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The North Carolina Diabetes Pre-
vention Care Program was begun
in the North Carolina Region Lo-
cal Markets in July 1996. Team
Member names/titles appear in
Table 1.

Background
Diabetes is a common and

costly chronic health condition.
Afflicting slightly more than 3%
of Kaiser Permanente North Caro-
lina (KPNC) members, this con-
dition is responsible for increased
rates of myocardial infarction,
stroke, kidney disease, and limb
amputation. The medical manage-
ment of these patients leads to
dramatically higher health care
costs than for nondiabetic pa-
tients. In 1995, the estimated
PMPM cost per KPNC diabetic
member was $315, nearly three
times that of nondiabetic members.

Diabetes care became a quality
priority for KPNC in 1993. Over a
two-year period despite several ef-
forts to improve care, costs con-
tinued to increase. We lacked re-
gionally accepted clinical practice

management. The program is built
around evidence-based clinical
practice guidelines and protocols
(available upon request). A diabe-
tes registry identifies patients with
diabetes risk, stratifies them, and
captures relevant laboratory, phar-
macy, utilization, and information
regarding comorbid conditions
(also available upon request). The
registry is updated weekly. A pri-
mary-care-based Diabetes Care
Team (DCT) works with the pri-
mary care provider, pharmacists,
nutritionists, and diabetes patients
to deliver coordinated, comprehen-
sive care. A DCT consists of an RN
‘Diabetes Personal Care Coordina-
tor’ and an LPN ‘Diabetes Self-Care
Specialist.’ Since the program’s in-
ception, statistically significant im-
provements have occurred in ev-
ery clinical measure evaluated.
KPNC now has KP Program-lead-
ing performance in retinal screen-
ing and aspirin use among patients
with diabetes. We are among the
top performers in smoking coun-
seling and patient satisfaction for
patients with diabetes, and provider
satisfaction with the program has
been exceptional.

The Diabetes Prevention Care Program
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guidelines for diabetes care, and
HEDIS diabetes eye exam rates re-
flected little improvement. In 1995,
senior management chartered a
multidisciplinary design team to
develop a new approach to the pri-
mary care management of adult
members with diabetes. The mis-
sion of the team was to decrease
variation in practice patterns and
to improve quality and process of
care. The new model incorporated
six key design features which our
patients, practitioners, and staff
told us they wanted: 1) a primary-
care vs specialty-care-based ap-
proach; 2) use of diabetes care
managers; 3) an explicit team ap-
proach; 4) inclusion of psychoso-
cial assessment and behavioral
strategies; 5) ongoing staff train-
ing; and 6) comprehensive infor-
mation technology.

The program was implemented
throughout KPNC over an eight-
month period from July, 1996
through February, 1997. Called the
North Carolina Diabetes Preventive
Care Program, it has a proactive,
population approach to diabetes

Diabetes is a common and costly chronic health con-
dition, being responsible for increased rates of myocardial
infarction, stroke, kidney disease, limb amputation, and other
problems. Starting in 1995, a multidisciplinary team approach
to adult diabetes care was launched with the mission of de-
creasing variation in practice patterns and improving quality
of care. The approach included 1) a primary-care vs. specialty-
care-based approach; 2) use of care managers; 3) a team
approach; 4) inclusion of psychosocial assessment and be-
havioral strategies; 5) ongoing staff training; and 6)
comprehensive information technology.

Since the program’s inception, statistically significant (all
with p<0.05) improvements have been seen in every clinical mea-
sure evaluated, including glycemic control, blood lipid control, re-
nal screening, retinal screening, aspirin use, smoking counseling,
and patient/provider satisfaction. Additionally, cost effectiveness
is expected to be demonstrable within two years of implementa-
tion. We conclude that this easily transferable primary-care-based
team approach to diabetes can improve both the rates of screening
and the management of both lipids and glycemia.

“Diabetes is a
common and
costly chronic

health condition.
Afflicting slightly
more than 3% of

Kaiser Permanente
North Carolina

(KPNC) members,
this condition is
responsible for

increased rates of
myocardial

infarction, stroke,
kidney disease,

and limb
amputation.”
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Objectives
The objectives of the Diabetes Prevention Care Pro-

gram are to:
• Decrease practice variation;
• Increase patient satisfaction;
• Increase clinician satisfaction;
• Enable the patient to better care for him/

herself;
• Reduce costs of care (achieved by 10%

reduction in costs of outside referrals and
hospital utilization);

• Improve HEDIS diabetes eye exam rates;
demonstrate successful quality improve-
ment activities targeted at chronically ill
populations for NCQA.

Scope and Significance
Scope of Quality Issues/Member Impact and Magnitude

The program is targeted at all patients with diabetes 18
years or older, representing approximately 5000 patients
across the state of North Carolina. The program has a
population management approach and addresses not
only the diabetes-specific risk of the population but also
the risk of developing cardiovascular disease through
management of additional cardiovascular risk factors fre-
quently seen in these patients—smoking, hypertension,
hyperlipidemia, and microalbuminuria.

In addition, patient preferences strongly influenced
the scope of the program. Through telephone sur-
veys and focus groups, patients identified the fol-
lowing ”desirable” features for their care: 1) easy
access, a convenient system; 2) “one-stop shopping”
(as much care as possible occurring in one location
vs multiple referrals to other specialties); 3) gentle,
responsive, and consistent reminders; 4)
affordability; 5) consistent, coordinated teamwork;
6) personal care and help in coping; 7) “supporting
my own self-care.”

Relevance of the Project to Direct Patient Care
A Diabetes Care Team (DCT) is based in the pri-

mary care modules. Each team works with multiple
primary care providers and is responsible for coordi-
nating the care of 800 to 1200 patients. Using a risk-
stratified registry of patients and approximately 40
standing orders and clinical protocols, the goal of each
DCT is to see at least 85% of their patient panel annu-
ally for a diabetes preventive screening visit. Patients
are then “triaged” to more extensive follow-up by the
DCT on the basis of current risk factors and the patient’s
readiness to change health behaviors.

The preventive screening visit consists of: 1) a history
focusing on current health care habits, including smok-
ing status and readiness to change health habits; 2) physi-
cal assessment focusing on blood pressure measurement,
retinal photography with a nonmydriatic camera, and
screening foot assessment with a monofilament; and 3)
laboratory testing (HbA1C, fasting lipid panel and renal
screening with a spot albumin/creatinine ratio). After data
collected from this visit are complete, the LPN and RN
use a protocol to determine appropriate follow-up plans
for each patient. Follow-up visits with the DCT include
glycemic management, lipid, microalbuminuria, and hy-
pertension management, routine foot care (corn and callus
removal, toenail trimming, foot care education), lifestyle
counseling, and goal setting. There is no copayment re-
quired for DCT visits. The DCT communicates regularly
with the primary care provider to ensure coordinated
care for patients.

Pharmacists in each medical office initiate, rein-
force, and document prophylactic aspirin therapy
using the pharmacy database when any prescription
for diabetes-related medication is filled or refilled.
Aspirin has reduced mortality and CVD morbidity in
patients with diabetes. Nutritionists work closely with
the DCT. They offer group and individual nutrition
and lifestyle counseling to support self-care of dia-
betes and other cardiovascular risk factors.

Practice Innovation/Leadership;
Member/Community Impact

Several aspects of the program are innovative. Most
important is the improvement in quality of care in
this population. The KPNC Local Markets are among
the leaders for the national program in HEDIS retinal
screening rates.

Second, the program’s integrated patient care brings
together at the primary care module many previously
fragmented services, such as foot care, retinal screen-
ing, and behavioral counseling to support self-care. One
reviewer described the program not as a carve-out of
diabetes care but as a carve-in of comprehensive, team-
based care for this population. Placing the DCT in pri-
mary care allows immediate access to the primary care
provider when needed. If the diabetes nurses see a
patient requiring care beyond the scope of the diabetes
protocols, a primary care provider is readily available.
Conversely, the primary care provider has immediate
access to the diabetes nurses when dealing with a newly
diagnosed patient or a patient needing services.

Third, this program has led to an immediate reduction
of expensive subspecialty costs of care for this popula-
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“The program has a
population manage-
ment approach and
addresses not only

the diabetes-specific
risk of the popula-

tion but also the risk
of developing
cardiovascular
disease through
management of

additional cardio-
vascular risk factors
frequently seen in
these patients—

smoking, hyperten-
sion, hyperlipi-

demia, and
microalbuminuria.”
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tion in the KPNC Local Markets. Before initiation of this
program, annual retinal screening required referral to
ophthalmology. The use of retinal photos taken by trained
LPNs has led to greatly increased screening rates with
significant cost savings and patient convenience. Retinal
photos are read by a board-certified ophthalmologist from
The Permanente Medical Group in Northern California.
Training the diabetes nurses to deliver routine diabetes
foot care has reduced podiatry referrals dramatically.
Within one year of implementation, we have experi-
enced 10% reduction in the percentage of patients with
diabetes who were hospitalized in the last 12 months.

Finally, this program emphasizes KP’s competitive
advantage as an integrated health care system. In this
program, primary care providers, call center nurses,
pharmacists, laboratory technicians, nurses, nutrition-
ists, patient educators, even data analysts each have
an important role to play in the team approach. In-
volvement of the pharmacy in recommending and
reinforcing the consistent use of aspirin to diabetes
patients serves as a continuous reminder of this simple,
effective preventive therapy (this innovation was re-
cently identified as a “certified” successful practice by
the KP programwide Care Management Institute).

Methodology
We present data from six different versions of the

Diabetes Registry to observe our cohort of patients
with diabetes during the previous six quarters since
the program was fully implemented. Our data are
observational and prospective. All diabetes patients
are included with no control group identified. Pro-
gram results come from three data sources:

• The 1997 Kaiser Permanente Survey of
Adults with Diabetes was used for reporting
patient satisfaction data, aspirin use by
patients with diabetes and CAD, smoking
status and the percentage of current smokers
who report receiving smoking cessation
counseling. This mail-based survey was sent
to 575 randomly selected diabetic members
enrolled in KPNC. The survey was conducted
from June through July 1997. The data are
comparable with similarly collected data from
other KP markets nationwide;

• HEDIS 1994-1998 for retinal screening
rates and HEDIS 1997-1998 for advising
smokers to quit. Again, the data are
comparable with similarly collected data
from other KP Local Markets;

• The KPNC Diabetes Registry for HbA
1c

screening rates, percentage of patients in fair
to good glycemic control, LDL screening
rates, percentage of patients with LDL <130
mg/dL, renal screening rates and foot exam
rates. The data were collected prospectively
from March 1997 through July 1998.

Although specific inclusion criteria vary slightly depend-
ing upon the nature of the variable being measured, the
foundation of all data sources is as follows: 1) currently
enrolled member during reporting period; 2) at least 20
years of age during the reporting period; 3) presence of
diabetes determined by one of the following factors:

• Dispensed medication for treatment
of diabetes

• Inpatient stay with discharge diagnosis
indicating diabetes outpatient

• Lab test with HbA1C result ≥7.0%.

Quality Measures

We obtained data for the following Quality Measures.
HbA

1c
 Testing and Glycemic Control

For each of the last six quarters, we present data on
the percentage of our members of the Diabetes Regis-
try who had an HbA

1c
 assay in the past 12 months. A

second analysis stratified the population with an HbA
1c

test in the last year into good (HbA
1c
 < 8%), fair (HbA

1c

of 8% to 10%), and poor (HbA
1c
 >10%) on the basis of

thresholds developed by the American Diabetes As-
sociation (ADA) and other organizations. All adult dia-
betes members are included in this measure.
Lipid Screening and Management

We present data on the percentage of our diabetes
population of ages 40 to 70 years who had a full
lipid panel of tests (fasting total cholesterol, triglyc-
erides, HDL cholesterol, and calculated or measured
LDL cholesterol) within the prior 12 months. For those
tested within this interval, we present data on the
percentage of the population with LDL < 100, be-
tween 100 and 130, and >130 mg/dL.
Retinal Screening

Diabetes patients can benefit from early detection
of retinopathy. The annual rate of retinal screening
has been a HEDIS measure for several years. We
present our HEDIS results.
 Renal Screening

Diabetes patients are at risk for kidney damage.
ACE inhibitors lower subsequent risk of end-stage
renal failure. Most groups, including the ADA, rec-
ommend annual screening. We present the percent-
age of our diabetes population who have been
screened in the prior 12 months.
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“Within one year of
implementation, we
have experienced
10% reduction in
the percentage of

patients with
diabetes who were
hospitalized in the
last 12 months. “

“Diabetes patients
can benefit from
early detection of
retinopathy. The
annual rate of

retinal screening
has been a HEDIS

measure for several
years.”
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 Administration of Aspirin
Among patients with cardiovascular disease or cere-

brovascular disease (25% to 30% of the diabetes popu-
lation), regular administration of aspirin yields statisti-
cally significant and clinically meaningful reduction in
risk of heart attack. We present from the Care Manage-
ment Institute’s national survey of diabetes members
done during the summer of 1997 the percentage of our

population with both diabetes and heart disease who
self-reported use of aspirin as preventive therapy.

 Satisfaction with Care
We present the satisfaction data reported in the CMI

national survey of diabetes members.
We performed Quantitative Analysis in the fol-

lowing way. Data from the Diabetes Registry were
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analyzed using the EpiInfo statistical package. The
entire registry was analyzed, so sampling is not
an issue. The comparisons are between different
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points in time for the entire population of pa-
tients with diabetes enrolled in KPNC. Alpha was
set at .05.
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Results
Statistically significant improvements are seen in

every clinical measure since implementation of the
program (Tables 2,3; Figures 1,2). Within one year of
implementation, hospitalization rates decreased by
more than 10%. Provider satisfaction, though not for-
mally measured, can be best summarized by the fact
that 100% of TCPMG providers have wholeheartedly
endorsed the program by signing the nursing stand-
ing orders allowing the DCTs and pharmacists to ini-
tiate the program with their diabetes patients. An ini-
tial cost-benefit study in 1995 predicted cost-effec-
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tiveness would be achieved within two years of pro-
gram implementation. While a cost-benefit analysis
is underway, the data are as yet unavailable.

Conclusions
A primary-care-based team approach to diabetes can

improve both rates of screening and management of
both lipids and glycemia. The department of Quality
and Prevention, with physician champion, Sam Weir,
MD, led and supported the project with strong input
from operations, primary care and specialty physicians,
health education, office staff, and pharmacy.
Multidisciplinary involvement was critical in the suc-
cess of this program. All “stakeholders” were invited
into the process, allowing for a highly accepted, fully
integrated program. The pharmacy database flagging
system for aspirin could readily be transferred. (We
have already expanded this program to all patients
with prescriptions for nitrates or cholesterol-lowering
drugs). All or portions of this program can be easily
transferred to other Local Markets. The way in which
we used the quality planning process and methods
for making the program operational has served as the
framework for several other successful program roll-
outs within the North Carolina Local Markets. KP in
Texas adopted our model as a pilot in 1997; the pilot
was successfully implemented, and plans for expan-
sion were underway when that health plan was sold.
For regions without internal ophthalmology or op-
tometry, nonmydriatic cameras and training of pri-
mary-care-based nurses to take retinal photographs
are readily transferable. Finally, use of care managers
is common within the KP system, and our clinical pro-
tocols can be adopted or adapted by others. We hope
that our local contribution to a quality improvement
process will be adapted elsewhere in other group-
model health care management systems nationally. ❖
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Figure 2. Smokers advised to quit (commercial HMO population).
* Represents statistically significant change from the previous year at the .05 level. Source: National Commitee for Quality
Assurance, Quality Compass (HEDIS database). Accessed May 18, 1999.

Figure 1. Eye exams for people with diabetes (commercial HMO population).
* Represents statistically significant change from the previous year at the .05 level. Source: National Commitee for Quality
Assurance, Quality Compass (HEDIS database). Accessed May 18, 1999.
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