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Introduction
Cancer incidence rates in American

Indian and Alaska Native populations are
generally considered to be lower than
those in the general US population,1-3
largely on the basis of regional studies
from the New Mexico Tumor Registry,2,4
Montana,s western Washington state,6
northwestern Ontario,7 Manitoba,8 Brit-
ish Columbia,9 and New York.10 How-
ever, studies of cancer among Alaska Na-
tives have shown generally higher
rates,11,'2 and investigators in western
Washington and Montana have found that
tumor registry data systematically under-
estimate cancer rates in American Indians
because of misclassification of numerator
data.5,13 Faced with the need to plan ra-
tional cancer control programs for a wide
spectrum of American Indian and Alaska
Native communities, the Indian Health
Service requires a better understanding of
variations in cancer rates among different
populations. Unfortunately, no single
study has examined cancer incidence
rates across a broad cross section of US
American Indian and Alaska Native pop-
ulations using methods that compare rates
in these populations with those in the gen-
eral population or compare rates among
groups of American Indians and Alaska
Natives. Scattered reports from specific
communities, however, suggest higher
rates for certain cancer sites5,710'12,14 and
the strong possibility of substantial vari-
ation in rates among these populations,
due in part to ethnicity, genetic stock,
geography, and cultural and behavioral
factors 12,15-18

This study examined hospital dis-
charge data maintained by the Indian
Health Service to describe the burden of

cancer by sex and site for the areas cov-
ered by the service and for nine major
tribal groups. Although discharge data are
not population based and do not neces-
sarily capture all incident cases presented
to the health care system, they are readily
available and potentially useful for surveil-
lance of chronic disease. This study ex-
plored the use of discharge data for esti-
mating cancer rates; thus, it represents an
important beginning to the systematic
study of cancer and its variation among
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American Indian and Alaska Native com-
munities.

Bakground
A review of the literature of cancer in

American Indians and Alaska Natives
produced 22 nonduplicated, original re-
ports of population-based studies con-
ducted since 1970.4-11,14,18-29 The results
illustrate the variation in morbidity and
mortality observed among different
American Indian and Alaska Native pop-
ulations studied to date. No population-
based study has described cancer inci-
dence in these populations with more than
a regional scope.

The Indian Health Service provides
direct care to approximately 1.1 million
eligible American Indians and Alaska Na-
tives.30 The basic unit of operation for lo-
cal health programs is the service unit,
which integrates primary care and public
health functions for a defined population
and arranges for needed health care serv-
ices not available in the local facility to be
provided through contracts with provid-
ers in nearby metropolitan areas. The In-
dian Health Service operates 127 service
units, with most located in the West and in
Alaska. Of these units, 52 are operated by
the local tribal authority on contract from
the service. The Indian Health Service op-
erates 43 hospitals, with another 7 oper-
ated by individual tribes. Management of
the service units is coordinated by the fol-
lowing 12 regional administrative units,
called Indian Health Service areas:
Alaska, Albuquerque (New Mexico), Ab-
erdeen (North Dakota, South Dakota, and
Nebraska), Billings (Montana and Wyo-
ming), Bemidji (Minnesota, Michigan, and
Wisconsin), Portland (Oregon, Idaho, and
Washington), Nashville (11 states east of
the Mississippi River), Navajo (portions
of Arizona and New Mexico), Oklahoma
(Oklahoma, Kansas, and Texas), Phoenix
(Arizona, Utah, and Nevada), Tucson
(southern Arizona), and California. Hos-
pital and outpatient care is also provided
through contracts with local providers in
instances inwhich service units are unable
to provide needed services.

Methods

The Data Set
The Indian Health Service Inpatient

Data System captures a standard data set
for each patient discharged from a service
or contract facility. All service and con-
tract hospitals report to the system, with

the exception of those in California and
seven hospitals operated by contract to
the local tribal authority. The latter in-
clude four hospitals in Alaska, one in Mis-
sissippi, and two in Oklahoma. Within the
Nashville area, this exception in reporting
left only the hospital serving the Eastern
Cherokee in North Carolina. Since the
Eastern Cherokee were included in the
analysis bytnbal group, the Nashville area
was omitted from the analysis of Indian
Health Service areas. Similarly, the Cali-
fornia area, with no reporting hospitals,
was not included. Finally, the Tucson area
data were analyzed with those of the
Phoenix area, since the Tucson area
serves fewer than 20 000 individuals who
share demographic and cultural character-
istics with the service population of the
Phoenix area. Consequently, data were
examined for the populations served by
nine Indian Health Service areas. Data re-
ported for calendar years 1980 through
1987 were used in this analysis.

Estimation ofIncident Cases
An algorithm was developed and

tested to examine the data set and appro-
priately attribute multiple discharges to a
single individual by means of social secu-
rity number, sex, date of birth, commu-
nity of residence, and hospital record
number. In order to reduce the number of
prevalent cases erroneously considered to
be incident cases, another algorithm was
developed to remove cases involving a
site-specific cancer diagnosis in 1980 and
1981 from the estimates of incident cases
for the study period 1982 through 1987.
Thus, an incident case during the study
time frame was identified as one involving
an individual who had a site-specific can-
cer diagnosis during 1982 through 1987
with no cancer diagnosis at the same site
in 1980 or 1981.

Rates were computed by Indian
Health Service area and by nine major
tribal groups. Rates computed by area
were based on counts of incident cases
attributed to a given area based on coded
community of residence. Incident cases
were attributed to a tribal group on the
basis of both tribal affiliation code and
community of residence at the time of ini-
tial cancer diagnosis. Patients living be-
yond the geographic area of the tnbal or-
ganization were excluded from the tnbal-
specific analysis to maintain consistency
with the denominator estimates, which
were also based on tribal affiliation and
place of residence (as described below).

Cancer sites were included in the
analysis if their rate in either sex (directly

age adjusted to the 1970 US population)
was greater than 10 per 100 000 person-
years or ifother published studies had sug-
gested an American Indian or Alaska Na-
tive rate significantly different from that in
the non-Indian population. Consequently,
the analysis considered 21 specific cancer
sites in women and 19 in men.

Several sources of systematic error
were considered in the estimates of inci-
dent cases. First, as noted above, four
hospitals in the Alaska area and two in the
Oklahoma area did not report inpatient
discharge data. The populations served by
the units that included the six hospitals
were therefore omitted both from numer-
ator counts and from the estimation of the
population at risk. Second, itwas believed
that members of two service populations
in the Northwest (Puget Sound and west-
ern Oregon) used non-Indian Health Ser-
vice facilities; thus, these populations
were omitted from the numerator and de-
nominator estimates for the Portland area.

Other sources of systematic error
were identified, but specific adjustments
could not be made. For example, it is gen-
erally believed that American Indians and
Alaska Natives in the Oklahoma areahave
better access to employer-based coverage
of health services outside the Indian
Health Service system. Also, inpatient
data may not reflect care for some cancer
sites, and these inconsistencies may vary
by area as a result of differences in access
and use ofservices aswell as regionalvari-
ation in practice patterns for cancer. Fi-
nally, there are probable sources of ran-
dom error in the data as well, including
errors in coding and data entry, as con-
sidered below.

Estimation of the Population at Risk
The population served by the Indian

Health Service consists of all American
Indians and Alaska Natives living on or
near their reservation or formal seat of
tribal government; this population was es-
timated tobejust above 1 million in 1987.3°
The Indian Health Service population is
considerablyyounger than the generalUS
population. At the time ofthe 1980 census,
the median age of American Indians and
Alaska Natives was 22.6, compared with
30.0 for the US population. Approxi-
mately 32% of American Indians and
Alaska Natives were less than 15 years
old, and 5% were more than 64 years of
age, comparedwith 23% and 11%, respec-
tively, for the US population.30

Estimates of the denominator popu-
lations used to compute area and tribal
rates were based on Indian Health Service
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population data derived by means of pro-
jection techniques from the 1980 census.
Adjustments were made, however, to cor-
respond to corrections required in the nu-
merator estimates, as described above.
Specifically, the service populations ofthe
six unitswith hospitals not reporting to the
data system (four in the Alaska area and
two in the Oklahoma area) and the two
units believed to be underused in the Port-
land area were omitted from the denomi-
nator populations.

For computation of tribal-specific
rates, the population at riskwas estimated
from the number ofindividuals reporting a
specific tribal affiliation in the 1980 cen-
sus3l and residing in counties overlapping
traditional or current tribal land and in
geographic proximity to the formal tribal
government. The number of tribal mem-
bers at riskwere summed across the coun-
ties constituting the tribal area. For the
Apache tribe, the Arizona communities of
White River and San Carlos, as well as the
New Mexico community of Mescalero,
were aggregated. The Sioux consisted of
the communities in North Dakota and
South Dakota. The Tohono O'Odham/
Pima consisted ofthe communities at Sells
and Sacaton in Arizona. The Navajo con-
sisted of the communities on the Navajo
reservation in northwestern New Mexico
and northeastern Arizona. The Eskimo,
Aleut, and Athabascan were drawn from
appropriate aggregations of the communi-
ties in Alaska. The Oklahoma Cherokee
and Eastern Cherokee consisted of those
individuals who resided in Oklahoma and
North Carolina, respectively, and who
identified themselves as Cherokee.

Computation and Companson of
Rates

Incidence rates for nine Indian
Health Service areas and for nine major
tribal groups were computed and directly
adjusted by age and sex (in 5-year inter-
vals) to the 1970 US population. Methods
described by Armitage32 were used to
compute 95% confidence intervals for
each rate, and rates were considered to
differ if the confidence interval of one did
not include the rates for the other. The
principal analysis compared rates com-
puted for nine Indian Health Service areas
and nine major tribal groups with rates
reported for US Whites in the Surveil-
lance, Epidemiology, and End Results
(SEER) Program during 1982 through
1987 (J. Horm, unpublished data, 1982-
1987). A secondary analysis examined
variation among the nine areas and the
nine tribal groups.

Estimation ofError in the Data Set
In order to estimate the magnitude of

random error in the data set, rates com-
puted from the data set and from the New
Mexico Tumor Registry were compared
for the cancer sites and time frame used in
this study. The tumor registry collects
cancer cases from New Mexico and sys-
tematically includes American Indian and
Alaska Native cases in Arizona reported
by the Indian Health Service. This area is
roughly equivalent to the areas of Albu-
querque, Navajo, Phoenix, and Tucson.
In the comparison, both tumor registry
and inpatient data system cases were re-
stricted to patients who resided in Indian
Health Service areas within Arizona and
New Mexico. A previous Indian Health
Service Cancer Program study had cor-
rected minor errors in the tumor registry
data, largely involving racial misclassifi-
cation of cases.

For comparison, rates fromboth data
sets were adjusted by age and sex to the
1970 US population, and the rates from
the Indian Health Service inpatient data
systemwere comparedwith those derived
from the tumor registry; the latter were
considered the "gold standard." Ratios
were constructed by dividing the Indian
Health Service rate by the tumor registry
rate. All ratios observed for both sexes fell
within the range of 0.7 to 2.1, with 38.5%
below and 53.8% above 1.0. The male and
female ratios for all cancer sites combined
were 0.96 and 0.85, respectively, and 88%
of the site-specific ratios were between
0.70 and 1.25.

A second analysis was carried out to
compare results reported here with the
population-based studies reported by the
New Mexico Tumor Registry for 1973
through 19814 and by Lanier et al. for 1969
through 1983.11 Indirect standardization to
the 1982 through 1987 SEER data for US
Whites produced standardized incidence
ratios that expressed the ratio of cancer
cases observed to those expected if the
study population experienced the same
age- and sex-specific rates as the standard
population. (Tables ofthe standardized in-
cidence ratios for nine Indian Health Ser-
vice administrative areas and nine major
tribal groups are available on request from
the authors.)

Results
The data set used in the analysis con-

tained records of just over 760 000 dis-
charges for the period 1980 through 1987.
There were 4387 cancer cases during the

1982 through 1987 time frame used to es-
timate incident cases.

Companson with Rates in US
Whites

Tables 1 and 2 show age- and sex-
adjusted incidence rates for the aggregate
Indian Health Service population and for
the population served by each of the nine
areas included in this study. The overall
male and female cancer rates were signif-
icantlylower than the rates forUS Whites.
Men experienced increased rates of mor-
bidity for cancers of the nasopharynx (1.5
per 100 000), kidney (8.4), and gallbladder
(2.4), while women had an excess of can-
cers ofthe stomach (6.8), gallbladder (7.1),
and uterine cervix (19.5). American Indi-
ans and Alaska Natives experienced
lower rates for several cancer sites that
occur with relative frequency in US
Whites. Women had lower rates ofbreast,
uterus, and ovary cancer; men had a lower
rate of prostate cancer; and both men and
women had lower rates of lung cancer,
colon and rectum cancer, urinary bladder
cancer, leukemia, and melanoma. In all
Indian Health Service areas and for both
sexes, with the exception of women in
Alaska, the all-site rates were lower and
ranged generally from 30% to 60% of the
rates for US Whites.

Among women, several specific can-
cer sites were elevated relative to US
White women. These included cancer of
the nasopharynx (Alaska), stomach (Al-
buquerque and Navajo), gallbladder
(Alaska, Navajo, and Phoenix), cervix
(Aberdeen, Alaska, Albuquerque, Bill-
ings, Navajo, Oklahoma, and Phoenix),
and colorectal, lung and bronchus, and
kidney (Alaska). Among men, cancers of
the nasopharynx, stomach, and liverwere
elevated in Alaska; gallbladder cancerwas
elevated in Navajo; and kidney cancer
was elevated in Alaska and Navajo.

Consistent with the general belief of
lower cancer incidence in American In-
dian and Alaska Native populations, a
number of cancers were seen to be less
common than in US White populations.
Notably, many of the cancers that are rel-
atively common in the general US popu-
lation were observed to be lower in many
Indian Health Service areas. Cancer ofthe
lung and bronchus was less common
among men in Aberdeen, Bemidji, and
Billings and among both sexes in Albu-
querque, Navajo, Oklahoma, Portland,
and Phoenix. Cancers of both the breast
and the corpus uterus were reduced
among women in each of the nine Indian
Health Service areas. Colorectal cancer
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rates were lower than those ofUS Whites
for both sexes in Aberdeen, Albuquerque,
Billings, Navajo, Oklahoma, Portland,
and Phoenix. Cancer of the prostate was
significantly lower in each area. Bladder
cancer was lower in both sexes in all ar-
eas, with the exception of women in
Alaska and Bemidji. While not common
among US Whites, melanomas, leuke-
mias, and non-Hodgkins lymphomaswere
even less common in most Indian Health
Service areas.

Tables 3 and 4 compare cancer rates
among nine tribal groups with those ofUS
Whites and the aggregate Indian Health
Service population. Consistent with the
comparisons by area, the all-site rates
were lower than those forUS Whites, with
the exception of Eastern Cherokee
women and the three tribal groups of
Alaska. All-site rates were higher for Es-
kimo and Athabascan women, lower for
Eskimo men, and not substantially differ-
ent from those ofUS Whites for Athabas-
can men and Aleuts ofboth sexes. For the
other tribal groups, however, the all-site
rates were lower than those for US
Whites, ranging generally from 30% to
50% for men and 40% to 60% for women.

Cancer ofthe nasopharynx exceeded
US rates for both sexes in the Eskimo and
Athabascan populations and among male
Aleuts, and salivary gland cancer was ex-
cessive in Athabascan and Aleut women.
Cancer of the stomach was elevated in
Eskimo men and Navajo women. Colo-
rectal cancer was high in Eskimo women,
and liver cancer was elevated among Es-
kimos of both sexes and among Sioux
women. Gallbladder cancer dramatically
exceeded US rates for Apache, Eskimo,
and Tohono O'OdhamlPima women and
for Navajos of both sexes, with rates
ranging from 4 to 20 times those for US
Whites. Interestingly, there appears to be
a relative female preponderance (relative
to US Whites) among most of the tribal
groups for gallbladder cancer. Cervical
cancer was elevated among Apache, To-
hono O'Odham/Pima, Navajo, Sioux,
and Eskimo women, ranging from 2.8 to
4.6 times the rates for US White women.
Tohono O'Odham/Pima rates of cancer
of the corpus uterus exceeded those of
US White women, although lower rates
were observed among all other tribal
groups, consistent with the pattern noted
for the areas.

As noted in the analysis of rates by
area, many cancer rates by tribal group
were less than those of US Whites. With
the notable exception of Athabascan
women, breast cancer rates were reduced

among all tribal groups, ranging from 18%
(Tohono O'OdhamlPima) to 55% (Sioux)
of the White rates. Cancer of the lung and
bronchus was generally below US White
rates, except for similar rates among Es-
kimos of both sexes, Sioux women, and
Athabascan and Aleut men. Rates ex-
ceeded those for US Whites, however,
among Athabascan and Aleut women.

Vanation among Indian Health
Service Areas and Tribal Groups

Considerable variation was observed
both among areas and among tribal groups
for cancers of the orophaiynx, nasophar-
ynx, stomach, colon and rectum, liver,
lung and bronchus, breast, cervix, uterus,
and kidney and for cancers of all sites.
Within the pattern ofvariation, there were
relatively high rates in Alaska and rela-
tively low rates in the Oklahoma and Na-
vajo areas, also reflected in the tribal
groups of the region.

Knowledge of variation is useful to
support rational planning, development of
clinical policies, and resource allocation
across the diverse communities served by
the Indian Health Service. The magnitude
ofvariation observed amongAmerican In-
dian and Alaska Native populations is of-
ten dramatic. Relative to US White men,
cancer of the liver was experienced only
18% as often in Oklahoma men and 50% as
often by men in Portland and Phoenix;
however, these rates ranged to three times
the US White rate in Alaska. Lung cancer
rates were 13 to 14 times higher among
Alaska and Bemidji women than among
Navajo women. There was a twelvefold
difference in colorectal cancer rates be-
tween Eskimo and Tohono O'Odham/
Pima women, a twenty-threefold differ-
ence in prostate cancer rates between
Apache and Eastern Cherokee men, a
twelvefold difference in stomach cancer
rates between Portland and Albuquerque
women, and a seventeenfold difference in
leukemia rates between Eskimo and To-
hono O'Odham/Pima women.

Comparison with Other Studes
In order to examine the precision of

thejudgments made in this study,we com-
pared standardized incidence ratios com-
puted from our data (available from the
authors on request) with those reported
from the New Mexico Tumor Registry for
1973 through 19814 and from an Alaska
population-based study for 1969 through
1983.11 The studies from the tumor regis-
try were compared with our data for the
Albuquerque area, although the tumor
registry includes a substantial population

of Navajos whose reservation extends
into northwestern New Mexico. The data
from Alaskawere comparedwith our find-
ings for the Aleut, Athabascan, and Es-
kimo populations, permitting comparison
of results at the tribal-specific level.

Of the 16 cancer sites with standard-
ized incidence ratios suggesting variation
from US Whites found for the Albuquer-
que area, all were confirmed by studies
from the tumor registry. Of the 27 cancer
site variations from US Whites suggested
by the standardized incidence ratios for
the three tnbal groups in Alaska, Lanier"1
reported significant findings for 21 (78%)
and reported an observed-to-expected ra-
tio in the same direction (more or less than
1.0) in 25 (93%). Our data suggested ele-
vations of cancer rates for lung and ovary
in Athabascan women not found by
Lanier, although she projected a possible
increasing trend in lung cancer from her
1968 through 1983 time frame.

Conversely, of the 40 findings re-
ported from the New Mexico Tumor Reg-
istry,4 we found 38 (95%) with standard-
ized incidence ratios in the same direction.
Data from the tumor registry suggested
lower rates for cancer of the ovary and
esophagus inmen thatwere not confirmed
by our data. However, the tumor registry
included a substantial number ofNavajos,
and our data report a decrease in esoph-
ageal cancer for both the Navajo area and
the Navajo as a tribal group. A similar
decrease in cancer of the ovary (standard-
ized incidence ratio = 0.7) was observed
in Navajos. Of the 43 significant findings
reported by Lanier"1 for the three tnbal
groups in Alaska, we found 36 (84%) with
standardized incidence ratios in the same
direction. Lanier reported elevations for
cancer of the salivary gland in Eskimo
women, cancer of the nasopharynx in
Aleut women, cancer of the esophagus in
Eskimo men, cancer of the gallbladder in
Athabascan women, and multiple my-
eloma in Athabascan men, as well as a
decrease in breast cancer in Athabascan
women, that were not found in our data.

DiBussion
This study confirms the impression of

generally lower cancer rates amongAmer-
ican Indians and rates amongAlaskan Na-
tives that approach those of the US
general population. More important, how-
ever, is the demonstration of dramatic
variation in cancer burden within the In-
dian Health Service population, as noted
for leukemia, stomach, liver, lung, pros-
tate, and colorectal cancers. These find-
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ings underscore the danger inherent in
generalizing health issues across the many
distinct American Indian and Alaska Na-
tive communities and tnbal groups.

Substantial variation may also be ob-
served within an Indian Health Service
area that is only apparent on tribal-specific
analysis. For example, in the Phoenix
area, cancer of the uterus is elevated
among Tohono O'Odham/Pima women
but loweramongApachewomen, with the
elevation in the former not reflected in the
relatively low rates for the Phoenix area.
Cancers ofthe gallbladder and uterine cer-
vix are consistently elevated across a
broader range of Indian Health Service
areas and tribal groups, and they appear to
exceed US White rates in one or both
sexes in Aberdeen, Alaska, Albuquerque,
Navajo, Portland, and Phoenix. Nonethe-
less, variability in rates across areas is also
apparent, with rates that cannot be distin-
guished from those of US Whites in Be-
midji, Billings, and Oklahoma and rates
that range upward to a tenfold elevation
among women of Alaska and Phoenix.

Some caution is in order in interpret-
ing the rates reported from this study. Dis-
charge data probably underestimate some
cancers that do not require hospitaliza-
tion, and underuse of the Indian Health
Service system may result in low esti-
mates of community cancer care. The de-
gree of underestimation may also vary by
Indian Health Service area and by tribal
group as a function oflocal service use and
practice patterns. Finally, many of the in-
cidence rates reported are based on rela-
tively small numbers when disaggregated
to the area or tribal level. Multiple com-
parisons are also a legitimate concern
whenever so many different associations
are considered. Nonetheless, the findings
are useful in generating hypotheses for
more detailed studies that could link In-
dian Health Service datawith state cancer
registry and vital data.5

For several cancer sites, further re-
searchwould be particularly important to
support cancer control programs. First,
invasive cervical cancer rates exceed US
rates in six Indian Health Service areas
(ranging to 3.8 times the US rate in
Alaska and Billings) and appear to actu-
ally exceed breast cancer rates in the Al-
buquerque and Phoenix areas. Preven-
tion of invasive cervical cancer is well
within the state of the art, and several
research and demonstration projects are
currently under way in the Indian Health
Service to increase participation in cer-
vical cancer screening programs. Cancer
of the uterine corpus is elevated in To-

hono O'Odham/Pima women and ap-
pears to be due to an excess of endome-
trial cancer. This finding has been
discussed previously (J. Justice, unpub-
lished data, 1974), and it certainly de-
serves more careful study to confirm the
elevated rate and to examine potential
risk factors. If the excess is confirmed, a
program to alert women to the danger
signs and need for screening would be
appropriate. Dramatically elevated rates
of cancer of the gallbladder are apparent
in manyAmerican Indian and Alaska Na-
tive populations and have been shown to
be associated with the presence of
gallstones.21,33,34 While standard screen-
ing procedures have not been tested for
this cancer, the relatively high rates and
generally poor outcome may stimulate re-
search on strategies for prevention or
early detection. It is interesting to specu-
late on the observation of no excess gall-
bladder cancer in two Cherokee popula-
tions that have been geographically
separated for many generations. If con-
firmed by further study, this finding might
provide the opportunity to study the rel-
ative effect of genetic and environmental
factors on gallbladder cancer.

Cancer of the lung and bronchus has
generally been lower among American In-
dians and Alaska Natives, presumably as
a result of a nonsmoking tradition among
many of these populations. Even so, lung
cancer continues to be the most frequent
cancer among American Indian and
Alaska Native men and the fourth most
frequent among women, trailing breast,
colorectal, and cervical cancer. More-
over, our data suggest that lung cancer
rates in women in Billings, Aberdeen, and
Bemidji approach those of their White
counterparts. Most alarming, however, is
the evidence of high smoking rates among
American Indian and Alaska Native ado-
lescents35 andyoung adults.36'37 Programs
targeting smoking cessation continue to be
one of the most important cancer preven-
tion strategies.

More difficult policy challenges con-
front the Indian Health Service in regard
to several cancers that are less common in
American Indian and Alaska Native com-
munities, but for which current screening
recommendations are based on the higher
baseline rates of the general US popula-
tion. In the face of the considerable dete-
rioration in performance of screening tests
that accompany lower population rates
and the large number of serious health
problems among American Indian and
Alaska Native communities competing for
limited health care resources, it is not clear

that such recommendations should be ap-
plied uniformly. For example, rates of
breast cancer in most Indian Health Ser-
vice areas range from 18% to 50% ofthose
in Whites. A recent Indian Health Service
study examined the dramatically in-
creased cost per breast cancer death pre-
vented by screening mammography pro-
grams as a result of the relatively low
incidence levels common to American In-
dian and Alaska Native populations.38 A
similar paradox exists in the cases of col-
orectal and prostate cancer, for which
rates inmanyAmerican Indian andAlaska
Native communities are generally sub-
stantially lower than those in the US pop-
ulation. Coupled with substantial inter-
tnbal variation, such deviation from the
rates of the US White population further
stresses the need to match cancer control
strategies to the rates observed in individ-
ual communities. The availability ofbetter
information on cancer incidence by com-
munity affords the opportunity to plan lo-
cally appropriate and cost-efficient meth-
ods for cancer surveillance.

Based on comparisons with existing
studies of cancer in American Indian and
Alaska Native populations, the Indian
Health Service inpatient data set appears
to be useful in estimating the variation of
cancer incidence between these popula-
tions and US Whites and across relevant
subsets of the service population. Several
analyses have been conducted that sup-
port improvements in the quality of the
data (S. Valway, unpublished data,
1989).5'39 Similar rates and sources of er-
ror have been demonstrated in studies of
cancer using discharge data in other set-
tings as well.40'41 Hospital discharge data,
nonetheless, are generally believed to be
useful for cancer surveillance,40-42 partic-
ularlywhen accompanied by efforts to im-
prove their quality.43"44

Sunmmy and Conclisions
This study has demonstrated dramatic

variation in cancer rates among the Indian
Health Service areas and among nine major
tnbal groups. Such variation underscores
the diversity among American Indian and
Alaska Native groups and the need to target
cancer control programs as a function ofthe
epidemiology of preventable cancer. The
impression that cancer rates are generally
lower among American Indian and Alaska
Native communities in the Southwest and
that these rates approach those of US
Whites in Alaska is generally confirmed.
Rates among Eastern Cherokee women,
however, also appear to approach those of
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US Whites. Cancers of the gallbladder,
stomach, and ceivix show generally high
rates among many American Indian and
Alaska Native communities, and cancers of
the liver and nasopharynx are high in
Alaska. Conversely, several cancer sites
that are relatively prevalent among US
Whites (e.g., cancers of the breast, ovary,
and uterus in women; prostate cancer in
men; and colorectal cancer, lung and bron-
chus cancer, urinary bladder cancer, leuke-
mia, and melanoma in both men and
women) are less common. Finally, this
study suggests that Indian Health Service
inpatient data are useful in hypothesis-gen-
eratingstudies ofrates andvariations among
American Indian and Alaska Native popu-
lations for chronic disease but that further
attention to their quality may be necessaly
if they are to serve as an effective surveil-
lance system. 0
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