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The treatment of diabetic patients in
the U.S. is both expensive and often
inadequate. In 1992, 14.2% of all

d i rect health care expenditures were used
to treat patients with confirmed diabetes,

who re p resent only 4.5% of the population
(1). This expense re p resented a per capita
e x p e n d i t u re of $9,493 per diabetic patient,
c o m p a red with $2,604 in per patient med-
ical costs for nondiabetic subjects.

In multiple studies, both in fee-for- s e r-
vice and in managed care enviro n m e n t s ,
diabetes care falls far short of desired tre a t-
ment goals (2). One recent survey evaluat-
ing the treatment of diabetic patients
followed in a managed care organization at
multiple sites in California (3) confirm e d
the poor quality of care provided. In 1 year,
only 44% of the 353 patients studied had
one or more HbA1 c levels measure d
(patients should have two to four measure-
ments obtained per year based on the
American Diabetes Association [ADA] re c-
ommendations for care [4]). Of those who
had an HbA1 c level drawn, it was 10% in
35% of the patients. Additionally, only 6%
had a documented foot exam (this should
occur at every regularly scheduled visit for
diabetes), and 50% had measurements of
renal function and serum lipid levels per-
f o rmed (these should be obtained yearly).
T h e re f o re, much improvement is needed.

The Diabetes Control and Complica-
tions Trial (DCCT) (5) and the Kumamoto
Study (6) have shown conclusively that the
risk of developing microvascular (re t i n o p a-
thy and nephropathy) and neuro p a t h i c
complications can be markedly decre a s e d
(and pro g ression of early complications
slowed) if near- n o rmal blood glucose levels
a re maintained in patients with diabetes.
This is true in patients with both type 1 (5)
and type 2 diabetes (6). In both studies, an
H b A1 c level of 7% was found to be asso-
ciated with a significant decrease in the
development and pro g ression of diabetic
complications, compared with an HbA1 c

level of 9.0% in the control gro u p s .
Since it is clearly beneficial to maintain

n e a r- n o rmal blood glucose levels in
patients with diabetes and since this goal is
not being met in much of the population,
we designed a system of diabetes manage-
ment that provided consistent follow-up
c a re using nurses who followed detailed
p rotocols as the primary interface with the
patient. This system was implemented to
p rovide diabetes management to the
patients followed in an independent prac-
tice association (IPA) affiliated with our
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Application of a Diabetes Managed Care
P ro g r a m
The feasibility of using nurses and a computer system to pro v i d e
e ffective care

O R I G I N A L  A R T I C L E

O B J E C T I V E — Treatment of patients with diabetes often falls short of re c o m m e n d e d
p rocess and outcome guidelines. To improve the quality of the provided diabetes care, a pro-
gram (the Comprehensive Diabetes Care Service [CDCS]) using a computerizing tracking and
recall system in conjunction with nurses following protocols was implemented in a managed
c a re setting. The impact of this program was studied and compared to the care provided to
patients in another managed care setting.

RESEARCH DESIGN AND METHODS — Patients followed in the CDCS who com-
pleted a diabetes education course were compared with patients followed in a group model
health maintenance organization (GMH) who also completed a diabetes education course.
CDCS patients received routine care in the program. GMH patients came to the CDCS yearly
to have a diabetes evaluation. A chart review was also perf o rmed on their GMH outpatient
re c o rd s .

R E S U LT S — Initial HbA1 c levels were higher in the CDCS group than in the GMH gro u p
(median of 11.9 vs. 10.0%). In the CDCS patients, HbA1 c levels not only fell significantly but
w e re also significantly lower (P 0.05) than in the GMH patients during the 2nd and 3rd year
of follow-up care. There were no significant changes in HbA1 c levels in the GMH patients.
When CDCS patients were divided into compliant and noncompliant patients, the median
H b A1 c levels in compliant patients was 8.2%, compared with 11.5% in the noncompliant gro u p .
The CDCS patients who needed treatment for hyperc h o l e s t e rolemia were more likely to have
a lowering of their cholesterol levels than the GMH patients. All process measures, such as
yearly measurement of HbA1 c levels, lipid levels, and foot and retinal exams, occurred much
m o re frequently in the CDCS patients.

C O N C L U S I O N S — The system developed and implemented for managing diabetes
i m p roved both outcome and process measures. The comparison group, followed at another
managed care setting, received the care consistent with the average (suboptimal) quality of care
p rovided to patients with diabetes in the U.S. There f o re, by using innovative systems of man-
agement, the treatment of patients with diabetes can be greatly impro v e d .
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institution. To test whether or not this sys-
tem improved care, it was compared with
s t a n d a rd diabetic care provided to patients
followed at another, local group model
health maintenance org a n i z a t i o n .

RESEARCH DESIGN AND
M E T H O D S — In 1987, the Compre-
hensive Diabetes Care Service (CDCS) was
implemented at Cedars Sinai Medical Cen-
ter (CSMC). In this program, nurses made
clinical diabetes management decisions
based on specific detailed protocols that
p rovided step-by-step instructions for dia-
betes and lipid management (7). These
p rotocols were designed based on appro-
priate clinical guidelines (e.g., ADA guide-
lines for diabetes issues [4], National
C h o l e s t e rol Education Panel [NCEP][8],
and ADA guidelines for lipid pro t o c o l s )
and published literature, when available. In
addition to the hard copy protocols, a
computer system was designed to maintain
a database of the patients and their clinical
i n f o rmation, to track patient appointments
and re q u i red laboratory tests, and to inter-
p ret self-monitoring of blood glucose
results entered into the computer system
and then suggest insulin dose adjustments
based on well-tested clinical principles (9).
The system generated reminder cards to the
patients for laboratory tests and appoint-
ments and continued to send out monthly
“late” notices until the re q u i red event
o c c u rred. The computer system was a re l a-
tional database designed in the mainframe
computer system in use at CSMC at the
time the program was implemented.

A total of 41 protocols were written for
management of diabetes and lipid disor-
ders. These protocols were modified as new
diabetes medications were released or as
new guidelines were adopted (although
neither metformin, acarbose, nor tro g l i t a-
zone became available before the end of the
study). Follow-up appointments were
scheduled on a quarterly basis. Initial and
annual laboratory panels were modeled
after ADA guidelines and modified if a
patient was on medication requiring addi-
tional laboratory testing (e.g., measure m e n t
of liver function tests for patients taking an
HMG-CoA reductase inhibitor). HbA1 c l e v-
els (using affinity chromatography) were
o rd e red every 2 months (with the goal of
obtaining values on a quarterly basis, since
most patients did not undergo their labo-
r a t o ry testing immediately upon re c e i v i n g
the card directing them to do so). Patients
w e re re f e rred to an ophthalmologist at least

yearly and to a podiatrist as indicated by
the protocols. At their initial and annual
visits, patients were asked to complete an
SF-36 quality-of-life questionnaire (10)
with two additional questions related to
diabetes. At the initial and annual visits, the
patients underwent a diabetes-focused
physical examination perf o rmed by the
nurse and program physician. Data col-
lected included measurement of weight
and blood pre s s u re and testing for pro t e c-
tive sensation with a 5.07 monofil a m e n t
(11). Urine protein was measured by dip-
stick. For patients with dipstick-negative
urine, a spot albumin-to-creatinine ratio
was measured to test for micro a l b u m i n u r i a .
A ratio 30 µg/mg was considered positive
for micro a l b u m i n u r i a .

Patients with diabetes enrolled in the
I PA were re f e rred by their physicians into
the CDCS. Once enrolled in the CDCS, the
patient underwent an individual diabetes
evaluation, and all were given the option of
attending a diabetes education course (at
no additional cost). The subset of patients
who had attended the diabetes education
course from 1987 to 1992 were those fol-
lowed in this study. Patients must have
been continuously enrolled in the CDCS
for 1 year after attending the course to be
included in the analysis. The CDCS
patients in this study received the same
c a re as other CDCS patients, although they
w e re asked to complete the SF-36 quality-
of-life questionnaires at their annual visits.
Since the care of these patients was no dif-
f e rent from the care provided to other
CDCS patients, they were not re q u i red to
sign a consent form (CSMC Human Sub-
jects Protection Committee exemption) and
did not know they were in a study.

Patients who attended a diabetes edu-
cation course at a local group model health
maintenance organization (GMH) were
re c ruited and compared with the patients

followed in the CDCS. Diabetes education
courses at both institutions were compre-
hensive; one group meeting daily for 1
week (CDCS) and the other group meeting
weekly for 4 weeks (GMH). The curr i c u-
lum used in both courses was similar and
followed ADA guidelines for diabetes edu-
cation programs. A list of patients who
attended this GMH monthly course was
p rovided to the nurse coordinator of the
CDCS program, and all patients were con-
tacted and off e red the opportunity to par-
ticipate in the study. Those who agreed to
p a rticipate came to the CDCS yearly for an
evaluation that was identical to that
received by the CDCS patients, although
their laboratory values were often nonfast-
ing. In addition to this follow-up care at the
CDCS (the results of which were not given
to the patient or to the patient’s physician),
the patient’s GMH chart was reviewed at
the end of the study for evaluation of the
follow-up care they received at their pri-
m a ry site for medical care during the dura-
tion of the study. Because care was
centralized at the GMH, all medical tre a t-
ment that was provided (including primary
c a re and specialist visits, hospitalizations,
ophthalmologist examinations, laboratory
values) was included in one patient chart .

Patients in the CDCS were divided into
compliant and noncompliant groups and
assessed at yearly intervals. There f o re ,
patient compliance is assessed from base-
line to year 1, year 1 to year 2, and year 2
to year 3. To be considered compliant, a
subject had to keep at least two ro u t i n e l y
scheduled appointments each year, have at
least one HbA1 c level obtained per year, and
attempt to comply with medication
changes suggested by the protocols. Non-
compliant CDCS patients were considere d
those who kept none or only one appoint-
ment, did not have an HbA1 c level meas-
u red during the year, and had nurses note

Table 1—Patient demographics

Characteristic CDCS GMH P value

n 97 67
Men (%) 47.4 50.8 0.67
Age (years) 53.6 ± 1.4 (26–79) 58.6 ± 1.3 (23–78) 0.01
Years since diagnosis 6.3 ± 0.9 5.8 ± 0.9 0.70
New-onset* (%) 40.2 34.3 0.46
BMI (kg/m2) 29.0 ± 0.65 29.1 ± 0.84 0.92
Type 2/type 1 88/9 64/3 0.34

Data are n, %, or means ± SEM (range). *Diagnosis of diabetes occurring within 6 months of entering into
the study.
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in their charts that they refused to change
medications as advised. To be considere d
noncompliant, one or more of these param-
eters had to be missing (e.g., a patient who
came in for four appointments and fol-
lowed medication advice but had none of
the ord e red HbA1 c levels obtained would
be considered noncompliant, as would a
patient who missed all appointments, had
no HbA1 c levels measured, and refused to
follow medical advice about drug therapy).
A patient’s compliance was considered each
y e a r, and some patients were compliant for
p a rt of the study and noncompliant for
other years. It was impossible for the GMH
patients to be divided into similar cate-
gories of compliant and noncompliant
since there was no standard follow-up care
that was expected of patients, and there f o re
compliance with their care could not easily
be measure d .

Data analysis
To compare baseline characteristics of the
CDCS and GMH groups, we used 2 t e s t s
for the categorical outcomes and t tests for
continuous measures. Where applicable,
data are presented as either means ± SEM
(evaluated by nonpaire d t tests) or medians
(evaluated by rank-sum tests). Statistical
s i g n i ficance was declared for P values of

0.05 (two-tailed).
The pro files of repeated observ a t i o n s

on individuals were compared using gen-
eralized estimating equations (12) as imple-
mented in the “gee” function for Splus (V.
C a re y, Channing Laboratory, Harv a rd). The
e ffect of time was parameterized as baseline
versus average postintervention re s p o n s e s .
The effects of subject-specific variables

(experimental group, recent onset, or com-
pliance) were tested for interaction with the
time contrast.

T h e re are two caveats owing to the
experimental design. One is that interv e n-
tion at an institution (i.e., group random-
ization) confounds institution-specific
temporal changes with treatment. The
other is that data may not be missing com-
pletely at random. However, the change
f rom baseline to the 1st year involves few
missing data.

R E S U LT S — Table 1 lists the patient
demographics from each group. The
patients in the GMH group were slightly
o l d e r, but otherwise the groups were simi-
l a r. Approximately 40% were Caucasian,

40% African-American, 15% Asian, and
5% Hispanic in each group. Although
socioeconomic data on subjects were not
collected, both patient groups were drawn
f rom working-class populations in Los
Angeles. In the CDCS patients, the average
follow-up care was 2.3 ± 0.1 years, with 18
patients having only 1 year of follow-up
c a re, 27 patients completing 2 years of fol-
low-up care, and 47 patients completing 3
years of follow-up care. The average follow-
up care was 2.2 ± 0.1 years among the
GMH patients, 16 completing 1 year of
follow-up care, 19 completing 2 years, and
32 completing 3 years. A total of 27
patients (17 CDCS; 10 GMH) did not com-
plete 1 year of follow-up care. These
patients were not included in the re s u l t s
and had similar demographic characteris-
tics (age, sex, pro p o rtion with total choles-
t e rol levels 240 mg/dl, and pro p o rt i o n
with new-onset diabetes) and identical
baseline median HbA1 c levels (11.2 vs.
11.2%), compared with those patients who
completed at least 1 year of follow-up care .

The diabetes treatments in the two
g roups are shown in Table 2. The number
of CDCS patients initially taking insulin
was lower than that of the patients fol-
lowed in the GMH; however, by the end of
the study, the pro p o rtion of patients on
insulin were similar in the two gro u p s .
Lipid-lowering medication use is described
in Table 2 and was much more commonly
p rescribed in the CDCS patients.

F i g u re 1 shows the change in HbA1 c

levels in the CDCS and GMH patients. The
initial median HbA1 c level in the CDCS

Table 2—Diabetes and lipid-lowering therapies at baseline and study termination

CDCS GMH
Treatment Start End Start End

Diabetes medication
Diet alone 24.7 15.5 14.9 13.4
SA 54.6 42.3 50.7 47.8
Insulin 17.5 38.1 31.3 38.8
Insulin SA 3.0 4.1 3.0 0

Lipid-lowering medication
None/diet 92.8 68.0 92.5 92.5
Statin 2.1 21.6 3.0 4.5
Gemfibrozil 3.1 13.4 3.0 1.5
Resin 1.0 0 1.5 1.5
Resin niacin 1.0 0 0 0
Statin resin 0 1.0 0 0

Data are % of patients on each therapeutic modality. SA, sulfonylurea agent.

Figure 1—Median HbA1c levels in CDCS patients compared with GMH patients.



patient was higher than that in the GMH
patient (11.9 vs. 10.0%; P 0.005). The
median HbA1 c level fell in the CDCS
patients from 11.9 to 8.8% at year 1, and
this lowering was maintained for the 3
years of the study. The HbA1 c level did not
fall in the GMH patients, and the median
value was statistically higher than that in
the CDCS patients during the 2nd and 3rd
years of the study. Fig. 2 shows the diff e r-
ence in HbA1 c levels between compliant
and noncompliant CDCS patients.

Fasting lipid values were not available
in the GMH patients. There f o re, only total
c h o l e s t e rol levels were analyzed. Overall
c h o l e s t e rol levels did not change between
the two groups, but if analyzed in subsets
of patients who might need lipid-lowering
therapy (i.e., patients with a total choles-
t e rol level of 6.2 mmol/l [ 240 mg/dl]),
total cholesterol levels fell significantly in
the CDCS patients but did not change in
the GMH patients (Fig. 3).

S e rum creatinine levels and the pre s-
ence or absence of proteinuria or micro a l-
buminuria (in patients whose urine
dipstick was negative at baseline) were not
d i ff e rent at baseline or throughout the
course of the study. Similarly, there were no
d i ff e rences in the baseline blood pre s s u re
levels (CDCS = 136/82 mmHg; GMH =
137/80 mmHg) or mean levels thro u g h o u t
the study. At baseline, 7% of CDCS patients
and 14% of GMH patients had peripheral
n e u ropathy (P = 0.17) based on 5.07
m o n o filament testing; neuropathy was con-

s i d e red present if a patient could not feel
the monofilament on all three sites in a
region (the foot was divided into thre e
regions, each region with three testing sites:
region one, the bottom of the great toe,
t h i rd toe, and fifth toe; region two, thre e
points across the ball of the foot; re g i o n
t h ree, one point in the middle of the foot
plus two sites on the heel).

P rocess measures, such as the number
of HbA1 c levels and lipid panels obtained per
year and the number of documented foot
exams, were perf o rmed much more fre-
quently in the CDCS patients. The fre-

quency of testing is compared to the ADA
s t a n d a rds of care (4) and is shown in Ta b l e
3. Frequency of HbA1 c testing met these
s t a n d a rds if it was perf o rmed 2 times/year
in patients not taking insulin and 4
times/year in patients taking insulin. Lipid
panel frequency should be at least yearly and
foot exams should be carried out 2
t i m e s / y e a r. Ophthalmology re f e rral rates
w e re also much higher in the CDCS patients
(overall 95% re f e rred to an ophthalmologist
each year compared with 21% in the GMH
patients). Additionally, all patients without
known retinopathy in the CDCS had non-
mydriatic retinal photographs taken at the
time of their initial and annual visits and
w e re re f e rred immediately to the ophthal-
mologist if evidence of macular edema or
moderate to severe retinopathy was found.

Among the CDCS patients, there were
no hospitalizations for acute diabetes-re l a t e d
metabolic problems. There were three hos-
pitalizations among the GMH patients (one
each for hypoglycemia, diabetic ketoacidosis,
and diabetes out of contro l ) .

Quality-of-life indexes, as measured by
the standard SF-36 form, showed no dif-
f e rences in nondiabetes-related parameters.
H o w e v e r, two specific diabetes-re l a t e d
questions did show diff e rences (A P P E N D I X;
R. Hayes, personal communication of dia-
b e t e s - s p e c i fic questionnaire). These dia-
b e t e s - s p e c i fic questions were designed to
find diff e rences that were due to diabetes
per se, rather than a patient’s overall health
status. Because these diabetes-specific
questions were not used pre v i o u s l y, it is dif-
ficult to assign statistical significance to the
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Figure 2—Median HbA1c levels in compliant versus noncompliant CDCS patients.

Figure 3—Total median cholesterol concentrations in patients with an initial total cholesterol level
6.2 mmol/l ( 240 mg/dl) in CDCS versus GMH patients. Baseline values are compared with the

mean value for all 3 years in each patient.
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results, but they are used here descriptively
to re flect how patients felt with re g a rds to
their diabetes during the study. CDCS
patients had a lower score (felt worse) for
their overall diabetes-related quality of life
at baseline than did the GMH patients. The
overall diabetes-related score impro v e d
over the course of the study in CDCS
patients (Table 4). The GMH patients had a
higher overall diabetes-related score (i.e.,
they felt better at baseline), and this sense
of well-being did not change over the
course of the study.

C O N C L U S I O N S — This study shows
that physician-supervised nurses, following
p rotocols, aided by a computer recall sys-
tem, can substantially improve the quality of
diabetes care in a managed care setting.
Although the CDCS patients initially had
p o o rer glycemic control, their HbA1 c l e v e l s
fell below those levels seen in the GMH
patients, and this improvement was main-
tained for the next 3 years. When subsets of
CDCS patients were analyzed, it was clear
that those who complied with the re c o m-
mendations of the program had far better
outcomes than those who did not. Although
most health care providers intuitively feel
that outcomes are poorer in noncompliant
patients, this is the first demonstration (to
our knowledge) that this assumption is tru e .

Although initially more GMH patients
w e re taking insulin than CDCS patients, by
the end of the study the treatments for dia-
betes were similar (with an increase in the
number of CDCS patients taking insulin
f rom 17.5 to 38.1%). This study was per-
f o rmed before the release of metform i n ,
t roglitazone, or acarbose, which might
allow for improvements in glycemic contro l
without starting insulin. The other striking
t reatment change was in the number of
patients in the CDCS taking an HMG-CoA
reductase inhibitor (2.1% at baseline com-
p a red with 21.6% at the end of the study).
At baseline, only 3% of GMH patients were
taking an HMG-CoA reductase inhibitor,
which did not change over the course of the
study (4.5% at the end of the study). This
finding was consistent with the signific a n t
fall in cholesterol levels found in the CDCS
patients and the lack of change in the GMH
patients. To separate changes in glycemic
c o n t rol from changes in lipid levels, initial
glycemic control was compared in the
h y p e rc h o l e s t e rolemic patients in both
g roups and did not diff e r. More o v e r, there
was no relationship between the fall in cho-
l e s t e rol levels and the change in HbA1 c l e v-
els in the CDCS patients (data not shown).

The improvements seen in glycemic
c o n t rol are similar to those found with
other systems of diabetes management

(14,15), although improvements in pro c e s s
m e a s u res (laboratory testing, foot exams,
and ophthalmology re f e rrals) were better
(16). This likely was due to the persistence
of the computer system in tracking patients
and sending reminder cards for laboratory
tests and patient appointments. The system
would continue to send cards monthly
until the patient either complied with the
recommendation or the number of ignore d
reminders triggered a telephone call.

The issue of noncompliance was a
s i g n i ficant problem, as it is in all systems of
diabetes management (17). We were
unable to analyze why patients did not
comply with the recommendations of the
system, since it was not due to a lack of
education or persistence of follow-up care .
Some patients consciously did not wish to
achieve near euglycemia (although still
came in for visits), and others chose to
avoid dealing with the program altogether.
A total of 14 patients met the criteria for
compliance during some years of the study
but were noncompliant during other years.
Since the system never “gave up” on a
patient once enrolled, some patients would
finally re t u rn after an absence of a year or
m o re and become compliant with their
diabetes management.

U n f o rt u n a t e l y, the data set in this study
is incomplete. In the CDCS patients, this
primarily was due to patients changing
their insurance provider (34%) or the fact
that the study ended before 3 years of fol-
low-up care could be completed (52%).
The data from the GMH patients were
incomplete primarily because of the diff i-
culties in scheduling and following the
GMH patients who were not entered into
the routine follow-up system. Although all
diabetic patients re f e rred to the CDCS or
seen by a GMH primary care physician
w e re given the opportunity to attend a dia-
betes education course, data are not avail-

Table 3—Compliance with ADA guidelines

Year 1 Year 2 Year 3
CDCS GMH CDCS GMH CDCS GMH

n 98 64 74 55 42 42
HbA1c levels 87 24 69 14 71 11
Lipid panels 100 36 92 39 93 49
Foot exams 100 11 96 9 93 9
Ophthalmology referrals 99 19 92 24 95 19

Data are %.

Table 4—Diabetes-related quality-of-life results

Year 0 Year 1 Year 2 Year 3 Years 1–3 P value

GMH
Negative aspects of diabetes 68.8* ± 2.6 67.4 ± 3.3 72.1 ± 3.1 70.5 ± 3.5 69.6 ± 1.9 NS
Overall diabetes rating 71.4† ± 3.5 63.9 ± 4.7 75.8 ± 4.6 66.4 ± 6.9 68.3 ± 3.0 NS

CDCS
Negative aspects of diabetes 59.4* ± 3.9 74.6 ± 2.7 74.2 ± 4.4 73.5 ± 7.0 74.3 ± 2.2 0.001
Overall diabetes rating 59.7† ± 5.5 75.2 ± 4.1 69.2 ± 6.5 74.8 ± 8.4 73.2 ± 3.2 0.025

Years 1–3 re p resent weighted mean. P values re p resent baseline versus weighted mean of years 1–3. *P 0.025 GMH versus CDCS Year 0 values; †P = 0.03 GMH
versus CDCS Year 0 values.
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able on how many attended or on the dif-
f e rences between those who attended and
those who did not. All GMH patients had
full coverage for durable medical equip-
ment, while CDCS patients had variable
coverage, depending on their insurance
plan. Finally, although GMH patients could
have received their diabetes care thro u g h
another provider (and thus data would not
be available in their GMH chart), each
patient was queried at their yearly evalua-
tion to be sure they were still followed pri-
marily in the GMH facility. Those who
changed or had dual insurance policies
w e re excluded from the study. And in spite
of these limitations, the data still suggest
i m p rovement in patients followed in the
CDCS. More o v e r, implementing the pro-
gram at a nonacademic site also showed
i m p roved outcomes (18), suggesting that
the CDCS system is eff e c t i v e .

The duration of this study was too short
to show any improvement in chronic com-
plications, although based on data from the
DCCT (5) and Kumamoto Study (6), main-
taining near- n o rmal blood glucose levels
over many years should eventually lower the
rates of pro g ression and development of the
m i c rovascular and neuropathic complica-
tions of diabetes. In addition, the impro v e-
ment of lipid levels through use of diet and
HMG-CoA reductase inhibitors should
lower the risk of macrovascular disease
(19,20). Intere s t i n g l y, as found in other stud-
ies (3), blood pre s s u re levels were similar
between the two groups, suggesting that the
implementation of guidelines on the diag-
nosis and treatment of hypertension (21) has
been effective in managed care settings.

In conclusion, diabetes care, as assessed
by both process and outcome measures, can
be greatly enhanced by the implementation
of a coordinated system of care using a com-
puter program, protocols, and physician-
s u p e rvised nurses. This study found that
the care provided to the control group of
patients (GMH) was similar to the care
received by diabetic patients in most settings
(2). Compared with the control gro u p ,
patients in the CDCS fared much better.
H o w e v e r, the overall fall in HbA1 c levels was
not as great as it could have been because of
the noncompliant patients followed in the
p rogram. The issue of compliance is one of
g reat importance and necessary to consider
when physicians become evaluated for the
quality of their diabetic outcomes. Since our
computer system and nurses never “gave
up” on the patients, chances for compliance
w e re probably enhanced in this setting com-

p a red with a system of care in which a busy
physician provides diabetes management.
No doubt there are many patients whose
compliance would improve if their interac-
tion with a system of care was increased. It
is for this reason that systems for tracking
patients and implementation of clinically
practical protocols are important tools for
the improvement of the quality of diabetes
c a re in the U.S. This may be especially tru e
in a managed care setting where the goal is
to deliver diabetes care on a population basis
rather than on an individual one.
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A P P E N D I X — The diabetes-specific
questions included the following (R. Hayes,
personal communication).

Negative aspects of diabetes and
overall diabetes rating

1 . During the past month how much
did your diabetes cause a pro b l e m
with each of the following?

Doing things on the spur-of-the
moment.

The amount of time or inconve-
nience involved in treating your dia-
betes.

Maintaining a diet and preparing
food.

Having a large appetite for food.
Feeling embarrassed in public

while managing your diabetes.
Taking a trip or going on vacation.
Pain or discomfort involved in

taking care of your diabetes.
Doing things socially with friends/

re l a t i v e s .
Planning meals or eating out with

others.

Your family life, getting along
with others.

Having to plan things differently
to take care of your diabetes.

Lack of interest in sex or enjoy-
ment of sex.

2 . Overall, how much of a problem is it to
live a normal life and take care of your
diabetes? 

(Responses were given a discrete score
as listed. The higher the score, the
m o re positive the answer. )

Very much a problem (0)
Somewhat of a problem (33)
A little bit of a problem (66)
Not a problem (100)
Not applicable (NA)
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