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OBJECTIVE — To estimate the prevalence of clinical hypertension and describe the
coexistence with diabetes in American Indian and Alaska Native communities.

RESEARCH DESIGN AND METHODS— A cross-sectional study of outpatient
visits for hypertension and diabetes over a 1-yr period (1 October 1986 to 30
September 1987) in 1HS facilities was conducted.

RESULTS— The 1987 estimated age-adjusted prevalence of diagnosed hyperten-
sion for this group was 10.9/100 for people >15 yr of age. Thirty-seven percent of
diabetic patients were diagnosed with hypertension. The relative risk of hypertension
in the diabetic populations compared with the nondiabetic population varied from
4.7 to 7.7 among the different IHS areas.

CONCLUSIONS — Despite high rates of diabetes and obesity, hypertension rates
were relatively low among American Indians and Alaska Natives when compared
with other ethnic groups in the U.S.

D ramatic improvements in the
health of American Indians and
Alaska Natives have been achieved

since the establishment of the IHS in

1955. Mortality rates from infectious dis-
eases, such as tuberculosis and gastroen-
teritis—in addition to infant, perinatal,
and maternal mortality rates—have de-

creased significantly (1). Between 1940
and 1980 the life expectancy at birth for
American Indians and Alaska Natives in-
creased from 51 to 71 yr (1). Chronic
diseases, such as cardiovascular disease
and NIDDM are now taking their toll in
the Indian community. Although the
mortality rate for heart disease among
American Indians and Alaska Natives is
lower than the U.S. rate, heart disease
has been the leading cause of death for
Indians in recent years (1). In addition,
diabetes (predominantly NIDDM) has
become not only a significant risk factor
for heart disease, but also a major cause
of morbidity and mortality among Indian
and Native people (2).

The emergence of cardiovascular
disease and diabetes can be attributed in
part to changing patterns in life-style,
particularly in diet (3). Although malnu-
trition was once a major public health
concern, overnutrition and obesity are
now problems (4). Obesity contributes
to cardiovascular disease and to diabetes;
and these problems, in turn, aggravate
each other (5). Scattered reports describe
the prevalence of hypertension in differ-
ent tribal groups (6-16). The computer-
ized ambulatory patient care data col-
lected by IHS provide a unique
opportunity to estimate rates of clinically
diagnosed hypertension among various
Indian groups. Preliminary data from
1985 revealed variation in rates of hyper-
tension (17). This study examines the
prevalence of clinically diagnosed hyper-
tension in 1987 among American Indian
and Alaska Native patients served by IHS
facilities, and reports data on the associ-
ation between hypertension and diabe-
tes.
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RESEARCH DESIGN AND
METHODS— Clinical and demo-
graphic information for each outpatient
encounter at IHS and tribal facilities is
collected on a standardized ambulatory
patient care form. The primary care pro-
vider records two clinical impressions on
a form that lists 17 categories of diseases
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(such as diseases of the circulatory sys-
tem) and 2 categories of supplemental
services (such as physical examinations).
Within the 17 categories of disease are
140 specific diagnoses, including hyper-
tensive disease and diabetes mellitus.

Data from outpatient visits for fis-
cal year 1987 (1 October 1986 to 30
September 1987) were examined to find
people with a diagnosis of hypertension
or diabetes. Clinical providers routinely
diagnose hypertension by the usual clin-
ical criteria, promulgated by the Joint
National Committee on Detection, Eval-
uation, and Treatment of High Blood
Pressure and diagnose diabetes using the
National Diabetes Data Group criteria
(18,19). Unique patient identifiers were
used to eliminate duplicate entries, en-
suring that each person diagnosed with
hypertension and/or diabetes was
counted only once. The data then were
sorted by age and IHS area.

The population in this study con-
sists of American Indians and Alaska Na-
tives eligible for IHS services. Population
estimates are based on official U.S. Cen-
sus Bureau county data. The Census Bu-
reau enumerates those individuals who
identify themselves as being American
Indian, Eskimo, or Aleut. The IHS ser-
vice population is then estimated by
counting those American Indians, Eski-
mos, and Aleuts, identified during the
census, who reside in the geographic ar-
eas in which IHS has responsibilities.
The facilities included in this study
served —86% of the entire IHS service
population of 1,016,815 (1). The few
facilities excluded did not report in the
IHS ambulatory care system.

Rates of clinically diagnosed hy-
pertension were based on the estimated
1987 IHS population derived from the
1980 U.S. census. To estimate the extent
that diabetes and hypertension occurred
in the same patient, we cross-matched
patients with diagnosed diabetes with
those diagnosed with hypertension.
Prevalence rates were age adjusted by the
direct method using the 1980 U.S. pop-
ulation as standard (20). We used x2

Table 1—Age-specific and age-adjusted rates (per 100) of diagnosed hypertension in
people aged >15yrbylHS Area, 1987

IHS AREA

BEMIDJI

NASHVILLE

ABERDEEN

BILLINGS

OKLAHOMA

ALBUQUERQUE

ALL IHS AREAS

PHOENIX

TUCSON

PORTLAND

NAVAJO

ALASKA

15-44

4.3
4.8
3.4
3.8
4.0
3.4
3.3
3.6
4.6
2.1
2.8
1.6

AGE-GROUP (YR)

45-64

29.3
22.6
23.1
22.0
20.0
19.7
19.2
20.3
20.0
15.1
15.6
12.0

>65

48.0
36.9
32.1
29.9
30.4
28.8
27.9
23.9
19.8
25.0
19.7
18.7

AGE-ADJUSTED

RATE*

17.0
14.0
12.6
12.2
11.9
11.3
10.9
10.8
10.7
8.8
8.5
6.8

*Age adjusted to the 1980 U.S. population aged S15 yr.

tests to compare IHS rates with U.S. data
from the NHANES II and the 1985 Na-
tional Health Interview Survey (21,22).
To compare the prevalence of clinically
diagnosed hypertension between dia-
betic and nondiabetic patients within
IHS areas, relative risks and 95% confi-
dence intervals were calculated using
Epi-Info software (23).

RESULTS— The 1987 estimated age-
adjusted prevalence of clinically diag-
nosed hypertension among American In-
dians and Alaska Natives was 10.9% for
people >15 yr of age (Table 1). There
was considerable variability in hyperten-
sion rates among the different IHS areas.
The Bemidji Area had the highest rate at
17%; the only IHS rate not significantly
lower than the rate for all races in the
U.S. The lowest rate was found in the
Alaska Area: 6.8%.

Overall, the prevalence rate of
clinical hypertension in American Indi-
ans and Alaska Natives was significantly
lower than the published national rates
both self-reported and measured rates,
for other ethnic groups in the U.S. (Fig.
1). White adults, aged 18-74 yr, partic-
ipating in the NHANES II had age-
adjusted rates of hypertension of 21%,

and blacks had rates of 28.6% (21). The
1985 National Health Interview Survey
of adults (>18 yr of age,) found age-
adjusted rates of hypertension of 17% for
whites, 22% for blacks, and 13.4% for
Hispanics (22).

There was considerable overlap
between hypertension and diabetes (Ta-
ble 2): 37% of the diabetic patients were
hypertensive. Just as the rates of hyper-
tension varied by IHS area, there was
also considerable variation by area in the
percentage of people with diabetes also

Indian Health Service (I)
White (2) A
Black (2) , '
White (3) / ..,
Black (3) y

45-64
Age Group

Figure 1—Age-specific rates of hypertension

by ethnic group. (1), IHS rates from outpatient

data; (2), 1985 National Health Interview Sur-

vey; (3), 1976-1980 NHANES 11. *Ages 18-W

yr for whites and blacks.
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Hypertension and diabetes

Table 2—Coexistence of diabetes and
hypertension among people 2:15 yr of age
by IHS Area, 1987

M S AREA

OKLAHOMA

BEMIDJI

NASHVILLE

PORTLAND

BILLINGS

TUCSON

PHOENIX

ABERDEEN

NAVAJO

ALASKA

ALBUQUERQUE

ALL IHS AREAS

PEOPLE WITH

DIABETES ( N )

9711
2638
2082
1467
1913
1214
5827
4586
5682

675
3040

38,835

WITH HYPER-

TENSION (%)

47.5
44.2
43.3
37.2
33.4
32.9
32.3
31.3
31.2
30.7
29.2
37.2

diagnosed with hypertension. Almost
50% of the diabetic patients in the Okla-
homa area also carried a diagnosis of
hypertension. Table 3 shows the coexis-
tence of diabetes and hypertension by
age-group. For the age-group 45-64 yr,
39.8% of the people with diabetes also
had hypertension. Although the rates of
hypertension for the entire population
varied over twofold by area, the relative
risk of hypertension in the diabetic pop-
ulation ranged from 4.7 to 7.7 times that
of the nondiabetic population (Table 4),
with considerable overlap in the 95%
confidence intervals.

CONCLUSIONS— This study esti-
mated the overall prevalence of clinically
diagnosed hypertension among Ameri-
can Indians and Alaska Natives and de-
scribed the coexistence with diabetes us-
ing a nationwide ambulatory care data
base in IHS. Although there are no com-
parable studies of hypertension among
American Indians, the methodology used
in this study has been found to be a
reliable means to estimate diagnosed di-
abetes (this issue, S.V. et al., p. 271-76).

This study has limitations. Chart
reviews were not conducted to confirm
either diagnosis. Also, despite free med-

ical care, it is not likely that all hyper-
tensive and diabetic patients had a visit
during the 12-mo study period. There-
fore, our results probably underestimate
the true prevalence of hypertension and
its overlap with diabetes.

In general, rates reported for
community-based studies exceed those
reported in this study (21,22). The dis-
parity among this study's rates and rates
for other ethnic groups is likely attribut-
able to major differences in case ascer-
tainment methodologies. For example,
hypertension rates reported in the litera-
ture are based on intensive population-
based screening protocols or self-re-
ported data, whereas our study used
reported clinical diagnosis of hyperten-
sion to identify hypertensive cases.

A comparison is available from a
recent Pima Indian study (25). This
study of hypertension in the carefully
screened Pima Indian population re-
ported an age- and sex-adjusted preva-
lence rate of hypertension of 7.1%
among individuals with normal glucose
tolerance. For the Phoenix area as a
whole, which includes this tribe, the
crude prevalence of hypertension in the
nondiabetic population was 5.4%. How-
ever, the Pima Indian rate excluded in-
dividuals with impaired glucose toler-
ance and reflected an intensively screened
subpopulation. Another comparable
study, a 1987 cross-sectional study in one
Navajo area service unit found that 388 of
817 (47.5%) diabetic patients without
endstage renal disease had diagnosed hy-
pertension (26). This percentage was
much higher than the 31.1% we found for
the Navajo area as a whole.

To determine the magnitude of un-
diagnosed hypertension among American
Indians and Alaska Natives, we identified
two small studies that addressed this issue
(15,16). In Minneapolis, a higher percent-
age of urban Indian than whites gave a
history of hypertension but, unlike the
whites, most actually had normal blood
pressure measurements without medica-
tion (15). A study of the Penobscot Indians
in Maine found that 50% of those with

Table 3—Coexistence of diabetes and
hypertension in American Indians and
Alaska Natives by age-group, 1987

AGE-GROUP

(YR)

15-44
45-64
>65

TOTAL

PEOPLE WITH

DIABETES ( N )

10,347
18,630

9858

38,835

WITH HYPER-

TENSION (%)

22.5
39.8
47.8

37.2

hypertension were unaware of their condi-
tion (16). However, these local estimates
may not be generalizable to our study pop-
ulation where most people reside in reser-
vation communities in which Indian
health facilities have been free and acces-
sible for many years.

Hypertension among American
Indians and Alaska Natives has been
documented sporadically using different
diagnostic criteria over time (6-16). His-
torical evidence suggests that hyperten-
sion rates may have been lower among
Indians in the first half of this century
(27). Prevalence rates ranged from lows
of 1% in Southwestern Indians in 1950-
1952 and 3% in Alaskan Eskimos in
1958 to 61% in Alaskan Aleuts in 1966
(6,7,11). A 1979 community survey of
blood pressures on the Navajo reserva-
tion reported that hypertension rates
among adult Navajos were lower than
comparable rates for U.S. whites and
blacks (10). Most importantly, the prev-
alence of hypertension among nondia-
betic Pima Indians in a recent report was
found to be only 65% of the rate for the
corresponding U.S. population (25).
These studies support our findings of
relatively low hypertension rates among
American Indians. Interestingly, low
prevalence rates of hypertension have
been recently reported for Mexican
Americans in Texas, who, like Indians,
have a high prevalence of diabetes (28).

Additional evidence supporting
our findings of low hypertension rates
comes from mortality rates for cerebrovas-
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Table 4—Relative risk of hypertension in diabetic population compared with the
nondiabetic population among people >15 yr, by IHS Area, 1987

IHS AREA

BEMIDJI

OKLAHOMA

NASHVILLE

ABERDEEN

ALBUQUERQUE

BILLINGS

PHOENIX

NAVAJO

ALASKA

TUCSON

PORTLAND

PREVALENCE*

HYPERTENSION

DIABETES

(YES)

44.2
47.5
43.3
31.3
29.2
33.4
32.3
31.2
30.7
32.9
37.2

OF

(%)

DIABETES

(NO)

8.8
8.1
7.1
6.7
6.0
5.7
5.4
4.9
4.4
4.3
2.7

RELATIVE

RISK

5.0
5.9
5.5
4.7
4.9
5.8
6.0
6.3
7.0
7.7
6.5

9 5 % CONFIDENCE

INTERVAL

4.7-5.3
5.7-6.0
5.2-5.9
4.4-5.0
4.5-5.2
5.4-6.3
5.7-6.3
6.0-6.6
6.2-7.8
6.8-8.7
6.0-7.1

* Crude rate.

cular disease and hypertension (1). In
1986 the age-adjusted mortality rates from
cerebrovascular disease and hypertension
among American Indians and Alaska Na-
tives were 80 and 30%, respectively, of the
U.S. all-races rates. Thus, despite the lim-
itations of our methods, the low rates
found in our study in relation to other
populations are probably real.

There was considerable variation
in hypertension rates among the American
Indian and Alaska Native communities as
analyzed by IHS area. One possible expla-
nation is the disparate rates of diabetes,
heart disease, and obesity between tribal
groups and geographic regions (1,3,4; this
issue, S.V. et al., p. 271-79).

The coexistence of hypertension
and diabetes has been examined in several
studies (29-35). The most comparable
data are for recent studies done among the
Pima Indians (25). The crude rate of hy-
pertension in the diabetic Pima Indian
population, derived from the data pre-
sented was 27.7%. These data are consis-
tent with the rate of 32.3% in our study for
the Phoenix area, which includes the Pima
Indians. Interpretation of the data for non-
Indian populations has been difficult be-
cause diabetic populations examined in-

cluded patients with both types of
diabetes, and the presence or absence of
nephropathy was not always reported
(29-31). In the U.S. in 1976-1980, 56%
of all diagnosed diabetic patients partici-
pating in the NHANES II reported a his-
tory of hypertension (30). Most of the
studies concluded that rates of hyperten-
sion are higher among diabetic patients
than among the nondiabetic population
(29). Despite the high diabetes rates
among Indians, which could be expected
to increase hypertension rates, the overall
hypertension rates in our study were rela-
tively low, as has been reported in the
Pima Indians (25).

Although data on hypertension in
diabetic patients may be difficult to in-
terpret, unequivocal data demonstrate
the seriousness of the two conditions
combined among Indians. Longitudinal
studies in the Pima Indians found that
diabetic patients with higher blood pres-
sures developed retinal lesions more fre-
quently than normotensive individuals
(36). Other recent findings indicated that
after controlling for age, sex, and diabe-
tes duration, hypertension was a signifi-
cant risk factor for proliferative retinop-
athy and proteinuria (37,38). More

ominously, the risk of developing end-
stage renal disease in Pima diabetic pa-
tients with hypertension was 3.8 times
that of normotensive Pima Indian dia-
betic individuals, even after controlling
for age, sex, and duration of diabetes
(39). In a 1984-1986 study of Navajo
Indians hospitalized with acute myocar-
dial infarction, 51% had a diagnosis of
hypertension and 50% a diagnosis of di-
abetes in the medical chart, with 31% of
these patients carrying both diagnoses
(40). Despite relatively low rates of hy-
pertension among Indians, it appears the
combination of diabetes and hyperten-
sion is devastating in this population.

In conclusion, our study found
low rates of clinical hypertension among
American Indians and Alaska Natives
compared with U.S. rates. This finding is
puzzling in view of the high rates of
diabetes and obesity in this population
(2,4). Even though the hypertension
rates were low, morbidity from hyper-
tension in these communities is signifi-
cantly increased when hypertension oc-
curs in the d iabe t ic p a t i e n t s .
Community-based longitudinal studies
among different tribes are needed to ex-
plain the many unanswered questions
about the interactions of hypertension,
diabetes, and obesity among American
Indian and Alaska Native populations.
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