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ABSTRACT
The US healthcare system is plagued by unsustainable costs and yields suboptimal outcomes, indicating
that new models of healthcare delivery are needed.
The patient-centered medical home is one model
that is increasingly regarded as a promising strategy
for improving healthcare quality, decreasing cost,
and enhancing the experience of both patients and
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providers. Conceptually, the patient-centered medical home may be described as combination of the
core attributes of primary care–access, continuity,
comprehensiveness, and coordination of care–with
new approaches to healthcare delivery, including office practice innovations and reimbursement
reform. Implementation efforts are gaining momentum across the country, fueled by both privatepayer initiatives as well as supportive public policy.
High-quality evidence on the effectiveness of the
patient-centered medical home is limited, but the
data suggest that, under some circumstances, patientcentered medical home interventions may lead to
improved outcomes and generate moderate cost savings. Although the patient-centered medical home
enjoys broad support by multiple stakeholders, significant challenges to widespread adoption of the model
remain. Mt Sinai J Med 79:433–450, 2012. © 2012
Mount Sinai School of Medicine
Key Words: care coordination, care management,
chronic care model, health information technology,
patient-centered medical home, population management, quality improvement, team-based care.
For nearly 2 decades, the US healthcare system
has consistently fallen short in its efforts to provide high-value health services to its consumers.1
Relative to other industrialized countries, the United
States spends far more on healthcare yet lags behind
on several key indicators of health. In 2009, the
United States spent 17.4% of its gross domestic
product on healthcare, almost 8 percentage points
more than the average for the 34 countries in the
Organization for Economic Cooperation and Development; and per-capita healthcare spending was
$7960, 2.5× more than the average.1 At the current
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rate, total health expenditures in the United States
are projected to increase from $2.6 trillion in 2010 to
$4.6 trillion in 2020.2 Despite such spending, quality
of care and health outcomes are suboptimal. A 2010
Commonwealth Fund report found that, compared
with 6 other Western countries, the United States
ranked at or near the bottom on measures of patient
safety, care coordination, access, efficiency, overall
quality, and healthy life expectancy.3 One reason for
this gap is that our healthcare-delivery system has
failed to adapt to the changing needs of the population. Despite a rapidly aging patient base and an
increasing prevalence of chronic disease, medicine
continues to be practiced according to a model best
suited for episodic care and acute illness. Furthermore, the current primary care workforce may lack
the capacity to meet the rising demand, particularly
in low-income communities.4 According to the latest
Council on Graduate Medical Education report, only
17% of medical school graduates chose primary care
specialties as their first choice,5 and, in a 2007 survey of fourth-year medical students, only 2% were
planning careers in general internal medicine.6 High
workload and low reimbursement are among the
most commonly cited reasons for decreased interest
in the primary care fields.5
Overcoming these hurdles will require a
fundamental transformation in how care is delivered.
How best to accomplish this has been the subject
of intense research and discussion in recent years.
The patient-centered medical home (PCMH) is one
model that is increasingly regarded as a promising
strategy for improving healthcare quality, decreasing
cost, and enhancing the experience of both patients
and providers. By combining traditional strengths
of primary care with newer practice innovations, the
PCMH reorganizes systems of care to better align care
processes with patient needs. The PCMH is defined

By combining traditional
strengths of primary care with
newer practice innovations, the
patient-centered medical home
reorganizes systems of care to
better align care processes with
patient needs.
by 7 core principles: (1) enhanced access, (2) continuity, (3) comprehensiveness, (4) team-based care,
(5) care coordination and management, (6) a
systems-based approach to quality and safety, and
(7) reimbursement structures that reflect the added
value of PCMH functions. At its essence, the PCMH
DOI:10.1002/MSJ

seeks to foster robust, ongoing partnerships between
patients and their healthcare team. In doing so, it
capitalizes on new staffing models and technologies
to facilitate proactive interactions with patients that
optimize preventive and chronic illness care. This
article will provide an overview of the PCMH concept, including its history, the key elements, and an
update on the evidence for its effectiveness. Although
a substantial amount of work on the PCMH has been
reported in the pediatric literature, this review will
focus on the PCMH model as it applies to adult
medicine.

HISTORY OF PATIENT-CENTERED
MEDICAL HOME
The concept of the PCMH has roots as early as 1967,
when the American Academy of Pediatrics (AAP)
introduced the term ‘‘medical home’’ to describe
the role of the primary care pediatric practice as
the repository of medical records for chronically ill
children.7 – 9 The AAP later expanded the definition
to include primary care that is accessible, continuous,
comprehensive, coordinated, family-centered, and
culturally effective.10
The World Health Organization’s International
Conference on Primary Health Care at Alma-Ata in
1978, which outlined the scope of primary care
as a practice domain, incorporated a number of
concepts now described as part of the PCMH.
These include access to care, continuity of care,
comprehensiveness and integration of care, patient
education and participation, team-based care, and
public policy that supports primary care.11 These
precepts were embraced by the Institute of Medicine
(IOM) in the 1990s in a series of reports on primary
care that made specific reference to the term ‘‘medical
home.’’12 In 1996, Dr Ed Wagner, director of the
McColl Institute for Healthcare Innovation at Group
Health Cooperative of Puget Sound, introduced the
chronic care model, which has also made important
contributions to the development of the PCMH. The
chronic care model offered a set of new approaches
to chronic disease care, with an emphasis on teambased care, patient self-management support, and the
use of information technology to support evidencebased care processes.13 Building on both the chronic
care model and the medical home concept promoted
by the IOM, the American Academy of Family
Practice (AAFP) called for ‘‘a personal medical home
for each patient’’ as part of its Future of Family
Medicine project in 2004. The AAFP report described
how elements of the chronic care model could be
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Table 1. Joint Principles of the Patient-Centered Medical Home.
Personal physician
Physician-directed medical practice
Whole-person orientation
Care is coordinated and/or integrated

Quality and safety

Enhanced access
Payment

Each patient has an ongoing relationship with a personal physician trained
to provide first-contact, continuous, and comprehensive care.
The personal physician leads a team of individuals at the practice level
who collectively take responsibility for the ongoing care of patients.
The personal physician is responsible for providing for all the patient’s
healthcare needs or taking responsibility for appropriately arranging care
with other qualified professionals.
Across all elements of the complex healthcare system (eg, subspecialty
care, hospitals, home health agencies, nursing homes) and the patient’s
community (eg, family, public and private community-based services).
Care is facilitated by registries, information technology, health
information exchange and other means.
Are hallmarks of the medical home and are achieved by incorporating a
care-planning process, evidence-based medicine, continuous quality
improvement and performance measurement, information technology,
patient-centered care, collection of patient feedback, patient participation
in quality improvement activities, and a voluntary medical home
recognition process.
Care is available through systems such as open scheduling, expanded
hours, and new options for communication between patients, their
personal physician, and practice staff.
Appropriately recognizes the added value provided to patients who have a
patient-centered medical home beyond the traditional face-to-face visit.

Abbreviations: PCMH, patient-centered medical home. Summarized from American Academy of Family Physicians et al.,
Joint Principles of the Patient-Centered Medical Home.16

applied more broadly in the primary care setting.14
In 2006, the American College of Physicians (ACP)
published a description of the ‘‘advanced medical
home,’’ which affirmed the AAFP position and
emphasized the need for a reformed reimbursement
structure to support medical home functions.15
The next year, the AAP, AAFP, ACP, and the
American Osteopathic Association further refined the
medical home concept, highlighting the importance
of patient-centeredness, in their Joint Principles of
the Patient-Centered Medical Home (Table 1).16 The
PCMH was soon endorsed by dozens of other medical
trade groups, including several subspecialty societies
and the American Medical Association.
Healthcare professionals were not alone in
their pursuit of delivery system reform. Frustrated
with the inefficiencies of the healthcare system,
several major national employers reached out to
physician groups in 2006 to form the Patient-Centered
Primary Care Collaborative (PCPCC). Joined also by
national health plans, consumer groups, labor unions,
healthcare quality improvement organizations, and
others, the PCPCC served as a major catalyst
for the development of the Joint Principles and
became a key advocate for the PCMH. In order
to create industry standards and ultimately facilitate
provider reimbursement for PCMH functions, the
PCPCC drafted eligibility criteria for recognition as
a PCMH, which were adopted by the National
Committee for Quality Assurance (NCQA) in 2008
and updated in 2011 (Table 2).17 Although the NCQA

has been an early leader in PCMH recognition,
other accrediting bodies have since offered PCMHrecognition programs, including the Accreditation
Association for Ambulatory Health Care,18 URAC
(formerly the Utilization Review Accreditation
Commission),19 and the Joint Commission.20

COMPONENTS OF
PATIENT-CENTERED MEDICAL HOME
Although a number of different definitions of the
PCMH now exist,16 – 22 most are consistent with the
framework laid out in the Joint Principles. Conceptually, the model may be described as combination of the core attributes of primary care–access,
continuity, comprehensiveness, and coordination of
care–with new approaches to healthcare delivery,
including office practice innovations and reimbursement reform. The practice innovations that characterize the PCMH serve as tools to actualize the core
primary care attributes and other desired outcomes of
the PCMH. Such innovations include new options for
access and patient-provider communication; teambased care; systems of care coordination, population
management, and care management; new tools for
quality improvement and patient safety; and effective
use of health information technology (HIT). Many
of these practices emerged as a result of learning
collaboratives sponsored by the Institute for Healthcare Improvement,23 – 25 experience from the AAFP
DOI:10.1002/MSJ
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Table 2. NCQA PCMH 2011 Standards
Standard
Enhanced access/continuity
Identify/manage patient populations
Plan/manage care

Provide self-care support/community
resources
Track/coordinate care
Measure/improve performance

Content Summary
Access to culturally and linguistically appropriate routine/urgent care and
clinical advice during and after office hours; electronic access;
continuity and team-based care.
Collection of demographic and clinical data for population management;
assessment and documentation of patient risk factors; identification of
patients for proactive and point-of-care reminders.
Implementation of evidence-based guidelines; identification of patients
with specific conditions, including high-risk or complex care needs;
previsit planning; care management; medication reconciliation at visits
and posthospitalization; e-prescribing.
Assessment of patient/family self-management abilities; referral to
community resources for self-management support; collaborative
self-care planning; counseling patients on healthy behaviors;
assessment and treatment or referral for mental health/substance abuse.
Coordination and tracking of tests and referrals; postdischarge follow-up.
Performance measurement and reporting, including externally; use of
performance data for continuous quality improvement; demonstration
of improved performance; use of certified EHR technology.

Abbreviations: EHR, electronic health record; NCQA, National Committee for Quality Assurance; PCMH, patient-centered
medical home. Summarized from the NCQA PCMH 2011 standards.17

National Demonstration Project,22 and recommendations from the IOM.26,27

Core Attributes of Primary Care
The core attributes of primary care, so named because
their synergy appears to underlie the value of primary care,28 – 31 have been integral to the medical
home concept from early on. Access refers to ready
access to first-contact care with the health system. At
a minimum, access requires the elimination of financial barriers to care. Ideally, ready access is provided
not solely to a particular facility, but to one’s individual primary care provider (PCP) or other members
of the healthcare team with whom the patient has a
personal relationship. Continuity has been described
as patient-centered relationships that are developed
in the context of family and community and are sustained over time.29 Comprehensiveness refers to the
provision of the full spectrum of the patient’s physical
and mental healthcare needs or taking responsibility
for arranging referral when appropriate. Coordination of care involves guiding access to services
and communicating with other healthcare providers,
community-based services, and family.

delivery. Enhanced access refers to the use of open
scheduling (also known as open-access scheduling
or advanced-access scheduling), expanded hours
of operation, and new options for communication
between the patient and his or her care team. Open
scheduling involves a reengineering of the scheduling
grid to allow patients to access their own PCP on
short notice. In pure open-scheduling systems, distant
appointments are left unscheduled, and patients
return for visits when it is most convenient for them.
Partial open access maintains routine scheduling
practices for most visits while reserving a limited
number of appointments in a given PCP’s schedule
for urgent visits with his or her own patients.
Expanded office hours include evening and weekend
hours as well as 24-hour phone access to an on-call
provider able to retrieve patients’ electronic health
records (EHRs). New options for communication
between the patient and his or her care team include
phone consultations and various forms of electronic
communication, ranging from secure messaging to
Web-based patient portals. Web portals may enable
patients to view and manipulate the content of their
EHRs, request or directly schedule appointments,
request medication renewals, access health education
and disease self-management tools, or navigate to
relevant community-based resources.

Practice Innovations
Enhanced Access

Team-Based Care

The practice innovations incorporated into the PCMH
support these core attributes as well as introduce new
dimensions to the mechanism of primary healthcare

Another practice-level innovation essential to the
PCMH is the use of multidisciplinary teams to deliver
care and execute quality-improvement initiatives.

DOI:10.1002/MSJ
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Effective utilization of team-based care capitalizes
on the strength of each team member’s skill set
while enabling cross-training of staff to improve the
care team’s capacity. Moving beyond the traditional

Effective utilization of team-based
care capitalizes on the strength of
each team member’s skill set while
enabling cross-training of staff to
improve the care team’s capacity.
physician-centered care model poses significant
financial, professional, and cultural challenges; however, given the current primary care physician workforce uncertainties and the number of new processes
required to sustain a PCMH, asking members of the
care team to work at the top of their license and/or
skill level is essential.
In the PCMH, nonphysician staff members
assume prominent roles in both direct patient care
and care-coordination activities. For example, at
some centers, medical assistants are responsible for
previsit planning and leading ‘‘huddles’’ to anticipate
care needs prior to patients’ visits, as well as conducting postvisit follow-up on issues such as medication
tolerance and adherence.32 – 34 Medical assistants have
also been trained to conduct certain routine physicalexamination components, such as the monofilament
foot examination to screen patients with diabetes
for peripheral neuropathy.32,33 Furthermore, medical
assistants and others of similar training levels may be
used to conduct population-management activities
for average- or moderate-risk patients, as described
below.34 According to most models of team-based
care, registered nurses assume care management
roles for higher-risk patients with chronic disease.
Other staff members, such as social workers, nutritionists, referral coordinators, and registrars, may also
assume enhanced roles. With adequate support for
administrative tasks and routine clinical care, physician effort is freed up to focus on complex medical
management.
Critical to the success of team-based care is
optimal communication among team members. Daily
or twice-daily huddles serve as a reliable opportunity for staff communication, providing a forum
to troubleshoot both patient and team issues. In
many practices, communication is further facilitated
by consistent PCP–medical assistant pairing. In addition, regular team meetings are necessary to nurture
relationships among team members and address
operations issues as they arise.
Team meetings may also provide a setting for
rapid-cycle quality improvement, another important
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component of team-based care. Team members learn
to work in a collaborative, nonhierarchical manner
to identify areas for improvement, carry out tests
of change, and measure progress. In the PCMH,
continuous quality improvement is a core team function, serving not only to drive practice improvement
but also to help maintain the integrity of the teams
themselves.

In the patient-centered medical
home, continuous quality
improvement is a core team
function, serving not only to drive
practice improvement but also to
help maintain the integrity of the
teams themselves.
Population Management
The team structure lends itself well to practices of
proactive patient care, including population management, care coordination, and care management.
Population management involves the use of electronic patient registries to identify patients due for
routine health maintenance interventions or patients
with chronic conditions who have gaps in their
care. Outreach is then performed in order to link
patients to needed services. Registry data are also
used for population profiling, in which patients
are risk-stratified and selectively targeted for various condition-specific interventions. In order to
preserve continuity and enhance coordination, population management is often conducted at the level of
individual patient panels. For example, in practices
that utilize PCP–medical assistant pairs, or ‘‘teamlets,’’
the medical assistant may serve as ‘‘panel manager’’
for that teamlet’s panel of patients.34

Care Coordination
Certain approaches to care coordination also represent relatively recent developments in practice
organization. In particular, team-based care and
advances in HIT have led to more reliable systems
of referral and transition care management. Referral management includes referral coordination and
referral tracking; it is typically performed by administrative staff but may be performed by nurse care
managers in medically complex patients. Transition
care refers primarily to postdischarge follow-up and
most often involves outreach by nursing staff. Care
coordination also entails the maintenance of collaborative relationships among members of the ‘‘medical
DOI:10.1002/MSJ
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neighborhood’’ within which the PCMH is situated.35
For example, the use of formal care coordination
agreements between PCPs and subspecialist physicians has been promoted by the ACP as a means
to improve the quality and efficiency of care for
shared patient populations.36 At some institutions,
salaried physicians are provided with dedicated time
for care coordination, including real-time electronic
consultation with specialists.34

Care Management
Patients who are identified as high risk for diseaserelated complications or recurrent resource utilization through population profiling or other referral
mechanisms may be enrolled in care management
programs. In the context of the PCMH, care management is usually led by nursing staff but requires
frequent communication with the PCP and ongoing coordination with all members of the care team.
Elements of care management include assessment,
collaborative care planning, patient self-management
support, ongoing monitoring using evidence-based
practice protocols, and medication management.
Population management and care coordination for
high-risk patients is also performed by care managers. Patient-centered interactions inform all aspects
of care management. For example, collaborative care
planning explicitly incorporates the expressed needs
and values of the patient, and often the family, in
the care-planning process; and techniques of selfmanagement support, such as assessment of readiness to change, motivational interviewing, and goalsetting, encourage patient-driven behavior change.

Systems-Based Approach to Quality and
Safety
Patient-centered medical home performance is
optimized by a systems-based approach to quality
and safety. Mechanisms to monitor and improve
quality and safety are prioritized at the highest levels
of practice leadership and constitute some portion
of the routine activities of every member of the care
team. Continuous quality improvement is guided by

Mechanisms to monitor and
improve quality and safety are
prioritized at the highest levels of
practice leadership and constitute
some portion of the routine
activities of every member of the
care team.
DOI:10.1002/MSJ

a leadership team or teams and is largely carried out
through rapid-cycle change processes at the level of
the patient care teams. Clinical information systems
are leveraged for performance measurement at the
provider, team, and institutional level; and internally
and publicly reported outcomes are used to spur
practice improvement. In addition, patient feedback
is systematically collected and patients are recruited
to participate in quality-improvement initiatives–an
exercise that has been shown to enhance patientstaff interactions and increase patients’ participation
in their own care.37
Finally, practices seeking PCMH status are
expected to demonstrate accountability by participating in a voluntary recognition process, such as
that administered by the NCQA.
One quality indicator that the PCMH draws
specific attention to, as its name implies, is patientcenteredness. Definitions of patient-centeredness
have evolved over the years, from descriptions of
interactions within the patient-physician interview to
broader considerations of how health services are
administered. In its pivotal 2001 report Crossing the
Quality Chasm, the IOM defined patient-centered
care as ‘‘healthcare that establishes a partnership
among practitioners, patients, and their families
(when appropriate) to ensure that decisions respect
patients’ wants, needs, and preferences and that
patients have the education and support they need to
make decisions and participate in their own care.’’26
Others have described patient-centered interactions
in terms of multiple modes of communication, including communication with office staff, written materials, phone calls, and electronic correspondence.38
The term has also been used to describe healthsystem designs in which resources and services are
organized around patients rather than around service providers.38 Examples include enhanced access,
streamlined office flow, and colocation of services.
Whether at the provider, staff, or systems level, the
notion of patient-centeredness simply implies viewing the world from the perspective of the patient.
Patient-centeredness is infused throughout nearly
all aspects of the PCMH, from office operations to
clinical processes of care to measurement of ‘‘patientcentered outcomes,’’ such as patient satisfaction.39

Health Information Technology
Health information technology supports a wide array
of PCMH functions and includes EHRs, computerized provider order entry, clinical decision support
systems, population-management applications, and
quality measurement and reporting tools. In addition
to providing a reliable, portable clinical database,
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EHRs can serve as a powerful vehicle for promoting
patient self-efficacy, through such measures as a written care plan and after-visit summary. As previously
mentioned, patient portals also offer opportunities
for self-management support as well as creating new
options for access and communication. Interoperable
EHRs facilitate coordination among care providers,
and referral-tracking capabilities ensure appropriate
follow-up of external specialty services. Test tracking, medication alerts, and electronic prescribing are
intended to provide important patient safety functions. Health maintenance care prompts and embedded clinical prediction rules allow systematic application of evidence-based medicine, and patient registries facilitate population- and disease-management
activities. Advanced health information systems offer
performance measurement functions that are readily
manipulated without technical support.

Reimbursement Reform
One of the major challenges of transforming a
practice into a PCMH is that many of the essential
functions of the PCMH are not supported by
traditional fee structures. In order for activities such as
population management, care coordination, and care
management to be sustainable, payment schemes
that either directly reimburse for these functions
or incentivize their intended outcomes are needed.

In order for activities such as
population management, care
coordination, and care
management to be sustainable,
payment schemes that either
directly reimburse for these
functions or incentivize their
intended outcomes are needed.
Support for HIT infrastructure and other capital
improvements is also frequently required. Many
payment models have emerged, and a number have
recently become available on a large scale. These
models fall into 5 broad categories: (1) modified
fee-for-service (FFS) systems, (2) blended payments,
(3) shared savings, (4) comprehensive payments, and
(5) grant-based payments.
Fee-for-service reimbursement structures can be
modified to support PCMH activities by either offering
payment for traditionally nonbillable codes or by
offering enhanced rates for qualifying practices. The
Texas Medicaid program, for example, reimburses for
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care management services provided to children as
part of its Health Steps Early and Periodic Screening,
Diagnosis, and Treatment program.40 Horizon Blue
Cross Blue Shield of New Jersey offers similar
reimbursements.41 Blue Cross Blue Shield of Vermont
and Blue Cross Blue Shield of Michigan pay enhanced
rates to qualifying practices for a variety of codes.41
Blended payment models include FFS plus
lump sum payments, FFS plus a per-member-permonth (PMPM) care coordination fee to cover non–
visit-based care, and FFS with both a PMPM fee and a
pay-for-performance (P4P) component. Insurers participating in the Pennsylvania Chronic Care Initiative
provide periodic lump sum payments to practices
based on the level of NCQA PCMH achievement.42
The North Carolina, Rhode Island, and New York
Medicaid programs offer additional PMPM payments
for practices attaining NCQA PCMH recognition,41 – 43
and Medicare now features a PMPM care coordination reimbursement for qualifying practices.44
EmblemHealth in New York and Colorado’s MultiPayer Initiative provide FFS payments with both
PMPM and P4P features.45,46
Shared savings models allow practices or networks of providers to share in any cost savings
that result from decreased health service utilization
among patients under their care. Shared savings programs usually occur as part of a blended payment
model, whereby provider entities that meet certain
quality targets qualify for 50/50 shared savings using
a formula that compares total practice costs with
expected expenditures. The Pennsylvania Chronic
Care Initiative42 and the Geisinger Health Plan47
utilize blended payments with shared savings components, and the Medicare Shared Savings Program is
currently accepting applications from entities seeking
to benefit from this model by becoming accountable care organizations (ACOs).48 Accountable care
organizations spread accountability beyond individual practices by reimbursing networks of physicians, hospitals, and other providers for collectively
improving quality and reducing costs for a defined
population of patients. Although past experience is
limited, Medicare ACOs are considered a potentially
important vehicle for large-scale cost management in
healthcare. By relying on physician leadership and
incorporating quality metrics, ACOs are thought to
avoid some of the pitfalls of the failed managed care
schemes of the 1980s and 1990s. Eventually, multipayer ACOs may emerge as strategy to broaden the
model to even larger patient populations.
The comprehensive payment model is similar
to a capitation model but moves beyond simple
capitation by including enhanced payments to
support PCMH functions. It includes a risk-adjusted
DOI:10.1002/MSJ
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PMPM payment for all primary-care services, with
a P4P bonus. The Capital District Physician Health
Plan of New York is one payer that is piloting this
approach.49
Grant-based payments remain a common form
of reimbursement for PCMH efforts. Federal programs are among the most notable recent examples.
Financial support for the adoption of HIT has been
made available through the Health Information Technology for Economic and Clinical Health (HITECH)
Act, enacted as part of the American Recovery and
Reinvestment Act of 2009 to promote the ‘‘meaningful use’’ of HIT.50 The Medicare Medical Home
Demonstration, which started in 2007 and provided a
care management fee to qualifying practices, was
replaced in 2011 with the Multi-payer Advanced
Primary Care Practice Demonstration and the Federally Qualified Health Centers Advanced Primary Care
Practice Demonstration.51,52 The Affordable Care Act
includes 2 major demonstration programs that support PCMH systems: the Medicaid Health Homes
Initiative53 and the Center for Medicare and Medicaid
Innovation Health Care Innovation Challenge,54 both
of which are in the process of being rolled out.

EVIDENCE FOR EFFECTIVENESS OF
PATIENT-CENTERED MEDICAL HOME
Fueled in part by new reimbursement opportunities,
the PCMH movement has gained significant momentum all across the country. Health maintenance
organizations, networks of Medicaid providers, community health centers, private integrated delivery
systems, and the Veterans Health Administration
have all demonstrated leadership in implementing PCMH interventions. In 2008, when the NCQA
introduced its standards for PCMH recognition, 28
practices achieved NCQA PCMH recognition. Today,
more than 1500 sites across the country are NCQArecognized PCMHs, the greatest number being found
in New York State.17
As investment in the PCMH deepens, rigorous
assessment of the model’s ability to improve quality,
enhance patient experience, and reduce healthcare
costs is increasingly important. The evidence for
effectiveness of the PCMH is largely indirect and
of mixed quality but overall points in a positive
direction. Much of the data cited in support of the
PCMH come from studies of individual components
of the PCMH, including enhanced access, continuity, patient-centeredness, patient self-management
support, and use of HIT. Some of the highest-quality
DOI:10.1002/MSJ

The evidence for effectiveness of
the patient-centered medical home
is largely indirect and of mixed
quality but overall points in a
positive direction.
studies of PCMH components include randomized
controlled trials (RCTs) of interventions based on
the chronic care model or related models of
chronic disease care. Evaluations of interventions that
incorporate most or all elements of the PCMH are
only recently beginning to emerge.

Patient-Centered Medical Home
Components
Enhanced access, which includes open-access
scheduling, expanded office hours, and new options
for communication between patients and members
of their care team, may have positive effects on a
number of measures. In a recent systematic review
of open-access scheduling interventions, open-access
scheduling was reported to improve timeliness of
care, increase continuity, and reduce no-show rates.
However, effects on patient satisfaction and utilization were mixed, and data on clinical outcomes
and loss to follow-up were sparse. Furthermore, the
potential for bias in the studies was high, as the
majority of the studies were uncontrolled beforeand-after evaluations, and many sites implemented
other practice initiatives simultaneously.55
Expanded office hours, particularly Saturday
appointments, may increase patient satisfaction and
decrease demand for additional office hours.56 New
options for patient-provider communication also
appear to be bearing fruit. For example, RCTs have
demonstrated that the use of patient Web portals
can improve adherence to treatment in patients with
congestive heart failure (CHF)57 as well as a number of processes and outcomes in patients with
diabetes mellitus (DM), including patient-provider
communication, patient satisfaction, disease biomarkers, DM-related emotional distress, and urgent-visit
utilization.58 – 62
Continuity of care has been associated with
improvements in a number of processes and
outcomes, although the studies are largely observational and employ inconsistent definitions of continuity. In general, greater continuity has been
linked to increased delivery of preventive services,
improved medication adherence, decreased hospitalizations and emergency-department utilization, and
increased patient satisfaction.63 – 69 Studies evaluating the benefits of continuity with an individual
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provider compared with continuity with a physical site alone report higher patient satisfaction but
no consistent improvements in outcomes or cost
savings.68,70 – 73
Similar to the literature on continuity, evaluations
of the effects of patient-centeredness are plagued
by methodological problems and lack of consensus
around the definition of the term and measurement
methods. Many studies of patient-centered interactions have focused on patient satisfaction, with some
reporting increased patient satisfaction74 – 77 and others failing to do so.78 – 81 One study found no association between objective measures of patient-centered
communication and outcomes but reported that
patients’ own perceptions of the patient-centeredness
of the encounter did predict subsequent health status and resource utilization.82 A recent systematic
review of RCTs of shared decision-making supported
by patient decision aids revealed that the use of
patient decision aids led to improvements in patients’
decision-making process and decreased utilization
of health services, including prostate-specific antigen testing for prostate cancer screening and major
elective surgery.83
Another important component of the PCMH is
self-management support for patients with chronic
disease. High-quality data are limited and results are
mixed, but some RCTs have shown benefit. Selfmanagement support interventions targeting patients
with DM have produced the most consistently
positive findings. Two consecutive systematic reviews
of RCTs found that group-based, structured DM selfmanagement support led to statistically significant
improvements in glycated hemoglobin, blood
pressure, body weight, foot care, diet, exercise habits,
DM knowledge, feelings of empowerment, treatment
satisfaction, and quality of life.84,85
The impact of self-management support on
outcomes for adults with asthma, hypertension,
hyperlipidemia, CHF, and other chronic conditions
is less clear.86 – 90 Battersby et al. recently identified
a number of specific principles of self-management
support that have been linked to improved outcomes,
such as shared decision-making, collaborative
problem-solving and goal-setting, and the delivery of
self-management support by diverse providers and in
diverse formats.91
As previously described, HIT underlies a
number of critical functions of the PCMH, and
efforts to understand its impact are mounting.
Although the quality of data is variable and outcomes are mixed, evidence of the benefits of
HIT appears promising. Ninety-two percent of the
studies in a recent review reached overall positive conclusions, linking HIT to improvements
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in access to care, delivery of preventive services, processes of care, effectiveness of care,
efficiency of care, patient safety, and patient satisfaction. The impact on provider satisfaction was less
positive, with providers citing upfront cost and unsatisfactory technical support as barriers to successful
adoption of HIT.92 Indeed, only one-third of ambulatory practices currently use EHRs of any kind,93 – 95
and only a small proportion routinely use decision
support and disease management technologies.96 – 98

Chronic-Disease Care
Further indirect evidence for the effectiveness
of the PCMH comes from studies of integrated
multidisciplinary team-based interventions aimed at
managing patients with chronic disease. Teambased care and chronic-disease management are
important aspects of the PCMH, and evidence of the
success of such approaches has been instrumental
in guiding efforts to incorporate these strategies into
broader systems of primary care delivery. There is
tremendous heterogeneity in the designs described in
the literature, but, in general, interventions that have
been shown to be successful employ one or more
elements of the chronic care model; these elements
include delivery-system changes, decision support,
expanded use of clinical information systems,
patient self-management support, organizational
commitment to quality and safety, and mobilization
of community resources. Substantial data from
RCTs indicate that integrated multidisciplinary
chronic disease management interventions can
improve patient satisfaction, processes of care,
and clinical outcomes. A more limited body
of literature demonstrates favorable impacts on
resource utilization and cost. Whereas some
programs target high-risk, multimorbid patients,99 – 102
the majority involve disease-specific intervention
strategies, typically for the management of type 2 DM,
depression, asthma, chronic obstructive pulmonary
disease (COPD), or CHF.
Improved patient satisfaction is among the most
commonly reported outcomes in RCTs of diseasemanagement interventions.84,85,99 – 110 Some studies
have also demonstrated improvement in patientperceived coordination of care.100,105 Few studies
have included provider satisfaction as an outcome
measure. One trial involving elderly, multimorbid
patients found no statistically significant difference in
provider satisfaction with chronic illness care but did
find increased provider satisfaction with patient and
family communication and knowledge of patients’
clinical characteristics.99,111
DOI:10.1002/MSJ
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Improvements in processes of care and clinical outcomes have also been shown in a large
number of trials. Care processes that have been
reliably shown to be improved by such interventions
include appropriate laboratory testing and complication screening for patients with DM, namely lipid
testing, screening for microalbuminuria, and foot
examination107,112,113 ; and appropriate use of medications for depression,102 – 104,114 DM,108 and CHF.115,116
A number of trials have also demonstrated improved
patient knowledge,108,117 self-efficacy,109 and selfcare in patients with DM107,108 – 122 and CHF.115,123
Positive clinical outcomes have included decreased
glycated hemoglobin,59,106 – 109,117,121,122,124 – 136 blood
pressure,59,108,113,127,130 – 133 lipids,59,106,107,117,126,130 – 134
and body weight59,117,126 in patients with DM;
improved disease-specific symptomatology in patients with depression102 – 104,114 and asthma137 – 142 ;
improved New York Heart Association class in
patients with CHF116 ; improved quality of life
in patients with asthma,138 – 142 COPD,143 – 147 and
CHF115,148 ; and decreased mortality in patients with
CHF.116,123,149
A significant number of RCTs of diseasemanagement interventions targeting COPD and CHF
have demonstrated decreased resource utilization
and cost. Studies have shown decreased rates of
urgent visits, emergency department visits, and hospital admissions and readmissions, as well as net
cost savings.116,123,143,149 – 163 A small number of trials
involving DM care have reported decreased hospitalizations and cost.109,121,164 It is possible that
interventions directed at DM may have more substantial impact on utilization and cost in the long
term; however, few trials extend beyond 1 year,
and the complications of DM may take decades to
develop. Evidence of beneficial effects on utilization
and cost among trials of depression management
interventions is even more limited. A recent systematic review of healthcare expenditures for patients
enrolled in disease management programs for depression, DM, COPD, or CHF found that only 1 of
the 4 RCTs focusing on depression reported cost
savings.165 Of note, disease management programs
that are well integrated into physician practices may
be more likely to realize cost savings than those that
are not. A 2012 Congressional Budget Office report
on Medicare disease management demonstration
projects indicated that programs in which care managers had substantial direct interaction with physicians and significant face-to-face communication
with patients were more likely to reduce Medicare
spending than were external disease management
programs.166
DOI:10.1002/MSJ

Patient-Centered Medical Home
Interventions
Ultimately, the value of the PCMH will be determined by evidence from interventions that include a
wide variety of PCMH components. Although hundreds of PCMH pilots are currently taking root across
the country, most are either in the early stages of
development or have yet to be evaluated using highquality research designs. To date, there are only
3 comprehensive PCMH interventions that have produced peer-reviewed publications: the AAFP National
Demonstration Project, the Geisinger ProvenHealth
Navigator model, and the PCMH model developed at
Group Health Cooperative of Puget Sound.
The National Demonstration Project, a multicenter RCT of facilitated versus self-directed PCMH
interventions, was launched in 2006 by the AAFP
in response to the practice redesign recommendations of the 2004 Future of Family Medicine
report that called for a ‘‘new model of family
medicine.’’ The trial included 36 independent familymedicine practices from across the United States.
Facilitated practices received ongoing consultant support, whereas self-directed practices received access
to Web-based practice-improvement tools without
consultant support. No practices received additional
financial support. The practice model was developed
by TransforMED, an AAFP subsidiary, and, although
it predated the Joint Principles and NCQA PCMH
standards, its elements are consistent with both.22
The principal findings of the first 2 years of the trial
were that it was difficult but feasible to adopt a large
number of PCMH components in both the facilitated
and self-directed practices; that quality measures significantly improved in both groups; and that adoption
of PCMH components was associated with improved
access and enhanced quality of care for both preventive and chronic-care services. However, there were
no significant differences in outcomes between the
facilitated and self-directed groups, which may be an
effect of the benefits seen in the self-directed group
rather than a lack of benefit in the facilitated group
(Table 3).167,168
At about the same time, similar PCMH models
were being developed at Geisinger Health System
in Pennsylvania and Group Health Cooperative of
Puget Sound, 2 not-for-profit integrated delivery
systems that have been on the forefront of healthcaredelivery innovation since the 1990s. Both PCMH
models include all capabilities described in the
Joint Principles and the NCQA PCMH standards,
as well as additional features. The PCMH functions
at both sites are supported by robust HIT systems
and appropriately aligned reimbursement structures.
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Table 3. Outcomes of Comprehensive PCMH Interventions

Intervention

Study Design, Setting

National
Demonstration
Project168

Multicenter RCT,
independent family
medicine practices

Geisinger
ProvenHealth
Navigator169 – 171

Controlled cohort
studies, integrated
delivery system

Group Health
Cooperative
PCMH34,172

Controlled cohort
studies, integrated
delivery system

Clinical Outcomes,
Patient/Provider
Satisfaction

Utilization

Cost Savings

Improved ACQA and
chronic-care quality
scores in control and
intervention groups; no
significant differences
in outcomes between
groups
Decreased odds of
DM-related foot
amputation or ESRD

Not reported

Not reported

18% reduction in
hospital admissions
and 36% reduction
in readmissions

20%–30% greater
improvements in
composite HEDIS
scores, increased
patient satisfaction,
decreased provider
emotional exhaustion

29% reduction in
emergency
department visits,
6% reduction in
hospitalizations

4.3%–7.1% savings
(depending on
prescription drug
coverage
interaction effects)
Estimated total
savings of $10.30
per member per
month (P = 0.08)

Abbreviations: ACQA, Ambulatory Care Quality Alliance Starter Set; DM, diabetes-related; ESRD, end-stage renal disease;
HEDIS, Healthcare Effectiveness Data and Information Set; PCMH, patient-centered medical home; RCT, randomized
controlled trial. All results statistically significant unless otherwise specified.

In 3 separate observational studies using historical
and cohort controls, Geisinger’s ProvenHealth
Navigator model was associated with improved
clinical outcomes,169 decreased hospital admissions
and readmissions,170 and cost savings.171 A prepost controlled cohort study of the Group Health
PCMH pilot reported increased patient satisfaction,
decreased staff burnout, improved composite quality
measures, and fewer emergency department visits
in the intervention group (Table 3).34 A followup analysis also demonstrated a reduction in
hospitalizations and a trend toward cost savings.172
Although these results are encouraging, the data from
both Geisinger and Group Health must be interpreted
with caution. Not only are conclusions limited by
the observational nature of the research designs
employed, but the generalizability of the findings
beyond integrated delivery systems with progressive
reimbursement structures is unclear.
A number of non–peer-reviewed evaluations
of PCMH interventions have also generated positive findings. Other private integrated delivery systems, the Veterans Health Administration, private
payer–sponsored initiatives, and Medicaid-supported
efforts have given rise to PCMH interventions associated with improved quality, decreased utilization, and
cost savings.173 – 179 In addition, the Commonwealth
Fund 2006 Health Care Quality Survey revealed that
patients treated at practices possessing certain PCMH
characteristics were more likely to report receiving

preventive care reminders, report that their chronic
conditions were controlled, and report that their care
was coordinated, compared with patients treated at
practices without these characteristics.180 Interpretation of these results is limited by the narrow medical
home definition used in the study and the self-report
nature of the data.

CHALLENGES
Although early implications of the PCMH movement
are promising, formidable hurdles remain. Reimbursement reform is in its infancy, and misaligned
incentives continue to reinforce the status quo. Moreover, transformation into a PCMH requires practices
to adapt and grow in ways that represent unprecedented challenges. Creating the infrastructure to support the PCMH often necessitates tremendous investment in internal practice capacity. Building capacity
at the practice level involves a wide range of efforts,
including facilitation of staff buy-in, creation of
effective patient-care teams, workforce development
and workflow redesign, optimization of HIT, and
establishment of linkages to local community-based
organizations. Practices frequently require external
facilitation of such measures,167 and larger practices
with greater technological resources are more likely
to achieve success.181
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Building capacity at the practice
level involves a wide range of
efforts, including facilitation of
staff buy-in, creation of effective
patient-care teams, workforce
development and workflow
redesign, optimization of health
information technology, and
establishment of linkages to local
community-based organizations.
As noted from the National Demonstration
Project, practice transformation is not solely a
matter of added resources and new technologies.167
It requires committed leadership, a robust ‘‘core
structure,’’ and adequate ‘‘adaptive reserve’’–or
institutional resiliency in the face of continual
change. Furthermore, embracing the PCMH calls
on staff to adopt new mental models of patient
care. For example, in moving toward teambased care, physicians are forced to re-examine
their professional identity and replace traditional
authoritarian leadership styles with facilitative
leadership skills. Nonphysician team members face
similar challenges to their work identity as their roles
and responsibilities expand.182

CONCLUSION
Despite these challenges, mounting pressures to
rein in healthcare costs, coupled with supportive
public policy and private-payer trends, have created
fertile ground for widespread efforts toward PCMH
implementation. The extent to which these efforts
achieve the full intent of the PCMH model and
whether or not large-scale PCMH adoption can
meaningfully impact clinical outcomes and bend the
healthcare cost curve for the country as a whole
remain to be seen. For the time being, the PCMH can
be regarded as a contemporary approach to primary
care that aligns care processes, incentives, and patient
needs and, under the best of circumstances, is likely
to improve the quality of care, enhance patient
and staff experience, and generate moderate cost
savings. As options for PCMH recognition continue
to be refined and scholarly activity around the PCMH
grows, we will have more opportunities to accurately
measure to the impact of the model and predict its
role in addressing the inadequacies of the current
healthcare system.
DOI:10.1002/MSJ
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123. Strömberg A, Mårtensson J, Fridlund B, et al. Nurseled heart failure clinics improve survival and self-care
behaviour in patients with heart failure. Eur Heart J
2003; 24: 1014–1023.
124. Ahring KK, Ahring JP, Joyce C, et al. Telephone
modem access improves diabetes control in those
with insulin-requiring diabetes. Diabetes Care 1992;
15: 971–975.
125. Choe HM, Mitrovich S, Dubay D, et al. Proactive
case management of high-risk patients with type 2
diabetes mellitus by a clinical pharmacist: a
randomized controlled trial. Am J Manag Care 2005;
11: 253–260.
126. Franz MJ, Monk A, Barry B, et al. Effectiveness of
medical nutrition therapy provided by dietitians in
the management of non-insulin-dependent diabetes
mellitus: a randomized, controlled clinical trial. J Am
Diet Assoc 1995; 95: 1009–1017.
127. Hiss RG, Armbruster BA, Gillard ML, et al. Nurse
care manager collaboration with community-based
physicians providing diabetes care: a randomized
controlled trial. Diabetes Educ 2007; 33: 493–502.
128. Jaber LA, Halapy H, Fernet M, et al. Evaluation of a
pharmaceutical care model on diabetes management.
Ann Pharmacother 1996; 30: 238–243.
129. California Medi-Cal Type 2 Diabetes Study Group.
Closing the gap: effect of diabetes case management
on glycemic control among low-income ethnic
minority populations: the California Medi-Cal Type 2
Diabetes Study. Diabetes Care 2004; 27: 95–103.
130. Ko GT, Li JK, Kan EC, et al. Effects of a structured
health education programme by a diabetic education
nurse on cardiovascular risk factors in Chinese type 2
diabetic patients: a 1-year prospective randomized
study. Diabet Med 2004; 21: 1274–1279.
131. Menard J, Payette H, Baillargeon JP, et al. Efficacy
of intensive multitherapy for patients with type 2
diabetes mellitus: a randomized controlled trial. CMAJ
2005; 173: 1457–1466.
132. Scott DM, Boyd ST, Stephan M, et al. Outcomes of
pharmacist-managed diabetes care services in a
DOI:10.1002/MSJ

133.

134.

135.

136.

137.

138.
139.

140.
141.

142.

143.

144.

145.

146.

147.

community health center. Am J Health Syst Pharm
2006; 63: 2116–2122.
Taylor CB, Miller NH, Reilly KR, et al. Evaluation of a
nurse-care management system to improve outcomes
in patients with complicated diabetes. Diabetes Care
2003; 26: 1058–1063.
Thompson DM, Kozak SE, Sheps S. Insulin adjustment by a diabetes nurse educator improves glucose
control in insulin-requiring diabetic patients: a randomized trial. CMAJ 1999; 161: 959–962.
Weinberger M, Kirkman MS, Samsa GP, et al. A
nurse-coordinated intervention for primary care
patients with non-insulin-dependent diabetes mellitus: impact on glycemic control and health-related
quality of life. J Gen Intern Med 1995; 10: 59–66.
Goudswaard AN, Stolk RP, Zuithoff NP, et al. Longterm effects of self-management education for
patients with type 2 diabetes taking maximal oral
hypoglycaemic therapy: a randomized trial in primary
care. Diabet Med 2004; 21: 491–496.
Armour C, Bosnic-Anticevich S, Brillant M, et al.
Pharmacy Asthma Care Program (PACP) improves
outcomes for patients in the community. Thorax
2007; 62: 496–502.
Cordina M, McElnay JC, Hughes CM. Assessment of
a community pharmacy-based program for patients
with asthma. Pharmacotherapy 2001; 21: 1196–1203.
McLean W, Gillis J, Waller R. The BC Community
Pharmacy Asthma Study: a study of clinical, economic
and holistic outcomes influenced by an asthma care
protocol provided by specially trained community
pharmacists in British Columbia. Can Respir J 2003;
10: 195–202.
Mehuys E, Van Bortel L, De Bolle L, et al. Effectiveness of pharmacist intervention for asthma control
improvement. Eur Respir J 2008; 31: 790–799.
Barbanel D, Eldridge S, Griffiths C. Can a selfmanagement programme delivered by a community
pharmacist improve asthma control? A randomised
trial. Thorax 2003; 58: 851–854.
Smith JR, Mildenhall S, Noble MJ, et al. The Coping
with Asthma Study: a randomised controlled trial
of a home-based, nurse-led psychoeducational
intervention for adults at risk of adverse asthma
outcome. Thorax 2005; 60: 1003–1011.
Gadoury MA, Schwartzman K, Rouleau M, et al. Selfmanagement reduces both short- and long-term
hospitalisation in COPD. Eur Respir J 2005; 26:
853–857.
Rea H, McAuley S, Stewart A, et al. A chronic disease
management programme can reduce days in hospital
for patients with chronic obstructive pulmonary
disease. Intern Med J 2004; 34: 608–614.
Aiken LS, Butner J, Lockhart CA, et al. Outcome
evaluation of a randomized trial of the PhoenixCare
intervention: program of case management and
coordinated care for the seriously chronically ill.
J Palliat Med 2006; 9: 111–126.
Lee DT, Lee IF, Mackenzie AE, et al. Effects of a care
protocol on care outcomes in older nursing home
patients with chronic obstructive pulmonary disease.
J Am Geriatr Soc 2002; 50: 870–876.
Egan E, Clavarino A, Burridge L, et al. A randomized
control trial of nursing-based case management for
patients with chronic obstructive pulmonary disease.
Lippincotts Case Manag 2002; 7: 170–179.

MOUNT SINAI JOURNAL OF MEDICINE

148. Rich MW, Beckham V, Wittenberg C, et al. A multidisciplinary intervention to prevent the readmission
of elderly patients with congestive heart failure. N
Engl J Med 1995; 333: 1190–1195.
149. Stewart S, Vandenbroek AJ, Pearson S, et al. Prolonged beneficial effects of a home-based intervention on unplanned readmissions and mortality among
patients with congestive heart failure. Arch Intern
Med 1999; 159: 257–261.
150. Casas A, Troosters T, Garcia-Aymerich J, et al. Integrated care prevents hospitalisations for exacerbations in COPD patients. Eur Respir J 2006; 28:
123–130.
151. Hernandez C, Casas A, Escarrabill J, et al. Home
hospitalisation of exacerbated chronic obstructive
pulmonary disease patients. Eur Respir J 2003; 21:
58–67.
152. Bourbeau J, Julien M, Maltais F, et al. Reduction
of hospital utilization in patients with chronic
obstructive pulmonary disease: a disease-specific selfmanagement intervention. Arch Intern Med 2003; 163:
585–591.
153. Aimonino Ricauda N, Tibaldi V, Leff B, et al. Substitutive ‘‘hospital at home’’ versus inpatient care
for elderly patients with exacerbations of chronic
obstructive pulmonary disease: a prospective randomized, controlled trial. J Am Ger Soc 2008; 56:
493–500.
154. Vitacca M, Bianchi L, Guerra A, et al. Tele-assistance
in chronic respiratory failure patients: a randomised
clinical trial. Eur Respir J 2009; 33: 411–418.
155. Del Sindaco D, Pulignano G, Minardi G, et al. Twoyear outcome of a prospective, controlled study of a
disease management programme for elderly patients
with heart failure. J Cardiovasc Med (Hagerstown)
2007; 8: 324–329.
156. Esposito D, Brown R, Chen A, et al. Impacts of a
disease management program for dually eligible
beneficiaries. Health Care Fin Rev 2008; 30: 27–45.
157. Hebert PL, Sisk JE, Wang JJ, et al. Cost-effectiveness
of nurse-led disease management for heart failure in
an ethnically diverse urban community. Ann Intern
Med 2008; 149: 540–548.
158. Murray MD, Young J, Hoke S, et al. Pharmacist
intervention to improve medication adherence in
heart failure: a randomized trial. Ann Intern Med
2007; 146: 714–725.
159. Patel H, Shafazand M, Ekman I, et al. Home care
as an option in worsening chronic heart failure–a
pilot study to evaluate feasibility, quality adjusted life
years and cost-effectiveness. Eur J Heart Fail 2008;
10: 675–681.
160. Ledwidge M, Barry M, Cahill J, et al. Is multidisciplinary care of heart failure cost-beneficial when
combined with optimal medical care? Eur J Heart
Fail 2003; 5: 381–389.
161. Blue L, Lang E, McMurray JJ, et al. Randomised
controlled trial of specialist nurse intervention in heart
failure. BMJ 2001; 323: 715–718.
162. Serxner S, Miyaji M, Jeffords J. Congestive heart
failure disease management study: a patient
education intervention. Congest Heart Fail 1998; 4:
23–28.
163. Krumholz HM, Amatruda J, Smith GL, et al. Randomized trial of an education and support intervention

449

164.
165.

166.

167.

168.

169.

170.
171.

172.

173.

174.

175.

176.

177.

to prevent readmission of patients with heart failure.
J Am Coll Cardiol 2002; 39: 83–89.
Clancy DE, Dismuke CE, Magruder KM, et al. Do
diabetes group visits lead to lower medical care
charges? Am J Manag Care 2008; 14: 39–44.
De Bruin SR, Heijink R, Lemmens LC, et al. Impact
of disease management programs on healthcare
expenditures for patients with diabetes, depression,
heart failure or chronic obstructive pulmonary
disease: a systematic review of the literature. Health
Policy 2011; 101: 105–121.
Congressional Budget Office. Lessons from Medicare’s Demonstration Projects on Disease Management, Care Coordination, and Value-Based Payment.
http://www.cbo.gov/sites/default/files/cbofiles/
attachments/01-18-12-MedicareDemoBrief.pdf. Published January 2012. Accessed April 17, 2012.
Nutting PA, Crabtree BF, Stewart EE, et al. Effect of
facilitation on practice outcomes in the National
Demonstration Project model of the patientcentered medical home. Ann Fam Med 2010;
8(suppl 1):S33–S44, S92.
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):S57–S67, S92.
Maeng DD, Graf TR, Davis DE, et al. Can a patientcentered medical home lead to better patient
outcomes? The quality implications of Geisinger’s
ProvenHealth Navigator. Am J Med Qual 2011; 20:
1–7.
Gilfillan RJ, Tomcavage J, Rosenthal MB, et al. Value
and the medical home: effects of transformed primary
care. Am J Manag Care 2010; 16: 607–614.
Maeng DD, Graham J, Graf TR, et al. Reducing longterm cost by transforming primary care: evidence
from Geisinger’s medical home model. Am J Manag
Care 2012; 18: 149–155.
Reid RJ, Coleman K, Johnson E. The Group Health
medical home at year two: cost savings, higher patient
satisfaction, and less burnout for providers. Health Aff
(Millwood) 2010; 29: 835–843.
Steiner BD, Denham AC, Ashkin E, et al. Community
Care of North Carolina: improving care through
community health networks. Ann Fam Med 2008; 6:
361–367.
Milliman Client Report. Analysis of Community
Care of North Carolina Cost Savings. https://www.
communitycarenc.org/elements/media/files/
milliman-executive-summary.pdf. Published December 2011. Accessed April 17, 2012.
Institute for Healthcare Improvement. HealthPartners
Uses ‘‘BestCare’’ Practices to Improve Care and Outcomes, Reduce Costs. http://www.ihi.org/offerings/
Initiatives/TripleAim/Documents/IHITripleAimHealth
PartnersSummaryofSuccessJul09v2.pdf.
Accessed
April 17, 2012.
Vijayaraghavan V, Hwang J; Innosight Institute.
HealthPartners: A Case Study Series on Disruptive
Innovations Within Integrated Delivery Systems.
Innosight Institute Publication HC-CS-001. Published
August 2010.
South Carolina Blue Choice Health Plan. PatientCentered Medical Home Pilot, Year 1 Results:
Executive Summary. Published September 21, 2010.
DOI:10.1002/MSJ

450

J. AREND ET AL.: PATIENT-CENTERED MEDICAL HOME

178. McCarthy D, Nuzum R, Mika S, et al; The Commonwealth Fund. The North Dakota Experience: Achieving High-Performance Health Care
Through Rural Innovation and Cooperation. http://
www.commonwealthfund.org/Content/Publications/
Fund-Reports/2008/May/The-North-DakotaExperience–Achieving-High-Performance-HealthCare-Through-Rural-Innovation-and-Coo.aspx. Published May 2008. Accessed April 17, 2012.
179. Grumbach K, Grundy P; Patient-Centered Primary
Care Collaborative. Outcomes of Implementing
Patient-Centered Medical Home Interventions: A
Review of the Evidence From Prospective Evaluation
Studies in the United States. http://www.pcpcc.net/
files/evidence_outcomes_in_pcmh.pdf.
Published
November 2010.

DOI:10.1002/MSJ

180. Beal AC, Doty MM, Hernandez SE, et al. Closing the
Divide: How Medical Homes Promote Equity in Health
Care: Results From The Commonwealth Fund 2006
Health Care Quality Survey. New York, NY: The
Commonwealth Fund; 2007.
181. Friedberg M, Safran D, Coltin K, et al. Readiness
for the patient-centered medical home: structural
capabilities of Massachusetts primary care practices.
J Gen Int Med 2008; 24: 162–169.
182. Arend J, Berstein S, Choe HM, et al. Implementing
successful patient-centered medical homes through
transforming and optimizing roles of team members.
Presented at: SGIM 33rd Annual Meetin; April
28–May 1, 2010; Minneapolis, MN.

