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iabetes prevalence is predicted to rise dramatically
during the next 20 years, and
associated spending is expected to
increase threefold.1–3 Cultural barriers
contribute to this burden by preventing optimal care among diverse
ethnic groups that are at elevated
risk for high-cost complications.4–10
Culturally appropriate, clinically
sound, and cost-effective models are
needed to respond to the growing
and diverse populations affected by
diabetes worldwide.
Chronic disease now accounts for
75% of the $2 trillion in annual medical costs in the Untied States, and
adherence to prescription regimens
among those with chronic conditions is estimated to range from 20
to 50%.11,12 Nonadherence to medications accounts for ~ $100 billion in
annual health care costs.13,14 Health
care reform is a driving force to identify low-cost and clinically effective
interventions to improve health care
quality and reduce costs.
Nontraditional care management
models, innovative technologies
to improve patient adherence to
prescribed medical regimens, and
use of adherence-enhancing strategies in clinical practice would
greatly enhance the health impact of
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efficacious treatments and prevention efforts and consequently reduce
the burden of nonadherence-related
health care costs.
The most recognized approach
for improving care through the
current health care delivery system is the Chronic Care Model
(CCM) developed by Ed Wagner et
al.15–18 This model recognizes that a
substantial portion of chronic care
management takes place outside
of formal health delivery settings.
Patient self-management, delivery
system design (including information systems and decision-support
tools), and community resources are
crucial components of this model.
The CCM has been used successfully
in staff-model health maintenance
organizations, large group practices,
and community health clinics, and
its implementation has been shown
in numerous studies to improve
care in diabetes and other chronic
diseases.19
The medical home model holds
promise as a way to improve health
care in America by transforming how primary care is organized
and delivered. The Agency for
Healthcare Research and Quality
defines a medical home as a model
of the organization of primary care

that delivers the core functions of
primary health care: patient-centered, comprehensive, coordinated
care; superb access to care; and a
systems-based approach to quality
and safety.20
Integrating the concepts of the
CCM into newly created primary
care homes would be a valuable
undertaking. However, relatively few
provider settings are fully prepared
to implement the CCM.
Physician organizations, on
average, have adopted very few of
the components of the diabetes care
management index. Similar to the
CCM, the care management index
includes clinical practice guidelines, care management, physician
performance feedback, and disease
registries. Research conducted in
2006–2007 that measured the use of
care management processes (CMPs)
among large physician organizations
found that organizations used only
46% of the six CMPs studied. The
most prevalent were patient lists or
electronic registries (39.1%), feedback
to physicians on care quality (30.9%),
and use of patient educators (30.5%).
Less than 24% used nurse care managers.21 Usage was even less common
in small and medium-sized practices,
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with only 20% using patient-centered
medical home processes.22
These findings are consistent
with an Institute of Medicine (IOM)
report titled “Crossing the Quality
Chasm,” which concluded that the
gap between scientific knowledge
and routine practice in the treatment
of chronic conditions such as diabetes remains large. The IOM report
also suggested that low quality is
primarily the result of a failure at the
organizational level, rather than at
the individual physician level.23
The creation of primary care
homes is being recommended as
a method to integrate and implement these crucial components. The
Accountable Care Act may drive
a more rapid adoption of these
methods throughout our health care
system.24–26
Project Dulce was developed
in 1997 as part of a collaborative effort in San Diego County,
Calif., to improve the health and
access to health care of underserved, ethnically diverse people
with diabetes. Program partners
included the County of San Diego,
the Community Health Centers
network of clinics and its physicians, San Diego State University
behavioral health scientists, and the
Scripps Whittier Diabetes Institute,
a regional center specializing in
diabetes care and education. Project
Dulce incorporates elements of the
CCM in its underlying design.
In the subsequent 15 years,
studies evaluating the various components of the Project Dulce model
have demonstrated positive effects
on physiological, behavioral, and
cost-effectiveness outcomes.27–34 The
results of these studies are presented
below. As the United States continues to seek methods to deliver higher
quality medical care at lower costs,
the concepts tested with Project
Dulce in a real-world environment
may prove particularly valuable.
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Project Dulce Model
The Project Dulce model uses a patient
registry to identify and stratify patients
with diabetes by risk. Trained diabetes
registered nurses (RN/CDEs) follow
evidence-based care management protocols to lead a multidisciplinary care
team that provides clinical care and
management for patients in federally
qualified community health centers
throughout San Diego County. The
team also includes registered dietitians and medical assistants acting as
health coaches.
Trained peer educators—individuals with diabetes who have
successfully managed their own
disease—provide education and
support to participants. Peer-led
education has been demonstrated
as a successful method of delivering self-management education.35–37
These peer educators, or promotoras, hail from the patients’
ethnic group and are able to help
patients overcome cultural, social,
and economic barriers to effective
self-management.
Nurse care management approach
The clinical goals of Project Dulce
are to meet the American Diabetes
Association (ADA) Standards of
Medical Care and achieve improvements in A1C, blood pressure, lipid
parameters, and health behaviors.38
The nurse care management (NCM)
team uses established protocols and
preformatted orders for glucose,
lipid, and hypertension management.39 Participants undergo a 1-hour
baseline visit to assess demographic
information, history of diabetes,
weight/BMI, blood pressure, foot
status (including neurosensory
and vascular examinations), A1C,
chemistry and lipid panels, liver
function tests, and proteinuria.
The Patient Health Questionnaire
(PHQ2) screener for depression has
been added as part of the initial
assessment.40

Participants who are not at
target for their clinical parameters
are scheduled for quarterly or
more frequent visits as needed. At
each subsequent visit, an RN/CDE
reviews self-monitoring of blood
glucose (SMBG) results, provides
self-management guidelines, individualizes goals, orders follow-up
laboratory studies, and, in collaboration with a primary care provider
(PCP), provides recommendations
for changes in diabetes medications
following standardized management
protocols.
Peer education approach
The Project Dulce peer education curriculum “Diabetes Among
Friends” builds on the effectiveness
of the promotora model in reducing
Latinos’ cultural barriers to care and
health education.41,42 Individuals with
diabetes who exemplify the traits of a
“natural leader” are identified by peer
educators from the patient population in the diabetes group education
classes and trained by a team that
includes a lead peer supervisor,
nurses, and dietitians at the Scripps
Whittier Diabetes Institute as promotoras during a 3-month period.
Promotoras spend 40 hours learning
the education curriculum, behaviormodification techniques, group
instruction and mediation methods,
and employee standards. Specific
competencies have been created to
assess the capabilities and readiness
of the trainees and must be met to
be placed in the program as a peer
educator. The trainees co-teach two
series of classes with their trainer and
then, finally, teach two series on their
own under observation by the trainer.
The Project Dulce curriculum
is delivered in the native language
of participants and promotoras and
covers the basics of diabetes and
its complications, diet, exercise,
medications, SMBG, and cultural
beliefs that interfere with optimum
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self-management (e.g., fear of using
insulin and reliance on home-based
remedies as cures). Classes are
interactive, so patients may discuss
personal experiences and convey
support and advice to other group
members. The curriculum targets the
ADA standards of care to achieve
improvements in A1C, blood pressure, lipids, and self-management
behaviors.38
The value of the promotoradelivered education program stems
from their direct experience with the
community and participants’ living
and firsthand understanding of the
myths, beliefs, and cultural remedies
that may interfere with adherence
to health recommendations. This
type of support and empathy is often
difficult for professionally trained
individuals from outside the community to provide. Blood pressure
and weight are assessed, and participants’ SMBG logs are reviewed
at the beginning of each class, and
the promotoras have access to clinical laboratory results throughout
the clinical care period. Promotoras
encourage patients to follow up
with their PCP when patients are
not meeting ADA treatment goals,
but they are not permitted to
make any medication management
recommendations.
Support groups are offered on a
monthly basis by the same promotora
who teaches the classes. Patients are
called before each support group to
promote attendance. Group sessions
are 2 hours long and include topics
of interest to the participants, interactive discussions facilitated by the
promotoras, and, occasionally, guest
speakers to discuss areas of interest
(e.g., eye disease, foot care, or nutritional or weight loss approaches).
Project Dulce Results
Project Dulce has achieved remarkable results in improving objective
and subjective outcomes, including
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improvements in health status and
quality of life. Project Dulce has
enrolled and treated > 18,000 patients
in its 15-year history and has achieved
significant reductions in emergency
room visits and hospital admissions
within the first year of implementing
the disease management services.
Reports published to date on the
outcomes of the Project Dulce model
include evaluations that incorporate the entire comprehensive care
management model and that assess
individual components of the model,
such as peer education alone.27–34
Comprehensive interventions
Since program inception, several
studies have been conducted to assess
changes in clinical, behavioral, and
economic outcomes using this comprehensive care management model.
In a 1998–2000 pilot program,27 153
high-risk, primarily underserved,
Latino patients with type 1 or type
2 diabetes, aged 18–80 years, were
recruited from six community clinic
sites in San Diego County and
enrolled in Project Dulce NCM and
peer education. Baseline and 1-year
A1C levels, lipid parameters, systolic
and diastolic blood pressure, knowledge of diabetes, culture-based beliefs
in ineffective remedies, and treatment
satisfaction were prospectively measured. Risk progression in the group
receiving NCM and peer education
was compared to risk factor changes
in 76 individuals in a matched control
group (i.e., patients referred to but not
enrolled in Project Dulce who were

followed in the same community clinics over the same time period).
At the 1-year follow-up assessment, Project Dulce participants
showed substantial improvements
relative to baseline on clinical
indicators including A1C (reduced
from 12.0% at baseline to 8.3%
at 1 year, P < 0.0001), total cholesterol (reduced from 224 to
186 mg/dl, P < 0.0001), LDL cholesterol (reduced from 130 to 108 mg/dl,
P < 0.0001), and diastolic blood pressure (reduced from 80 to 76 mmHg,
P < 0.01). In addition, self-administered surveys in the Project Dulce
group showed increases in diabetesrelated knowledge (P < 0.05), and
treatment satisfaction (P < 0.01) and
reduced endorsement of beliefs in
culture-based remedies for diabetes (P < 0.01). The control group
showed no significant improvements
in clinical risk indicators over the
same time period. Additionally,
between-group comparisons at 1
year showed lower levels of A1C (8.3
vs. 10.4%, P < 0.0001), total cholesterol (186 vs. 220 mg/dl, P < 0.001),
LDL cholesterol (108 vs. 134 mg/dl,
P < 0.05), and triglycerides (181 vs. 248
mg/dl, P < 0.01) in Project Dulce compared to control group participants
(Table 1).27
A subsequent study using the
Project Dulce comprehensive care
management approach replicated
these improvements in clinical
outcomes and also demonstrated an
economically significant reduction in
hospital expenditures.28 Participants

Table 1. Between-Group Comparisons in Metabolic Parameters in the Project
Dulce and Comparison Groups at 1 Year
Measures

Project Dulce

Comparison

P

A1C (%)

8.3

10.4

< 0.0001

Total cholesterol (mg/dl)

186

220

< 0.001

LDL cholesterol (mg/dl)

108

134

< 0.05

Triglycerides (mg/dl)

181

248

< 0.01
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included 348 people with diabetes
covered under the San Diego County
Medical Services Program, who
were receiving care in community
health centers in San Diego County.
Changes in clinical outcomes and
medical care costs over 1 year were
compared between Project Dulce
participants and individuals in a
historical control cohort.
Project Dulce participants
evidenced statistically and clinically significant reductions in A1C
(0.8%, P < 0.001), systolic blood
pressure (5.4 mmHg, P = 0.001),
diastolic blood pressure (8.0
mmHg, P < 0.001), total cholesterol
(28.1 mg/dl, P < 0.001), and LDL
cholesterol (15.6 mg/dl, P < 0.001).
A comparison of total costs,
which included hospital, emergency
department, outpatient, pharmacy,
and diabetes management costs,
was included and suggested higher
expenditures for Project Dulce
participants during the first year
of disease management ($5,711 for
Project Dulce patients vs. $4,365
for control subjects, P < 0.001).
However, more refined analyses
demonstrated that, whereas costs
for pharmacy, diabetes-related
supplies, and disease management
increased under Project Dulce,
hospital and emergency department
care costs declined (although this
change was only marginally statistically significant). This decrease in
hospital and acute-care costs was
attributable to reduced likelihood of
admission rather than lowered costs
once patients were hospitalized.
This suggests a rapid and clinically and economically meaningful
benefit for a high-risk population. A
similar cohort evaluated as part of
the California Medicaid program 1
year earlier demonstrated analogous
results.43
Further evidence in 2007 documented the cost-effectiveness of
Project Dulce and the comprehensive
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care model. A validated simulation
model (the Center for Outcomes
Research Diabetes Model) was used
to evaluate the relative long-term
cost-effectiveness of the Project
Dulce model, as provided to four
cohorts defined by insurance status
in San Diego County as follows:
uninsured, county medical services,
Medi-Cal coverage (California’s
Medicaid program), and commercial insurance. Cost-effectiveness
was measured by incremental
cost-effectiveness ratios, which
measure the estimated incremental
cost of the Project Dulce, compared
to usual care, divided by the estimated incremental improvement in
quality-adjusted life-years (QALYs)
associated with the intervention.
Incremental cost-effectiveness
ratios were estimated at $10,141,
$24,584, $44,941, and $69,587 per
QALY gained for Project Dulce
versus control participants in
the uninsured, County Medical
Services, Medi-Cal, and commercial
insurance cohorts, respectively.30
The Project Dulce diabetes
care management program was
associated with cost-effective
improvements in quality-adjusted
life expectancy and decreased
incidence of diabetes-related complications throughout patients’ lifetime.
Project Dulce achieved these results
across a broad range of payers and
was especially cost-effective for
under- and uninsured groups.
Subsequently, in 2009–2010, as
part of a statewide Health Care
Coverage Initiative, low-income
adults with diabetes in San Diego
County were provided health insurance coverage and access to disease
management services, including
Project Dulce’s NCM and peer education. Health econometric methods
were used to compare costs of
participants in disease management
to those of nonparticipants, both
overall and in comparisons between

those who were newly insured versus
previously insured under an alternative county-sponsored insurance
product. Annual inpatient costs were
$1,260 lower, and outpatient costs
were $723 higher among participants
in disease management (P < 0.001
each). Similar to the previous study,
annual inpatient/emergency room
costs were $1,192 lower (P = 0.010),
and outpatient/pharmacy costs
were $703 greater (P < 0.001) among
participants receiving NCM, demonstrating the program’s effectiveness
in increasing participants’ use of
outpatient services.34
Peer educator–only interventions
In 2011, a randomized trial evaluated
the effectiveness of the Project Dulce
peer-led self-management education
alone compared to standard diabetes
care delivered in community health
centers. A total of 207 MexicanAmerican patients with diabetes and
an A1C ≥ 8% were recruited from
federally funded community health
centers in San Diego County and randomly assigned to the Project Dulce
peer intervention or continuation of
standard diabetes care. Relative to
the standard care control group, the
Project Dulce group exhibited greater
improvement across time in A1C (P
< 0.05) and diastolic blood pressure
(P < 0.04). Moreover, analyses that
examined changes within the Project
Dulce group showed statistically and
clinically significant improvements
in A1C from baseline to a 10-month
follow-up assessment and significant
improvements in secondary clinical
indicators, including in total cholesterol, HDL cholesterol, and LDL
cholesterol. No significant improvements were noted in the control group
over the same 10-month period of
time compared to baseline (Table 2).33
Discussion
Disease management and comprehensive care management have been
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evaluated in many environments and
have demonstrated success in randomized and nonrandomized studies.
Methods that can be incorporated in
building such models of care delivery
include telephonic, remote communication; one-on-one care management;
group medical visit interventions;
home visits; pharmacist-led medical management; and numerous
others.44,45 Variation can exist in the
structure and components of these
models.46 In this article, we reviewed
a specific approach based on the
CCM that has been tested and used
in the San Diego community for > 15
years: Project Dulce. This model uses
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comprehensive NCM that combines a
strong team approach to care delivery
with culturally appropriate, peer-led
self-management education.
The Project Dulce model was
purposefully integrated into a primary care community health center
setting with a high prevalence of ethnically diverse, underserved patients
to reach populations at highest risk,
facilitate easy access for patients,
and build preestablished relationships and trust with the providers.
Designed to allow team members
to work at the top of their scope of
practice, the model demonstrates the
ability to significantly improve clini-

cal quality for some of the highest-risk
community members while achieving the goal of lowering costs and
preventing unwanted admissions to
hospitals and emergency rooms.
In the cost-analysis data, of
particular interest was the fact that
the uninsured patients, who were
also younger (mean age 47.1 years)
compared to the commercial cohort
(55.2 years) demonstrated the greatest mean change in A1C, lipid levels,
and blood pressure values after the
intervention.30 This suggests that
an intervention provided earlier in
life has a high potential to provide
long-term health gains and may

Table 2. Results of Analyses of Covariance Examining Within-Group Changes in Clinical Indicators From Baseline to Month
4 and Month 10
Month 10 Assessment b

Month 4 Assessment a
n

Mean (SD)
at Month 4

D From
Baseline

n

Mean (SD)
at Month 10

D From
Baseline

Project Dulce

64

9.0 (1.9)

–1.7†

56

9.1 (2.0)

–1.5†

Control

81

9.1 (1.9)

–1.1

74

9.7 (2.3)

–0.8

Project Dulce

64

183.3 (46.1)

–11.0

57

186.8 (44.4)

–7.2*

Control

81

187.0 (40.9)

–8.5

74

192.1 (51.9)

–2.4

Project Dulce

64

47.3 (12.2)

+1.4*

57

48.1 (11.7)

+1.6*

Control

82

46.8 (13.5)

+0.5

74

47.9 (14.6)

+1.7

Project Dulce

60

99.1 (40.2)

–8.1

56

99.4 (36.3)

–8.1*

Control

80

104.3 (34.2)

–5.8

72

103.6 (37.7)

–7.2

Project Dulce

64

180.2 (103.7)

–28.7

56

182.3 (113.6)

–20.0

Control

82

192.0 (89.1)

–8.4

73

198.6 (28.3)

+7.5

A1C (%)

Total cholesterol (mg/dl)

HDL (mg/dl)

LDL (mg/dl)

Triglycerides (mg/dl)

*P < 0.05; † P < 0.01. Two-tailed P values pertain to tests of within-group changes from baseline.
a
Values reported for participants with baseline and month 4 values (total n for Project Dulce = 66, for control = 83; the n
values for individual analyses were reduced as noted because of missing values.
b
Values reported for participants with baseline and month 10 values (total n for Project Dulce = 58, for control = 75; the n
values for individual analyses were reduced as noted because of missing values.
Change values were calculated using the baseline mean of the subset of participants who completed the follow-up under
consideration. All analyses were controlled for age and sex; however, unadjusted means were reported.
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assess whether the quality and
cost-effectiveness can be translated
more broadly. A number of key elements are needed to build similar
disease management programs in
other environments. Senior health
system leadership must support the
concept and be prepared to make
an investment in its underlying
infrastructure to ensure success.
This includes assigning dedicated
personnel to lead the program and
staff the disease management teams;
allowing training time for the nurses,
dietitians, medical assistants, peer
educators, and physicians that will
be part of the core teams; creating
disease registries that will support risk stratification and clinical
management; identifying physical space in which to conduct and
deliver the program; and ensuring
that evidence-based protocols and
curriculums are in place to support management and education
recommendations. Engaging the

Registry

Preparation Phase
Expand registry and system-wide data
warehouse capabilities.
Add measures to generate risk reports for
diabetes population.

Organizational
Integration

Work Force

Use stratification algorithms to place patients
into high-, moderate-, and low-risk categories.

Evaluation and
Outcome

additionally positively affect employment productivity and translate into
positive role modeling and lifestyle
modifications within the family unit.
Additionally, these types of program interventions may have a more
significant effect on populations
that have previously lacked access to
quality care than on their insured,
higher-income counterparts. Finally,
in the county-wide data analysis, the
offsetting costs of the program suggest that comprehensive disease care
management should be considered
for some newly insured populations, and especially for adults with
diabetes.
In a recent publication of the
Commonwealth Fund, the United
States was noted to have the highest cost of health care delivery in
the world, yet the quality of care
in several areas has lagged behind
other countries.47 The interventions
in the Project Dulce programs use
lower-cost providers such as nurses
and other certified diabetes educators and peer-educators as part of
a team of health care providers to
deliver care and meet quality targets
set by the ADA, the Healthcare
Effectiveness Data and Information
Set, Medicare, and others. The
findings in these studies suggest
the effectiveness of this low-cost,
culturally sensitive approach to
self-management education for
high-risk diabetic populations. The
improvements noted in clinical and
behavioral indicators can translate
into long-term savings by preventing
the complications of diabetes and
instilling healthier patterns of lifestyle management in the home and
community environment. Such models may allow health care systems
in the United States to successfully
achieve better quality outcomes at a
lower cost.
Successful replication and
integration of such models in other
communities will be required to
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Train medical assistants to be health coaches
for chronic care team.
Train nurses, pharmacists, and social workers
to provide care management using
algorithms.
Train peer educators to provide selfmanagement education programs.
Provide education to administrative leads in
CCM.
Identify champion PCP to lead adoption of
CCM and support teams at sites.
Provide PCP training in CCM and develop
incentives to sustain its use.
Create outcomes reports for clinical, process,
satisfaction, and cost measures.
Create ongoing clinical and process
improvement methods.
Set annual goals and metrics for ongoing
improvement.

community early on in the process through awareness campaigns
and including them in steering
committees to develop programs
can facilitate acceptance as well.
Proposed steps for preparation and
deployment of teams within a health
system and the organizational elements required for a diabetes disease
management program are outlined
in Figures 1 and 2.
The potential significance of
this approach and these outcomes
extend far beyond the borders of San
Diego County. Incorporating nurse
care managers, dietitians, and peer
educators into the CCM provides
complementary multidisciplinary
support that can enhance diabetes
care interventions. Economical,
effective, and culturally tailored
interventions such as the Project
Dulce model may be a crucial link
in our health care delivery system
to achieve improved diabetes and
overall health outcomes.
Deployment Phase
Increase the number of
quality outreach
workers to schedule
at-risk patients for
laboratory tests and
clinic visits.
Deploy
multidisciplinary
trained teams to
medical homes and
community centers.

Adapt the medical
home to create an
environment that
fosters the delivery of
the CCM.

Aim and
Outcome
Achieve X%
improvement in
diabetes clinical
measures in
medical homes
targeted population
in Year 1 and
reduce Year 1
emergency
department visits
and inpatient
admission rates by
X%.

Provide outcomes
reports with metrics to
be acted on by quality
review committee,
leaders, and PCPs.

Figure 1. Key elements needed for a health system to prepare and deploy a diabetes
disease management program.
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4. Dashboards for
ongoing reports and
evaluation

Health Coach-Medical Assistant

3. Outreach to
schedule patients
into disease care
management
program

Goal is primary, secondary and tertiary prevention
of complications and hospital admissions

One or multiple positions based on the number of patients.

2. Stratification
based on HEDIS or
other risk level
methods

E x c e l l e n c e

Linked With PCP Office/Medical Home

Centralized Function
Quality Group
1. Proactive
identification of
patients via registry
or referral from
hospital

t o

High-risk Patients requiring complicated medical
management, managed by
NP, APN or Pharmacist + Education
3-4 visits until stable
Moderate-risk Patients requiring medical
management, managed with preformatted orders
+ PCP signoff and
RN + Education
Quarterly visits for maintenance
Group medical visits/telephonic/remote monitoring
are options

Low-risk patients and maintenance managed with
Peer-Led Self Management Education
8 weekly sessions + ongoing support groups
Positive PHQ-9
Social Worker Depression Care Manager
8 sessions + PCP or psychologist for medical
management

Figure 2. Proposed disease care management model for diabetes. APN, advanced
practice nurse; HEDIS, Healthcare Effectiveness Data and Information Set; NP,
nurse practitioner; PHQ-9, Patient Health Questionnaire 9.
Acknowledgments
The authors acknowledge our
partners in the implementation and
conduct of this work, the San Diego
Community Health Centers network and the County of San Diego.
Funding for these efforts was provided by The California Endowment
and National Institute of Diabetes
and Digestive and Kidney Diseases
grants 1 R18 DK070666-01A1 and
NCRR 1U54RR025204-01-01.
References
1

Huang ES, Basu A, O’Grady M,
Capretta JC: Projecting the future diabetes
population size and related costs for the U.S.
Diabetes Care 32:2225–2229, 2009
2
Cowie CC, Rust KF, Ford ES, Eberhardt
MS, Byrd-Holt DD, Li C, Williams DE,
Gregg EW, Bainbridge KE, Saydah SH, Geiss
LS: Full accounting of diabetes and pre-diabetes in the U.S. population in 1988–1994 and
2005–2006. Diabetes Care 32:287–294, 2009
3
Danaei G, Finucane MM, Lu Y,
Singh GM, Cowan MJ, Paciorek CJ, Lin
JK, Farzadfar F, Khang YH, Stevens GA,
Rao M, Ali MK, Riley LM, Robinson CA,
Ezzati M, on behalf of the Global Burden of
Metabolic Risk Factors of Chronic Diseases
Collaborating Group (Blood Glucose):

162

National, regional, and global trends in fasting plasma glucose and diabetes prevalence
since 1980: systematic analysis of health
examination surveys and epidemiological
studies with 370 country-years and 2.7 million participants. Lancet 378:31–40, 2011
4
Black SA, Ray LA, Makrides KS: The
prevalence and health burden of self-reported
diabetes in older Mexican-Americans:
findings from the Hispanic established
populations for epidemiologic studies of the
elderly. Am J Public Health 89:546–552, 1999
5
Harris MI: Racial and ethnic differences
in health care access and health outcomes for
adults with type 2 diabetes. Diabetes Care
24:454–459, 2001
6
Institute of Medicine: Unequal
Treatment: Confronting Racial and Ethnic
Disparities in Health Care. Washington, D.C.,
National Academy Press, 2002, p. 3–24
7
Lanting L, Joung I, Mackenbach J,
Lamberts S, Bootsma A: Ethnic differences
in mortality, end-stage complications, and
quality of care among diabetic patients.
Diabetes Care 28:2280–2288, 2005

betes intervention for Mexican-Americans.
Biol Res Nurs 9:130–141, 2007
11
Centers for Disease Control and
Prevention: Chronic disease and health
promotion [article online]. Available from
http://www.cdc.gov/NCCdphp/overview.htm.
Accessed 14 August 2012
12
Kripalani S, Xiaomei Y, Haynes RB:
Interventions to enhance medication adherence in chronic medical conditions. Arch
Intern Med 167:540–549, 2007
13
Osterberg L, Blaschke T: Adherence to
medication. N Engl J Med 353:487–497, 2005
14
Zhang P, Zhang X, Brown J, Vistisen
D, Sicree R, Shaw J, Nichols G: Global
healthcare expenditure on diabetes for 2010
and 2030. Diabetes Res Clin Pract 87:293–301,
2010
15
Wagner EH, Austin BT, Von Korff
M: Improving outcomes in chronic illness.
Manag Care Q 4:12–25, 1996
16
Wagner EH, Austin BT, Von Korff M:
Organizing care for patients with chronic
illness. Milbank Q 74:511–544, 1996
17
Wagner EH, Davis C, Schaefer J, Von
Korff M, Austin B: A survey of leading
chronic disease management programs: are
they consistent with the literature? Manag
Care Q 7:56–66, 1999
18
Wagner EH, Austin BT, Davis C,
Hindmarsh M, Schaefer J, Bonomi A:
Improving chronic illness care: translating
evidence into action. Health Aff (Millwood)
20:64–78, 2001
19
Coleman K, Austin BT, Brach C,
Wagner EH: Evidence on the chronic care
model in the new millennium. Health Aff
(Millwood) 28:75–85, 2009
20
Agency for Healthcare Research and
Quality: Defining the PCMH [article online].
Available from http://pcmh.ahrq.gov/portal/
server.pt/community/pcmh__home/1483/
PCMH_Defining%20the%20PCMH_v2.
Accessed 10 August 2012
21
Rittenhouse DR, Shortell SM, Gillies
RR, Casalino LP, Robinson JC, McCurdy
RK, Siddique J: Improving chronic illness
care: findings from a national study of care
management processes in large physician
practices. Med Care Res Rev 67:301–320, 2010
22
Rittenhouse DR, Casalino LP, Shortell
SM, McClellan SR, Gillies RR, Alexander
JA, Drum ML: Small and medium-size
physician practices use few patient-centered medical home processes. Health Aff
(Millwood) 30:1575–1584, 2011

Trivedi AN, Zaslavsky AM, Schneider
EC, Ayanian JZ: Trends in the quality of care
and racial disparities in Medicare managed
care. N Engl J Med 353:692–670, 2005

23
Institute of Medicine Committee on
Quality of Health Care in America: Crossing
the Quality Chasm: A New Health System for
the 21st Century. Washington, D.C., National
Academy Press, 2001

9
Sequist T, Adams A, Zhang F, RossDegnan D, Ayanian JZ: Effect of quality
improvement on racial disparities in care.
Arch Intern Med 166:675–681, 2006

24
Lee TH, Bodenheimer T, Goroll AH,
Starfield B, Treadway K: Redesigning primary care [video presentation]. N Engl J Med
359:e24, 2008

10
Vincent D, Pasvogel A, Barrera L: A
feasibility study of a culturally tailored dia-

25
Rittenhouse DR, Shortell SM, Fisher
ES: Primary care and accountable care: two

8

Volume 30, Number 4, 2012 • Clinical Diabetes

B r i d g e s

t o

E x c e l l e n c e

essential elements of delivery-system reform.
N Engl J Med 361:2301–2303, 2009

systematic review. Am J Prev Med 33:418–427,
2007

developed. Health Aff (Millwood) 31:103–109,
2012

26
Longworth DL: Accountable care
organizations, the patient-centered medical
home, and health care reform: what does it all
mean? Cleve Clin J Med 78:571–582, 2011

36
Viswanathan M, Kraschnewski J,
Nishikawa B, Morgan LC, Thieda P,
Honeycutt A, Lohr KN, Jonas D: Outcomes
of community health worker interventions.
In Evidence Report/Technology Assessment
No. 181 (AHRQ Publication No. 09-E014).
Rockville, Md., Agency for Healthcare
Research and Quality, 2009, p. 11–144

46
Egginton JS, Ridgeway JL, Shah ND,
Balasubramaniam S, Emmanuel JR, Prokop
LJ, Montor VM, Murad MH: Care management for type 2 diabetes in the United States:
a systematic review and meta-analysis [article
online]. BMC Health Serv Res 12:72, 2012

27
Philis-Tsimikas A, Walker C, Rivard
L, Talavera G, Reimann JOF, Salmon M,
Araujo R: Improvement in diabetes care of
underinsured patients enrolled in Project
Dulce. Diabetes Care 27:110–115, 2004
28
Gilmer T, Walker C, Philis-Tsimikas
A: Outcomes of Project Dulce: a culturally
specific diabetes management program. Ann
Pharmacother 39:817–822, 2005
29

World Health Organization: Peer support programs in diabetes [article online].
Available from http://www.who.int/diabetes/publications/Diabetes_final_13_6.pdf.
Accessed 31 May 2012
30

Gilmer TP, Roze S, Valentine WJ, EmyAlbrecht K, Ray JA, Cobden D, Nicklasson
L, Philis-Tsimikas A, Palmer AJ: Costeffectiveness of diabetes case management
for low-income populations. Health Serv Res
42:1943–1959, 2007
31
Gilmer T, Walker C, Johnson E, PhilisTsimikas A, Unutzer J: Improving treatment
of depression among Latinos with diabetes
using Project Dulce and IMPACT. Diabetes
Care 31:1324–1326, 2008
32
Fortmann A, Gallo L, Philis-Tsimikas
A: Glycemic control among Latinos with
type 2 diabetes: the role of social-environmental support resources. Health Psychol
30:251–258, 2011
33
Philis-Tsimikas A, Fortmann AL
Lleva-Ocana L, Walker C, Gallo LC: Peer-led
diabetes education programs in high-risk
Mexican Americans improve glycemic
control compared to standard approaches: a
Project Dulce promotora randomized trial.
Diabetes Care 34:1926–1931, 2011

37

Ayala GX, Vaz L, Earp JA, Elder JP,
Cherrington A: Outcome effectiveness of the
lay health advisor model among Latinos in
the United States: an examination by role.
Health Educ Res 25:815–840, 2010
38
American Diabetes Association:
Standards of Medical Care in
Diabetes—2012. Diabetes Care 35 (Suppl.
1):S11–S63, 2012
39
Mazze R, Strock, E, Simonson G,
Bergenstal R: Staged Diabetes Management:
A Systematic Approach. 2nd ed. West Sussex,
England, John Wiley and Sons, 2006
40
Kroenke K, Spitzer RL, Williams JB:
The Patient Health Questionnaire-2: validity
of a two-item depression screener. Med Care
41:1284–1292, 2003
41
Norris SL, Chowdhury FM, Van Le K,
Horsley T, Brownstein JN, Zhang X, Jack L
Jr, Satterfield DW: Effectiveness of community health workers in the care of persons
with diabetes. Diabet Med 23:544–556, 2006
42
Foster G, Taylor SJ, Eldridge SE,
Ramsay J, Griffiths CJ: Self-management
education programmes by lay leaders for
people with chronic conditions. Cochrane
Database Syst Rev CD005108, 2007
43
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. Diabetes Care 27:95–103, 2004

Gilmer T: Costs of chronic disease management for newly insured adults. Med Care
49:e22–e27, 2011

44
Ekeland AG, Bowes A, Flottorp S:
Effectiveness of telemedicine: a systematic
review of reviews. Int J Med Inform 79:736–
771, 2010

35
Rhodes SD, Foley KL, Zometa CS,
Bloom FR: Lay health advisor interventions
among Hispanics/Latinos: a qualitative

45
Burke RE, O’Grady ET: Group visits
hold great potential for improving diabetes
care and outcomes, but best practices must be

34

Clinical Diabetes • Volume 30, Number 4, 2012

47
Squires DL: Explaining high health care
spending in the United States: an international comparison of supply, utilization,
prices, and quality [article online]. Available
from http://www.commonwealthfund.
org/~/media/Files/Publications/Issue%20
Brief/2012/May/1595_Squires_explaining_high_hlt_care_spending_intl_brief.pdf.
Accessed 14 August 2012

Athena Philis-Tsimikas, MD, is a
corporate vice president and Chris
Walker, MPH, is the senior director at
the Scripps Whittier Diabetes Institute
in La Jolla, Calif. Todd P. Gilmer,
PhD, is a professor of health economics in the University of California,
San Diego (UCSD) Department of
Family and Preventive Medicine in
La Jolla. James Schultz, MD, is the
medical director of Neighborhood
HealthCare in Escondido, Calif. Addie
L. Fortmann, MS, is a doctoral candidate, and Linda C. Gallo, PhD, is a
professor of psychology, adjunct professor in the Graduate School of Public
Health, and senior core investigator
with the Institute for Behavioral and
Community Health at the San Diego
State University/UCSD joint doctoral
program in clinical psychology.

163

