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Public Health Focus

Prevalence of Hypertension and Associated Risk Factors in Western
Alaska Native People: The Western Alaska Tribal Collaborative for Health

(WATCH) Study

Stacey E. Jolly, MD;1 Kathryn R. Koller, RN, PhD;2 Jesse S. Metzger, PhD;2 Gretchen M. Day, MPH;2 Angela Silverman, CANP;3

Scarlett E. Hopkins, RN, MA;4 Melissa A. Austin, PhD;5 Bernadette Boden-Albala, MPH, DrPH;6 Sven O. E. Ebbesson, PhD;4

Bert B. Boyer, PhD;4 Barbara V. Howard, PhD;3,7 Jason G. Umans, PhD3,7

From the General Internal Medicine, Cleveland Clinic Medicine Institute, Cleveland, OH;1 Alaska Native Tribal Health Consortium, Anchorage, AK;2

MedStar Health Research Institute, Hyattsville, MD;3 Center for Alaska Native Health Research, Institute of Arctic Biology, University of Alaska-

Fairbanks, Fairbanks, AK;4 Department of Epidemiology, University of Washington, Seattle, WA;5 Global Institute of Public Health, New York

University, New York, NY;6 and Georgetown-Howard Universities Center for Clinical and Translational Science, Washington, DC7

Hypertension is a common chronic disease and a key risk
factor in the development of cardiovascular disease. The
Western Alaska Tribal Collaborative for Health study con-
solidates baseline data from four major cohorts residing in
the Norton Sound and Yukon-Kuskokwim regions of
western Alaska. This consolidated cohort affords an
opportunity for a systematic analysis of high blood
pressure and its correlates in a unique population with
high stroke rates over a wide age range. While the
prevalence of hypertension among western Alaska Native

people (30%, age-standardized) is slightly less than that of
the US general population (33%), cardiovascular disease is
a leading cause of mortality in this rural population. The
authors found that improvement is needed in hypertension
awareness as about two thirds (64%) of patients reported
awareness and only 39% with hypertension were controlled
on medication. Future analyses assessing risk and protec-
tive factors for incident hypertension in this population are
indicated. J Clin Hypertens (Greenwich). 2015;17:812–818.
ª 2015 Wiley Periodicals, Inc.

Alaska Native people, once thought to have very low
prevalence of cardiovascular disease (CVD), have
experienced considerable increases in CVD mortality,
prevalence, and risk factors.1–5 However, few popula-
tion-based data are available to compare prevalence of
hypertension and its associated risk factors among
Alaska Native people living in multiple remote rural
communities. Although remote, each community has a
clinic with trained and certified community health aids
(CHAs)who provide primary and emergency care. CHAs
manage patient monitoring, prescriptions, and medica-
tion refills through physicians and pharmacists located at
the regional hospital. Hypertension is a major indepen-
dent risk factor for CVD, such as stroke, myocardial
infarction, and heart failure.6 CVD risk increases as
blood pressure (BP) increases,6,7 and high systolic BP
(SBP) is a strong independent risk factor for CVD.6

Longitudinal cohort studies provide an opportunity
for systematic analyses of population-specific health
outcomes and risk factors. However, the large numbers
of participants who must be followed over an extended
period are problematic in smaller, remote populations.

The Western Alaska Tribal Collaborative for Health
(WATCH) study has consolidated baseline data from
four western Alaska Native cohorts. These data provide
important baseline information about high BP and its
associated risk factors in this unique population living in
more than 40 communities. Consistent with recent
published mortality data,5 previous WATCH analyses
have shown that stroke mortality is high in these
communities.8

We sought to determine the prevalence of hyperten-
sion and prehypertension overall, by sex, age, and
region. We examined known risk factors, including age,
body mass index (BMI)/obesity, smoking status, lipids,
and diabetes. In addition, we assessed the proportion of
participants who were aware of having hypertension,
and among those for whom we had records of being
treated for their BP, we assessed the proportion who had
met their BP targets.

METHODS
The WATCH study was approved by the Alaska Area
institutional review board (IRB) as well as by the IRBs
of all participating institutions. Tribal approval was
granted by the Alaska Native Tribal Health Consor-
tium, the Norton Sound Health Corporation, and the
Yukon-Kuskokwim Health Corporation.

Study Population
TheWATCHstudy combines fourmajor cohorts residing
in rural, remote Alaska Native communities of the
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Norton Sound and Yukon-Kuskokwim regions of
western Alaska. The methods have been previously
described.9 The four cohorts used to create the combined
dataset were the Alaska Siberia Project (ASP),10 Genetics
of Coronary Artery Disease in Alaska Natives (GOCA-
DAN),11 Center for Alaska Native Health Research
(CANHR),12,13 and Alaska Education and Research
Toward Health (EARTH).14 Briefly, all studies were
initiated between 1994 and 2004. Objectively measured
and self-reported data from each of the studies were
consolidated, through either direct combination or har-
monization, into a large dataset to increase power and
provide reliable population-based assessments of health
and risk.8,9 ForWATCH, the last two of three resting BPs
obtained by all studies were averaged for a baseline BP.

Hypertension and Prehypertension
Hypertension was defined as a resting systolic BP (SBP)
≥140 mm Hg or a diastolic BP (DBP) ≥90 mm Hg6 as
measured at baseline by each study, an International
Classification of Diseases, Ninth Edition code 401 in the
medical record, or use of antihypertensive medication
confirmed by chart review or interviewer observation of
medication labels. Prehypertension was defined as not
meeting the above definition of hypertension but having a
resting SBP measurement of 120 mm Hg to 139 mm Hg
or a DBP measurement of 80 mm Hg to 89 mm Hg.6

Covariates
Covariates included self-reported age in years (age
categories: 18–34, 35–44, 45–54, 55–64, and ≥65 years),
sex, smoking status, obesity determined by BMI (in kg/
m2) using baseline weight and height measurements, and
impaired fasting glucose, prevalent diabetes, high-density
lipoprotein cholesterol (HDL-C), and triglycerides at
baseline. All covariates were measured using standard-
ized methods.9 Impaired fasting glucose (100–125 mg/
dL) was defined according to 2010 American Diabetes
Association criteria.15 Prevalent diabetes was defined as a
fasting glucose ≥126 mg/dL, a laboratory-confirmed
diagnosis of diabetes in the medical record, or a
documented prescription for diabetes medication. Defi-
nitions for low HDL-C (<40 mg/dL for men, <50 mg/dL
for women) and high triglycerides (≥150 mg/dL) were
based on the 2002 National Cholesterol Education
Program criteria for metabolic syndrome.16

Medications
Use of hypertension medication was assessed at the time
of entry into the original study by study personnel and/
or by chart review in all studies except for the EARTH
study. For a subset excluding EARTH participants, we
were able to determine whether medication use was
effective in controlling hypertension.

Hypertension Awareness, Treatment, and Control
The proportion of patients with hypertension awareness
was calculated among those who met our definition of
having prevalent hypertension. Hypertension awareness

was defined as answering “yes” to the question “Do you
have or has a health care provider told you that you
have high blood pressure or hypertension?” Among the
subset of persons who met our definition of prevalent
hypertension and for whom we had data on antihyper-
tensive medication use, the proportion with hyperten-
sion treatment and control was determined.
Hypertension treatment was defined as taking antihy-
pertensive medication. Hypertension control was
defined as taking antihypertensive medication for high
BP/hypertension and having a measured BP <140/90
mm Hg at baseline examination.

Statistical Methods
SAS version 9.3 (SAS Institute Inc, Cary, NC) was used
for all analyses. Descriptive statistics for participant
characteristics were calculated by using means and
standard deviations for continuous variables and by
percentages for categorical variables. Significance was
determined by 95% confidence intervals (CIs) not
containing 1.0 and by nonoverlapping 95% CIs. Overall
prevalence was sex- and age-standardized to the stan-
dard 2000 US population by the direct method. We then
calculated the prevalence of hypertension separately by
age group, sex, and region.
Logistic regression analyses were used to determine

the unadjusted odds ratios (ORs) for hypertension and
prehypertension with each of the covariates. We then fit
multivariate models with age, sex, smoking status, BMI,
impaired fasting glucose, prevalent diabetes, high tri-
glycerides, and low HDL-C to determine their indepen-
dent associations with hypertension prevalence.
In an additional analysis among patients with

prevalent hypertension, we determined the proportion
with hypertension awareness, hypertension treatment,
and hypertension control by sex, age group, and region.

RESULTS
Demographic information overall and by region is
provided in Table I. Of the 4569 participants, 54%
(n=2453) were women. The mean age of the total
cohort was 41 years (standard deviation �16). Preva-
lent diabetes was low at 5% (n=219). Impaired fasting
glucose was 23% (n=1047; Table I).
Among the WATCH cohort, 25% (n=1138) of people

had prevalent hypertension and 28% (n=1300) had
prevalent prehypertension (Table I). The age-standard-
ized hypertension prevalence rate was 29.9%, and the
age-standardized prehypertension prevalence rate was
27%.
Hypertension increased with age, with 50% of

participants aged 55 to 64 years and nearly 70% of
those aged 65 years and older having hypertension
(Figure A). The prevalence of hypertension in the
Yukon-Kuskokwim region was 28%, significantly
higher than the 21% prevalence found in the Norton
Sound region (Figure B).
In the univariate analysis, female sex, aging, and

living in the Yukon-Kuskokwim region were associated
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with having hypertension as well as obesity, impaired
fasting glucose, prevalent diabetes, and elevated trigly-
cerides. However, in the multivariate analysis, being
female and having prevalent diabetes were no longer
significant correlates. Increasing age, obesity, elevated
triglycerides, impaired fasting glucose, and living in the
Yukon-Kuskokwim region were independently associ-
ated with hypertension prevalence (Table II).

Of the participants with hypertension, 64% (n=731)
were aware of their condition (Table III). Of the 700
participants with hypertension and for whom medica-
tion data were available, 61% (n=428) were taking BP
medication and 39% (n=273) were at their targets for
BP.

DISCUSSION
The WATCH dataset provides a unique opportunity to
estimate the prevalence of hypertension and examine its
risk factors in western Alaska Native people at the
population level. This resource is important, given that
CVD is a leading cause of mortality among all Alaska
Native people and because this western Alaskan popu-
lation has particularly high stroke rates. Associated risk
factors for prevalent hypertension were age, obesity,
impaired fasting glucose, and elevated triglycerides.
Hypertension awareness was modest and among
patients taking antihypertensive medication, hyperten-
sion control was low.

Compared with the US general population, in which
nearly one in three adults or about 33% has hyperten-
sion,17 we found a marginally lower age-standardized
prevalence of about 30%. Likewise, nearly one in three
adults has prehypertension in the US general popula-
tion.18 We found a lower (27%) age-standardized
prevalence rate of prehypertension in our study popu-
lation overall. Despite the known higher stroke rates
among Alaska Native people, we did not find concom-
itant high rates of prevalent hypertension. We also
found a significantly lower hypertension rate in the
Norton Sound region. Tobacco use may play a role in
these differences, as tobacco-type preferences differ
between the two regions. However, tobacco was not
found to be independently associated with prevalent
hypertension in the current study.

Our findings are consistent with other smaller studies
among Alaska Native people.2,19,20 Using Indian Health
Service ambulatory care data from the 1990s, researchers
have also found a relatively low prevalence rate of
hypertension in Native Americans compared with the US
general population.21,22 Other researchers who exam-
ined older Native American primary care patients receiv-
ing treatment at an urban Indian Health Service clinic
found a somewhat higher hypertension prevalence rate of
38%.23 In the Strong Heart Study, an ongoing examina-
tionofCVDrisk amongAmerican Indians, the prevalence
rate of hypertension at baseline was approximately 27%

TABLE I. WATCH Study Demographics

Characteristic Yukon Kuskokwim (n=2650) Norton Sound (n=1919) P Value WATCH Total (N=4569)

Sociodemographics

Age, mean (SD), y 39.1 (16.1) 43.1 (16.2) <.001 40.8 (16.3)

Sex

Female, No. (%) 1409 (53) 1044 (54) .409 2453 (54)

Male, No. (%) 1241 (47) 875 (46) 2116 (46)

Last grade completed, mean (SD) 9.8 (3.1) 11.7 (2.3) <.001 10.6 (2.9)

Clinical factors

Glycemic status

Normal fasting glucose, (<100 mg/dL), No. (%) 1898 (72) 1405 (73) .471 3303 (72)

Impaired fasting glucose (100–125 mg/dL), No. (%) 624 (24) 423 (22) 1047 (23)

Diabetes (≥126 mg/dL), No. (%) 128 (5) 91 (5) 219 (5)

Hypertensiona

Normal, No. (%) 1234 (47) 897 (47) <.001 2131 (47)

Prehypertension, No. (%) 684 (26) 616 (32) 1300 (28)

Hypertension, No. (%) 732 (28) 406 (21) 1138 (25)

Body mass index, mean (SD) 28.1 (6.1) 27.3 (5.8) <.001 27.8 (6.0)

Total cholesterol, mean (SD), mg/dL 207.5 (44.1) 206.9 (42.9) .634 207.2 (43.6)

High-density lipoprotein cholesterol, mean (SD), mg/dL 60.3 (17.8) 58.2 (17.9) <.001 59.4 (17.9)

Low-density lipoprotein cholesterol, mean (SD), mg/dL 128.2 (38.5) 126.8 (41.6) .247 127.6 (39.9)

Triglycerides, mean (SD), mg/dL 95.1 (61.0) 111.7 (83.5) <.001 101.9 (71.7)

Smoking statusb

Never, No. (%) 968 (37.0) 325 (17.1) <.001 1293 (29)

Current/former smoker, No. (%) 1646 (63.0) 1576 (82.9) 3222 (71)

Abbreviations: SD, standard deviation; WATCH, Western Alaska Tribal Collaborative for Health. aHypertension was defined as measured systolic blood

pressure ≥140 mm Hg, International Classification of Diseases, Ninth Edition code 401 in the medical record, or use of antihypertensive medication.
bMissing=54.
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(A)

(B)

FIGURE. Prevalence of hypertension by sex and age group (A). Prevalence of hypertension by region (B).

TABLE II. Factors Associated With Having Prevalent Hypertension

Odds Ratios With 95% CIa for Prevalent Hypertension

Univariate (n=4569) Multivariate (n=4400)b

Sex (female vs male) 1.26 (1.10–1.44) 0.95 (0.80–1.13)

Age (referent is 18–34 y), y

35–44 2.50 (1.99–3.14)c 2.41 (1.89–3.08)

45–54 4.45 (3.58–5.62) 4.23 (3.30–5.42)

55–64 11.24 (8.83–14.30) 11.41 (8.72–14.94)

65+ 25.37 (19.52–32.97) 27.12 (20.12–36.51)

Region (referent is Norton-Sound)

Yukon Kuskokwim 1.43 (1.24–1.64) 1.96 (1.64–2.38)

Covariates

Obesityd (body mass index >30 kg/m2) 2.82 (2.45–3.24) 2.31 (1.93–2.78)

Impaired fasting glucosee 2.07 (1.77–2.42) 3.29 (2.30–4.71)

Prevalent diabetes 9.04 (6.71–12.18) 1.11 (0.92–1.34)

Smoking history 0.55 (0.48–0.64) 0.74 (0.61–0.88)

High triglyceridesf 2.32 (1.95–2.75) 2.19 (1.76–2.72)

Low high-density lipoprotein cholesterolg 1.05 (0.88–1.24) 0.89 (0.71–1.12)

a95% Confidence intervals (CIs) that do not include 1.0 are statistically significant. bMultivariate = adjusted for sex, age, obesity, impaired fasting

glucose, prevalent diabetes, smoking history, triglycerides, and high-density lipoprotein cholesterol. cNonoverlapping CIs indicate statistically

significant differences between age groups. dObesity = body mass index >30 kg/m2. eImpaired fasting glucose=glucose 100–125 mg/dL. fHigh

triglycerides ≥150 mg/dL. gLow high-density lipoprotein cholesterol <40 mg/dL in men and <50 mg/dL in women.
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in North and South Dakota and 44% in Oklahoma and
Arizona, indicating regional differences in hypertension
prevalence among Native American populations.24

Regional differences in hypertension have also been
described for the indigenous Arctic populations.25 In
addition, trends of increasing CVD risk factors, including
hypertension, have been described among American
Indian and Alaska Native populations.26

Traditional Alaska Native people have relied for
centuries on physically demanding subsistence practices
to obtain a diet rich in game and marine life over a vast
geography.2 There is a positive relationship between
traditional food consumption and protection from
cardiovascular disease.27 Early nutrition studies con-
ducted 50 years ago found that traditional foods
accounted for half of the calories consumed28; however,
more recent studies conducted 5 to 15 years ago found
that only about 25% or less of calories consumed come
from traditional food sources.29,30 Previous work found
nontraditional lifestyle factors, such as consumption of
Western foods and use of motorized transport, to be
independently associated with increased hypertension
prevelance.2 The increase in Western food consumption
is highest among younger age groups, which may have
an impact on hypertension prevalence as the population
ages.31,32

Few studies exist on hypertension awareness, treat-
ment, and control among American Indian or Alaska
Native peoples. One study of American Indians seen at
an urban Indian Health Service clinic between 1994 and
1995 found via chart review that BP control was
suboptimal, with almost two thirds (65%) having two
or more elevated SBP, DBP, or combined readings.23

Among the US general population, one study of hyper-
tension treatment and control at the county level found
that awareness, treatment, and control were highest in
the southeastern United States.33 Furthermore, among
the US general population from 1999 to 2010, the
overall proportions remained low, with hypertension
awareness at 74%, treatment at 71.6%, and control at
46.5%.34 Our study found that the proportions of those
with hypertension who were aware of their diagnosis
(64%), treated (61%), and had achieved their BP targets
(39%) were substantially lower than those of the US
general population. The remoteness of the communities
may be an impediment to prompt diagnosis and
management of hypertension. Hypertension, which is
generally asymptomatic, is a condition identified and
managed by health care providers. In addition to diet
and physical activity, access to routine BP screening,
health literacy levels pertaining to hypertension, and the
availability of social support systems that foster treat-
ment compliance are among multiple environmental
and sociocultural factors that may play a substantial
role in hypertension prevalence in rural remote Alaskan
communities.35 Further research into these and other
contributing factors is needed to guide interventions and
practices that will improve hypertension awareness,
treatment, and control in this population.

Strengths/Limitations
The WATCH study has a number of strengths. The data
are from a large representative sample of Alaska Native
people living in the Norton Sound and Yukon-Kuskok-
wim communities of western Alaska. Based on these
data, we were able to reliably estimate hypertension and
prehypertension prevalence at the population level. We
were also able to examine important population-specific
risk factors for hypertension. To our knowledge, this is
the first study in this population to report on hyperten-
sion awareness, medication use, and BP control.

The data used in these analyses are cross-sectional
and have inherent limitations. While it was not possible
to examine predictors in this cross-sectional dataset, we
did examine correlates of control. Power was limited for
these analyses, but we did observe that women had
better control than men, and that control increased with
age. Longitudinal analyses will be needed to explore the
determinants of control. We lacked harmonized data for
dietary and physical activity factors, which may explain
some of our findings. Measurements for diabetes status
included only one value, fasting glucose at baseline,
which may underestimate diabetes prevalence. Because
a 2-hour glucose tolerance test was not available, we
could not explore impaired glucose tolerance. Addition-
ally, we did not have data on organic pollutants, which
have been shown to be associated with hypertension
among some Arctic populations.36,37 Population esti-
mates of hypertension awareness were limited to a
subset of 50% of participants for whom data were
available. Medication data were available for about
30% of the sample. Details on the medications used or

TABLE III. Prevalent Hypertension Awareness,
Treatment, and Control

Characteristic

Aware

(n=1138),

No. (%)

Treated

(n=700),

No. (%)

Controlled

(n=700),

No. (%)

Overall 731 (64) 428 (61) 273 (39)

Sex

Female 443 (67) 283 (70) 176 (44)

Male 288 (60) 145 (49) 97 (33)

Age group, y

18–34 74 (48) 18 (24) 11 (14)

35–44 109 (58) 42 (42) 21 (21)

45–54 145 (61) 80 (55) 51 (35)

55–64 178 (70) 124 (73) 88 (52)

65+ 225 (73) 164 (78) 102 (49)

Region

Yukon-Kuskokwim 441 (60) 185 (63) 129 (44)

Norton sound 290 (71) 243 (60) 144 (35)

Hypertension (HTN) awareness = answered “yes” to self-report

question of “Do you have high blood pressure or HTN?” HTN

treatment = participant is taking blood pressure medication. HTN

control = participant is taking blood pressure medication and has

blood pressure “at goal,” defined as <140/90 mm Hg.
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repeated measures used to examine trends were unavail-
able.

CONCLUSIONS
We found hypertension and prehypertension prevalence
levels of the western Alaska native population just under
those for the US general population. The risk factors for
development of hypertension are likely to increase as
this population ages and so attention to prevention is
needed as well as cooperation with the communities to
improve hypertension awareness, treatment, and con-
trol. Cultural identification and social support are
important concepts in these communities, which will
need to be considered during future studies.38 Prospec-
tive analyses conducted in conjunction with community
prevention programs are needed to determine factors
associated with incident hypertension.
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