improvements. The evaluation of IM-
PACT reported the strongest evidence of such effects and the 
evaluation of GRACE found effects on some of the measures. 
The third evaluation, of Veterans Affairs Team-Managed 

� Table 3. Snapshot of Findings 

Inconclusive

Intervention

Statistically Signifi cant Not Statistically 
Signifi cant

Uncertain Statistical 
Signifi canceFavorable Unfavorable

Processes of care

  CMP  ✔  ✔

  GRACE ✔ ✔ 

  IMPACT  ✔ ✔ 
Health outcomes

  GRACE  ✔  ✔

  IMPACT  ✔  ✔

  VA TM/HBPC  ✔  ✔
Mortality

  CMP  ✔  ✔

  GRACE  ✔
Cost

  GRACE  ✔  ✔  ✔

  Guided Care  ✔

  IMPACT  ✔

  VA TM/HBPC  ✔
Hospital use

  CMP ✔ ✔ 

  GHS ProvenHealth Navigator  ✔

  GRACE  ✔  ✔

  Guided Care  ✔

  VA TM/HBPC  ✔  ✔
Emergency department use

  CMP  ✔ ✔ 

  GRACE  ✔  ✔

  Guided Care  ✔
Patient experience

  Guided Care  ✔  ✔

  IMPACT  ✔

  VA TM/HBPC  ✔  ✔
Caregiver experience

  Guided Care  ✔  ✔

  VA TM/HBPC  ✔  ✔
Healthcare professional experience

  Guided Care  ✔  ✔

CMP indicates Care Management Plus; GHS, Geisinger Health System; GRACE, Geriatric Resources for Assessment and Care of Elders; IMPACT, 
Improving Mood-Promoting Access to Collaborative Treatment for Late-Life Depression; VA TM/HBPC, Veterans Affairs Team-Managed Home-Based 
Primary Care.
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Home-Based Primary Care (VA TM/HBPC), is inconclusive 
because the results were not statistically signifi cant. 

Mortality. While mortality effects would not be expected 
in the general patient population over short follow-ups, they 
are theoretically possible in the high-risk patients served by 
most of these interventions. The results from the GRACE 
and CMP evaluations, which examined mortality among 
high-risk Medicare patients, were not statistically signifi cant 
and are therefore inconclusive.

Reducing the Costs of Care
Costs (Including the Intervention). The evaluation of 

GRACE was the only one of 4 rigorous evaluations that found 
any evidence of savings, and these were limited to the evalua-
tion’s high-risk subgroup of Medicare patients in the third (post-
intervention) year. The 23% savings were enough to offset cost 
increases for patients who were not high risk, leaving the in-
tervention cost neutral that year. However, GRACE increased 
costs (by 28% and 14%) for its full sample of patients during 
both years of the intervention. Similarly, VA TM/HBPC in-
creased costs by 12% during its 1-year operation. Evidence from 
the other 2 interventions, Guided Care and IMPACT, is incon-
clusive because results were not statistically signifi cant.

Hospital Use. One of the 5 rigorous evaluations on hospital 
use found that the intervention reduced the number of hospi-
talizations by 18% for all patients (GHS ProvenHealth Naviga-
tor, which served Medicare Advantage patients). In addition, 
GRACE and VA TM/HBPC had some favorable effects on 
the number of hospitalizations for high-risk subgroups of their 
enrollees; GRACE reduced hospitalizations by 40% and 44% 
in the second and third years, but results were not statistically 
signifi cant in the fi rst year. Similarly, VA TM/HBPC reduced re-
admissions by 22% in the fi rst 6 months, although the reduction 
was not sustained through the rest of the year as the results were 
no longer statistically signifi cant over 12 months. In contrast, 
the fi ndings on Guided Care and CMP are inconclusive. Guided 
Care did not have a statistically signifi cant effect on the num-
ber of hospitalizations over the fi rst 8 or 20 months. In the case 
of CMP, results among all patients and the subgroup without 
diabetes were not statistically signifi cant, and results among the 
subgroup with diabetes had uncertain statistical signifi cance due 
to lack of adjustment for clustering, rendering all these fi ndings 
inconclusive.

Emergency Department Use. The evaluation of GRACE 
is the only one of 3 rigorous evaluations to fi nd some favorable 
effects; the intervention reduced the number of emergency de-
partment visits by 24% among its target population of Medi-
care patients in the second year, driven by reductions of 35% 
among the high-risk Medicare patients. However, results for 
GRACE are inconclusive in the fi rst year because they were 

not statistically signifi cant. Similarly, evidence on Guided 
Care, where results were not statistically signifi cant, and CMP, 
where results were either not statistically signifi cant or had not 
been adjusted for clustering, is inconclusive.

Improving the Experience of Care
Patient and Caregiver Experience. Of the 3 evaluations 

that provided rigorous evidence on patient experience, 2 (VA 
TM/HBPC and IMPACT) found a preponderance of favorable 
effects. The third evaluation (Guided Care) did not adjust statis-
tical signifi cance for clustering, so its fi ndings are inconclusive. 

The evaluation of VA TM/HBPC found favorable effects 
on some measures of caregiver experience. However, results 
for other measures were inconclusive, as were results for Gui-
ded Care, because they were either not statistically signifi cant 
or had uncertain statistical signifi cance due to lack of adjust-
ment for clustering.

Healthcare Professional Experience. The lone evalua-
tion to provide rigorous evidence on professional experience 
(Guided Care) was inconclusive because results either were 
not statistically signifi cant or had uncertain statistical signifi -
cance due to lack of adjustment for clustering.

PLACING THE FINDINGS IN CONTEXT
Findings Are Less Favorable Than 
Most Prior Reviews

We found some promising results across all 3 triple aim 
outcomes; however, the majority of fi ndings were inconclu-
sive. The conclusions we draw are consistent with those of 
one review, which described the current evidence in favor 
of the medical home as “scant.”22 Our conclusions are more 
tentative than those of 3 others that claimed overwhelming 
evidence in support of the medical home.16,20,21 We conclude 
that more work, including additional well-designed, well-im-
plemented evaluations, is needed to guide decisions regarding 
this young and rapidly evolving model.

Initial Findings Refl ect Unique Contexts 
and Populations

All interventions were tested in practices that were part 
of larger delivery systems and targeted older and sicker-than-
average patients (Table 4). As a caveat, we expect it may be 
harder to generate effects of the same size on costs and service 
use among healthier patients, who do not use many services. 

Findings Suggest Older, Sicker Patients 
May Experience Greater Benefi ts

Of the 6 rigorous evaluations, 2 examined outcomes for dif-
ferent subgroups of patients among their target population of 
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older or sicker patients. (CMP did so too, but the results are in-
conclusive due to lack of adjustment for clustering.) The evalu-
ation of GRACE reported that even among its low-income, 
elderly patients, improvements were concentrated among the 
sickest patients. The evaluation of the VA TM/HBPC interven-
tion found favorable effects among severely disabled patients 
but not among other high-risk patients; it is unclear whether 
this latter fi nding refl ects lack of power to detect effects (due 
to small samples) or a true lack of effects. These results, while 
limited, raise the question of whether focusing on older, sicker 
patients could be a useful approach for future evaluations that 
want to quickly show results. Theoretically, the highest risk 
patients present more actionable opportunities to providers to 
reduce service use and costs in the relatively short follow-up 
periods observed, because a medical home intervention is likely 
to reduce hospitalizations more for patients who are frequently 
hospitalized. Future evaluations might want to include separate 
analyses of effects for sicker patients, in whom effects may be 
concentrated. This subgroup analysis will reduce the likelihood 
of missing important benefi cial effects that are harder to detect, 
due to lack of power, among all patients.31 At the same time, 
this does not imply that the PCMH should be targeted only to 
patients with complex medical needs. The PCMH is a whole-
practice intervention and is expected to improve care for all. It 
is critical not to confuse the goal and purpose of the interven-
tion with suggestions for refi ning evaluations. 

Decision Makers Should Consider Context 
When Interpreting Findings

The fi ndings on effectiveness will differ if the full medical 
home model is implemented, and is done so with different 
practices, markets, and patients. For example, implement-
ing the PCMH model in certain markets or delivery settings 
where there is overuse of care could produce results different 
from those in areas where there is underuse of care. Similarly, 
modifi cations of the interventions might alter outcomes. For 
example, it is possible that stronger fi nancial incentives to 
practices could improve outcomes. In addition, program de-
signers may be able to identify areas in which effi ciency can 
be increased to achieve cost neutrality or generate savings (eg, 
carefully reviewing which team members can provide which 
parts of the interventions and deploying them accordingly).

Guidance to Improve the Future Evidence Base
This review highlights opportunities to improve the evi-

dence base on the PCMH going forward. There is a large risk 
that research currently under way on PCMH interventions 
(not reviewed here) will fail to support decision makers’ needs 
for rigorous evidence. As we have noted, many early evalua-
tions of precursors to the PCMH did not provide rigorous evi-

dence. In addition, and perhaps more worrisome, a survey of 
26 medical home pilots under way in 18 states concluded that 
only 40% of these pilots had well-developed evaluation plans. 
Among those with plans, about 40% planned to use a com-
parison group design, with the remaining ones planning to 
use pre-post designs, which typically provide weak evidence.72

The challenges to conducting rigorous evaluations are not 
unique to the PCMH. In 2011, the Government Account-
ability Offi ce described evaluations of 127 diverse healthcare 
interventions as having weak evaluation designs, limited gen-
eralizability, and not reporting on the outcomes of interest (in 
their case, quality and cost).73 Below we describe a number of 
steps that can be taken to improve the evidence base.

Use of Stronger Evaluation Designs and Methods.
Evaluators of PCMH interventions have a huge opportunity 
to fi ll the current knowledge gap and contribute to the on-
going learning on PCMH effectiveness. The challenge is to 
make sure the practices and patients in the intervention and 
comparison groups are comparable at baseline to distinguish 
effects of the medical home model from preexisting differenc-
es between the intervention and comparison groups. Evalu-
ations should also use rigorous analytical methods, including 
adjusting analyses for clustering of patients within practices.31

Conduct Comprehensive Implementation Analyses.We 
found that most evaluations did not report how the interven-
tion was implemented. While undertaking an implementa-
tion study requires additional expertise and resources, it adds 
tremendous value in identifying barriers and facilitators to 
improving outcomes, how fi ndings might generalize to other 
contexts, and ways to refi ne the model. Implementation eval-
uations can provide powerful insights on their own, as well as 
when combined with quantitative outcome studies (that is, 
a mixed-methods approach).74 A mixed-methods approach is 
particularly informative when evaluating the PCMH model.75

Test the Model in an Adequate Number of Practices 
and Measure Different Outcomes for Different Subgroups 
of Patients. Because the PCMH is a practice-level interven-
tion, it needs to be tested in a large number of practices or 
else the evaluation might lack the statistical power to identify 
effects even when they might exist. As discussed above, mea-
suring costs and service use among sicker patients provides 
the ability to detect smaller effects than among all patients. In 
contrast, measures for quality of care and patient experience 
typically take on a small number of values, resulting in less 
variation, and effects on these outcomes can more easily be 
detected among all patients.

Follow Outcomes for Longer Periods of Time. Evalua-
tions examined outcomes for 1 to 3 years, with most follow-
ing patients for 2 years. While most decision makers are eager 
to obtain results, given the dramatic changes many practices 
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� Table 4. Overview of the Target Populations and Practice Settings, Among Interventions With Rigorous Evidence

Target Population Practice Setting

Intervention
Target 

Population

Included 
All 

Patients

 

Limited
 to 

Medicare 
Patients 

 Limited
 to 

Patients 
With 

Chronic 
Physical 

or Mental 
Illness

Included 
Patients 

With Both 
Fee-for-

Service and 
Managed 
Insurance  
Coverage

Practice 
Setting

 Limited
 to 

Larger 
Delivery 
Systems

Number
 of 

Practices

Used 
Electronic 

Health 
Records

Care 
Management 
Plus

Medicare fee-
for-service 
patients 65 
years or older 
with complex 
chronic care 
needs identi-
fi ed by the 
primary care 
physician

✔ ✔ Moderate-sized 
primary care 
practices (4 family 
medicine and 3 
internal medicine 
practices) in a 
large IDS in Utah

✔ 7 ✔

Geisinger 
Health System
ProvenHealth 
Navigator

MA enrollees 
in Geisinger 
Health Plan’s 
MA plan

✔ GHS practices 
in rural central 
Pennsylvania in 
a large IDS 

✔ 11 ✔

Geriatric 
Resources for 
Assessment 
and Care of 
Elders

Medicare pa-
tients with in-
come <200% 
of the federal 
poverty level; 
43% consent 
rate

✔ ✔ 78 primary care 
physicians in  
community-based 
health centers 
in urban area of 
Indiana in an IDS

✔ 6 ✔

Guided Care Roughly 25% 
of a practice’s 
sickest aged 
Medicare 
patients; 38% 
consent rate

✔ ✔ ✔ 7 primary care 
teams (“pods” of 
2-5 physicians), 
including 18 
physicians from 
practices in 3 large
delivery systems 
in Baltimore/
Washington, DC, 
metropolitan areas

✔ 8 ✔

Improving 
Mood-Promoting
Access to 
Collaborative 
Treatment 
for Late-Life 
Depression

Socioeconom-
ically diverse 
sample of 
elderly (>60 
years) patients 
with major 
depression 
and/or 
dysthymia

✔ ✔ 450 primary care 
providers in pri-
mary care clinics 
operating in IDSs 
(mostly academic 
medical centers) 
within 8 healthcare 
organizations in 
5 states

✔ 18

Veterans Affairs 
Team-Managed 
Home-Based 
Primary Care

Veterans 
with limita-
tions in 2 or 
more ADLs 
or a prognosis 
of terminal 
illness or 
homebound 
with CHF or 
COPD; 89% 
consent rate

✔ ✔ VA medical 
centers with 
HBPC programs

✔ 16

ADLs indicates activities of daily living; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; IDS, integrated delivery system; MA, Medi-
care Advantage.
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need to undergo to become medical homes, short-term re-
sults may be misleading. Consistent with this possibility, the 
GRACE evaluation substantially increased costs by 28% early 
in the evaluation, but became cost neutral in the third year. 
However, the VA TM/HBPC evaluation found that short-
term favorable effects on readmissions dissipated over time.

Improve Reporting and Documentation. Many evalua-
tions were not documented well enough to assess the strength 
of their methods. To allow objective assessment of the evi-
dence, evaluation results—even preliminary results or results 
from pilot studies—should be accompanied by a detailed de-
scription of the methods used.

Independently Evaluate the Models to Ensure Objectiv-
ity. Many evaluations were conducted by intervention develop-
ers. While this may be convenient, independent evaluations, or, 
as a next best alternative, peer review of evaluations conducted 
by intervention developers, would build a better evidence base. 

Test the Model in Typical Practices and Among Typi-
cal Patients. All 6 interventions with rigorous evidence were 
tested in practices in larger delivery systems and on patients 
who were older or sicker than the average patient. Ideally, 
future research would test the model with a diverse set of 
practices, including independent practices that represent the 
primary care landscape in this country. Also, while testing ef-
fects for specifi c patients is appropriate for evaluating specifi c 
research questions, decision makers still require evidence of 
effectiveness for the general patient population.31

Examine a Core Set of Outcome Measures and Develop 
Standardized Measures of PCMH Components. Estimating 
effects on a standard list of outcome measures would enable a 
meta-analysis of fi ndings across different interventions. Such 
an analysis can dramatically improve the power to detect ef-
fects compared with individual evaluations, which are often 
underpowered. The body of evidence would also be improved 
if researchers used detailed, standardized measures of PCMH 
components and processes. Such measures would enable me-
ta-analyses to discern which interventions are most effective 
in which settings and why. The Commonwealth Fund is con-
vening a collaborative for medical home evaluators to support 
this type of uniform research infrastructure.76

Measure Effects on All Triple Aim Outcomes and 
Healthcare Professional Experience. Improving one type of 
outcome may not warrant model adoption if it comes at the 
cost of deterioration in other outcomes. To examine the full 
range of outcomes, a number of barriers may need to be ad-
dressed, including payer concerns about confi dentiality of cost 
data, limited resources to collect and analyze multiple data 
sources, and lack of tools to measure certain outcomes. The re-
cent release from AHRQ of the PCMH-Consumer Assessment 
of Healthcare Providers and Systems (PCMH-CAHPS) may 

address one such barrier and enable evaluators to more easily 
measure patient experience.

Explore Other Approaches to Conceptualize and Evalu-
ate PCMH Interventions. A growing number of studies in the 
past decade have shown that healthcare interventions can be 
viewed as complex interventions within a complex adaptive 
system, similar to processes in ecology, computer science, and 
organizational science. The complex adaptive system frame-
work can be used to design implementation studies of medical 
home interventions.77-79 For example, quality of care delivered 
by a practice can be conceptualized as a system-level property 
that arises in part from the interactions among the members 
of the practice.80 Therefore, relationships among practice team 
members become key levers for performance improvement and 
may help explain why an intervention did or did not work. The 
framework also emphasizes the importance of the external envi-
ronment, such as the functioning of the medical neighborhood. 
For example, a recent paper’s modeling of healthcare delivery 
across a network of providers could be used to develop measures 
of the environment within which a PCMH operates.81

Insights from complexity science could also be used to im-
prove the design of quantitative evaluations of the PCMH. For 
example, quantitative measures of the internal and external 
environment might be useful to select comparison practices 
that closely resemble the treatment practices. More generally, 
from a complexity framework, attempts to isolate the relative 
contributions of individual components of the medical home 
are ill advised and are likely to result in misleading fi ndings 
because these components are dependent on one another to 
achieve the desired outcomes of the medical home model. By 
moving away from a mechanistic and reductionist perspec-
tive, complexity frameworks and other new approaches may 
help us conduct better evaluations of the PCMH.

LOOKING FORWARD
The medical home model is a promising approach to rein-

vigorate primary care. To ensure that the substantial costs for 
practices and payers of implementing the model are worth-
while, many decision makers need rigorous assessments of the 
model’s likely benefi ts, as well as guidance on how to opera-
tionalize and refi ne the model. Such evidence can guide the 
way primary care is transformed.
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