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OBJECTIVE — To estimate the prevalence of diagnosed diabetes among American
Indians and Alaska Natives served by the IHS.

RESEARCH DESIGN AND METHODS— This was a cross-sectional study of
the 1987 IHS national outpatient data base.

RESULTS — Prevalence rates of diagnosed diabetes determined from the IHS out-
patient data base were consistent with recent studies of diabetes in different IHS areas.
IHS-wide, age-adjusted prevalence was 69/100,000, or 2.8 times the U.S. rate. There
was considerable variation in prevalence rates of diabetes throughout the country,
with rates ranging from 15.3/100,000 in Alaska to 119.2/100,000 in southern
Arizona.

CONCLUSIONS — This study documented the high prevalence of diabetes among
American Indians and Alaska Natives and the wide variation in rates between
different tribal groups. This study also demonstrated the feasibility of using an
outpatient data base to estimate rates of disease that have uniform methods of
diagnosis and result in frequent clinic visits.
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M ost chronic disease surveillance
has been conducted with hospital
discharge data, mortality statis-

tics, and national health interview sur-
veys (1-5). Although data from ongoing
national health interview surveys can be
used as a reference, they may not be
applicable in different ethnic groups or
regions of the country. Many of these
surveys are conducted by telephone and
thus may underrepresent populations of
lower socioeconomic status who may not
have telephones. Hospital discharge data
can best be used to estimate incidence of
a disease that universally requires hospi-
talization. Estimating rates from mortal-
ity data is most useful as a surrogate
measure for diseases that are in and of
themselves fatal. Because most morbidity
associated with chronic diseases is seen
in outpatient settings, not hospitals,
prevalence estimates from hospital dis-
charges or mortality data will greatly un-
derestimate the true health burden from
chronic diseases (1,3-8).

With the growing interest in pri-
mary care research (9-14), population-
based outpatient data offer a potential
source for estimating the prevalence of
chronic and noncommunicable diseases.
These estimates can then be used to pro-
ject health-care demands. In many in-
stances these data are routinely collected
for administrative purposes and are
readily available. Such data have been
used in a limited scope in clinic-based,
community-oriented primary care research
(8,10,15,16). To determine whether an am-
bulatory patient care data base from numer-
ous different types of health-care facilities
can reliably be used to estimate the preva-
lence of disease in a population, we exam-
ined the IHS National APC data base and
estimated the prevalence in 1987 of diag-
nosed diabetes among American Indians
and Alaska Natives.

This study has two purposes. By
estimating the 1987 prevalence rates of
diagnosed diabetes for the American In-
dian and Alaska Native populations
served by the IHS, it updates and ex-
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Figure 1—IHS areas.

pands the 1984 summary of 44 studies
published between 1940 and 1981 on
diabetes in different tribal groups (17).
In addition, this study documents the
ability to use a multicentered outpatient
data base as a surrogate measure for es-
timating disease rates.

RESEARCH DESIGN AND
METHODS— At IHS facilities, clinical
diagnoses and demographic information
for each outpatient encounter—whether
the patient was seen by a physician,
nurse, or laboratory technician, or seen
only to fill prescriptions from private
providers—were collected in a standard
format that has been in place without
change since 1980. The 432 IHS facilities
that use this system of data collection
were included in this investigation.
These facilities provided care for ~86%
of the 1987 estimated IHS service popu-
lation of 1,016,815 (18).

Data from outpatient visits for fis-
cal year 1987 (1 October 1986-30 Sep-
tember 1987) were examined to find
people with a diagnosis of diabetes. IHS
providers used the National Diabetes
Data Group criteria for diagnosing dia-
betes (19). Unique patient identifiers

were used to exclude duplicate records
for people with multiple visits to one or
more facilities. No chart reviews were
performed. Data were sorted and exam-
ined by IHS administrative areas (Fig. 1).

Estimates of the prevalence of di-
agnosed diabetes were computed using
the 1987 population figures projected
from the 1980 U.S. census (20) for the
service delivery areas included in the
study. All rates were age adjusted by the
direct method to the 1980 U.S. census.
Because one of the purposes of this study
was to determine whether outpatient
data could be used as a reliable surrogate
measure of diabetes prevalence without
having to perform costly and time-
consuming chart reviews, results were
compared with recent studies of diabetes
prevalence in four different IHS regions
(21-24). Three of these comparison
studies were conducted for entire IHS
areas and were based on locally main-
tained registries of people with diabetes.
All of these registries were verified by
chart reviews and were routinely up-
dated. The other study was a screening
study conducted in one reservation com-
munity.

We used x2 tests to compare IHS

prevalence rates with U.S. data from the
1979-1981 National Health Interview
Survey where people reported being told
by a physician that they had diabetes
(25). Data from population screenings
such as NHANES were not used for
comparisons for three reasons: 1) the IHS
data base contains information only on
individuals with diagnosed diabetes, 2)
formal screening for diabetes is not rou-
tinely done in IHS facilities, and 3) the
IHS data were not available in the same
age-groups as the NHANES data.

RESULTS— The estimated age-ad-
justed prevalence rate of diagnosed dia-
betes among American Indians and
Alaska Natives was 69/1000 for all age-
groups and 88.7/1000 for people aged
>15 yr. Diabetes rates varied consider-
ably in different parts of the country. The
prevalence for all ages ranged from a low
of 15.3/1000 in Alaska to a high of
119.2/1000 in the Tucson area. Age-
specific, crude, and age-adjusted rates by
IHS area are shown in Table 1. Compar-
ison of the rates found in this investiga-
tion with results from four recent studies
showed that these estimates were consis-
tent with those studies (21-24).

An extensive survey by Schraer et
al. (21) in 1985 found the age-adjusted
prevalence of diabetes in Alaska to be
15.7/1000, only slightly higher than the
15.3/1000 found here for the Alaska
area. A comparison of age-specific rates
from both studies for the Alaska area
shows extremely close agreement (Table
2).

A 1985 study by Carter et al. (22)
among Indians in the Albuquerque area
found a crude prevalence rate of diabetes
of 59.1/1000 for all ages and 214.9/1000
for people aged >35 yr of age (22). The
crude prevalence found in this investiga-
tion for the Albuquerque area was lower
(55.3/1000 for all ages), but not signifi-
cantly different. Crude rates for people
aged >35 yr could not be compared, but
for people aged > 45 yr, this investiga-
tion found, as expected, that the preva-
lence was higher than the rate found by
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Table 1—Age-specific, crude, and age-adjusted rates of diagnosed diabetes by IHS area, 1987

TUCSON

ABERDEEN

PHOENIX

ALBUQUERQUE

BEMIDJI

NASHVILLE

BILLINGS

ALL IHS AREAS

OKLAHOMA

NAVAJO

PORTLAND

ALASKA

U.S.*

0 - 1 4 YR

0.5
1.9
1.4
1.2
1.7
1.2
1.9
1.3
2.3
0.4
0.7
0.4

0.8

RATE/1000

15-44 YR

60.4
35.5
44.0
33.7
23.5
35.3
28.2
25.3
25.6
16.3
14.1
3.7

8.5

BY AGE-GROUP

45-64 YR

306.8
264.0
270.6
241.8
230.9
196.9
203.1
172.3
140.3
153.5
120.3
31.1

55.0

> 6 5 YR

270.9
322.2
267.9
267.9
308.1
277.7
286.5
203.8
175.6
162.2
160.8
63.6

88.4

CRUDE

RATE/1000

75.5
59.8
65.4
55.3
53.0
62.7
49.9
45.1
48.6
32.4
29.3

8.7

—

AGE-

ADJUSTED

RATE/

1000

119.2
105.4
104.3
93.8
91.6
86.8
85.9
69.0
59.9
56.2
48.6
15.3

24.7

RISK RATIO

4.83
4.26
4.21
3.80
3.71
3.51
3.48
2.79
2.43
2.27
1.97
0.62

1.00
* Source: ref. 25.

Carter for persons aged >35 yr: 249.7/
1000 vs. 214.9/1000.

In 1986-1987, a screening study
among subjects aged 20-74 yr in a Na-
vajo community described diabetes (23).
The age- and sex-adjusted prevalence of
102/1000 cannot be compared directly
with our data, because of the different
age-groups examined and the inclusion
of both diagnosed and previously undi-
agnosed diabetes in the Navajo study.
However, data provided by Dr. Sugar-
man on diagnosed diabetes allowed the
comparison of rates from that study with
rates found here (23). Even though the
age-groups examined were not identical,
age-specific rates for diagnosed diabetes
show extremely close agreement (Table
2).

In a 1987 study, Freeman et al.
(24) found the Indians in the Pacific
Northwest (Portland area) to have a
crude prevalence of diabetes of 30.6/
1000, very close to the crude rate of
29.3/1000 found in this investigation.
However, the age- and sex-adjusted rate
in that study was 71/1000, higher than
the age-adjusted rate of 48.6/1000 we
found. Comparison of age-specific rates

show that Freeman et al. (24) found
higher rates in most age-groups (Table
2). This discrepancy in rates was proba-
bly attributable to the Freeman study
only including people living <40 miles
of the surveyed clinics. Freeman found
that in 3 of 10 Portland area reservation
communities (group A), most of the In-
dian population lived close to the IHS
facilities, whereas in the other 7 reserva-
tion communities (group B), many of the
people lived > 40 miles from the nearest
IHS facility. When data from the Free-
man study and this investigation were
compared by groups A and B, the rates
for group A, in which much of the pop-
ulation lived close to IHS facilities, show
extremely close agreement. For group B,
however, there are substantial differences
in the older age-groups (Table 2).

For all IHS patients, the age-
adjusted rate of diagnosed diabetes of
69.0/1000 was 2.79 times the U.S. all-
races rate of 24.7/1000 (25) (Table 3).
When compared with other ethnic
groups in the country, IHS patients had
significantly higher rates, ranging from
1.67 times the rate for blacks to 3.01
times the rate for whites. Of the 11 IHS

areas examined, all but one had a prev-
alence rate of diagnosed diabetes signif-
icantly higher than the U.S. rate (Table
1). The Alaska area had a rate signifi-
cantly lower than the U.S. rate.

CONCLUSIONS— This investigation
used the IHS national outpatient data
base to estimate the prevalence of diag-
nosed diabetes among American Indians
and Alaska Natives. This investigation
also tested whether an outpatient data
base developed primarily for administra-
tive purposes can be used as a reliable
surrogate measure to estimate disease
rates without the necessity of performing
chart reviews. The prevalence rates of
diagnosed diabetes were consistent with
recent prevalence studies (21-24), dem-
onstrating the high rates for American
Indians. In addition, the variation in di-
abetes prevalence between different Na-
tive American groups found in this study
also was observed in the comparison
studies (17,21-24). Thus, the results ob-
tained from the IHS outpatient data
probably are reliable surrogate measures
of the prevalence of diagnosed diabetes,
indicating that the IHS APC data bases
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Table 2—Comparison of age-specific prevalence rates/1000 of diagnosed diabetes by IHS area, IHS outpatient data compared with
published studies

ALASKA AREA

NAVAJO AREA

PORTLAND AREA

PORTLAND AREA

AGE-GROUP (YR)

0-14
15-44
45-64

>65
TOTAL (CRUDE)

AGE-GROUP (YR)

15-44
45-64

>65

AGE-GROUP (YR)

0-14
15-44
0-44

45-64
>65

TOTAL (CRUDE)

AGE-GROUP (YR)

0-14
15-44
45-64

>65

TOTAL (CRUDE)

IHS OUTPATIENT

DATA

0.4
3.7

31.1
65.6

8.7

IHS

DATA

16.3
153.5
162.2

IHS OUTPATIENT

DATA

0.7
14.1
8.8

120.3
160.7

29.3

GROUP A

IHS OUTPATIENT

DATA

0.6
20.5

197.8
251.1

46.0

SCHRAER (21)

0.2
2.4

32.0
66.9

8.3

OUTPATIENT

AGE-GROUP (YR)

20-44
45-64
65-74

FREEMAN (24)

1.2
25.8
10.1

184.8
226.0

37.7

FREEMAN (24)

0.2
6.8

208.6
253.5

41.5

SUGARMAN*

15.7
149.6
162.8

DATA

0.8
11.3
86.9
121.3

22.0

(23)

GROUP B

IHS OUTPATIENT

FREEMAN (24)

0.4
15.5

157.7
198.4

33.5

T h e Sugarman study included both diagnosed and previously undiagnosed diabetes. Data presented here are for diagnosed diabetes only and were received from
Dr. Sugarman.

may be effectively used for surveillance
of chronic diseases.

From NHANES data, it is esti-
mated that —50% of people with diabe-
tes are undiagnosed (26). Because IHS
providers are aware that diabetes is much
more prevalent in Indian communities

than in the general U.S. population, be-
cause there are numerous community
education programs in Indian communi-
ties, and because health care is free, it is
likely that the percentage of undiagnosed
diabetic people in the IHS system is
lower than that found in NHANES. Only

one community survey in an Indian
community has explored this issue (23).
That study found that only 25% of peo-
ple with diabetes were undiagnosed.
Thus, although estimates of diabetes
prevalence from local registries and the
IHS outpatient data base are in close
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Table 3—Prevalence of diagnosed diabetes in American Indians and Alaska Natives
(1987) compared with other ethnic groups in the U.S. (1980)

ETHNIC GROUP RATE/1000"1 RISK RATIO 95% CI

AMERICAN INDIAN/ALASKA NATIVE

U.S. ALL RACES!

WHITE

HISPANIC

BLACK S

69.0
24.7
22.9
31.7
41.3

1.00
2.79
3.01
2.18
1.67

—
2.42-3.22
2.60-3.49
1.91-2.48
1.48-1.88

*A11 rates age adjusted to the 1980 U.S. population.
tSource: ref. 25.

agreement, they probably underestimate
the true prevalence.

Even though the prevalence rates
found in this investigation were consis-
tent with results from recent studies,
there are limitations to the data used.
These limitations would tend to under-
estimate the prevalence of diabetes in the
IHS service population. Because the data
used for determining prevalence rates
covered only a 12-mo period, people
with diabetes were not counted if they
did not seek care within those 12 mo. In
the 1979-1980 National Health Inter-
view Survey, 87% of individuals with
diabetes reported a physician visit within
the previous year (27). IHS quality as-
surance audits showed that 90-94% of
IHS patients with diabetes sought health
care within a 12-mo period. Because the
IHS data system captures no more than
two diagnoses per visit, it is possible that
a person with diabetes presented for
other health problems and diabetes was
not coded. No information was available
on people eligible for health care in the
IHS system who sought their care else-
where. However, because health care and
medications received from IHS facilities
are free and IHS facilities often are the
only accessible facility, most Indians seek
at least some of their care from the IHS.
The 1987 prevalence rates of diagnosed
diabetes estimated from IHS ambulatory
patient care data, although slightly lower
than the rates found in the comparison
studies (21-24), were not significantly
lower. Thus, we do not feel these poten-

tial limitations in the methods to be a
major source of bias in this study.

This study demonstrated that the
IHS APC data base can be used to calcu-
late reasonably accurate prevalence rates
of diagnosed diseases, especially in areas
where most of the population lives close
to IHS facilities. Because these data have
been collected in the same way for many
years, there is sufficient consistency in
the data over time to determine trends.
The prevalence estimates obtained from
the IHS outpatient data are probably re-
liable surrogate measures of the preva-
lence of diagnosed diabetes. These re-
sults suggest that ambulatory patient care
data bases may be effectively used for
surveillance of any disease with moder-
ate to high prevalence, if these diseases
have uniform methods of diagnosis and
result in frequent clinic visits (e.g., dia-
betes, hypertension, chronic obstructive
pulmonary disease, epilepsy, and asth-
ma).

The prevalence of diagnosed dia-
betes in the IHS as measured by outpa-
tient encounters demonstrates the high
rate for American Indians when com-
pared with other ethnic groups in the
country. The results also show consider-
able variation in rate by IHS area. Obe-
sity, a major risk factor well documented
in the development of diabetes among
Indians, may be widespread among
American Indians and Alaska Natives
(28-30). The IHS outpatient data base
contains no data on height or weight.
Thus, no data were available to compare

the prevalence of obesity among the dif-
ferent IHS areas. A higher degree of In-
dian blood quantum has also been asso-
ciated with increased risk of diabetes
(17,31). Again, the IHS data base con-
tained no consistent data to examine this
issue. To understand the observed differ-
ences in the prevalence of diagnosed di-
abetes among different American Indian
and Alaska Native groups, further studies
are needed.

The use of outpatient data bases
presents a challenging approach to sur-
veillance of chronic and noncommunica-
ble diseases. They provide a valuable re-
search tool in the development of public
health programs at local, regional, or na-
tional levels. Although it may not always
be possible to get detailed information,
reliable estimates of the prevalence of
diagnosed diseases and, possibly, esti-
mates of incidence of some diseases can
be obtained at a reasonable cost (8,32,
33). These data can provide baseline in-
formation describing the magnitude of
the problem and characterizing regional
variation in disease rates before expen-
sive primary data collection is under-
taken (32,33). Ambulatory data bases
that have collected data in the same man-
ner over time and have a reasonably sta-
ble base population can also be used to
measure trends over time, to help plan
the distribution of health resources, and
to assess the impact of public health pro-
grams (8,32,33). Further studies on the
use of these data systems are needed.
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