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most of the 20th century despite
the vicissitudes of federal policies,
practices, and appropriations, is
an example of the epidemiologi-
cal transition from a regime char-
acterized by infectious diseases to
one characterized by noninfec-
tious, chronic diseases.1 It is gen-
erally assumed that in advanced
economies this progression is
more or less inevitable; infectious
diseases recede and are replaced
in relative importance by nonin-
fectious diseases, but total mortal-
ity continues to fall.

The collapse of the Soviet Union
and the catastrophic reversal of de-
clining mortality in its former re-
publics and elsewhere in Eastern
Europe show that such progress is
not inevitable.2 There are other
cases of reversal or, at the very
least, stagnation of declining mor-
tality in advanced economies. For
example, the life expectancy of Ab-
original Australians has been
largely stagnant for several dec-
ades,3 and recent changes in the
mortality rates of American Indi-
ans indicate something similar.

I use published data to examine
recent changes in age-adjusted
mortality of American Indians in
general and of Navajos in particu-
lar. Navajo data are included for
several reasons: (1) the Navajos,
as the largest tribe living on a
reservation in the United States,

have an important impact on
overall rates; (2) during the pe-
riod under consideration, Navajo
health services were provided by
the Indian Health Service (IHS)
and not by tribally managed pro-
grams; and (3) historical data on
Navajo health services and mor-
tality are more readily available
than for other, smaller American
Indian populations.

Causes of death are classified as
either amenable or not amenable
to interventions by the health
care system. This classification is
usually traced to the work of
David Rutstein et al. in the mid-
1970s.4 As Holland has said,

Here medical care is defined in
its broadest sense, that is preven-
tion, cure and care, including the
application of all relevant med-
ical knowledge, the services of
all medical and allied personnel,
the resources of governmental,
voluntary, and social agencies,
and the co-operation of the indi-
vidual himself. An excessive
number of such unnecessary
events serves as a warning signal
of possible shortcomings in the
health care system, and should
be investigated further.5(p1)

Avoidable deaths, which are
described in more detail in the
following section, may thus arise
for a variety of reasons, including
unusual genetic and epidemiolog-
ical characteristics of particular
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populations, inadequate funding,
inaccessible services or popula-
tions, incompetent staff, unin-
formed populations, and noncom-
pliant patients. Although all of
these factors may be contribu-
tory, the fact that some popula-
tions have higher rates than oth-
ers is an indication that adequate
health services responsive to the
unique needs of particular popu-
lations may not be available.6

I briefly consider 2 other issues.
The first has to do with the impact
of devolution of responsibility for
services to American Indian tribal
governments or other entities. Self-
determination in American Indian
affairs has been federal policy
since 1974, and some attempts
have been made to examine the
impact, if any, on health of
changes in management.7 The
second has to do with a question
debated in public health since the
early years of the 20th century:
the degree to which programs
should be vertical or horizontal.
The former refers to programs
aimed at the eradication or con-
trol of a particular disease. The
latter refers to programs covering
a broad range of services.8–11

METHODS

Data for my analyses of time
trends in American Indian

Mortality rates for American
Indians (including Alaska Na-
tives) declined for much of the
20th century, but data pub-
lished by the Indian Health Ser-
vice indicate that since the mid-
1980s, age-adjusted deaths for
this population have increased
both in absolute terms and
compared with rates for the
White American population. 

This increase appears to be
primarily because of the direct
and indirect effects of type 2
diabetes. Despite increasing
appropriations for the Special
Diabetes Program for Indians,
per capita expenditures for In-
dian health, including third-
party reimbursements, remain
substantially lower than those
for other Americans and, when
adjusted for inflation, have
been essentially unchanged
since the early 1990s. 

I argue that inadequate fund-
ing for health services has con-
tributed significantly to the in-
creased death rate. (Am J Public
Health. 2008;98:404–411. doi:10.
2105/AJPH.2007.114538)

OVER THE PAST CENTURY,
mortality among American Indians
(including Alaska Natives) declined
roughly in parallel with that of
the rest of the US population,
although rates continue to be
higher than for White Americans.
The decline, which persisted for
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TABLE 1—Health Facilities and Utilization of Services in the
Navajo Area of the Indian Health Service: 1933–2003

Average  Hospitalizations/
Hospital Occupancy Beds/1000 Length 1000 Outpatient

Year Beds, No. Rate, % Population of Stay, d Population Visits/Person

1933 352 111.0a . . . . . . . . . . . .

1940 564 50.0 11.3 20.5 182.8 1.1

1960 . . . . . . . . . . . . . . . 1.5–1.7

1966 547 83.6 5.2–5.9 8.9 158–181 . . .

1977/78 557 60.0 3.9 5.4 152.0 4.5

2003 351 43.3 1.5 3.3 72.5 5.1

Source. Data are from Kunitz14 and the Navajo Area Indian Health Service.15

Note. Ellipses indicate that no data are available.
aThe 111% occupancy rate indicates overcrowding.

mortality from the early 1970s
through the 1990s came from
IHS publications.12,13 They in-
cluded only deaths in the IHS
service area, which comprises
primarily states in the Midwest
and West. Data for the Navajo
Area of the IHS came from 2 dif-
ferent sources. Historical data,
taken from previously published
material,14 were for the popula-
tion living on the Navajo Reser-
vation. Data from the late 1990s
and early 2000s, published by
the Navajo Area IHS,15 refer to
the service area, which comprises
both the reservation and adja-
cent nonreservation lands where
many Navajos live.

Because death data were avail-
able only for New Mexico and
Arizona, only the populations of
the service areas in those 2 states
were used as the denominator
for calculating rates. The number
of Navajos living in the Utah por-
tion of the service area is very
small, and their exclusion did not
significantly influence the results.
The classifications of cause of
death on the Navajo Reservation
in 1972 through 1978 and in
the Navajo service area in 1998
through 2002 were from differ-
ent revisions of the International
Classification of Diseases16,17 and
thus may not be precisely com-
parable. Nonetheless, the codings
of several of the most important
causes of death, most notably
diabetes, are similar enough to
be useful for broad comparative
purposes.

Causes of death amenable and
not amenable to interventions by
the health care system are the same
as have been used elsewhere.18

The IHS does not publish death

rates for all causes, nor are age
data published for most causes.
(The causes that are available
for the analysis of deaths caused
by conditions amenable to
health care interventions can be
found as a supplement to the
online version of this article at
http://www.ajph.org.13,19,20)

RESULTS

Mortality Trends Among
American Indians

Figure 1 displays all-cause,
age-adjusted (to the 1940 US
population) death rates from
1973 through 1997 for Ameri-
can Indian and White Ameri-
cans. Although rates for the for-
mer are higher than for the latter,
they both declined during the
first half of the period. Starting
in the mid-1980s, however, they
diverged as the rate for Ameri-
can Indians began to increase. At
its nadir in 1986, the death rate
for American Indians was 669.1
per 100000. Over the next 10
years, it rose to 715.2 per
100000, an increase of about
46 per 100000. Over the same
period, the rate for White Ameri-
cans declined from 520.1 per
100000 to 456.5 per 100000
and has continued to decline in
subsequent years.

Figures 2 and 3 display age-
adjusted death rates from 1973
through 1997 for causes amenable
and not amenable to intervention
by the health care system. Among
the former causes, deaths from
diabetes among American Indi-
ans increased most significantly,
whereas deaths from heart disease
and cerebrovascular diseases de-
clined, but at lower rates than

among White Americans—so
much so, indeed, that over the
24-year period the relative posi-
tions of the death rates of Ameri-
can Indians and of White Ameri-
cans reversed.

The increased all-cause death
rate of American Indians starting
in the mid-1980s seems to have
been partly the result of a stag-
nation in rates of decline of

alcohol-related and cirrhosis
deaths, and of deaths from pneu-
monia or influenza and tubercu-
losis, and an increase in rates of
death from lung cancer and dia-
betes, the latter almost doubling
from 29 per 100000 to 53 per
100 000. Although there are
insufficient data to explain the
entire increase in all-cause mor-
tality, it is clear that slightly

Note. Mortality rates are age-adjusted to the 1940 US population.
aIncludes Alaska Natives.

FIGURE 1—Mortality rates, per 100000, by race, from all causes
of mortality: American Indiansa and White Americans, 1973–1997.
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TABLE 2—Medical Personnel at Health Facilities in the Navajo
Area of the Indian Health Service: 1977 and 2003

Registered Public Licensed Total 
Year Nurses Health Nurses Practical Nurses Nursing Staff Physicians

1977 16.9 2.81 10.8 30.5 8.3

2003 26.9 2.4 2.2 31.5 15.5

Source. Data are from Kunitz14 and the Navajo Area Indian Health Service.15

Note. Personnel are per 100 000 population.

TABLE 3—Median Family Income in Current and 1999 Dollars on
the Navajo Reservation and in Neighboring States: 1969–1999

Navajo Reservation New Mexicoa Arizonaa

Year Current $ 1999 $ Current $ 1999 $ Current $ 1999 $

1969 3 084b 12 083 7 096 27 803 8 199 32 125

1979 . . . . . . 14 654 31 350 16 448 35 118

1989 10 958c 14 296 24 087 31 425 27 540 35 930

1999 20 005d 20 005 34 133 34 133 40 558 40 558

Note. Ellipses indicate that no data are available.
aData are from the US Census Bureau.23

bFigure is from the US Census Bureau.24

cFigure is from Rodgers.25

dFigure is from Navajo Area Indian Health Service.15

TABLE 4—Crude Average Annual Death Rates in the Navajo Area
of the Indian Health Service: 1972–1978 and 1998–2002

Death Rate per 100 000

Cause 1972–1978 1998–2002

Accidents (motor vehicle accidents) 213.0 (106.0) 99.5–106.9 (63.6–68.4)

Homicide 15.6 13.0–13.9

Suicide 8.3 16.4–17.6

Neoplasms 38.0 63.6–68.4

Circulatory/cardiovascular disease 72.8 108.0–116.1

Tuberculosis 6.8 1.7–1.8

Diabetes 10.1a 28.6–30.7

Infant mortality 17.6 6.2

Neonatal 8.7 4.1

Postneonatal 8.9 2.1

Cirrhosis/chronic liver disease 18.1 18.4–19.8

Pneumonia/influenza 56.1a 24.6–26.4

Estimated population 132 156 200 000–215 000

Source. Data are from Kunitz14 and the Navajo Area Indian Health Service.15

aFigures are from an unpublished report by the Navajo Area Indian Health Service, Office
of Program Planning and Evaluation, Window Rock, Ariz, June, 1998.

more than half the increase (24
of 46 per 100000) was directly
caused by diabetes. Over the
same 10-year period, deaths
from lung cancer increased from
24 per 100000 to 34 per
100000, accounting for about
20% of the increase.

The Navajo Area
Per capita allocations of the

IHS budget among service areas
vary greatly; in 1993 they ranged
from $575 per enumerated
American Indian in the Okla-
homa area to $1906 in Alaska.6

Among rural populations, the
Navajo Area, which is located in
Arizona, New Mexico, and a
small strip of southern Utah, had
one of the lowest allocations,
whether measured per user of
services ($608) or per enumer-
ated American Indian in the ser-
vice area ($717). At the time to
which the following data apply,
all services were provided di-
rectly by the IHS and not by the
Navajo Nation, although 2 of the
8 service units have since come
under the control of community
boards.

Table 1 shows that the num-
ber of hospital beds per 1000
population has declined steadily
over the past 70 years, as have

occupancy rates, hospitalizations
per 1000 population, and aver-
age length of stay.

Table 2 shows that since the
1970s, nursing staff has become
more professionalized as regis-
tered nurses have replaced li-
censed practical nurses, but over-
all, the ratio of nursing staff to
population has remained the
same. Likewise, the ratio of pub-
lic health nurses to population,
considered separately, has re-
mained almost unchanged. By
contrast, the number of physi-
cians per 10000 population has
almost doubled over the same
period, from 8.3 to 15.5; this fig-
ure, although substantially less
than the nationwide figure of
23.2 per 10000,15(p41) is similar
to those for Arizona (17.2 per
10000) and New Mexico (16.8
per 10000).21,22 At the same
time, median household income
increased substantially (Table 3).
Although the rate of increase in
income was greater on the
Navajo Reservation than in the
surrounding states in the 1990s,
absolute income was still sub-
stantially less.

From the early 1970s to the
years 1996 through 1998, life
expectancy increased from 58.8
years for men and 71.8 years for

women to 68 and 76.5 years for
men and women, respectively.12,26

This reflects the continuing epi-
demiological transition experi-
enced by the Navajos over the
past century. Infectious diseases
have declined and noninfectious

conditions have increased, some
in relative importance and others
in absolute importance. Table 4
displays crude average annual
death rates for the periods 1972
to 1978 and 1998 to 2002 for
several different broadly defined
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Note. Mortality rates are age-adjusted to the 1940 US population. These causes of mortality are amenable to intervention by the health care system.
aIncludes Alaska Natives.

FIGURE 2—Mortality rates, per 100000, by race, from maternal causes (a), neonatal causes (b),
influenza and pneumonia (c), asthma (d), heart disease (e), cerebrovascular disease (f), tuberculosis
(g), and diabetes (h): American Indiansa and White Americans, 1973–1997.

causes. Among conditions con-
sidered not amenable to health
service interventions, accidents
declined, suicide increased, and

homicide and cirrhosis remained
essentially unchanged. Among
conditions amenable to interven-
tion by the health care system,

tuberculosis, neonatal mortality,
pneumonia, and influenza all
declined, whereas death rates
from heart and cerebrovascular

disease and from diabetes in-
creased.

The epidemic of non–
insulin-dependent diabetes among
American Indians was relatively
late in affecting the Navajos. Al-
though prevalence seems to have
begun to increase in the 1960s, it
began to receive increasing atten-
tion only in the 1980s.27,28 It is
widely agreed to be the conse-
quence of increasing obesity and
changing dietary and activity pat-
terns,29–31 and it carries with it in-
creased risk of morbidity and of
mortality from cardiovascular dis-
eases.28,32–34 Moreover, hyperten-
sion is also strongly associated
with diabetes, but only about
50% of hypertensive individuals
found in a community survey had
been told by a physician that they
had hypertension.35 About one
third of diabetics in the same sur-
vey were unaware that they had
diabetes, suggesting that both
screening and prevention were
not widely available.36

DISCUSSION

Although all the data I present
have been published previously,
most appeared in government
publications, both federal and
tribal, and are not widely known
to the public health community.
The data are important both in
their own right, reflecting as they
do a deterioration in the health
of a small but significant popula-
tion of Americans, and because
they may foreshadow changes
experienced more broadly in the
United States, especially among
the poor. Income has increased
among American Indians in gen-
eral37 and Navajos in particular,
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Note. Mortality are rates age-adjusted to the 1940 US population. These causes of mortality are not amenable to intervention by the health
care system. Data for earlier years of alcohol-related causes were not available.
aIncludes Alaska Natives.

FIGURE 3—Mortality rates, per 100000, by race, from lung cancer (a), unintentional injuries (b), suicide
(c), homicide (d), alcohol-related causes (e), and chronic liver disease and cirrhosis (f): American
Indiansa and White Americans, 1973–1997.

but mortality caused by several
chronic conditions amenable to
intervention by the health care
system has increased. This is
similar to what has occurred in
many poor countries, in which
the emergence of ischemic heart
disease and other chronic

conditions is now recognized as a
widespread phenomenon.38 Such
changes are usually attributed to
changes in diet and exercise
patterns attendant on the shift to
relatively sedentary occupations
and the increased availability of
processed foods.

Avoidable Deaths
Important as changes in lifestyle

are, however, health services
have an important role to play
in the prevention and treatment
of these conditions. Health care
systems in general, including
the IHS, have been effective in

reducing death rates from many
conditions. Typically, these condi-
tions have been primarily infec-
tious diseases; however, the inci-
dence and severity of stroke, hyper-
tension,39,40 and ischemic heart dis-
ease41 in non–American Indian
populations have also been af-
fected by treatment. In addition,
diabetics, who are at substantially
increased risk of death from cardio-
vascular disease, also benefit from
tight control of their diabetes, treat-
ment of hypertension, and use of
anticoagulants such as aspirin.42,43

Reduction of diabetes-related
deaths is not simply a matter of
primary prevention and changes
in lifestyle. Compared with
Whites, American Indians have
higher rates of self-reported
obesity, smoking, diabetes, and
heart disease; spend less time in
leisure-time physical activity; and
have worse self-assessed health,
even after adjustment for socio-
demographic variables.44–46

Primordial prevention (the pre-
vention of the underlying causes
of risk factors) and primary
prevention (the reduction of risk
factors) are thus crucially impor-
tant in this population. High death
rates, however, cannot simply be
accepted as the result of too many
fast food restaurants and irrespon-
sible or uninformed lifestyle
choices and personal behavior.
As the concept of amenable
conditions suggests, 

an excessive number of such
unnecessary events serves as a
warning signal of shortcomings
in the health care system, and
should be investigated further.5(p1)

Indeed, this has been recog-
nized by both the IHS and the
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US Congress. A Special Diabetes
Program for Indians was man-
dated in 1997 that has provided
substantial and increasing funds
for the prevention and treatment
of diabetes: $30 million per year
in 1997 through 2000, $100
million per year in 2001 through
2003, and $150 million per year
since 2004.13,47 The results have
been encouraging: among treated
diabetics, such measures as aver-
age diastolic blood pressure and
cholesterol, hemoglobin A1c,
and triglyceride levels all de-
clined from 1995 through 2001,
although mortality rates from
diabetes have not declined.48,49

Although these declines are
statistically significant, their clini-
cal and epidemiological signifi-
cance is uncertain because (1)
these measures are still high, and
cardiovascular disease risk fac-
tors are more important for diabet-
ics than for nondiabetics, and (2)
some of the results may be
shifted downward by lead-time
bias, whereby more-thorough
screening leads to more cases
being detected at an earlier and
milder stage. Nonetheless, the
recognition of the magnitude of
the problem presented by dia-
betes, and the attempt to inter-
vene, is of great significance.

Unfortunately, even taking these
new funds and third-party pay-
ments into account, per capita ex-
penditures for American Indian
health remain well below those for
other citizens, and in constant dol-
lars they have remained essentially
flat for well over a decade.13 At the
beginning and end of the 1990s, per
capita expenditures for the IHS
service population were about
$1662; according to recent

unpublished analyses by the IHS,
they remain about the same
(Cliff Wiggins, IHS, oral communi-
cation, February 27, 2007).

Horizontal and Vertical
Programs

In this context, specially tar-
geted funds such as the Special
Diabetes Program for Indians are
no doubt important and wel-
come, but they raise a question
that has been debated in public
health for much of the 20th
century: the appropriateness of
vertical as opposed to horizontal
programs. The justification for
vertically organized programs
aimed at specific diseases has
been that once diseases are erad-
icated or at least controlled, they
no longer need to be a concern
for the health care system.8

Smallpox is the best example. By
contrast, horizontal programs are
justified because they provide the
full range of services and indeed
may be necessary if vertical pro-
grams are to have a lasting effect.9

One may also speculate that
vertical programs are less likely
to successfully stand alone when
they are targeted at chronic dis-
eases rather than, for instance,
vaccine-preventable diseases.
Chronic diseases may require a
full range of services. Diabetes,
for example, causes complica-
tions that may require dialysis
and surgical intervention, which
are best provided by a compre-
hensive health care system.
With an essentially unchanging
budget, however, provision of a
broad range of services—that is,
horizontal programs—becomes
increasingly difficult to sustain,
because expenditures fail to keep

pace with population growth and
inflation of health care costs.

The shift from inpatient to out-
patient care on the Navajo Reser-
vation over the past 70 years is
largely the result of the change
from infectious to noninfectious
diseases, as well as changes in
medical practice. The evidence
cited here, however, also indi-
cates that a high proportion of
people with hypertension and
diabetes are unaware of their di-
agnoses, suggesting that services
are not reaching many who
could benefit from them. This
may be, at least in part, a conse-
quence of having too few health
care providers to meet the needs
of the population, which in turn
results from the very low per ca-
pita health expenditures for the
Navajo population. Another pos-
sible cause, however, is that even
in areas in which there are about
the same number of providers as
for nearby non–American Indian
populations, the ability to provide
needed services has been com-
promised by deficient budgets.

Self-Determination
Budgetary issues also con-

found attempts to assess the im-
pact of self-determination on
health. The years since the early
1970s have been a time of
major change in American In-
dian health programs. It was in
1974 that President Nixon de-
clared that, henceforth, tribal
self-determination rather than
termination (i.e., ending recogni-
tion of tribes as domestic sover-
eign nations) would be his ad-
ministration’s policy.50 That has
been government policy ever
since, and an increasing number

of tribal governments have as-
sumed responsibility for provid-
ing services to their populations.
One appraisal of the policy in 1998
claimed that IHS data showed a
continuing improvement in the
health status of American Indians
over the previous 20 years,7(p227)

which at the very least demon-
strated that self-determination
was not having deleterious con-
sequences. More-recent data pre-
sented here, however, indicate
that there have been changes for
the worse in health status. In-
deed, unpublished data from the
IHS indicate that American In-
dian mortality has continued to
stagnate since 1997 (Edna
Paisano and Joanne Papallardo,
IHS, written and oral communi-
cation, February 16, 2007).

The reversal of mortality de-
cline cannot, however, be attrib-
uted to the management of health
services by tribal entities. First,
regional analyses published else-
where show no clear association—
either positive or negative—
between rates of death from
causes amenable to intervention
and the proportion of services
managed by tribes, beyond what
could be better explained by me-
dian household income.6,51 Sec-
ond, over the years for which
Navajo Area data were analyzed,
during which deaths from dia-
betes and cardiovascular diseases
increased, none of the health
programs were managed by the
Navajo Nation.

Although the temporal associa-
tion between a stagnant budget
and stagnant mortality rates do
not prove causation, the relation-
ship is not likely to be entirely
fortuitous. The continuing low



American Journal of Public Health | March 2008, Vol 98, No. 3410 | Health Policy and Ethics | Peer Reviewed | Kunitz

 HEALTH POLICY AND ETHICS 

level of funding for American
Indian health programs, regard-
less of whether services are pro-
vided directly by the IHS or by
tribal entities, seems likely to
have had an impact on health
status. Health care for American
Indians is not treated as an enti-
tlement in the federal budget49

but is a discretionary item sub-
ject to changing administration
and congressional priorities.52

This is why spending has been
flat, and it is reasonable to sug-
gest that it is also why American
Indians have not benefited from
health services as they should.
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