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Abstract: Background: Poorly managed diabetes mellitus increases health care expenditures and
negatively impacts health outcomes. There are 34 million people living with diabetes in the United
States with a direct annual medical cost of $237 billion. The patient-centered medical home
(PCMH) was introduced to transform primary care by offering team-based care that is accessible,
coordinated, and comprehensive. Although the PCMH is believed to address multiple gaps in deliv-
ering care to people living with chronic diseases, the research has not yet reported clear benefits for
managing diabetes.

Objective: The study reviews the scientific literature about diabetes mellitus outcomes reported by
PCMHs, and understands the impact of team-based care, interdisciplinary communication, and care
coordination strategies on the clinical, financial, and health-related outcomes.

ARTICLE HISTORY Methods: The systematic review was performed according to the Cochrane method and the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses. Eight databases were systemati-
cally searched for articles. The Oxford Centre for Evidence-based Medicine Levels of evidence
and the Critical Appraisal Skills Programme systematic review checklist were used to evaluate the

studies.
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Results: The search resulted in 596 articles, of which 24 met all the inclusion criteria. Care manage-
ment resulted in more screenings and better preventive care. Pharmacy-led interventions and tech-
nology were associated with positive clinical outcomes, decreased utilization, and cost savings.
Most studies reported decreased emergency room visits and less inpatient admissions.

Conclusion: The quality and strength of the outcomes were largely inconclusive about the overall
effectiveness of the PCMH. Defining and comparing concepts across studies was difficult as univer-
sal definitions specific to the PCMH were not often applied. More research is needed to unpack the
care model of the PCMH to further understand how the individual key components, such as care
bundles, contribute to improved outcomes. Further evaluations are needed for team-based care,
communication, and care coordination with comparisons to patient, clinical, health, and financial
outcomes.
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1. INTRODUCTION

Throughout the world, chronic diseases are the leading
cause of death, disability, and health care expense [1]. Imp-

pacting more than 460 million adults worldwide [2], dia-
betes is expected to rise to 578 million by 2030 and 700 mil-
lion by 2045 [3]. Diabetes is responsible for two-thirds of
deaths [4] and more than 10% of all health care expenses
[5]. The majority of these expenses are related to complica-
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tions associated with diabetes, including retinopathy, nephro-
pathy, heart disease, and renal insufficiency [6]. However,
nontraumatic limb amputations are the leading complica-
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tions associated with diabetes [7], as 60% worldwide are re-
lated to diabetes [8]. Finally, diabetic patients have a 15%
greater risk for developing leg or foot ulcers due to diabetic
neuropathy and infections [9, 10].

In the United States, 34.2 million people have diabetes,
or 10.5% of the population, with 26.9 million diagnosed and
7.3 million undiagnosed [11]. As the seventh leading cause
of death [11], diabetes has a direct medical cost of $237 bil-
lion annually [12], with more than $174 billion expended by
Medicare [13]. About one-third of the people living with dia-
betes mellitus (PLDM), or 11 million, are 65 years of age or
older [13]. As this number is anticipated to double by 2030
and triple by 2060 [6], the elderly segment of the population
will require dramatically increased financial resources as
they already currently consume more than 80% of all health
spending [14]. As a result of this data, the government seeks
to blunt the economic impact by shifting from fee-for-ser-
vice to prospective reimbursement focused on paying for the
quality not the quantity of care [15]. The current national
strategies focus on advancing team-based care, interdiscipli-
nary communication, care coordination, technology, and self-
care to decrease utilization.

Originating from the Chronic Care Model [16], the pa-
tient-centered medical home (PCMH), also called the medi-
cal home, is anticipated to transform primary care [17] by
providing accessible, comprehensive, coordinated, and tech-
nologically supported care [18]. With multidisciplinary
teams, including dieticians, nurses, pharmacists, physicians
(primary care and specialists). social workers, and therapists
(physical and occupational), the PCMH is believed to in-
crease care coordination resulting in improve clinical out-
comes and decrease costs [19-22]. Historically, the PCMH
model was intended to connect fragmented systems, align
payment and providers, and engage patients in self-care to
improve health outcomes and decrease costs [23]. Most re-
cently, care managers have been added to the multidiscipli-
nary team to guide patients through episodes and transitions
with consistent care coordination and community resources
[24]. As such, the PCMH can fill multiple gaps in care, clear
access barriers, and address other problems.

Improving outcomes and controlling costs with the clini-
cal management of people living with diabetes requires ex-
cellent care coordination and effective communication [25].
In this regard, health services are expected to be delivered
by a multidisciplinary team, usually led by a primary care
physician in collaboration with the care coordinator, usually
a nurse, within a primary care setting. The goal is to mini-
mize acute episodes requiring hospitalizations and reduce ex-
pensive complications. Despite the positive outlook for the
model, there are few large studies and even less comprehen-
sive evaluations of the PCMH to demonstrate the promised
clinical efficacy and to quantify the true economic impact
[26, 27]. As such, the purpose of this study was to systemati-
cally review the literature to understand the impact of the
PCMH on the clinical, financial, and health outcomes associ-
ated with managing the care of PLDM.
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1.1. PICO(T) Question

The research question for the study was developed using
the PICO(T) process [28]. The acronym stands for popula-
tion and problem, interventions, comparisons, outcome, and
types of studies with time frames. The question makes the
search strategy for a systematic review more precise to
achieve a higher percentage of relevant citations in PubMed
[29]. The PICO(T) question for this systematic review was:
P — people diagnosed with diabetes clinically managed in a
PCMH; I — care coordination and clinical management strate-
gies (or programs, models, frameworks) including team-
based care, coordination between providers, communication
and referrals, and patient education; C — comparison of data
from studies regarding the effectiveness of other types of
care management on clinical and financial outcomes; O —
clinical indicators, such as blood glucose levels, blood pres-
sure (BP) including systolic, diastolic, and mean arterial,
body mass index (BMI), hemoglobin Alc proteins (HbAlc),
and low- and high-density lipoprotein (LDL, HDL), and util-
ization indicators such as hospital admissions, emergency
visits, and costs; and T — a systematic literature review be-
tween January 2010 to May 2018; to analyze PCMC effec-
tiveness for interventions and outcomes (clinical, financial,
and health). The research question that guided the review
was two parts, including 1) What are the clinical outcomes
for PLDM resulting from the team-based care, care coordina-
tion, and/or communication strategies within the PCMH, in-
cluding HbAlc, BP, and BMI?; and 2) What impact does
care management in the coordinated care model of the
PCMH have on diabetes related emergency department vis-
its, hospital readmissions, and costs for care?

2. MATERIALS AND METHODS

This study was a systematic review following the
Cochrane method [30] and adhering to the Preferred report-
ing items for systematic reviews and meta-analyses, or PRIS-
MA [31]; the completed checklist is provided as a supple-
mental table. The systematic review requires a step-by-step
process to search the scientific literature and to analyze the
empirical evidence in order to answer a structured research
question [32]. The process to complete this review is de-
tailed in the next sections as well as an outline in the study
protocol (Table 1) approved by the university institutional re-
view board.

2.1. Search Strategy

Eight electronic databases, including CINHAL,
Cochrane Library, JBI Evidence-based Practice Database,
ProQuest, PsycINFO, PubMed, Scopus, and Web of Sci-
ence, were searched from January 2010 to May 2018. Arti-
cles resulting from a search of these databases, published, or
partially published, including ahead of print or early online,
were included in the title assessment (test search strategy for
PubMed is included in Table 1). The inclusion criteria were
research studies with adult patients managed at a PCMH
with a confirmed diagnosis of diabetes mellitus. Research
methods included were experimental (randomized control,



The Patient-centered Medical Home as an Intervention Strategy for Diabetes Mellitus

repeated measures, independent measures, matched pairs),
quasi-experimental (nonequivalent groups, pretest-posttest,
and interrupted time-series), and observational (cohort, case-
control, cross-sectional, and longitudinal studies). Other
types of reviews (scoping, systematic, meta-analysis) were
also considered, but none were identified specific to the re-
view objective prior to initiating this study. Exclusion crite-
ria were studies with a pediatric population or gestational di-
abetes, conducted outside the United States, interventions
not related to the core PCMH model. The review focused on
identifying the clinical, financial, and health outcomes relat-
ed to diabetes management. These outcomes included but
were not limited to BP, BMI, HbAlc, renal function, lipid
profile, utilization of emergency department, inpatient admis-
sions, and cost of care. Additional themes searched included

Table 1. Outline of the Cochrane protocol for the systematic review.
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lifestyle changes, such as smoking cessation, weight loss, di-
etary changes, and increasing physical activity.

2.2. Study Selection

The database search strategy was documented and
trialed; a second reviewer validated replicability. Next, the
database searches were completed, the duplicate articles re-
moved, and the titles organized for screening. The initial tile
list was screened by two reviewers to exclude articles clear-
ly outside the scope of the evaluation criteria. To reduce the
potential for bias through the accidental exclusion of rele-
vant articles, exclusion discrepancies (defined as an article
without two blinded affirmatives for exclusion) resulted in
advancing the article to the next review for a more detailed
screening.

1.  Background
2. Objectives
3. Methods
3.1. Criteria for selecting studies for this review:
3.1.1. Types of studies
3.1.1.1
3.1.1.2.
3.1.1.3. Observational (cross-sectional and longitudinal)
3.1.1.4. Mixed methods (but not only qualitative design)
3.1.2. Types of participants
3.1.2.1
3.1.3. Setting
3.1.3.1. Patient-centered medical home (or medical home)
3.1.4. Location
3.1.4.1. United States
3.1.5. Types of interventions

3.1.6.4. Economic (expenditures, costs, disease burden)
3.1.6.5. Quality of life (ADL, QUALYS, satisfaction)

3.2. Search strategy to identify studies
coordination, teams, communication.
3.2.2. Date for search — January 1, 2010 to May 30, 2018
Web of Science.
3.3.  PubMed search strategy
3.3.1L
("diabetes"[All Fields])
3.4. Appraisal assessments

Analysis / Results

Discussion

Conclusion

References

Tables and figures

8.1. Prisma figure

8.2. Exclusion table

8.3. Inclusion table

8.4. Level of evidence table
8.5.  Prisma checklist

o N A

Scoping and systematic reviews (and meta-analysis)
Experimental, quasi experimental, nonexperimental

Adults 18 years and older with diagnosis of diabetes mellitus

3.1.5.1. Professional interventions (e.g. pharmacist lead interventions)
3.1.5.2. Clinical management (e.g. collaborative, communication)
3.1.5.3. Self-management and self-care
3.1.6. Outcomes
3.1.6.1. Laboratory (HbAlc, LDL)
3.1.6.2. Clinical (assessments, blood pressure, BMI, weight)
3.1.6.3. Utilization (appointments, emergency room visits, inpatient admissions)

3.2.1. Abbreviated list of keywords — Patient centered medical home, diabetes, outcomes, interventions, costs, expenditures, care

3.2.3. Data bases — CINHAL, Cochrane Library, JBI Evidence-based Practice Database, ProQuest, PsycINFO, PubMed, Scopus, and

((("patient centered medical home"[All Fields]) OR ("medical home"[All Fields])) OR (“pcmh"[All Fields])) AND

3.4.1. Critical Appraisal Skills Programme (CASP) Systematic Review Checklist.
3.4.2. Oxford Centre for Evidence-based Medicine levels of evidence.

[30] Reference: Higgins & Green (2011)
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Next, the abstracts for the included titles were screened
by paired reviewers. Abstracts not meeting the inclusion cri-
teria were eliminated, and the remaining articles advanced to
the full-text screening for an assessment focused on the pop-
ulation, intervention, comparison, and outcome(s). A third re-
searcher reviewed the final inclusion/exclusion work pro-
cess to identify potential errors. The methods for the sample
of included studies were evaluated with the Critical Ap-
praisal Skills Programme (CASP) Systematic Review Check-
list.

2.3. Data Collection and Analysis

Once the sample was completed, the data from each
study were abstracted and organized into a literature matrix
for analysis [33]. The quality of the evidence for the sample
of studies was assessed with the Oxford Centre for Evi-
dence-based Medicine Levels of evidence criteria [34, 35].
The sample was reviewed independently by the research
team and then collectively reviewed, critiqued, and dis-
cussed. The data analysis focused on organizing the data in
comparative themes, identifying the organizational strate-
gies and clinical practices and evaluating the outcomes, in-
cluding those related to the different interventions [36].

Table 2. Excluded research studies during the abstract review.

McManus et al.

3. RESULTS

For this study, a total of 568 articles were assessed for in-
clusion as the review sample. Following the exclusion of ti-
tle and abstract reviews, 73 articles were assessed in the full-
text review. An additional 46 articles were excluded (Table
2) for varied reasons, including diagnosis other than diabetes
mellitus, ages less than 18 or no age range specified, type of
practice, non-PCMH, and studies not performed in the Unit-
ed States. The final 24 articles, summarized in Table 3, met
the CASP minimum assessment to finalize the sample for
the review. The PRISMA diagram(36), Fig. (1), provides an
overview of the search, screening, and exclusion/inclusion
processes.

The majority of the data extracted for this review result-
ed from evidence derived from level 2 studies, including 2¢
(outcomes research, n=12), 2b (individual cohort studies,
n=9), and 2a (systematic review of cohort studies, n=1).
There were two small randomized controlled trials. There
were no level 3, 4, and 5 studies included in the sample
(Table 4). From the data, five major themes were identified
to organize the review, including: 1) Clinical outcomes, 2)
Utilization of health services, 3) Care and self-management,
4) Recognition and certification programs, and 5) Charac-
teristics associated with care coordination. The last theme

First Author /
Publication Year

Title of the Publication

Rationale for Exclusion

Dickinson et al. (2018).

A protocol for a cluster randomized trial comparing strategies for
translating self-management support into primary care practices.

Study focused on the primary care and self-management; not
a clear focus on diabetes.

Mahmud et al. (2018).

Examining differential performance of 3 medical home recogni-
tion programs.

Study focused on the certification programs for the PCMH,
not the disease programs.

Rosland et al. (2018).

Engaging family supporters of adult patients with diabetes to im-
prove clinical and patient-centered outcomes.

A study protocol, however, an important study to review in
the future.

Tomoaia-Cotisel et al.
(2018).

Implementation of care management: An analysis of recent AHRQ
research.

Comprehensive review of research related to care manage-
ment, but not specific to the research question.

Albanese et al. (2017).

Provider perception of pharmacy services in the patient-centered
medical home.

Study was in a PCMH but focused on the perceptions of
providers, not clinical or financial outcomes.

Hendricks et al. (2017).

The patient-centered medical home model and diabetes outcomes:
An integrative literature review.

Integrated literature review but outcomes were not reported
with specific data for each study.

Horny et al. (2017).

Patient navigation to improve diabetes outpatient care at a safe-
ty-net hospital: A retrospective cohort study.

Study focused on adding patient navigation in a safety-net
hospital, not the impact of the PCMH model.

Smith et al. (2017).

Medical neighborhood model for the care of chronic kidney dis-
ease patients.

Study focused on PCMH but there was no focus on diabetes
in this study, only kidney disease.

Breland et al., (2016).

Key ingredients for implementing intensive outpatient programs
within the patient-centered medical homes: A literature review and
qualitative analysis

Study focused on implementing a program; there was not out-
comes data reported.

Philpot ef al. (2016).

Patient-centered medical home features and health care expendi-
tures of Medicare beneficiaries with chronic disease dyads.

Study focused on chronic diseases; the diabetes outcomes
were not presented in a useable manner.

Rivo et al. (2016).

The impact of comprehensive pre-visit preparation on patient en-
gagement and quality of care in a population of underserved pa-
tients with diabetes: Evidence from the care management medical
home center model.

Study focused on primary care practices and pre-visit prepara-
tion; the link to the PCMH elements were not established in
the study.

Janiszewski et al., (2015).

Patient experience diabetes self-management education in a pa-
tient centered medical home.

Focus group without the outcome measures in the inclusion
criteria; also age was not provided.

Nuti et al. (2015).

The impact of interventions on appointment and clinical outcomes
for individuals with diabetes: A systematic review.

Included studies outside the United States; focus was primari-
ly on appointment keeping.

(Table 2) contd....
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Wiley et al., (2015).

Managing chronic illness: Physician practices increased the use of
care management and medical home processes

Study focused on chronic diseases; age groups not defined
and diabetes data within other chronic data.

Valentinjn ez al. (2015).

Collaboration processes and perceived effectiveness of integrated
care projects in primary care: A longitudinal mixed methods study

Studies from different primary care settings; diabetes data not
separately described; not all United States sites.

Ackyrod ef al., (2014).

Effectiveness of diabetes interventions in the PCMH.

Descriptive and commentary article; not a study.

Aysola, et al. (2014).

Asking the patient about patient centered medical homes: A quali-
tative analysis.

Only 4 patients (8%) had diabetes; results not specific about
how these patients answered PCMH questions.

Dickinson et al. (2014)

Practice Facilitation to improve diabetes care in primary care: A re-
port from the EPIC randomized clinical trial.

Study about system capacity for supporting quality improve-
ment; but no focus on inclusion outcomes.

Glueck ez al. (2014)

Lessons learned from designing and leading a multidisciplinary di-
abetes educational group.

Study was a narrative about diabetes programs.

Hall et al. (2014).

Differences in patient ratings of medical home domains among
adults with diabetes: Comparisons across primary care sites.

Mixed method study; focused on patient satisfaction not the
outcomes in the inclusion criteria.

Herbert et al. (2014).

Patient-centered medical home initiative produced modest econom-
ic results for veterans.

Does not meet inclusion criteria. Unable to discern diabetic
outcomes from other outcomes within the study.

Keeley et al. (2014).

A qualitative comparison of primary care clinicians’ and their pa-
tients’ perspectives on achieving depression care: Implications for
improving outcomes

Study not focused on diabetes; primarily focused on depres-
sion outcomes.

Kern et al. (2014).

The patient centered medical home, electronic health records and
quality of care.

Diabetes data was not discernable from other conditions; the
age groups were not discernable.

Koopman et al. (2014).

Telemonitoring home blood glucose.

Study not conducted at a PCMH; also, the participant age
ranges were not specified.

Simmonetti et al. (2014).

Racial comparisons in diabetes care and intermediate outcomes in
a patient-centered medical home.

Study focused primarily on treatment and outcomes with ra-
cial characteristics; but not the inclusion criteria.

Stock et al. (2014).

Chronic care model strategies in the United States and Germany
deliver patient-centered, high-quality diabetes care.

Part of the study included participants in Germany; but un-
able to discern portion in United States.

Wang et al. (2014).

PCMH impact on health plan members with diabetes.

Study included pediatric participants (27%); unable to dis-
cern the age groups and type of diabetes.

Baus et al. (2013).

Registry based diabetes risk detection schema for the systematic
identification of patients at risk for DM in West Virginia PCC.

The participants were pre-diabetic.

Eisenstat et al. (2013).

Diabetes group visits: Integrated medical care and behavioral sup-
port to improve diabetes care and outcomes from primary care per-
spective.

Type of care model not discernible in the data; age groups
not well described; not focused on outcomes.

Jackson et al. (2013).

The patient centered medical home.

Pediatric participants included in study; unable to discern the
data for the participant groups.

Berkerlear et al. (2012).

Building a PCMH obtaining the patient’s voice.

Study focused on one concept of the PCMH; but did not meet
inclusion criteria for measured outcomes.

Burke et al. (2012)

Group visits hold great potential for improving diabetes care out-
comes, but best practices must be developed.

Study included participants from Germany and the United
States; focused on group visits not the PCMH.

Coburn et al., (2012)

Effect of a community-based nursing interventions on mortality in
chronically ill older adults: A randomized controlled trial.

Study not primarily focused on the PCMH; also, did not meet
other inclusion criteria.

Green et al. (2012)

Lessons learned from implementing the patient centered medical
home.

Study focused on implementation of PCMH versus measur-
ing diabetes mellitus or outcomes.

Khanna et al. (2012)

Hemoglobin A1C improvements and better diabetes-specific quali-
ty of life among participants completing diabetes self-management
programs: A nested cohort study.

Study focused on primary care, not the PCMH; the data could
not be linked to the individual PCMH elements.

Kocarnik et al. (2012)

Does the presence of a pharmacist in primary care clinics improve
diabetes medication adherence?

Study focused on primary care; the outcomes data could not
be linked to the individual PCMH elements.

Parker et al. (2012)

Ethnic differences in appointment keeping and implications for the
PCMH- findings from the diabetes study of Northern CA.

Study did not include interventions; focused on ethnic differ-
ences and appointment keeping.

Bojadzievski et al. (2011)

Patient centered medical homes and diabetes.

Article was not a research study; a descriptive paper.

Rittenhouse ef al. (2011)

Small and medium sized physician practices use few patient-cen-
tered medical home processes.

Did not meet inclusion criteria. Focused on clinical practice
than outcomes research.

Rustad ef al. (2011)

The relationship of depression and diabetes pathophysiological
and treatment implications.

Study focused on depression in relationship to diabetes; not
focused on PCMH.

Friedberg et al. (2010)

Primary care: A critical review of the evidence on quality and cost
of health care.

Study focused on primary care; not focused on diabetes; age
requirements not clear; PCMH model not a focus.

Strange et al. (2010)

Defining and measuring patient-centered medical home.

Study focused on defining the PCMH; there was not partici-
pant data or outcomes data reported.
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Table 3. Research studies included in the review.
First Author & Research Data Type for Age PCMH Outcomes / Level of
(Year) Design Analysis Group Intervention Results Evidence
Meo et al. (2018). [ Retrospective cohort | Electronic health re- | Adults [ Eight domains of the PCMH Adherence to oral hypog- Level 2b
study. cord data model in primary care centers. lycemic agents.
Gunter et al. Observational cross-sec- | Chart audit and data | Ages PCMH characteristics and the | HbAlc control, LDL control, | Level 2¢
(2017). tional study. from the Safety Net [ >18 |quality of diabetes care using the| blood pressure control and a
Medical Home Scale Safety Net Medical Home Scale. | bundled measure of meeting all
3 individual outcome measures
simultaneously.
Kinsell et al. Observational longitudi- | Electronic health re- [ Mean | PCMH model and analysis for | HbAlc control, blood pressure [ Level 2b
(2017). nal study. cord data age 59 | clinical outcomes for vulnerable control and normal BMI.
patients with diabetes.
Lauffenburger et Retrospective cohort Claims data from a | Adults | National Committee for Quality Medication adherence. Level 2b
al. (2017). study. large national health Assurance—recognized patient-
insurer centered medical home.
Miller et al. Quasi-experimental sin- [ Educational cell- Ages |[PCMH, glucose control and self-| Glucose control, retinopathy | Level 2¢
(2017). gle group design. phone texts, pre/- 27-73 care behaviors. screening rates, and self-care be-
post-test evaluation haviors.
Shi et al. (2017). | Observational cross-sec- [Uniform Data System| Adults |PCMH and recognition by certifi-| HbAlc control, blood pressure | Level 2¢
tional study. and PCMH recogni- cation. control.
tion achievement
Timbie et al. Observational cross-sec- | Medicare claims and [ Ages | PCMH capabilities and Medi- | Primary care, specialist,and | Level 2¢
(2017). tional study. NCQA PCMH data >18 care beneficiary outcomes. emergency visits. Admissions
for ambulatory care-sensitive
conditions, and 30-day un-
planned readmissions.
Carlin et al. Observational cross-sec- | Chart audits and ob- | Ages [PCMH transformation stage in 5| Utilization of health services, | Level 2¢
(2016). tional study. servation >18 | domains and health care utiliza- | number of prescriptions, outpa-
tion. tient visits, probability of inpa-
tient admissions and number of
emergency Visits.
Rosenthal et al. Retrospective cohort. | Difference in differ- | Ages PCMH model and quality and [Reductions in utilization, gradu-| Level 2b
(2016). ence analysis; with da-| >18 cost of care mix. al and sustained, increased
ta from HEDIS screenings, and improved clini-
cal outcomes.
David et al. Observational cross-sec- | Difference in differ- | Mean | PCMH model concepts to de- | Reduction in potentially avoid- | Level 2¢
(2015). tional study ence analysis; with | age 52 | crease emergency room visits. | able and avoidable ED visits.
Blue Cross claims
data
Emerson et al. Pilot randomized control | Demographics and Ages Communication tools; Health Improvements in HbAlc but | Level 1b
(2015). trial. outcomes data 18-75 | coach virtual visits, telephonic not statistically significant
and cloud-based monitoring. when compared to control
group.
Lamb et al. Prospective quasi experi-| Medical record re- | Mean Pharmacist led interventions. | Improvements in HbAlc, LDL,| Level 2¢
(2015). mental view data age 65 blood pressure.
Ackroyd et al. Meta-analysis of clus- | Other study data, pri-| Ages [ PCMH model and effectiveness | Team based care and improve- | Level 1c
(2014). tered & patient ran- marily medical re- >18 in managing diabetes. ments in clinical outcomes.
domized trials cord, and office data
Depuccio et al. Systematic review Research studies in | Adults | Medical home interventions on |Improved HbAlc and self-man-| Level 2a
(2014). Medline focused on diabetes including education, agement; improved relation-
interventions. communication. ships with providers.
Liss et al. (2014). |Interrupted time series de-| Medical records re- | Ages | Electronic messaging and tele- | Increased utilization of alter- | Level 2¢
sign view and outreach 18-75 phone encounters. nate communication methods
data improved office visits.
Calman et al. Retrospective cohort Medical records re- | Ages | Integration of PCMH concepts. | Reduction in HbAlc for those | Level 2b
(2013). study view data >18 over 9%.
Gabbay et al. Cross-sectional study |Practice reported dia-| Ages | PCMH model concepts regard- | Higher performing PCMH with| Level 2b
(2013). from a pilot project betes data 18-75 ing diabetes measures. noted improvements in diabetes

measures (HbAlc, BP, LDL).

(Table 3) contd....
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erides.

Solberg et al. Mixed method model Survey data Ages PCMH and review of surveys | Improvement in diabetes mea- | Level 2¢
(2013). >18 and descriptive data. sures.
Berdine et al. Case study with cross-sec-| Pharmacy practice | Mean |PCMH and a pharmacist practice| Referrals for to pharmacists re- | Level 2¢
(2012). tional analysis model located ina [age 52.8 in primary care. sulted in improvements in BMI,
PCMH lipids and A1C at 1 and 2 years
after baseline.
DeVries et al. Observational cohort Claims data Ages |PCMH concepts on diabetes out-|Improvements in HbAlc, reduc-| Level 2b
(2012). study 18-75 comes. tion in hospitalizations and ED
visits.
Edwards et al. Observational cohort | Medical records re- | Ages |PCMH and pharmacist led inter-| Reductions in HbAlc, LDL, | Level 2b
(2012). study view data 18-85 ventions, and assessments. HDL, micro albumin. Improve-
ment in retinal exams and vacci-
nations.
Flottemesch et al. |Retrospective cross sectio-| Claims data (ICD9, | Ages PCMH care model evaluated. | Avoidable costs, reduction in | Level 2¢
(2012). nal CPT, E&M) 19-75 emergency care, and inpatient
costs.
Seiber et al. Observational cohort Medical record re- Ages Group medical visits. No statistically significant im- | Level 2b
(2012). study view data 40-60 provements in diabetes mea-
sures.
Moran et al. Observational pre- / post-[ Medical record re- Ages | RN-CDE integration and effect Improvements noted on Level 2¢
(2011). test design view data 18-80 on diabetes outcomes. HbAlc, LDL, HDL, triglyc-
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was separated into two categories, professional roles and
team-based approaches and the incorporation of technology.
The next sections address the evidence from the review.

3.1. Clinical Outcomes

In the PCMH, practices considered higher performing
can result in improvements in three outcomes. In this regard,
communicating more effectively with diabetic patients re-
garding testing and appointments resulted in significant im-
provements in HbAlc<7% (8.8%) BP<130/80mg/Hg
(19.5%) and LDL<100 mg/dl (14.9%) than lower perform-
ing practices [37]. When evaluating the effectiveness of
group medical visits on clinical outcomes for patients with
diabetes, there were also improvements in pre- and post-in-
terventions from group medical visits (n=62), but not statisti-
cally significant when compared to the control group
(n=137) [38]. Similarly, Solberg et al. [39] noted improve-
ments (p<0.001) in diabetes measures were achieved in the
context of a ‘health care home’ with an evaluation of the
care model, clinical information, decision management, and
self-management support. The health care homes are located
in metropolitan (#=65) and non-urban areas (n=37). The clin-
ic weekly visits ranged from less than 350, 350-549,
550-999 and over 1,000 visits per week (n=21, 27, 27, 27 re-
spectively). Optimal diabetes care within these clinics con-
sisted of control of HbAlc less than 7%, BP of 130/80 or
lower and low-density lipoprotein (LDL) of 100mg/dl or
less in addition to smoking cessation and daily aspirin use
[39]. Optimal diabetes care was noted to be correlated to in-
creased quality of care composite measures for diabetes in
the nonurban clinics and midsized clinics. In this regard,
there was a significant correlation (p=0.008) in the health
care home composite scores and diabetes care.

Table 4. Levels of evidence summary for included studies.

Levels Description Numbers
la Systematic review of randomized, controlled clinical 0
trials
1b Individual randomized controlled clinical trial 1
lc All or none 1
2a Systematic review of cohort studies 1
2b Individual cohort studies 9
2c Outcomes research 12
3a Systematic review of case-control studies 0
3b Individual case control 0
4 |Case series, poor quality cohort and case-control studies
and reviews
5 Expert opinion without explicit critical appraisal 0

[35] Reference for table: https://www.cebm.net/2009/06/oxford-centre-evidence-
based-medicine-levels-evidence-march-2009/

3.2. Utilization of Health Services

The costs associated with diabetes mellitus were estimat-
ed at $198 billion annually [40]. According DeVries et al.
[41] PCMH demonstration projects have shown reductions
in hospitalizations, ranging from 6% to 40%, and ER visit re-
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ductions, ranging from 7.3% to 29%. For example, the cost
savings per patient were estimated from $71 to $640. The
finding is similar to the $126 reduction reported from an
evaluation of the total and potentially avoidable costs [42] re-
sulting from practices engaged in quality improvement and
performance improvement initiatives.

The PCMH model has reduced costs through improved
clinical management and reduced unwarranted inpatient ad-
missions and ED visits [41, 42]. In a large study of ED visits
of PLDM (n=100,679), and those with chronic diseases
(n=393,317), David et al. [43] reported four categories of in-
teractions, including: 1) non-emergent care (n=100,679), 2)
emergent care (n=50,015), 3) preventable emergent care
(n=100,679), and 4) nonpreventable emergent care
(n=50,015). The statistically significant differences
(p<0.001) spanned all four categories of ED visits for
PLDM managed by s PCMH. A smaller study evaluating the
effect of the nurse CDE (certified diabetes educator), within
the PCMH on ED visits and inpatient admissions reported
no significant reductions in ED visits (p=0.65) or inpatient
admissions (p=0.70) [40].

A meta-analysis of 142 studies (48 cluster-randomized
and 94 patient level trials) revealed PCMH strategies de-
creased inpatient admissions by 18% (p<0.001) and readmis-
sions by 36% (p<0.02) for diabetic patients [17]. The cost re-
duction associated with the interventions was estimated to
be $338 per-patient-per-year. Furthermore, DeVries et al.
[41] reported significant reductions for inpatient hospital ad-
missions (p=0.003) and emergency room visits (p< 0.001) of
PCMH patients ages 18 to 44 (n=642 and n=1,222 respec-
tively) as compared to non-PCMH patients. Significant re-
ductions were also noted for inpatient hospitalizations
(p<0.001) in patients ages 45-64 (n=571); however, there
was no statistical significance for emergency room visits
(»p=0.056) in patients 45-64 (n=782). There was a small dif-
ference noted, however, for the unadjusted per-member-per-
month in patients managed in the PCMH versus the non-
PCMH (15.56% versus 17.62%).

At the end of a three-year study to evaluate the effects of
a patient-centered medical home implementation in 15 small
and medium-sized primary care groups, researchers reported
changes in utilization, costs, and quality between patients at-
tributed to pilot and non-pilot practices [44]. In this regard,
the pilot practices had 1.6 fewer emergency department vis-
its per 1,000 member months, or a 9.3% reduction from base-
line (p=0.01). Emergency department costs were lower in
the pilot practices after two (13.9% reduction, p<0.001) and
three years (11.8% reduction, p=0.001). Also, primary care
visits in the pilot practices decreased by 1.5% points
(p=0.02) with improved HbAlc (0.7% reduction at three
years, p=0.03).

In a cross-sectional study of Medicare claims data for
fee-for-service beneficiaries (n=231,163), Timbie et al. [45]
reported more advanced sites, or those with recognition of
the National Committee for Quality Assurance (NCQA),
were associated with 228 additional federally qualified
health visits per 1,000 Medicare beneficiaries (95%CI:
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176-278), compared with less advanced sites. In the ad-
vanced sites, there was a 0.02 point higher practice-level
continuity of care (95% CI: 0.01-0.03); greater likelihood of
administering two of four recommended diabetes tests; 181
additional visits to specialists per 1,000 beneficiaries (95%
CI: 124-232). The lower sites had 64 additional visits to
emergency departments (95% CI: 35-89). Rates of testing
for LDL, cholesterol, and nephropathy were substantially
higher in more advanced sites than in less advanced sites. Th-
ese included LDL test rates 2.8 points higher (95% CI
0.4-5.1), nephropathy test rates 7.7 points higher; (95% CI
4.1-11.3). The more advanced sites also had an increased
likelihood for completion of the four recommended diabetes
tests (4.9 points, 95% CI 2.5-6.7). Overall, more advanced
sites had higher Part B expenditures of $111 per beneficiary
(95% CI: 61-158) and Medicare expenditures of $353 (95%
ClL: 65-614) [45].

3.3. Care and Self-Management

A retrospective cohort study used administrative claims
data from a national health insurer to assess the association
between medication adherence and PCMH recognition (NC-
QA) in a national patient and provider population. Accord-
ing to Lauffenburger et al. [46], from the 313,765 patients
meeting the study criteria, 18,611 (5.9%) received care in a
PCMH. In terms of medication adherence, 43.9% of the med-
ical home patients were optimally adherent compared with
37.6% of the control patients. Among 4,660 matched control
and medical home practices, medication adherence absolute
rates were significantly higher in medical homes 2.2% (95%
CI, 1.5-2.9). The authors attributed the results to the in-
creased self-management resulting from NCQA PCMH
recognition. The program requires standardized processes to
support patient-provider relationships and patient engage-
ment supported by technology and effective care coordina-
tion. Similarly, in a study using text messaging to improve
glucose control, the majority of the participants (>70%) re-
ported changes in self-care behaviors [47]. Finally, research-
ers reported access to routine care (standardized beta [SP] =
.21, P =.004), and utilization of telephone encounters (Sp =
0.23, P <.001) were significantly associated with increased
adherence to oral hypoglycemic agents in a large cohort of
veterans with diabetes [48]. Although the researchers used
electronic health records to study the relationship between
the organizational features related to the adoption of PCMH
and the level of adherence to oral hypoglycemic agents,
there were no clinical or financial variables reported.

3.4. Recognition and Certification

In an evaluation of PCMH characteristics and quality of
diabetes care in 15 safety net clinics, Gunter et al. [49] re-
ported a higher PCMH score was associated with increased
odds of LDL control (OR=1.12, CI 1.02—1.23). In relation-
ship to specific scales, higher access and communication
scores were associated with decreased odds of HbAlc
screening (OR=0.41, CI 0.19-0.90), and higher odds of
HbAlc (OR=1.98, CI 1.14-3.47) and BP (OR=1.53, CI
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1.18-1.99) control. A higher care management score was as-
sociated with increased odds of HbAlc control (OR=1.61,
CI 1.03-2.50) and BP control (OR=1.21, CI 1.04-1.40). A
higher-quality improvement score was associated with in-
creased odds for two outcome measures: BP control
(OR=1.62, CI 1.45-1.80) and achieving the bundled mea-
sure (OR=1.71, CI 1.18-2.47); however, it was also associat-
ed with decreased odds of HbAlc control (OR=0.78,
CI=0.62-0.98). The two subscales were also negatively asso-
ciated with outcome measures. In this regard, a higher pa-
tient registry/tracking score was associated with decreased
odds of HbAlc control (OR=0.72, CI 0.60-0.87) and BP
control (OR=0.65, CI 0.58-0.73) and a higher test/referral
tracking score was associated with decreased odds of BP
control (OR=0.86, CI 0.80—0.92).

In a cross-sectional study, researchers evaluated the rela-
tionship between PCMH recognition in medical homes and
clinical performance [50] using data from the 2012 Uniform
Data System and a survey of PCMH recognition. The cen-
ters receiving the PCMH recognition generally performed
better on clinical measures than those without recognition.
After controlling for the patient, provider, and practice char-
acteristics, centers with PCMH recognition still reported sig-
nificantly better performance on diabetes control evaluated
through HBAlc levels (HbA1c<7%, SE=2.069 [0.7314],
p<0.01); however, these results were not associated with
provider and practice characteristics [50]. Similar outcomes
were reported in a retrospective cohort that examined the
transformation effects to an NCQA level three PCMH on
clinical diabetes outcomes (odds for well-controlled glucose
and BP and odds for normal BMI between 18.5 and 24.9
kg/m2) among 27 clinic sites in Florida. The transformation
was associated with 19% greater odds of having well-con-
trolled HbAlc (OR=1.19; 95% CI 1.05-1.34). Although the
transformation had less effect on BP for African Americans
and HbA1c control for Medicare insured, there was a greater
effect on weight control for patients older than 35 years
[51].

Through a cross-sectional study of 87 certified PCMHs
in Minnesota, Carlin, Flottemesch, & Werner [52] examined
the association between clinic transformation to a PCMH
and health care defined by five domains: 1) health care or-
ganization, 2) delivery system redesign, 3) clinical informa-
tion systems, 4) decision support, and 5) self-management
support with each domain categorized as either early-stage,
intermediate-stage, or late-stage. Overall, they reported a
12% to 18% decrease in the number of outpatient visits
(p<0.05). The marginal effect of increasing maturity in the
transformation of health care organization positively impact-
ed total utilization, but increased utilization was observed
for patients with two or more comorbidities (p<0.05). Also,
there was a significant increase in the number of prescrip-
tions written for patients when delivery system redesign was
in the late-stage transformation and patient comorbidities
were present (38% increase for the sickest cohort). In late-s-
tage transformation, the clinical information system maturity
was reported to drive a reduction in the number of outpatient
visits (range of 25% to 35%), for patients with diabetes
across all comorbidity status [52].
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3.5. Characteristics of Care Coordination

3.5.1. Professionals Roles and Team-Based Approaches

Pharmacist integration into the PCMH team-based mod-
els has demonstrated improvements in patient care, medica-
tion adherence, completion of diabetes care standards, and
self-management [53-55]. In smaller samples, PCMH de-
monstrated significant improvements in completion rates for
screenings such as foot exams (p<0.0001), referrals for spe-
cialty services such as eye exams (p<0.0001), vaccinations
for pneumococcal (p<0.0001) and influenza (p<0.0001), lab-
oratory evaluations such as HbAlc (p=0.0013), lipids
(p<0.0001), and urine microalbumin (»p<0.0001) [55]. Specif-
ically, the expanded role of the pharmacist in a diabetes as-
sessment service contributed to higher completion rates of
ADA standards for measuring and documenting HbAlc,
lipid panel, foot exam, referral for eye exam, microalbumin,
and pneumococcal and influenza vaccinations [55]. Further-
more, the addition of a pharmacist to the care team resulted
in lasting improvements to clinical indicators. In this regard,
an RCT with a pharmacist-led program focused on medica-
tion adherence and disease management services resulted in
improvements in HbA 1c, systolic BP, LDL and HDL, and to-
tal cholesterol outcomes at the two-years [54].

Generally, in smaller size studies, pharmacist integration
has shown statistically significant improvements in multiple
outcome measures over time. One study reported six months
following a pharmacist-led intervention, several improve-
ments were still noted from baseline, including HbAlc
(p=0.0122), LDL (p=0.0156), systolic BP (p=0.0302), and
diastolic BP (p=0.0012) [53]. Similarly, another study with
measurements at the first year of intervention reported im-
provements in HbAlc (p=0.000), BMI (p=0.000), LDL
(»=0.000), HDL (p=0.000), cholesterol (p=0.000), triglyc-
erides (p=0.000), and systolic BP (p=0.000) [54]. Two years
after pharmacist-led interventions, the same researchers re-
ported patients continued significant improvements in
HbAlc (p=0.006), LDL (p=0.000), total cholesterol
(»=0.000), HDL (p=0.000), triglycerides (p=0.002), and
BMI (p=000). Although the participants did not maintain the
improvements in HbAlc (p=0.132), systolic BP (p=0.777),
diastolic BP (p=0.968) three years after the intervention,
some improvements were maintained from baseline, includ-
ing LDL (p=0.007), total cholesterol (»=0.000), triglycerides
(p=0.008), and HDL (p=0.000) [54].

Furthermore, some studies reported the registered nurse
CDE integrated into PCMH with specific strategies in a simi-
lar manner as the pharmacist. The integration of the CDE de-
monstrated significant improvements in some clinical out-
comes, patient satisfaction, and Healthcare Effectiveness Da-
ta Information Set measures for PLDM [40]. In a a pre- and
post-test design, the integration of the nurse CDE with strate-
gies focused on glucose control resulted in significant im-
provements in HbAlc (p=0.000), fasting blood glucose
(»=0.002), and LDL (p=0.04). However, no statistically sig-
nificant improvements were noted in microalbumin, BP, and
BMI, primarily attributed by the researcher to the limited fo-
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cus on glucose control [40]. In an intervention study evaluat-
ing integration of a nurse CDE into the PCMH, the post-test
results revealed significant improvements in HbAlc from
9.6% to 8.0% (p=0.0001), LDL from 122.22mg/dl to
106.11mg/dl (p=0.04), and fasting blood glucose from
208.20 to 129.56 (p=0.002) [40]. Although not statistically
significant, there were also slight improvements in BMI
from 34.9 to 34.54 (p=0.26) and LDL decreases from 100 to
94.43mg/dl to 90.86 (p=0.53). There were no improvements
noted in either BP or microalbumin. A retrospective study of
PLDM (n=4,595) over a 9-year period revealed a 2% de-
crease in HbAlc (10.72% to 8.34%) for patients with a base-
line HbAlc of 9% [56]. For all participants, however, the
study reported a slight increase in the HbAlc (0.34%) from
baseline.

3.5.2. Incorporation of Technology

The integration of alternate modalities for communica-
tion, such as electronic messaging and telephonic encoun-
ters, have improved some aspects of care in the PCMH. For
example, in a small ‘pilot’ study, randomized and controlled
PLDM (n=10), ages 18 to 44, engaged in telephonic encoun-
ters more frequently attended appointments and communicat-
ed with primary care provider [57]. Similarly, a systematic
review reported PLDM benefited from targeted education in-
corporating technology, including improved self-manage-
ment, increased medication adherence, and lower HbA 1c val-
ues. Statistically significant decreases in hospitalizations, in-
creased visits, and more interactions with the primary care
providers were also reported [58]. Furthermore, an evalua-
tion of multidisciplinary interventions and communication
strategies on diabetic outcomes resulted in fewer office vis-
its and more contacts (phone and vertical) in the intervention
group than the control. The intervention group (n=4) had an
initial HbAlc of 10.2 prior to the intervention and 8.1%
post-intervention. The control group had similar decreases
in HbAlc (11% to 8.4%) [59].

In a single-group design with a quasi-systematic random
sample (n=20) study, Miller et al. [47] sent educational mes-
sages (three-time per week for three months) to the cellular
phones of PLDM with uncontrolled type 2 diabetes man-
aged by a PCMH recognized by NCQA. The intervention
was intended to impact glucose control, retinopathy screen-
ing rates, and self-care behaviors. Although only 11 subjects
complete the study, the researchers reported a mean HbAlc
reduction from 9.46 to 8.63 mg/dL (p=0.033) and increased
retinopathy screening. The 14 participants completing the ex-
it survey agreed they would recommend the TMP as they
were encouraged to take better care of their diabetes. During
the study, other interventions were initiated, such as insulin
initiation and intensification. However, there were no signifi-
cant findings reported by the researchers.

4. DISCUSSION

The evidence suggests PLDM have better clinical out-
comes (HbAlc, BMI, LDL, HDL, and triglycerides) when
managed by clinicians within the care model of the PCMH.
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Although the evidence did not show statistically significant
improvements in systolic or diastolic BP; a contributing fac-
tor could be the comorbidities associated with the popula-
tion. The literature suggests PCMH interventions have posi-
tively impacted quality-adjusted life years (QALY) and de-
creased expenditures for PLDM. Over a 20-year period, the
cost savings per QALY per-member-per-month ranged from
$7,898 to $16,649, using the Cardio-Metabolic Risk data set
derived from the Archimedes model [60]. Notably silent in
most reviewed studies was the financial impact on support-
ing the PCMH. The operating costs for PCMHs were report-
ed to be $1.40 to $25 more per visit [61]. These costs might
be difficult for small and medium-sized primary care prac-
tices to justify, especially with the financial burden associat-
ed with PCMH recognition [62].

PLDM managed by PCMHs were more likely to receive
preventive services, experience improvements in clinical out-
comes, and report reductions in emergency room visits [16].
One goal of the PCMH is to optimize care for chronically ill
patients through improved access and effective coordination
[56, 63]. Various interventions, such as group medical visits,
nurse certified diabetes educators, self-management pro-
grams, and pharmacist-led interventions as part of the
PCMH reported better care coordination that resulted in im-
proved control of HbAlc, LDL, BMI, and BP. Similarly, the
incorporation of technologies, such as electronic health re-
cords and texting applications, was reported to enhance care
coordination. Further research is needed, however, to deter-
mine the long-term PCMH impact on outcomes such as low-
er extremity amputations, ulcerations, retinopathy, nephropa-
thy, service utilization, and expenditures.

An important area discussed throughout the PCMH litera-
ture was team-based care [17, 54, 55, 64]. Although team-
based care was considered central for managing the complex-
ities and co-morbidities associated with chronic diseases,
such as diabetes mellitus, there were surprisingly few
studies focused on evaluating this specific dimension. In ad-
dition, effective communication and care coordination report-
ed as critical strategies for team-based care within the
PCMH [64] were also not widely reported in the quantitative
studies. However, in the first qualitative study of care coordi-
nators (n=25), Friedman et al. [63] reported coordinating fac-
tors, impeding or facilitating, including interoperable clini-
cal information technology, access to resources for patients;
level of care model integration, clinician and patient interac-
tions, and self-care practices. Furthermore, Kraschnewski
and Gabbay [65] reported technology, such as electronic
health records, web-based patient portals, and telemedicine,
supported clinician engagement in team-based care by facili-
tating communication and assisting with care coordination.
Yet, the literature was not clear about the degree or level of
technological integration for the typical PCMH.

The relationships between providers and patients that re-
sults in better patient engagement [66] have been
strengthened by the PCMH. PLDM have reported positive
experiences with access to care, care coordination, effective
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communication, knowledge development, health promotion,
interpersonal relationships, and mutual trust [67]. There
were appreciable differences noted between the PCMH and
the normal primary care practices; however, statistically sig-
nificant differences were not reported. In this regard, the inte-
gration of registered nurse certified diabetes educators (RN-
CDE) and different strategies led by a pharmacist within the
PCMH were supported by weak evidence but should be ex-
panded and evaluated in larger studies. The relationship be-
tween PCMH recognition/certification and clinical perfor-
mance have been established in at least three studies [50, 56,
67]. Similar to care bundles for clinical practice, where three
to five evidence-informed practices can reliably improve the
quality of care when collectively not separately implement-
ed [68], the PCMH might need to be evaluated as a ‘care
model’ bundle of target strategies rather than individual com-
ponents or specific strategies. Overall, the current literature
seems to suggest clinical outcomes, including screening and
monitoring, are improved in environments with comprehen-
sive multidisciplinary teams that have defined clinical roles,
clear communication expectations, and active care coordina-
tion.

Finally, there were multiple expert opinions and consen-
sus papers reviewed during the search process that advocat-
ed for further integration of specific clinical professionals in-
to the PCMH. For example, clinical pharmacists were noted
to be ‘key members’ for further integration into the PCMH
because they are ‘pioneering new and innovative ways to
practice clinical pharmacy’ to improve outcomes [69]. Yet,
there is limited evidence to support this expanded role for
clinical pharmacist focused that was noted to be focused on
‘obtaining national provider status’. [69] This is only one of
the multiple examples to justify the call for more research to
focus on understanding the discipline-specific roles for
physicians, nurses, pharmacists, dieticians, and others as
they are integrated into a team-based care model, and the
recognition that more evaluations are necessary to quantify
the outcomes produced by specific innovations in care strate-
gies and clinical practices.

4.1. Limitations

There are seven limitations for disclosure and discus-
sion. First, there were inconsistencies in the methods select-
ed to study PCMH variables across the studies. Second,
when consistently applied across the studies, these variables
were often poorly defined or applied differently with varied
nomenclature [26]. Third, multiple interventions were report-
ed by each study; hence identifying and reporting specific
findings was challenging, which increased the opportunity
for human error [70]. However, this limitation recognizes
the need for researchers to incorporate standardized instru-
ments, reliable and valid, and measurements for PCMH re-
search [71]. Fourth, the smaller sample sizes observed with
most studies [61] and the participant attrition was another
limitation. Fifth, the largely positive but narrow results ob-
served in most studies may be attributed to publication bias.
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Sixth, the search strategy confined to a single chronic dis-
ease might not reflect the overall benefit of the PCMH strate-
gies for other diseases. Finally, the systematic comparisons
necessary for meta-synthesis were not possible due to metho-
dological heterogeneity, including differences in study de-
signs, operationalization of variables, prevalence and inci-
dence reporting, and data collection methods. Despite these
limitations, this study incorporated a rigorous method, imple-
mented by experts in the areas of primary care, diabetes,
care models, chronic disease management, and systematic re-
views. Importantly, the limitations form this review can in-
form the development of future research as well as provide
the foundation for future inquiry.

CONCLUSION

The primary goal for this systematic review was to pro-
vide an overview of the scientific evidence about the impact
of the PCMH on clinical, financial, and health outcomes. Al-
though the PCMH continues to be a promising solution to
the longstanding challenges with managing diabetes, the
quality and strength of the evidence spanned from partially
conclusive to largely inconclusive about the overall effective-
ness of the PCMH. However, this review observed evidence
about the limited effectiveness of the PCMH in improving
clinical, financial, and health outcomes. The sustainability
of the positive outcomes was difficult to determine from the
available evidence.

The PCMH seemed most effective at decreasing emer-
gency room visits and lowering inpatient admission rates.
There were also small but notable reductions in the costs as-
sociated with diabetes care, primarily related to excessive uti-
lization. An important note of caution is the cost savings
achieved by the PCMH need to be balanced with the additio-
nal expenses for implementation. These were largely miss-
ing from the studies or not reported in a manner for addition-
al analysis. Researchers are recommended to report
achieved cost savings in relation to the required investments
to operate the care model, including considering the associat-
ed changes in payments and reimbursements.

In closing, multidisciplinary collaboration and teamwork
were reported as central strategies to effectively managing
diabetes mellitus. This review partially supports the effec-
tiveness in terms of the observed improvements in clinical
and economic outcomes. However, the opportunity to define
and compare concepts across studies was limited due to the
dissimilar terms and lack of universal definitions. In particu-
lar, the structure and function of the multidisciplinary team
need to be evaluated with outcomes from different care mod-
els. For the benefit of future evaluations, researchers need to
continue unpacking the PCMH ‘black box’ by selecting out-
come variables with standard terms and program variables
with published definitions from recognition and/or certifica-
tion frameworks to evaluate outcomes. Finally, qualitative re-
search might provide value in further understanding the role
of multidisciplinary collaboration and teamwork in the ad-
vancement of communication and care coordination from
the perspective of the providers.
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