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Ischemic Heart Disease Mortality
in American Indians, Hispanics,
and Non-Hispanic Whites

in New Mexico, 1958-1992

V.J. KATTAPONG, T.M. BECKER, AND F.D. GILLILAND

Declining ischemic heart disease mortality rates over the last
quarter-century have been well documented in the United
States.! Factors such as improved recognition and treatment of
hypertension, behavioral changes caused by public awareness
of the health risks of smoking, and lower serum cholesterol
resulting from medication and dietary changes have probably
been major contributors to this decline.? Little information
exists, however, regarding long-term trends in ischemic heart
disease mortality in southwestern American Indians and His-
panics. Previously, we reported ischemic heart disease mortal-
ity rates in American Indians and Hispanics in New Mexico
from 1958-82.2 To further investigate trends in ischemic heart
disease mortality in New Mexico, we examined mortality data
for ischemic heart disease to include the years 1958-92, a thirty-
five-year time span.

V J. Kattapong is an assistant professor of neurology at the University of New
Mexico School of Medicine. T.M. Becker and F.D. Gilliland are medical epide-
miologists at the University of New Mexico School of Medicine.
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METHODS

From the New Mexico Bureau of Vital Statistics, we obtained
coded death certificate data for residents of New Mexico for the
years 1958 through 1992. Cause of death was coded according to
the International Classification of Diseases (ICD). The seventh
revision of the ICD code was used for the years 1958-68,* the
eighth ICD revision for the years 1969-78,5 and the ninth ICD
revision for the years 1979-92.° For this report, deaths attributed
to ischemic heart disease included ICD codes 420-420.9, 422.1,
440,441, and 443 in the seventh revision; ICD codes 410413 in the
eighth revision; and ICD codes 410-414.9 in the ninth revision.

Weadjusted all ischemic heart disease mortality rates recorded
over the thirty-five-year study period to the coding scheme of the
eighth ICD revision. The comparability ratio for ischemic heart
disease mortality between the seventh and eighth revisions was
1.146, and the comparability ratio between the eighth and ninth
revisions was 0.8784.” To make the rates for the entire thirty-five-
year period more comparable, we adjusted the rates to the ICD-8
coding scheme in a manner previously described.?

Information included on death certificates was used by the
New Mexico Bureau of Vital Statistics to assign ethnicity. His-
panic ethnicity was determined by considering specific state-
ments on the death certificate, as well as the surname of the
decedent and the decedent’s parents. Among Hispanic cases, no
attempt was made to distinguish between recent immigrants to
thestate and descendants of early Spanish settlers to New Mexico.
Death certificate coding as “white,” and the absence of a Spanish
surname or other information to indicate Hispanic ethnicity were
used to determine non-Hispanic white ethnicity. American Indi-
ans wereidentified solely on the basis of information contained on
the death certificate. Tribal affiliation of American Indian cases
was primarily Navajo, Pueblo, Zuni, and Apache. Because of the
small numbers of cases of Blacks and other racial/ethnic groups,
they were not included in the study. Previous work has demon-
strated a high correlation between self-reported ethnic status and
the Bureau of Vital Statistics” assignment of Hispanic and other
white ethnicity.” We also have found a high correlation between
the bureau’s assignment of American Indian ethnicity and ethnic
identification as AmericanIndian asdocumented in Indian Health
Service medical records.’ American Indians with Hispanic sur-
names are not misclassified as Hispanics in New Mexico."
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The censuses of 1960,'? 1970, 1980, and 1990" were used to
determine the denominators for rate calculations. The U.S. Cen-
sus Bureau used different techniques to identify ethnicity. To
account for the different enumeration procedures, estimates of
the Hispanic population from 1960 to 1980 were adjusted in a
manner that has previously been reported.'®

Age-adjusted mortality rates for ischemic heart disease were
calculated for the five-year periods 1958-62, 1963-67, 1968-72,
1973-77, 1978-82, 1983-87, and 1988-92. We used the direct
method to calculate age-adjusted rates and standardized the rates
to the 1970 U.S. standard million population. We used SAS for the
rate calculations for the descriptive analysis."”

RESULTS

Distinct differences in ischemic heart disease mortality were
apparent among New Mexico’s three major ethnic populations
during the thirty-five-year study period. American Indians of
both sexes had the lowest age-adjusted ischemic heart disease
mortality rates in each time period (tables 1 and 2). Hispanic men
had rates that were intermediate between American Indians and
non-Hispanic whites in each time period (table 1). Hispanic
women had mortality rates that were intermediate between
American Indian women and non-Hispanic white women, except
for the time period 1963-67, when Hispanic women had the
highest age-adjusted rates (table 2). Rates for all ethnic groups of
both sexes were lower than those of U.S. whites in each time
period.

Overall, for the thirty-five years of our study period, women in
New Mexico had lower age-adjusted ischemic heart disease mor-
tality rates in each five-year period than New Mexico men. This
gender difference was apparent for each ethnic groupineach time

eriod.
P Among both the New Mexico and the U.S. white populations,
a dramatic trend towards declining age-adjusted ischemic heart
disease mortality rates was observed for each ethnic group over
the initial thirty-year span of the data. In the U.S. total population,
a 50 percent decline for females and a 43 percent decline for males
occurred between 1958 and 1987. In New Mexico over the same
time period, 1958 to 1987, larger declines in age-adjusted ischemic
heart disease mortality rates occurred for non-Hispanic white
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males than for either Hispanic or American Indian males, or for
females of any ethnic group. We observed a 26 percent decline for
Hispanic males, a 32 percent decline for American Indian males,
and a 47 percent decline for non-Hispanic white males. For
females in New Mexico, a 44 percent decline occurred in Hispan-
ics, a 38 percent decline in American Indians, and a 44 percent
decline in non-Hispanic whites.

In the last ten years of the thirty-five-year study period, clear
differencesin age-adjusted mortality ratesamong the three groups
remained, and their relative ranking of ischemic heart disease
mortality rates stayed the same compared with the earlier period,
1958-82 (with American Indians showing the lowest rates of all
three groups, followed by Hispanics and then non-Hispanic
whites). However, in the most recent five-year time period exam-
ined, 1988-92, mortality rates for American Indians of both sexes
increased slightly. For 1988-92, American Indian males had an
average annual age-adjusted mortality rate of 68.0 per 100,000,
compared with a rate of 65.0 in the time period 1978-82, an
increase of 5.0 percent (p<.05). In 1988-92, American Indian
females had an age-adjusted mortality rate of 29.5 per 100,000,
compared with a rate of 27.6 in the time period 1978-82, a 7.0
percent increase (p<.05).

DISCUSSION

Ischemic heart disease mortality rates in the United States have
been declining since the 1960s."® Rates in New Mexico have fol-
lowed this trend, although they have varied widely between
ethnic groups and sexes. This variation is comparable with differ-
ences seen in cerebrovascular disease mortality over the 1958-87
period.”

Few descriptive reports have addressed ischemic heart disease
in American Indians. Welty and Coulehan® found the mortality
rates from cardiovascular disease in American Indians/Alaska
Nativestobe 19 percent lower than the rate for the U.S. population
as a whole but found that the mortality ratio varies widely from
quite favorable to quite unfavorable in various regions of the
United States. An increase in cardiac mortality has been noted in
Alaska Natives in recent years.” After controlling for age, sex, and
diabetes, the incidence of fatal coronary heart disease in Pima
Indians aged 50 to 79 years of age was found to be less than half
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that found in the Framingham study population.?? However,
since the 1970s, incidence of cardiovascular disease has been
increasing among American Indians,” including the Navajo.*

Adequate data are lacking regarding risk factors for ischemic
heart disease in American Indians, although a report on risk
factors among three geographically distinct native groups is
forthcoming from the Strong Heart Study.? Differences between
American Indians and the general U.S. population in the distribu-
tions of lipoproteins have been reported. In the Pima, total low-
density lipoprotein (LDL) and high-density lipoprotein (HDL)
cholesterol levels are lower than levels in non-Hispanic whites for
most age groups, and serum triglyceride levels are higher.? In
addition, total and LDL cholesterol levels do not increase with
increasing age in Pima males.” Similarly, southwestern American
Indians have been found to have a higher HDL to LDL ratio than
non-American Indians.”® Total serum cholesterol concentration
among Navajo men is similar to that of the general population, as
determined in the second National Health and Nutrition Exami-
nation Survey (NHANES II), although the small sample size for
American Indians in that survey was very small and the data are
suspect. Total cholesterol concentrations are similar in younger
Navajo women and U.S. women, but are significantly lower in
Navajo women over 55 than in U.S. women over 55. Data from
the Strong Heart Study® suggest that Arizona American Indians
continue to have lower total cholesterol concentrations than the
national mean and, additionally, show lower levels of total cho-
lesterol among the Sioux and the Oklahoma tribes, compared
with values for the U.S. population. High-density lipoprotein
levels are also lower than U.S. levels for all races combined.

Tobacco use is prevalent in many tribes.*» Amount of smoking
has variously been reported as less frequent or more frequent
among southwestern American Indians than among other ethnic
groups.*? A cross-sectional survey of Indian Health Service facili-
ties showed a relatively low prevalence of hypertension among
American Indians and Alaska Natives compared with other eth-
nic groups in the U.5.* Similar results were found in the Strong
Heart Study .*

Other risk factors for cardiovascular disease have been exam-
ined in American Indians. Rates of diabetes are extremely high
among New Mexico’s and other southwestern Indian tribes.*
Incidence rates for Alaska Natives were lower than for the general
population.®* However, among the Chippewa (Ojibwa), Plains
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Indian, Mohawk, and Choctaw populations, prevalence of diabe-
tes was higher than in the U.S. population in general.¥” A recent
report based on Indian Health Service data also shows high rates
among American Indians from different geographic areas.* The
prevalence of diabetes in the Navajo has been found to be lower
than in some tribes but substantially higher than in the general
U.S. population.” It has been suggested that the prevalence of
diabetes among Navajo and other southwestern American Indian
tribes may continue torise.* Inaddition to diabetes as a major risk
factor for ischemic heart disease in American Indians, the preva-
lence of obesity in American Indians/ Alaska Natives is high and
isincreasing.* Other risk factors forischemic heart disease appear
to be present among these populations, in particular among
southwestern American Indians;** however, ischemic heart dis-
ease mortality rates among southwestern American Indians re-
main far below rates that would be predicted by the risk factor
data. In New Mexico, the recent increase in ischemic heart disease
mortality rates we observed in American Indians may be due to
Western influences that have resulted in changes in risk factor
prevalence—such as cigarette smoking, diet, and sedentary
lifestyle.** The increase may also be attributable to growing differ-
ences in access to health care—although the appropriate data for
evaluating these hypotheses are not available.

We have discussed potential sources of error in our analysis of
vital statistics in previous publications.* A significant shortcom-
ing of our analysis is related to our combining all American Indians
into one group and all Hispanics into one group. American Indians
in this state consist of several distinct tribes, largely Navajo, Pueblo,
Zuni, and Apache. Many Hispanics in New Mexico are of different
ancestry from Hispanics in other parts of the country and even in
other parts of the Southwest. New Mexico Hispanics trace their
ancestry to original Spanish settlers and to more recent immigrants
from Mexico.® In our analysis of mortality rates, we were unable
to separate ethnic groups by tribe or by heritage; for American
Indians, in particular, rate calculations subdivided in such a
manner would be subject to wide fluctuations based on small
numerators and denominators. Furthermore, many tribal health
leaders may not want to have tribal-specific data presented.

Anadditional limitation concerns potential misclassification of
mortality data in New Mexico. We have found that the ICD
category “symptoms, signs, and ill-defined conditions” is listed
as the cause of death more frequently in New Mexico than in the
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U.S. population. This observation is particularly true in New
Mexico’s minority groups.*

To determine whether additional misclassification in cardio-
vascular causes of death may affect our data, we examined
percentages of deaths due to diseases of the circulatory system for
New Mexico and for the United States. We examined the propor-
tions of specific circulatory disease-related deaths in U.S. whites
and non-Hispanic whites in New Mexico. In New Mexico from
1988 to 1992, 40 percent of circulatory deaths were ascribed to
ischemic heart disease (ICD codes 410—414), and 41 percent of the
deaths were attributed to other heart and circulatory disorders
(ICD codes 399-400,403-409,415-429, and 439-459). In the United
States, during the midpoint of the same five-year period, 55
percent of deaths were attributed to ischemic heart disease, and 27
percent were secondary to other heart and circulatory disorders.
The percentages of other specific types of circulatory deaths in
New Mexico were similar to those of the United States. We also
looked at percentages of specific types of circulatory deaths in
American Indians in the last two time periods, 1983-87 and 1988
92. For American Indians in New Mexico from 1983 to 1987, 26
percent of circulatory deaths were attributed to ischemic heart
disease, and 49 percent to other heart and circulatory disorders.
These percentages did not change in the most recent time period,
1988-92. Since the percentages were stablein American Indiansin
New Mexico over the last ten years, trends in misclassification do
not account for the recent increase in ischemic heart disease
mortality rates in this ethnic group.

In conclusion, our data on ischemic heart disease mortality in
New Mexico showed clear differences among the state’s principal
ethnic populations, consistent with our previous analysis of vital
data collected through 1982. Our data suggest that ischemic heart
disease mortality rates have increased among American Indians
in the most recent five-year period of our analysis, 1988-92.
Collection of additional data on risk factors for ischemic heart
disease among New Mexico’s American Indians is warranted to
help explain the recent increase in rates.

ACKNOWLEDGMENTS

We would like to thank Rita Elliot, Ron Darling, Barbara Evans,
Lucinda Puckett, Anthony Ortiz, and Carolyn Lara-Smith for help



40 AMERICAN INDIAN CULTURE AND RESEARCH JOURNAL

with manuscript preparation. This work was supported in part by
an NIH National Research Service Award grant 1 F32 NS 099512-
01 (V.J. Kattapong) and an American Cancer Society Junior Fac-
ulty Research Award (T .M. Becker). '

NOTES

1. Pamela A. Sytkowski, William B. Kannel, and Ralph B. D’Agostino,
“Changes in Risk Factors and the Decline in Mortality from Cardiovascular
Disease. The Framingham Heart Study,” New England Journal of Medicine 322:23
(1990): 1635-41; Reuel A. Stallones, “The Rise and Fall of Ischemic Heart
Disease,” Scientific American 243:5 (1980): 53-59; U.S. Department of Health and
Human Services, Cardiovascular Disease: A Report of the Surgeon General (Wash-
ington, DC: U.S. Government Printing Office, 1983).

2. Stephen MacMahon, Jeffrey A. Cutler, and Jeramiah Stamler,
“Antihypertensive Drug Treatment,” Hypertension 13, suppl. (1989): 145-50;
Jonathan M. Samet, “The Health Benefits of Smoking Cessation,” Medical Clinics
of North America 76 (1992): 399-414; Rita R. Weisbrod, Phyllis L. Pirie, and Neil
F. Bracht, “Impact of a Community Health Promotion Program on Existing
Organizations: the Minnesota Heart Health Program,” Social Science and Medi-
cine 34:6 (1992): 639-48; See also Sytkowski, “Changes in Risk Factors.

3. Thomas M. Becker et al., “Ischemic Heart Disease Mortality in Hispan-
ics, American Indians, and Non-Hispanic Whites in New Mexico, 1958-1982,”
Circulation 78 (1988): 302-309.

4. World Health Organization, Manual of the International Statistical Classi-
fication of Diseases, Injuries, and Causes of Death, based on the recommendations
of the Seventh Revision Conference, 1955 (Geneva, Switzerland: WHO, 1957).

5. Idem, Manual of the International Statistical Classification of Diseases,
Injuries, and Causes of Death, based on the recommendations of the Eighth
Revision Conference, 1965 (Geneva, Switzerland: WHO, 1967).

6. Idem, Manual of the International Statistical Classification of Diseases,
Injuries, and Causes of Death, based on the recommendations of the Ninth
Revision Conference, 1975 (Geneva, Switzerland: WHQO, 1977).

7  Becker et al. “Ischemic Heart Disease Mortality.”

8. Tbid.

9. Samet et al., “Mortality from Lung Cancer and Chronic Obstructive
Pulmonary Disease in New Mexico, 1958-1982,” American Journal of Public
Health 78(1988): 1181-86; See also Becker et al., “Ischemic Heart Disease Mortal-
ity.”
10. Charles L. Wiggins et al., “Cancer Mortality among New Mexico’s
Hispanics, American Indians, and Non-Hispanic Whites, 1958-1987,” Journal of
the National Cancer Institute 85:20 (1993): 1670-78.

11. Ibid.



Ischemic Heart Disease Mortality in New Mexico 41

12.  U.S. Bureau of the Census, Census of the Population, 1960: General Popu-
lation Characteristics, final report PC(1)-33B: New Mexico (Washington, DC: U.S.
Government Printing Office, 1961); U.S. Bureau of the Census, Census of the
Population, 1960. Subject Reports: Persons of Spanish Surname, final report PC(2)-
1B (Washington, DC: U.S. Government Printing Office, 1963); U.S. Bureau of the
Census, Census of the Population, 1960. Subject Reports: Nonwhite Persons by Race,
final report PC(2)-1C (Washington, DC: U.S. Government Printing Office,
1963).

13. U.S. Bureau of the Census, Census of the Population, 1970. General Popu-
lation Characteristics: New Mexico, final report PC(1)-C33 (Washington, DC: U.S.
Government Printing Office, 1971); U.S. Bureau of the Census, Census of the
Population, 1970. Subject Reports: American Indians, final report PC(2)-1F (Wash-
ington, DC: U.S. Government Printing Office, 1973).

14. U.S. Bureau of the Census, Census of the Population, 1980. General Popu-
lation Characteristics: New Mexico, final report PC80-1-B33 (Washington, DC:
U.S. Government Printing Office,1982).

15. U.S. Bureau of the Census, 1990 Census of Population and Housing.
Summary Population and Housing Characteristics: New Mexico, report CPH-1-333
(Washington, DC: U.S. Government Printing Office, 1991).

16. Becker et al., “Ischemic Heart Disease Mortality”; Samet et al., “Mortal-
ity from Lung Cancer.”

17.  SAS User's Guide: Statistics (Cary, NC: SAS, 1990).

18. Stallones, “The Rise and Fall of Ischemic Heart Disease.”

19. Vivienne J. Kattapong and Thomas M. Becker, “Ethnic Differences in
Mortality from Cerebrovascular Disease among New Mexico’s Hispanics,
American Indians, and Non-Hispanic Whites, 1958-1987,” Ethnicity and Disease
3 (1993): 75-82.

20. Thomas K. Welty and John L. Coulehan, “Cardiovascular Disease
among American Indians and Alaska Natives,” Diabetes Care 16:1 (1993): 277~
83. .

21. Michael Davidson, Lisa R. Bulkow, and Bruce G. Gellin, “Cardiac
Mortality in Alaska’s Indigenous and Non-Native Residents,” International
Journal of Epidemiology 22:1 (1993): 62-71.

22. RobertG. Nelsonetal., “Low Incidence of Fatal Coronary Heart Disease
in Pima Indians Despite High Prevalence of Non-Insulin-Dependent Diabetes,”
Circulation 81:3 (1990): 987-95.

23. JosephS. Alpert et al., “Heart Disease in Native Americans,” Cardiology
78:1(1991): 3-12; Sharon L. Hrabovsky, Thomas K. Welty, and John L. Coulehan,
“Acute Myocardial Infarction and Sudden Death in Sioux Indians,” Western
Journal of Medicine 150 (1989): 420-22; Ronald E. Pinkerton and Fred R. Badke,
“Coronary Heart Disease. An Epidemiologic Study of Crow and Northern
Cheyenne Indians,” Rocky Mountain Medical Journal 71 (1974): 577-83; Charles
McCreary, Charles Deegan, and David Thompson, “Indian Health in Minne-
sota,” Minnesota Medicine 56 (1973): 87-90; Maurice L. Sievers and Jeffrey R.
Fisher, “Increasing Rate of Acute Myocardial Infarction in Southwestern Ameri-
can Indians,” Arizona Medicine 36 (1979): 739-42;]. Bradley Arthaud, “Cause of



42  AMERICAN INDIAN CULTURE AND RESEARCH JOURNAL

Death in 339 Alaskan Natives as Determined by Autopsy,” Archives of Pathology
90 (1970): 433-38; Richard Frank Gillum, Brenda S. Gillum, and Norine Smith,
“Cardiovascular Risk Factors among Urban American Indians: Blood Pressure,
Serum Lipids, Smoking, Diabetes, Health Knowledge, and Behavior,” American
Heart Journal 107:4 (1984): 765-76.

24. Matthew Klain et al., “More Frequent Diagnosis of Acute Myocardial
Infarction among Navajo Indians,” American Journal of Public Health 78 (1988):
1351-52.

25. Thomas K. Welty et al., “Cardiovascular Disease Risk Factors among
American Indians: The Strong Heart Study,” American Journal of Epidemiology.
In press.

26. Barbara V. Howard et al., “Plasma and Lipoprotein Cholesterol and
Triglyceride Concentration in the Pima Indians: Distributions Differing from
those of Caucasians,” Circulation 68:4 (1983): 714-24; See also Welty et al.,
“Cardiovascular Disease Risk Factors among American Indians: The Strong
Heart Study.”

27. Howard, “Plasma and Lipoprotein Cholesterol.”

28. Marc B. Garnick, Peter H. Bennett, and Terry T. Langer, “Low-Density
Lipoprotein Metabolism and Lipoprotein Cholesterol Content in Southwestern
American Indians,” Journal of Lipid Research 20 (1979): 31-9.

29. JonathanR Sugarmanetal., “Serum Cholesterol Concentrations among
Navajo Indians,” Public Health Reports 107:1 (1992): 92-99.

30. Welty et al.,, “Cardiovascular Disease Risk Factors among American
Indians: The Strong Heart Study.”

31. Howard I. Goldberg et al., “Prevalence of Behavioral Risk Factors in
Two American Indian Populations in Montana,” American Journal of Preventive
Medicine 7:3 (1991): 155-60; See also Welty et al., “Cardiovascular Disease Risk
Factors among American Indians: The Strong Heart Study.”

32. Sametetal., “Respiratory Disease Mortality in New Mexico’s American
Indians and Hispanics,” American Journal of Public Health 70 (1980): 492-97;
Frank DeStefano, John L. Coulehan, and M. Kenneth Wiant, “Blood Pressure
Survey on the Navajo Indian Reservation,” American Journal of Epidemiology 109
(1979): 33545; See also Welty et al., “Cardiovascular Disease Risk Factors
among American Indians: The Strong Heart Study.”

33. Brenda A. Broussard et al., “Clinical Hypertension and Its Interaction
with Diabetes among American Indians and Alaska Natives. Estimated Rates
from Ambulatory Care Data,” Diabetes Care 16:1 (1993): 292-96.

34. Welty et al., “Cardiovascular Disease Risk Factors among American
Indians: The Strong Heart Study.”

35. William C. Knowler et al., “Determinants of Diabetes Mellitus in the
Pima Indians,” Diabetes Care 16:1 (1993): 216-27; Robert B. Wirth et al., “Preva-
lence and Risk Factors for Diabetes and Diabetes-Related Amputations in
American Indians in Southern Arizona,” Diabetes Care 16:1 (1993): 354-56; Peter
H. Bennett, Thomas A. Burch, and Max Miller, “Diabetes Mellitus in American
(Pima) Indians,” Lancet 2 (1971): 125-28; Kelly M. West, “Diabetes in American
Indians and Other Native Populations of the New World,” Diabetes 23 (1974):



Ischemic Heart Disease Mortality in New Mexico 43

841-55; Knowler et al., “Diabetes Incidence in Pima Indians: Contributions of
Obesity and Parental Diabetes,” American Journal of Epidemiology 113 (1981):
144-56; David J. Pettitt et al., “Mortality as a Function of Obesity and Diabetes
Mellitus,” American Journal of Epidemiology 115 (1982): 359-66; John L. Coulehan
etal., “Acute Myocardial Infarction among Navajo Indians, 1976-1983,” Ameri-
can Journal of Public Health 76 (1986): 412-14; See also Welty et al., “Cardiovas-
cular Disease Risk Factors among American Indians: The Strong Heart Study.”

36. Cynthia D.Schraer et al., “Diabetes Prevalence, Incidence, and Compli-
cations among Alaska Natives, 1987,” Diabetes Care 16:1 (1993): 257-59; Sarah
Valway et al., “Prevalence of Diagnosed Diabetes among American Indians and
Alaska Natives, 1987. Estimates from a National Outpatient Data Base,” Diabe-
tes Care 6:1 (1993): 271-76.

37. Steven J. Rith-Najarian, Sarah E. Valway, and Dorothy M. Gohdes,
“Diabetes in a Northern Minnesota Chippewa Tribe. Prevalence and Incidence
of Diabetes and Incidence of Major Complications, 1986-1988,” Diabetes Care
16:1 (1993): 266-70; Kelly Acton et al., “Prevalence of Diagnosed Diabetes and
Selected Related Conditions of Six Reservations in Montana and Wyoming,”
Diabetes Care 16:1 (1993): 263-65; Charlene B. Martinez and Karen Strauss.
“Diabetes in St. Regis Mohawk Indians,” Diabetes Care 16:1 (1993): 260-62;
Lynda G. Johnson and Karen Strauss, “Diabetes in Mississippi Choctaw Indi-
ans,” Diabetes Care 16:1 (1993): 250-52.

38. Dorothy Gohdes, Stephen Kaufman, and Sarah Valway, “Diabetes in
American Indians: An Overview,” Diabetes Care 16:1 (1993): 239—43.

39. Jonathan R. Sugarman, Timothy J. Gilbert, and Noel S. Weiss, “Preva-
lence of Diabetes and Impaired Glucose Tolerance among Navajo Indians,”
Diabetes Care 15:1 (1992): 114-20.

40. 1Ibid; Neil J. Murphy et al,, “Diabetes Mellitus in Alaskan Yup’ik
Eskimos and Athabascan Indians after 25 Years,” Diabetes Care 15:10 (1992):
1390-92; See also Knowler et al., “Determinants of Diabetes.”

41. Welty, “Health Implications of Obesity in American Indiansand Alaska
Natives,” American Journal of Clinical Nutrition 53:6, suppl. (1991): 16165-20S.

42. Welty et al., “Cardiovascular Disease Risk Factors among American
Indians: The Strong Heart Study.”

43. Sugarman et al., “Using the Behavioral Risk Factor Surveillance System
to Monitor Year 2000 Objectives among American Indians,” Public Health
Reports 107:4 (1992): 449-56.

44. Samet et al., “Mortality from Lung Cancer and Chronic Obstructive
Pulmonary Disease”; Becker et al., “Ischemic Heart Disease Mortality.”

45. Susan A. Roberts and Calvin A. Roberts, New Mexico (Albuquerque,
NM: University of New Mexico Press, 1988).

46. Becker etal., “Symptoms, Signs, and Ill-Defined Conditions: A Leading
Cause of Death among Minorities,” American Journal of Epidemiology 131 (1989):
664-68.





