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OBJECTIVE.

DESIGN.
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Puget Sound
Seattle, Wash
Effective Clinical Practice.
1998;1:12-22.

Ongoing evaluation of a population-based intervention.

SETTING/PARTICIPANTS. Group Health Cooperative of Puget Sound, a staff model
HMO in which more than 200 primary care providers treat approximately 15 000
diabetic patients.

A program of support to improve the ability of primary care teams to
deliver population-based diabetes care was implemented. The elements of the program
are based on an integrated model of well-validated components of delivery of effective
care to chronically ill populations. These elements have been introduced since the
beginning of 1995, and some aspects of the program were pilot-tested in a few practice
sites before being implemented throughout the organization. The program elements
include 1) a continually updated on-line registry of diabetic patients; 2) evidence-based
guidelines on retinal screening, foot care, screening for microalbuminuria, and
glycemic management; 3) improved support for patient self-management; 4) practice
redesign to encourage group visits for diabetic patients in the primary care setting; and
5) decentralized expertise through a diabetes expert care team (a diabetologist and a
nurse certified diabetes educator) seeing patients jointly with primary care teams.

INTERVENTION.

Patient and provider satisfaction through existing systemwide measurement processes; process measures, health outcomes, and costs are
tracked continuously.
MAIN OUTCOME MEASURES.

RESULTS. Patient and provider satisfaction have improved steadily. Interest in and use
of the electronic Diabetes Registry have grown considerably. Rates of retinal eye
screening, documented foot examinations, and testing for microalbuminuria and
hemoglobin A1c have increased substantially.
CONCLUSIONS. Providing support to primary care teams in several key areas has made
a population-based approach to diabetes care a practical reality in the setting of a staff
model HMO. It may be an important mechanism for improving standards of care for
many diabetic patients.

raditional medical practice is organized to respond quickly to acute patient problems, but it does not adequately serve the needs of persons with chronic illnesses, such as diabetes (1). More than 90% of diabetic patients receive their care from primary care providers who may not have a special interest in or up-to-date information
on diabetes and who see diabetic patients in the course of busy days filled with patientgenerated visits for specific problems, most of which are not related to diabetes.
Specialist physicians have been shown to be more knowledgeable about efficacious
interventions for some major chronic illnesses, may adopt new approaches more quickly
(2, 3), and produce better outcomes in hospital settings (4–6). When diabetic patients see
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Methods
Setting

Group Health Cooperative of Puget Sound is a not-for-profit HMO that serves more than 400 000 enrollees in western
Washington State. These enrollees include approximately
15 000 diabetic patients, who are cared for by more than 200
primary care providers practicing in 25 clinics around Puget
Sound. Two endocrinologists serve this population: One has
a traditional consultative role in a GHC specialty clinic, and
the other has the population-based role described below.
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specialists in the context of organized programs, such as
hospital-based clinics, outcomes are improved (6–8).
However, it is difficult to tell how much of the improvement is due to expert knowledge and how much is due to
the systematic and organized approach to care. Indeed, in
the Medical Outcomes Study (9), which compared outpatient management of type 2 diabetes and hypertension by
family practitioners, general internists, and specialists, few
significant differences were seen. It could be argued that the
main conclusion of the Medical Outcomes Study is that the
management of these chronic illnesses was poor in all settings, reflecting the lack of a well-organized, systematic
approach to care.
When the management of diabetic patients by generalists and endocrinologists was compared at a large
Veterans Affairs Medical Center (10), some interesting
observations were made. Although diabetic patients seen
in the diabetes clinic were somewhat more likely to
receive appropriate routine care for diabetes, such as foot
examinations or testing for hemoglobin A1c (HbA1c),
they were less likely to receive routine care that was not
directly related to diabetes (such as inquiries about cardiac symptoms). Less than 75% of diabetic patients were
receiving the “minimally acceptable” standard of care,
even in the specialty clinic. This result may reflect the
lack of a systematic, organized approach to care.
Several approaches have been tried to improve the
care of diabetic patients in primary care settings. These
include the use of “diabetes mini-clinics” within primary
care practices (11, 12), the encouragement of better organization of patient education (13, 14), and case management
by nurse specialists under the supervision of diabetologists
(15). We have developed a multifaceted approach to the
improvement of diabetes care at Group Health Cooperative of Puget Sound (GHC); this approach enhances
the primary care provider’s ability to deliver diabetes care
in a planned, population-based manner (16, 17). It is based
on a model and incorporates well-validated concepts for
the delivery of care and self-management support to persons with chronic illness (1, 16). In this paper, we report an
evaluation of the first 3 years of this program and document the improvements and problems encountered.
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FIGURE 1. Rates of dilated retinal examinations (diamonds) and
hemoglobin A1c (HbA1c) testing (circles) among diabetic
patients at Group Health Cooperative of Puget Sound since
1993. HEDIS = Health Plan Employer Data Information Set.

Program Design

The diabetes improvement program at GHC, called the
Diabetes Roadmap, was initiated in 1994, and the first
intervention components were introduced into the GHC
delivery system early in 1995. The Roadmap is a comprehensive, centrally coordinated effort to improve the outcomes (health status, clinical status, patient satisfaction, and
cost) of all diabetic patients seen at GHC. Specific intermediate targeted outcomes include increased rates of retinal
screening, increased performance and documentation of
foot inspection and risk-related education, increased testing for microalbuminuria, increased testing for HbA1c,
reduced HbA1c levels, and improved patient satisfaction.
We developed measurement approaches for each of these
outcomes. Except for the approach to patient and provider
satisfaction, all approaches rely on automated data collated
in the Diabetes Registry.
The theoretical and evidence base for the design of
the Roadmap has been described elsewhere (1, 16). It was
derived from an analysis of successful interventions for
chronic disease and is summarized in Figure 1. Central
to improved outcomes are regular, productive interactions between an empowered patient and a prepared
provider team and interactions in which the clinical and
self-management needs of the diabetic patient are met.
For productive interactions to occur, practice systems
must ensure that provider teams have requisite expertise,
appropriate patient information, and organized clinical
practice support and that patients have ready access to
self-management support resources.
Clinical Information Systems:
The Diabetes Registry

All primary care providers at GHC have computer workstations in their offices (Compaq 486 PCs) that are linked
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to the administrative, pharmacy, and laboratory databases
of GHC. All patients who enroll at GHC choose a primary care provider, and patients with diabetes are identified
from administrative databases by pharmacy (prescriptions
for insulin or diabetes medications), laboratory (elevated
fasting or random blood glucose levels or elevated HbA1c
levels), or hospital discharge data (International Classification of Diseases, ninth revision [ICD-9] codes for diabetes mellitus). Utilization and laboratory data are added
regularly to keep this registry database current.
Since 1995, each primary care provider has been
given a quarterly written summary, in the form of a printed spreadsheet, of the diabetic patients under her or his
care. This summary shows the dates and results of routine
assessments, such as dilated retinal examinations and measurement of serum creatinine, lipid, and HbA1c levels
(Table 1). Since May 1996, providers have been able to
access this information at their computer workstations
through the regularly updated, on-line Diabetes Registry.
Laboratory and pharmacy data are updated daily.
Information about the dates of dilated retinal examinations is entered from the Appointments and Registration
database once a month, but updates will soon be done
more frequently. The results of retinal examinations are
entered directly by optometry and ophthalmology staff
members. Primary care teams are encouraged to enter the
results of foot examinations, vital sign assessment (smok-

ing status, blood pressure, height, and weight), and patient
education interactions into their workstation by using simple, standardized data entry screens. The registry database
provided most of the evaluative information for this paper.
In addition to giving primary care providers information about their diabetic patients in the form of a
spreadsheet, the registry can also print out a summary for
a particular patient; this can serve as a reminder of the elements of care that should be addressed for that patient.
This summary includes a prioritized list of all elements of
care that the diabetic patient should receive (Figure 2).
Delivery System Design: The Planned
Diabetes Visit and Chronic Care Clinic

Evidence from GHC and elsewhere suggests that it is difficult to meet the complex needs of a diabetic patient in a
typical 10- to 20-minute primary care visit for which only
minimal preparation is possible. We have implemented
two related innovations in the organization of care for
diabetic patients: the planned diabetes visit, as modeled in
joint visits with the diabetes expert team (see The
Diabetes Expert System), and the chronic care clinic.
The chronic care clinic, derived from the concept of
the British mini-clinic (11, 12), is a regular half-day session in a primary care physician’s practice that is devoted
to the care of 6 to 10 diabetic patients. Patients are invited
in groups for clinic appointments. Each patient receives a

TA B L E 1

Data Elements Captured on the Diabetes Registry
CATEGORY

DATA ELEMENTS

SOURCE

Demographic elements

Name, sex, address, telephone number, ID date*, ID
source†, consumer number

Administrative database

Vital signs

Smoking status, height, weight, blood pressure

Vital statistics data entry screen

Cardiac elements

Aspirin use and levels of cholesterol, low-density
lipoprotein cholesterol, high-density lipoprotein
cholesterol, and triglycerides

Pharmacy and laboratory databases

Renal elements

Angiotensin-converting enzyme inhibitor use, serum
creatinine level, urinary microalbumin–to–urinary
creatinine ratio

Pharmacy and laboratory databases

Eye examination

Date and results of most recent dilated retinal
examination

Administrative database and eye
data entry screen

Foot care

Date and results of most recent foot examination

Foot care data entry screen

Glycemic control

Hemoglobin Alc level; oral hypoglycemic agents or
insulin regimen

Pharmacy and laboratory databases

Patient education

Date of initiation of each element of self-management or
behavioral change

Patient education data entry
screen

Service utilization

Outpatient visits, hospitalizations, telephone contacts

Administrative database

*Date on which the person was identified as having diabetes.
†
Source that identified the person as having diabetes (such as laboratory database or pharmacy database).
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systematic assessment, a pharmacist’s evaluation of his or
her drug regimen, interaction with a nurse with regard to
self-management needs, and a private physician visit he
or she then attends a facilitated group session. The chronic care clinic is currently being evaluated in a randomized
trial; data are not yet available. Both the planned diabetes
clinic and the primary care clinic emphasize the importance of practice team preparation for a visit; this preparation should include collecting and assembling relevant
data, developing and maintaining a treatment plan that
emphasizes the prevention of complications of diabetes,
and discussing and revising the treatment and self-management plan with the patient.

Decision Support: Evidence-Based
Clinical Guidelines

To ensure that practices have the requisite expertise to
manage diabetes, formal guidelines serve as the foundation
for our approach. The approach we use to develop and
implement evidence-based guidelines at GHC is described
elsewhere (18, 19). Guidelines for retinal screening, foot
care, screening for microalbuminuria, and glycemic management have been developed and implemented.
Retinal Screening: The retinal screening guideline
was introduced in March 1995. All patients with type 2
diabetes must have a dilated retinal examination annually from the time of diagnosis, and all patients with type 1
Date: 1/10/97
Consumer # 00000188
Patient Name: Brown, Betty
Patient Age: 65
Primary Practitioner: Payne, Thomas

Group Health Cooperative of Puget Sound
Patient Summary Sheet
Primary Phone #:
Alternate Phone #:
Clinical Roadmap Populations
Diabetes, Secondary Prevention Heart Care
Identified Risk Factors and Reminders for this Patient
1. Heart Care Reminders

Patient received:
An Active Partnership for Your Heart? If not contact resource line at (8-320) 448-6448 or 1-800-992-2279
Capture aspirin use status on the registry.
No baseline LDL on record.
Capture baseline LDL by investigation of chart for past fasting lipid profiles while patient was not on a medication.
For ideal baseline measure average two fasting lipid profiles. Program will suggest lipid therapy based on goals of
therapy of (LDL < 100) or (LDL < 130 and TC/HDL ratio <4) and will ignore 30% reduction in LDL as goal of therapy
until baseline LDL entered.
Patient has not yet achieved lipid lowering goals suggested by the secondary prevention guideline.
Consider increasing dosage of current medication of changing to a more powerful medication to lower LDL.
Goals of therapy are
30% reduction from baseline LDL (if baseline entered) or LDL <130 and TC/HDL ratio <4
2. Kidney Risks
>50 mcg, suggest ACE Inhibitor per Microalbuminuria Guideline
Creatinine > 1.5
3. Retinal Screening
Due for Retinal Screening Exam
Retinal changes present: Right eye status: BDR

Left eye status: BDR

4. Foot Risk Status
High Risk Foot, initiate prophylactic intervention program per Diabetic Foot Screening guideline and encourage
patient to sign prophylactic foot care contract
5. Glycemic Control
HbA1c > 8.0, refer to Glycemic Control Guideline
BMI > 27.0
Sample patient summary from the Diabetes Registry. ACE = angiotensin-converting enzyme; BDR = background diabetic
retinopathy; BMI = body mass index; HbA1c = hemoglobin A1c; HDL = high-density lipoprotein; LDL = low-density lipoprotein; TC =
total cholesterol.
FIGURE 2.
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diabetes must have this examination annually beginning
5 years after diagnosis. The examinations are done by
optometrists who are trained and supervised by ophthalmologists at several GHC sites. The responsibility for the
eye appointments remains with the optometry departments, but the primary care teams influence the program
by tracking patients from the Diabetes Registry and
encouraging them to make eye appointments.
Foot Care: The foot care guideline was introduced
in August 1995. All patients with type 2 diabetes have a
foot screening examination annually from the time of
diagnosis, and all patients with type 1 diabetes should have
this examination annually beginning 5 years after diagnosis. The purpose of this examination is to identify persons
at high risk for developing foot ulcers in the next few years
because of neuropathy, deformities, or peripheral vascular
disease (20, 21). Examination identifies the presence or
absence of foot deformities, excessive callus, or bunions
and uses the Semmes–Weinstein 5.07 monofilament (21)
to test cutaneous pressure sensitivity. Patients found to be
at high risk are taught protective foot care behavior
through the use of patient contracts (22). This guideline
also provides advice on the management of established
foot ulcers. The Diabetes Registry is used to maintain
tracking of patients who have had foot examinations, those
who are overdue for examinations, and those who are at
high risk for foot problems. A simple data entry screen
allows input of the five essential data elements.
Screening for Microalbuminuria: The microalbuminuria guideline was introduced in November 1996. All
diabetic patients 12 to 70 years of age who are not already
receiving an angiotensin-converting enzyme inhibitor have
the urinary microalbumin–to–urinary creatinine ratio
measured in a random urine sample on an annual basis. If
the result is positive on two occasions, the patient should
start receiving lisinopril and build up to 10 mg daily.
In addition, patients who smoke are counseled vigorously about smoking cessation (23) and patients
receive advice on cardiac risk reduction (24, 25) and are
supported in their efforts to achieve an HbA1c level less
than 7% (25). The Diabetes Registry is automatically
updated when patients are tested for microalbuminuria,
and it allows the easy identification of patients who have
not been tested or are overdue for testing.
Glycemic Management: A guideline suggesting how
and when to use diet, exercise, oral hypoglycemic agents,
and insulin was introduced in July 1997. This guideline
will help primary care providers and their diabetic patients
make joint, evidence-based decisions about an appropriate
target HbA1c level and a rational and acceptable method
for achieving that level. It includes detailed support for
both patient and provider about intensive insulin therapy
for appropriate patients, and it is linked to patient selfmanagement support material and other resources.
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In addition to the diabetes-specific guidelines discussed above, several other GHC guidelines have had a
positive effect on diabetic patients. Most notable are
guidelines for the prevention of coronary heart disease
and for adult immunization; these guidelines contain
specific advice and targets for diabetic patients.
Decision Support: The Diabetes
Expert System

The Diabetes Expert System supports the implementation of guideline use and other interventions through
two layers of support for primary care teams.
The Diabetes Expert Team: To support our population-based approach to improving diabetes care, we created
an expert diabetes team consisting of a diabetologist and a
nurse certified diabetes educator. Rather than see patients
in a specialty center on a referral basis, the team travels to
each of the 25 primary care clinics several times each year to
make joint visits with the primary care teams (which consist of any combination of a physician, a nurse, and a physician’s assistant or nurse practitioner). Each visit lasts
approximately 30 to 40 minutes, during which the patient
(possibly with family members), the primary care team,
and the diabetes expert team meet together. In a typical day,
the diabetes expert team sees two or three patients with
each of three to six primary care teams. This delivery
design is intended to 1) give appropriate advice for the individual patients seen; 2) model, for the primary care team,
ways to set priorities with patients and organize effective
planned visits; 3) address patients’ specific concerns and
ensure that routine aspects of care (such as foot examinations, eye examinations, and HbA1c testing) are done; 4)
demonstrate, to the primary care team, efficient ways to
examine the feet, interpret the results of blood glucose selfmonitoring, and manage important issues, such as cardiac
risk reduction and changes in behavior related to diet and
exercise; 5) reinforce other aspects of the diabetes improvement efforts (such as use of the Diabetes Registry, evidencebased guidelines, patient education materials, and planned
group visits); and 6) answer general questions about diabetes from both patients and the primary care teams.
Practices also have the option to refer diabetic
patients for traditional specialty consultation.

Nursing Involvement in Population-Based Management: New nursing functions have been approved at several
of the clinical practice sites where a registered nurse who is
also a certified diabetes educator is supported with the time
and resources to provide local expertise and help the primary care teams implement Roadmap interventions. The registered nurse contributes to the primary care teams’ development of a population-based management approach that
reaches all diabetic patients, not just those who initiate visits
for an episode of illness. The registered nurse helps primary
care teams use the Diabetes Registry to organize care,
Effective Clinical Practice
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redesign clinic activities to accommodate planned diabetes
visits or chronic care clinics, implement self-management
support activities, and coordinate care with other delivery
settings. This person is also involved in shaping patient education and self-management follow-up care.
Decision Support: Guideline Implementation

Several techniques are used to assist in the implementation of guidelines (19).
Classic Continuing Medical Education: In the past
3 years, we have held 10 large continuing medical education courses for GHC clinical providers (those with
MD, RN, LPN, or MA degrees); these courses have
included lectures and workshops on diabetes. Three
courses specifically discussed retinal screening, 6 discussed foot care, 4 discussed screening for microalbuminuria, and 8 discussed glycemic management.

Individual and Very Small Group Continuing
Medical Education: Evidence-based diabetes guidelines
were featured prominently in medical staff lunchtime
courses given by the diabetes expert team at the 25 clinics throughout the year.
Feedback: Information about which of a provider’s
diabetic patients have had appropriate screening and
management has been available from the Diabetes
Registry since May 1996. Individual providers can see
statistical displays of their rate of screening for various
diabetes measures compared with the mean for their
clinic and for GHC as a whole. In addition, providers
receive quarterly clinical practice reports that include
the rate of dilated retinal examinations for their diabetic patients. In the summer of 1997, rates of foot care
examinations, testing for microalbuminuria, and HbA1c
testing were added to the clinical practice report.
Expert Coaching: The diabetes expert team offers
support and advice during joint patient visits.
Clinical Decision Support for Physicians: The
guidelines are available both in print and on-line at
every clinical computer workstation.
Patient-Specific Decision Support: Specific patient
education materials exist for each guideline requiring
patient self-management activities (for example, there is
a patient contract for protective foot care behavior for
patients with “high-risk feet”). Detailed patient education notebooks have been written and made available at
no cost to diabetic patients since May 1997. These notebooks contain comprehensive self-management support
covering all aspects of diabetes care.
Patient Self-Management Support

Our approach to diabetes self-management support and its
theoretical and empirical underpinnings are detailed elsewhere (26). The collaborative aspects of self-management
support (priority setting, treatment planning, problem
Effective Clinical Practice
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solving, and follow-up) are provided by the primary care
team, usually by the practice nurse. This collaboration is
supported by written education materials (called Right
Track) that are intended to both provide information and
address the patient’s stage of readiness to be actively
involved in self-management behaviors. The materials are
provided in a three-ring binder so that the information can
be customized for each patient and linked directly to his or
her treatment plan. The notebook is available to the
patient only through a pharmacy prescription from the
primary physician or nurse; this method of distribution
allows us to track notebooks through the pharmacy’s automated system. Furthermore, the dispensing of a notebook
is noted in the Diabetes Registry, and this activates the
patient’s diabetes education screen. It is on this screen that
all self-management instruction encounters (date of
encounter, content of encounter, and patient’s stage of
readiness for self-management) are electronically tracked.
Evaluation of the Impact of the Program

The effect of the Roadmap on the use of HbA1c testing,
retinal screening, foot care, and screening for microalbuminuria was evaluated by examining temporal trends in
the indicators over the period before and after guideline
implementation. For all areas except foot care, the data
were derived from GHC administrative systems (utilization and laboratory). Foot care was assessed by completion
of the foot evaluation screen in the Diabetes Registry. For
all indicators except retinal screening, the denominator was
the number of diabetic patients who met Diabetes Registry
entry criteria in a specific period. For retinal screening, we
used the numerator and denominator definitions of
HEDIS [Health Plan Employer Data Information Set] 3.0.
The prevalence of smoking among diabetic patients
in GHC was assessed by an annual survey of randomly
sampled diabetic patients. Provider satisfaction with diabetes care resources was assessed in 1992 in a random sample of 80 GHC primary care physicians as part of the type
2 diabetes Patient Outcomes Research Team (PORT). A
subset of these items was administered in 1996 to 60 randomly chosen primary care physicians.
The effect of the diabetes expert team was assessed by
comparing the performance over time of a random sample
of primary care practices that had joint patient visits with
the diabetes expert team in 1995 with that of a sample of 30
practices that did not have joint visits. The opportunity to
meet with the diabetes expert team was communicated to
all GHC clinics through letters, voice mail messages, e-mail
messages, and clinic leaders, but participation was voluntary. From January 1995 through April 1997, the diabetes
expert team made 183 joint visits at the primary care clinical practice sites; these visits involved 227 primary care
providers and 804 diabetic patients.
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TA B L E 2

Primary Care Physicians Who Rated Diabetes
Care Resources at Group Health Cooperative of
Puget Sound as Excellent or Very Good in 1992
and 1996
RESOURCE

1992

1996
%

Access to retinal screening

66

86

Access to CDEs*

41

52

Guidelines

16

62

Access to clinical expertise

48

58

*CDEs = certified diabetes educators.

From all primary care practices that made joint visits with the diabetes expert team in 1995 and had at least 20
diabetic patients in their care, we randomly chose 30
(group A). We also chose 30 primary care practices that
had not made joint visits with the diabetes expert team
(group B). The practices in the two groups were similar in
size and had delivered a similar level of diabetes care
(according to their 1994 rates of dilated eye examinations,
HbA1c testing, and other variables) before the Roadmap
interventions. Table 2 shows the baseline information on
the 60 practices. We compared groups A and B in calendar
year 1996 with respect to various measures of clinical care.
The comparisons within groups from 1994 to 1996
were done by using the Wilcoxon rank-sign test; comparisons between groups A and B were done by using
the Mann–Whitney U-test. Results are expressed as the
mean ± SE.
Results

Figure 1 shows the period prevalence of HbA1c testing (at
least one measure) and dilated retinal examinations by at

least one eye care provider in the year before implementation of the Roadmap (1994) and the 2 years after implementation. The prevalence of HbA1c testing was approximately 77% in 1994 before implementation of the
Roadmap, but it had steadily increased to 80% by 1996.
Retinal screening rates were first computed for HEDIS
in 1993 at 46%; this placed GHC among the lowest of the
original HEDIS test organizations. Since that time, these
rates have increased steadily. By 1996, almost two thirds
of diabetic patients in GHC were receiving annual dilated retinal examinations from an eye care provider.
Until the implementation of the Diabetes Registry
in May 1996, there was no way (short of patient survey
or chart audit) to determine whether a diabetic patient
was receiving foot examinations or foot care education.
The GHC foot care guideline recommends beginning
with a standardized evaluation of risk for foot lesions.
Figure 3 shows the cumulative percentage of diabetic
patients in GHC who had a foot evaluation recorded in
the Diabetes Registry. In just over 1 year, 50% of all diabetic patients had a recorded foot examination with
findings. Because 20% of physicians have never logged
on to the Registry but may have had foot examinations,
50% is probably an underestimate. Patient surveys and
chart reviews done before May 1996 indicate that less
than 20% of patients were receiving systematic foot
care.
Although the microalbuminuria guidelines were
not formally implemented until November 1996, the
Roadmap and the diabetes expert team were recommending screening before that time. Because of
Roadmap efforts, the test for the urinary microalbumin–to–urinary creatinine ratio was made available by
the GHC laboratory in March 1996. Figure 4 shows that
the number of urinary microalbumin tests ordered
increased rapidly once this test was offered within
GHC.
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FIGURE 3.
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Cumulative percentage of the diabetic population that has had foot examinations since May 1996.
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Monthly number of microalbuminuria tests ordered for diabetic patients since 1994.

An important element of the GHC Roadmap program is smoking prevention and cessation. This is especially critical in the diabetic population, which has a substantially increased risk for coronary heart disease. The
identification and alleviation of risk factors for coronary
heart disease are a primary objective of the Roadmap.
Figure 5 shows the self-reported prevalence of cigarette
smoking among surveyed diabetic patients before and
after initiation of the Roadmap. The prevalence of
smoking decreased from 14% in 1994 to 10% in 1996.
The effect of the diabetes expert team was assessed
by comparing the diabetes practice activities of the two
random samples of GHC primary care practices: group
A, which was visited by the diabetes expert team during
1995, and group B, which did not request a visit. The two
samples did not significantly differ at baseline (1994) in
number of diabetic patients or in mean rates of dilated
retinal examinations or glycohemoglobin testing. Rates of
dilated retinal examinations among group A practices
increased from 52.4% ± 1.6% in 1994 to 57.5% ± 2.0% in
1996, whereas rates in group B practices were unchanged
(51.8% ± 2.0% to 48.2% ± 1.5%). The differences between
groups A and B in 1996 were significant (P< 0.001). The
percentage of patients who had at least one glycohemoglobin test rose from 78.5% ± 1.7% in 1994 to 85.8% ±
2.8% in 1996 in group A but remained unchanged in
group B (81.6% ± 1.4% in 1994 to 77.3% ± 2.5% in 1996).
The differences between groups A and B in 1996 were
significant (P< 0.03). The mean HbA1c level for diabetic
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patients in 1996 was 7.7% ± 0.01% for group A and 7.8%
± 0.01% for group B; the difference was not significant.
No 1994 data are available for foot care examinations (the Diabetes Registry was not available until 1996)
or microalbuminuria screening (this test was not done in
GHC laboratories until 1996). In 1996, the rate of documented foot examinations was more than threefold higher in group A (34.2% ± 3.3%) than in group B (10.9% ±
1.7%) (P< 0.001). Similar results were seen for microalbuminuria screening (29.6% ± 2.8% compared with 9.3%
± 1.9%; P< 0.001). Group A providers were also much
more likely to have used the Diabetes Registry (8.4 ± 2.1
times compared with 1.5 ± 0.4 times; P< 0.001).
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Prevalence of smoking among the diabetic population at
Group Health Cooperative of Puget Sound from 1994 to 1996.
FIGURE 5.
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FIGURE 6.

Table 2 shows the percentage of randomly sampled primary care physicians who rated various diabetes-related resources as very good or excellent in 1992
and 1996. The percentage of physicians rating all four
resources as excellent or very good increased significantly after the implementation of Roadmap interventions.
To assess the effect of the expert role of the local
registered nurse or RN certified diabetes educator, we
compared rates of microalbuminuria screening among
three groups of clinics: those with an active registered
nurse or RN certified diabetes educator (full support),
those with partial support by a registered nurse or RN
certified diabetes educator, and those without this support. Figure 6 shows that the amount of support was
directly related to guideline compliance.
Discussion

Our work shows that a multifaceted program of support
for primary care teams can positively influence the care
of many diabetic patients by taking an organized, efficient population-based approach to patients at the primary care practice site. We have demonstrated that diabetes care at GHC changed in accordance with
evidence-based guidelines after the implementation of a
coordinated set of system changes.
Before generalized interpretations and extrapolations
are made from our work, some of its limitations must be
recognized. This study was not set up as a randomized,
controlled clinical trial. The Roadmap was gradually
implemented over a 3-year period; data on process measures, outcomes, and provider satisfaction were collected
before and throughout implementation. Therefore, we
cannot be certain that the improvements seen were the
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results of our activities as opposed to larger secular influences, such as publicity generated by the national debates
on health care reform or the initiation of HEDIS reporting.
Also, because we implemented several interrelated components of the program simultaneously, it is difficult to ascribe
particular improvements to particular interventions.
However, some temporal trends were seen. The retinal
screening guideline was the first guideline to be implemented, and rates have risen steadily since then. In contrast,
rates of screening for microalbuminuria remained low in
1994 and 1995 despite considerable national press coverage
about the merits of screening and the benefits of
angiotensin-converting enzyme inhibitors. Rates of screening for microalbuminuria began rising early in 1996 when
we made the assay readily available, at low cost, in the
GHC laboratory; these rates climbed steeply after the evidence-based guideline was implemented later that year.
It is difficult to know how beneficial a program
such as ours would be in other clinical settings. We have
implemented it in a staff model HMO where we have
easy access to pharmacy, laboratory, and administrative
data and where all patients under the care of each primary care provider are GHC enrollees. For providers
practicing in an independent provider organization or
fee-for-service setting, implementation will be harder.
However, the principles of a population-based approach
that uses explicit evidence-based guidelines and takes
diabetes expertise out to primary care sites could be
implemented in most settings. At GHC, we have a growing network of contracted providers for whom only
some patients are GHC enrollees. We have recently
begun implementing aspects of the program with these
providers and are already seeing some improved outcomes. The most difficult aspect of the program to replicate outside of the staff model structure is the on-line,
continually updated Diabetes Registry, but simple alternatives (such as card files or spreadsheets) could be used
to provide a population-based approach to diabetes care.
The order in which we implemented the components of the program was determined by a variety of clinical, practical, and political factors. From the outset, we
communicated the vision of the overall program
throughout GHC but made it clear that implementing
all aspects would take time. Visits by the diabetes expert
team began immediately in 1995. Developing the patient
education material and programming for the Diabetes
Registry took several months. Because of the rigorous
approach used to create each guideline (18, 19), guidelines were done sequentially. Because the HEDIS reports
in 1993 highlighted a major deficiency in diabetic retinal
screening practices, this area was targeted first. The foot
care guideline was the second one implemented because
we felt that the gap between current and ideal practice
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was large and that the potential for simultaneously
improving outcomes and reducing costs was great (27).
Microalbuminuria screening was added next, and the
guideline on glycemic control was delayed until 1997.
Although the importance of improving blood glucose levels in the diabetic population was acknowledged
and promoted, we emphasized cardiac risk reduction
and the management of diabetic complications in the
first 3 years of our program. These are areas of diabetes
management that we felt could be handled well in a primary care setting if a systematic, organized approach
was taken. We wanted to establish effective new systems
of care for diabetes management in the primary care
teams before adding the expectation of a more consistent
and intensive approach toward the improvement of
glycemic control. This expectation has been added in the
past few months, and we expect that rates of HbA1c testing and mean HbA1c levels will improve over the next
few years.
One of the most unusual aspects of our program
was having the diabetes expert team travel to all of the
primary care sites on a regular, ongoing basis to provide
on-site coaching of primary care teams. By reinforcing
all aspects of the program and demonstrating how to use
the Diabetes Registry and how to set appropriate priorities, the diabetes expert team has tried to increase confidence and competence in diabetes management. By the
end of 1997, more than 80% of practices had used the
diabetes expert team at least once, and more than 50%
were doing so regularly. Although the diabetes expert
team had direct patient contact with only 7% of patients
in those practices, the improvement in outcomes in all
patients in those practices was substantial, suggesting
that the benefit provided by the diabetes expert team is
large.
Not surprisingly, the diabetes expert team visits
have been logistically difficult and time-consuming to
organize. We identified a nursing or administrative contact person at each of the 25 clinical sites. These persons
were sent a schedule of dates for future diabetes expert
team visits and were asked to arrange to bring in two to
three patients from each of the four to six providers so
that joint consultations could take place with the patient,
the primary care team, and the diabetes expert team
together at the same time. This was not always possible
because of scheduling changes or unforeseen emergencies, but the program has been generally well received.
As we enter our fourth year of diabetes expert team visits, the main feedback we have received is that more
clinical sites (including contracted network providers)
want to be involved and that most sites would like the
diabetes expert team to come more often, even if for less
time. In the future, rather than spending a whole day at
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each site every 3 months, we are planning for each clinic to have the on-site support for half days every 6 weeks.
It is difficult to estimate the economic implications
of these programs. Some additional staff time has been
required to develop and support the ongoing implementation of the guidelines and the on-line registry.
However, the economic effect of diabetes on a managed
care organization is obviously large (28), and the potential for cost savings is huge. We have already begun to
identify the major sources of cost of care for our diabetic patients at GHC (27, 29), and we plan to follow these
costs prospectively over the next few years as this program is fully implemented and refined.
Diabetes was selected, along with a few other conditions, as a target for comprehensive improvement
efforts at GHC in 1994. Others (30–32) have shown that
the mere availability of guidelines and the use of didactic lectures do not substantially change physician behavior. More personalized physician education accomplished through tutorials (33), academic detailing (34),
or consultation conferences (35) has proven to be more
effective. Others (15, 36) have shown that using nurses to
manage the caseloads of diabetic patients under the
supervision of diabetologists results in improved outcomes. In our study, however, each nurse was the case
manager for about 250 diabetic patients, and one diabetologist oversaw four nurses (36). With almost 15 000
diabetic patients at GHC, this approach would require
as many as 60 new certified diabetes educators and 14
new diabetologists.
We do not suggest that all diabetic patients can be
managed in a primary care setting, but we believe that
routine care can be substantially improved by paying
systematic attention to the elements in our improvement
model. In many health care organizations, the criteria
used to determine which diabetic patients are seen in a
primary care setting and which are referred to an
endocrinologist or diabetologist are arbitrary and are
based more on patient preferences than on objective evidence of the complexity of the patient’s illness. We hope
that by improving the routine aspects of diabetes care
with the diabetes expert team and the comprehensive
data collected in the Diabetes Registry, we will be able to
use objective criteria to identify subsets of diabetic
patients who should be seen by a specialty team and will
be able to ensure better care for the majority of diabetic
patients with less complicated illness.
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