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In 1986, a diabetes control program was implemented in the Billings area of the IHS.
Baseline health-care practices in the program were described using a structured audit.
The program included adoption of the IHS Minimum Standards of Care for diabetes,
technical assistance, and professional and patient education. A second audit was
performed in 1988. Care practices improved significantly for all facilities in 7 of 10
parameters measured. Facilities that implemented key program activities showed
more overall improvement in screening practices, education, and immunization than
those that did not organize diabetes care. Factors associated with improved care
practices include establishment of a coordinated, multidisciplinary diabetes team
with regular meetings, acceptance of standards of care by the medical staff, use of flow
sheets by multiple providers, and diabetes-related professional and patient education

sessions.

N 1DDM is a major health problem
among American Indians (1). In re-
sponse to this problem, the IHS, an

agency of the U.S. Public Health Service
responsible for the health care of feder-
ally recognized American Indians and
Alaska Natives, began the organization of
a formal program in 1979 to reduce the
morbidity and mortality from diabetes
mellitus in Indian communities (2). The

Billings area, 1 of 12 administrative re-
gions of the IHS, implemented a formal
diabetes program in 1986 and then used
structured program reviews at facilities
in the area to assess care practices and
measure changes. The Billings area en-
compasses the eight reservations in Wy-
oming and Montana, caring for —49,000
Northern Plains Indians. Health care is
provided free of charge at eight service
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units through three small hospitals and
15 outpatient facilities conveniently lo-
cated on the reservations. This article
describes the changes in health-care
practices measured by structured audits
as the program evolved and identifies
factors that may have been associated
with improving diabetes care in these
facilities.

RESEARCH PESIGN AND
METHODS— IHS Diabetes Program
recommendations for optimal diabetes
care shown in Table 1 were developed
from consensus guidelines for the pre-
vention of complications of diabetes and
expanded to include immunizations and
other concerns in the care of adult dia-
betic patients in Indian communities (3).
These recommendations were dissemi-
nated to all eight of the Billings area
service sites, called service units, in Oc-
tober 1986, when one of us (KA.) as-
sumed the role of area diabetes control
officer. In 1986 and 1987, baseline as-
sessments of care practices were mea-
sured by reviewing the actual charts of a
stratified random sample of 340 diabetic
patients taken from registries that had
been maintained at each service unit. In
1988, a second stratified random sample
was selected and the charts reviewed.
The organization of diabetes care activi-
ties was assessed in detail at seven facil-
ities in the baseline review and again in
1988. Because medical care at the Flat-
head Service Unit was provided by agree-
ments with individual community phy-
sicians, it was not feasible to include the
facilities at that site in this analysis.

The medical records were re-
viewed for documentation of diabetes-
related screening exams and laboratory
testing, immunizations, and diet and ex-
ercise counseling within the year preced-
ing the record review or as specified in
the recommendations shown in Table 1.
In addition, the current mode(s) of ther-
apy was documented. Medical records of
diabetic patients who had not received
care from the IHS facility during the
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Table 1—Standards of diabetes care of Billings area IHS, 1986-1988

COMPLICATION SCREENING IMMUNIZATIONS

EYE EXAM

FOOT EXAM

DENTAL EXAM

BLOOD UREA NITROGEN/CREATININE

COMPLETE URINALYSIS

CHOLESTEROL

ELECTROCARDIOGRAM ONCE

FLU SHOT

PNEUMOVAX ONCE

PURIFIED PROTEIN DERIVATIVE, A TEST FOR EXPOSURE TO TU-

BERCULOSIS STATUS KNOWN SINCE DIAGNOSIS OF DIABETES

PATIENT EDUCATION

DIET INSTRUCTION

EXERCISE INSTRUCTION

All items are to be done annually, unless otherwise specified.

12-mo period preceding each review
were excluded from the study. This re-
sulted in elimination of <10 medical
records at each service unit.

The area diabetes control officer
visited each service unit twice in the 1st
yr of the program to provide technical
assistance and make recommendations
for specific improvements based on the
baseline audit results. Professional edu-
cation sessions and patient education
materials were also provided. Key pro-
gram activities shown in Table 2 were
subsequently identified from the descrip-
tion of care at the seven service units,
and service units were divided into two
groups, A and B, based on whether at
least five of six activities listed in Table 2
had been implemented.

The x2 test was used to assess the

Table 2—Activities associated with im-

proved care practices in selected facilities

of Billings area IHS, 1986-1988

1. ESTABLISHMENT OR EXPANSION OF

MULTID1SCIPLINARY DIABETES TEAM WITH A

DESIGNATED COORDINATOR

2. DIABETES TEAM MEETINGS AT LEAST

QUARTERLY DOCUMENTED BY MINUTES

3. ACCEPTANCE OF MINIMUM STANDARDS OF

CARE FOR DIABETES BY MEDICAL STAFF

4. REGULAR USE OF FLOW SHEETS BY THREE OR

MORE PROVIDERS

5. AT LEAST ONE STAFF EDUCATION SESSION ON

A TOPIC SPECIFIC TO DIABETES CARE

6. AT LEAST TWO-PATIENT AND/OR COMMUNITY

EDUCATION SESSIONS ABOUT DIABETES

statistical significance of changes in care
practice from 1986 to 1987 to 1988 for
the facilities' aggregate experience. To
compare the magnitude of improvement
in care practices in group A facilities with
that in group B facilities, the cumulative
incidence difference test of uniformity of
effect was used (4).

RESULTS— Care practices, including
education and immunization, improved

significantly in 7 of 10 parameters mea-
sured for all the facilities (Table 3). Al-
most half the patients were treated with
oral agents for both periods, but insulin
use decreased. As expected, facilities that
implemented key program activities
showed more overall improvement in
screening practices, education, and im-
munization than those that did not orga-
nize diabetes care programs (Table 4).
Documentation of foot exams improved
in both groups of facilities, perhaps in
response to an extensive IHS-wide foot
care initiative undertaken during 1988.

CONCLUSIONS— Studies of diabetes
care practices have been published from
multiple settings (5-15). Although
somewhat different criteria were used in
the various studies, the patterns of care
reported here for remote IHS facilities
compare favorably with patterns de-
scribed in more urban settings. For ex-
ample, during this study period, 71% of
patients received a dilated exam and/or

Table 3—Diabetes care practices and therapy delivered in the Billings area IHS during
two time periods, 1986-1987 and 1988

SCREENING PRACTICES

EYE EXAM

FOOT EXAM

URINALYSIS

CREATININE

CHOLESTEROL

ELECTROCARDIOGRAM

IMMUNIZATIONS

FLU

PNEUMOVAX (ONCE)

EDUCATION

DIET

EXERCISE

THERAPY

DIET ALONE

ORAL AGENTS

INSULIN

COMBINATION THERAPY

% OF PATIENTS

1986-87
(N = 340)

68
75
95
75
37
77

38
47

56
27

9
49
35

6

RECEIVING RECOMMENDED

1988
(N = 450)

71
82
96
86
52
85

54
77

72
44

20
49
26

2

CARE

P

NS
<0.03

NS
<0.01
<0.01
<0.01

<0.01
<0.01

<0.01
<0.01

<0.01
NS

<0.01
<0.02
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Table 4—Improvements in care practices in facilities implementing key program activities (group A) compared with facilities that did
not (group B), Billings area IHS, 1986-1987 and 1988

SCREENING PRACTICES

EYE EXAMS

FOOT EXAMS

URINALYSIS

SERUM CREATININE

SERUM CHOLESTEROL

ELECTROCARDIOGRAM

IMMUNIZATIONS

FLU

PNEUMOVAX

EDUCATION

DIET

EXERCISE

THERAPY

DIET ALONE

ORAL AGENT

INSUUN

COMBINATION THERAPY

1986-87

(N = 261)

68
85
95
77
42
75

44
50

56
26

9
48
37

6

%OF

GROUP A

1988

(N = 342)

76
87
98
.90
62
87

67
88

72
51

17
50
27

2

PATIENTS RECEIVING

P

=0.04
NS

=0.05
<0.01
<0.01
<0.01

<0.01
<0.01

<0.01
<0.01

<0.01
NS
0.01
0.03

RECOMMENDED

1986-87
(N = 79)

67
32
95
71
23
84

20
38

56
32

14
49
29

6

CARE

GROUP B

1988
(N = 108)

56
66
92
72
22
78

16
44

71
21

30
45
21

4

P

NS
<0.01

NS
NS
NS
NS

NS
NS

NS
NS

<0.02
NS
NS
NS

A vs. B*

A > B

B > A

A > B

A > B

A > B

A > B

A > B

* Improvement in the occurrence of recommended care at group A facilities was significantly greater than (A > B) or less than (B > A) that at group B facilities,
P S 0.05; cummulative incidence difference test of uniformity (4).

fundus photograph in Montana and Wy-
oming, a higher percentage than the 46%
rates reported for primary care centers in
Florida and an urban care center in Den-
ver (5,7). Active optometry programs
were functioning at all IHS facilities dur-
ing this period, so that eye screening was
accessible even though patients had to be
referred long distances for actual laser
treatment. The percentage of patients
treated with diet alone increased from 9
to 20% during the study period. Al-
though HbAlc measurements were not
readily available to confirm diabetes con-
trol, diet as the sole mode of therapy has
been correlated with metabolic control
among Indians (16). In a study of Navajo
Indians, diet therapy alone as mode of
treatment and compliance with appoint-
ments were the only two factors that
could be correlated with metabolic con-
trol in a multivariant model. Thus, de-

spite staff turnover and remote geograph-
ical locations, patterns of preventive care
could be measured, sustained, and
shown to improve in these facilities.

The system for documenting dia-
betes care described herein differs from
that in studies previously reported in
several important ways. Most studies of
the process of diabetes care have been
performed as one-time endeavors and
have involved the review of the charts of
all current patients followed in a partic-
ular setting (5-8). Our intention was to
develop a system that could be ongoing.
By using a special computer system, the
IHS Patient Care Information System, fa-
cilities could easily maintain registries of
current patients. About 1600 diabetic
patients were receiving care through the
clinics described. Although it would not
have been feasible to review all the charts
once, much less on an ongoing basis, it

was feasible to review the charts from a
representative sample of patients in the
registry and to audit another repre-
sentative sample later. The system de-
scribed has become an ongoing monitor-
ing system rather than just a one-time
study. In addition, unlike other studies,
the guidelines examined included multi-
ple elements of preventive care for adult
diabetic patients, including immuniza-
tions, cardiac risk screening, and patient
education. These parameters can be re-
defined as new information becomes
available, introduced, and monitored
through an ongoing program of educa-
tion and chart reviews.

A similar successful effort to im-
prove diabetes care in the primary health
setting was reported in England (8). The
authors concluded that consensus guide-
lines, continuing education, and audit
were important. By reviewing in detail
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the diabetes program activities at facili-
ties, we were able to identify key activi-
ties that may have been associated with
improved care practices, making it pos-
sible for other facilities to replicate the
activities.

These studies of diabetes care
programs measured only the process of
care. Correlating the process to outcomes
remains a major challenge (17). How-
ever, it is essential to sustain a particular
process of care before any change in out-
come can be expected for a chronic dis-
ease. By combining a public health ap-
proach using diabetes registries with a
defined clinical program, it may be pos-
sible to link the early identification and
treatment of complications with de-
creased morbidity. Further studies in this
regard are needed.
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