


(104,871 people) self-identified as American Indian or Alaska Native.2 Of these,
approximately 95% (99,561 people) also self-identified as being from one of the following
Alaska Native groups: Inupiat, Yupik Alaskan Athabaskan, Tlingit, Haida, Tsimshian, or
Aleut.3



Also in 2001, the National Center Research Resources established the Center for Alaska
Native Health Research (CANHR), which focused on risk factors as well as protective
factors for obesity and chronic diseases, including CVD.11, 12 Between 2003 and 2006,
CANHR obtained biological, genetic, nutritional, and psychosocial data from examinations
of nearly 1000 Alaska Native people, >age 14 years, from ten communities in the YK
Delta.11, 12

Cardiovascular Disease
Subclinical atherosclerosis, coronary heart disease, and stroke data obtained from the three
systematic epidemiologic studies described above plus reliable registry or mortality data
where applicable will be discussed in this article. High rates of rheumatic heart disease and
infective endocarditis have been described among Alaska Native people but will not be
covered in this review.6, 13 Furthermore, data on heart failure are limited and will not be
discussed.14

Subclinical Atherosclerosis
Subclinical atherosclerosis, detected by carotid artery ultrasound and assessed as either
intima-media thickness (IMT) or plaque burden, correlates with CVD risk factors and with
both prevalent and incident CVD in large population-based studies, and improves CVD
prediction in asymptomatic individuals at intermediate cardiovascular risk.15–1920 In the
SHS of American Indians, plaque score was a better predictor of CVD events than IMT in
individuals without preexisting CVD, regardless of diabetes and hypertension status.21

GOCADAN is the only study among Alaska Native people that includes measures of
subclinical atherosclerosis. Among GOCADAN participants, the age-adjusted prevalence of
carotid atherosclerosis exceeded that of U.S. black and white population-based samples.22

Over 90% of GOCADAN participants (n=1,131) had plaque score assessments, and plaque
(in one or more of the eight carotid segments studied) was found in 34% (n=384) of
participants.23 Because over two-thirds of GOCADAN participants reported being current or
former smokers, the high rate of smoking likely contributes to the CVD rate, as use of
tobacco is independently associated with plaque in participants >45 years of age.23

Similarly, carotid plaque was associated with higher LDL cholesterol (LDL-C), smaller
LDL particles and smaller very low-density lipoprotein (VLDL) particles, and a smaller
VLDL particle size.24 IMT was significantly associated with higher LDL-C and total LDL
particle concentration, independently of other traditional cardiovascular risk factors,
including current smoking status.24 However, neither IMT nor plaque score was associated
with HDL cholesterol (HDL-C) or with HDL subfraction concentrations.24 Contrary to
expectations, there was no (protective) association of omega-3 fatty acid consumption with
plaque prevalence, although there was a negative association with IMT.25 A positive
association between plaque and intake of saturated fats was observed.25

Coronary Heart Disease
Until recently, the only population-based data on cardiovascular events were derived from
self-report or administrative databases. In contrast, GOCADAN included electrocardiograms
and standardized review and adjudication of all cardiovascular events and deaths.14 Among
the 500 GOCADAN participants > age 45, definite coronary heart disease (CHD), defined
by either an acute myocardial infarction or a coronary revascularization procedure, was
found in 4% (n=20).14 CHD prevalence was higher in men compared with women
(prevalence ratio of 2.47 [1.00–6.09]); however, definite myocardial infarction prevalence
was low in both sexes, with less than ten participants meeting criteria.14
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Prior to GOCADAN, the ASP had begun to re-address the hypothesis that diets rich in
omega-3 fatty acid were associated with less CHD. In the ASP, 450 Alaska Native people
were screened for CHD using a standardized protocol, and only 6% of the cohort <age 55
years, and 26% of those > age 55 years, had CHD, and no associations were observed
between omega-3 fatty acid consumption or plasma concentrations and prevalent CHD.26

Recently, an examination of national mortality rates using the NCI’s Surveillance
Epidemiology and End Results (SEER) program, found that heart disease (as defined by
International Classification of Diseases [ICD-10] codes) was the second leading cause of
death among Alaska Native people, after cancer.27 The heart disease mortality rates for
Alaska Native people were lower than those for U.S. Whites (270.6 vs. 304.6, 169.5 vs.
197.1, and 210.4 vs. 243.6 per 100,000; for men, women, and overall, respectively),
although these differences only reached significance (p<0.05) for Alaska Native women.27

Heart disease mortality for Alaska Native people declined 25% between 1979 and 2003,
compared with a 39% decline for U.S. Whites; most of the decline was observed between
1999–2003.27 Some of this decline may be due to improved survival and treatment of CHD
among the general population.28

Stroke
Stroke, or cerebrovascular disease, is the fourth leading cause of death in the U.S., with
Indian Health Service data suggesting higher than expected stroke rates among Alaska
Native people, similar to observations among other Inuit populations.29–32
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increasing quartiles of omega-3 fatty acid intake, even after adjustment (p for linear trend
<0.01).37

In EARTH, oscillometric BP was measured in a standardized manner. In an EARTH study
examining risk factors for chronic disease, hypertension was defined as SBP ≥ 140 mm Hg
and/or DBP ≥ 90 mm Hg and overall was found to be less prevalent than the other studies,
occurring in only 13% (n=195) of men and 11% (n=255) of women.38 However, this rate
may be an underestimation because it included all participants, even those with self-reported
hypertension. Furthermore, the EARTH study did not assess use of hypertension medication,
which may have influenced BP values. As expected, hypertension prevalence increased with
participant age, although with an apparent sex disparity in this EARTH study, in which
hypertension was found in 29% (n=81) of women and only 22% of men (n=30) aged ≥ 60
years.38

In CAHNR, BP measurement methods were similar to those in EARTH, although
hypertension prevalence was not reported. Abnormally elevated values were defined as SBP
≥ 130 mm Hg and/or DBP ≥ 85 mm Hg. Of the 710 CANHR participants, 23% had an
abnormal SBP reading and 10% had an abnormal DBP reading.39 When stratified by sex,
men had a higher prevalence of abnormal SBP (26% vs 20%) compared with women, who
had a somewhat higher prevalence of abnormal DBP (11% vs 9%) compared with men.39

Lipids
In GOCADAN, fasting lipid profiles were obtained from participants via venipuncture and
were analyzed in a central laboratory with standardized assays.9 Of 1026 participants, 48%
had high total cholesterol (≥ 200 mg/dL), 32% had high LDL-C (≥ 130 mg/dL), 26% had
high triglycerides (≥ 150 mg/dL), and 11% had low HDL-C (≤ 40 mg/dL).40 Among
GOCADAN participants ≥ ages 45 years (n=499), 34% (n=71) of men and 40% (n=115) of
women had hyperlipidemia, defined as LDL-C > 160 mg/dL, non-HDL-C >190 mg/dL,
Apo-B>120 mg/dL, or taking lipid lowering medications.14

In the CAHNR study, fasting lipid panels also were obtained via venipuncture and analyzed
in a central laboratory.39 Compared with the U.S. general population, mean total cholesterol
was higher among CANHR participants (220 vs 203 mg/dL).39 Fewer than 10% of the
participants had elevated triglycerides (≥ 150 mg/dL) and 13% had low HDL (≤ 40 mg/dL
for men and ≤50 mg/dL for women).39

In the EARTH study, fasting lipid measures were determined from finger-stick whole blood
specimens obtained from point-of-care testing.10 Of the 3822 participants with fasting lipid
data, 40% had high total cholesterol (≥ 200 mg/dL), 26% had high LDL-C (≥ 130 mg/dL),
28% had high triglycerides (≥ 150 mg/dL), and 19% had low HDL-C (≤ 40 mg/dL).38 More
lipid abnormalities were found among men compared with women and among those who
were older.38

Obesity
Age-adjusted prevalence of obesity in the United States during 2007–2008 was 33.8%
overall, 32.2% among men, and 35.5% among women.41 Earlier, the ASP study of Inupiat
and Yupik participants from four villages in the Bering Straits Region of northwestern
Alaska had found that 33% of the women were obese, body mass index (BMI) ≥ 30 kg/m2,
compared with 16% of the men.42

More recently, the GOCADAN study found that almost a third, or 30% of the 1026
participants were obese and another 31% were overweight (BMI 25–29 kg/m2).40 Similar to
the gender differences found in the ASP, 37% (n=602) of the women in the GOCADAN
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study were obese, compared with 20% (n=456) of the men.37 Likewise, in CANHR, nearly a
third or 32% of the 753 participants were obese and another 33% were overweight.12

In the EARTH study, the prevalence of obesity, also defined as BMI ≥ 30 kg/m2, was even
higher at 51%. These data were from 3822 Alaska Native people, representing many Alaska
Native groups.38 More women (60%) than men (38%) met the criteria for obesity.38 Taken
together, the data suggest that obesity rates for Inupiat and Yupik are lower than among
other Alaska Native people and, for men, are lower than those of U.S. whites.

Diabetes/Metabolic Syndrome
In the GOCADAN study, among the 1189 who underwent standardized oral glucose
tolerance testing, overall diabetes prevalence was low, (5.0%, 2.2%, and 3.8%, respectively,
in women, men, and overall.43 Diabetes prevalence was similarly low, 3.3% overall among
753 adult participants in the CANHR study, where diabetes was defined by self-report, use
of hypoglycemic medication, or based on American Diabetes Association fasting glucose
criteria.12 However, diabetes prevalence was slightly higher (5.4% overall) in the EARTH





glomerular filtration rate <60 mL min 1.73 m2), was likewise low (7%), perhaps because of
the lower burden of diabetes thus far.64 Consistent with the GOCADAN data, the Alaska
Native Diabetes Registry reports low rates of end-stage renal disease, again, differing from
observations in several American Indian populations.54

Inflammation
It is thought that pathogen-triggered (particularly from H.pylori infection) autoimmunity
may play a role in early atherosclerosis.65 In GOCADAN, a high level of and lifelong
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