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Background. According to health status reports, chronic disease prevalence appears to be rising in western

Alaska Native (AN) people, and accurate population-based data are needed. Four cohort studies of western

AN people were conducted in the Norton Sound and Yukon-Kuskokwim regions, but none have been large

enough to allow reliable estimates of rates of chronic diseases and evaluate their risk factors.

Objective. In this article, the methods used to combine 4 major cohort studies of rural western AN people are

described and the benefits and challenges encountered in combining data and standardizing surveillance

methods for these studies are discussed.

Design. Tribal permission was obtained for each cohort study and the consolidated study. Data from baseline

exams were directly combined or harmonized into new variables. Common surveillance methods were

developed and implemented to identify incidence and risk factors for cardiovascular disease (CVD) events

and type 2 diabetes.

Results. A cohort of 4,569 western AN participants (2,116 men and 2,453 women), aged 18�95 years, was

established to study CVD and diabetes prevalence. Prospective surveillance data over an average 6.7-year

follow-up can now be used to study CVD and diabetes incidence and associated risk factors in a subset of

2,754 western AN participants (1,218 men and 1,536 women) who consented to initial surveillance.

Conclusions. The combined cohort provides statistical power to examine incidence rates and risk factors for

CVD and diabetes and allows for analyses by geographic region. The data can be used to develop intervention

programmes in these populations and others.
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R
eports in the mid-1950s suggested a low pre-

valence of cardiovascular disease (CVD) and

type 2 diabetes mellitus (DM2) in western Alaska

Native (AN) people living in remote, rural communities

of the Norton Sound and Yukon-Kuskokwim regions of

Alaska (1). Recent data suggest that chronic disease

prevalence is rising (2�5).

Although western AN people are culturally, linguisti-

cally, and geographically diverse, the Norton Sound com-

munities are primarily Inupiat and the Yukon-Kuskokwim
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communities are primarily Yup’ik ethnicity (6). Further,

these regions include the Central Yup’ik, Cup’ik, Inupiat

and Siberian Yup’ik ethnic subgroups (7).

Four cohort studies were conducted in these regions;

however, none was large enough to provide reliable data

on incidence of chronic disease or to examine associations

between risk factors and chronic diseases. The Western

Alaska Tribal Collaborative for Health (WATCH) study

combined the 4 major cohort studies: the Alaska�Siberia

Project (ASP), the Center for Alaska Native Health

Research (CANHR), the Alaska Education and Research

Toward Health (EARTH) and the Genetics of Coronary

Artery Disease in Alaska Natives (GOCADAN).

Overall goals were to create a large representative

cohort to describe the prevalence and incidence of CVD

and DM2 and examine risk factors influencing these

diseases in western AN people. This article describes

the original study samples, methods used to consolidate

baseline data, and common methods used to identify

incident CVD events and DM2 in a representative subset.

Methods
The WATCH protocol was approved by the University

of Alaska Fairbanks, the MedStar Health Research

Institute, and the Alaska Area institutional review

boards (IRBs). Tribal approval was granted by the

Alaska Native Tribal Health Consortium, the Norton

Sound Health Corporation, and the Yukon-Kuskokwim

Health Corporation.

Original studies
Modelled after the design and methods of the Strong

Heart Study (8), the ASP was initiated in 4 communities

in Norton Sound (9; Sven O.E. Ebbesson, primary

investigator) in 1994 to characterize CVD and DM2

prevalence and risk factors in the region. A total of 449

Inupiat or Yup’ik participants were initially examined in

1994 (9). A second enrolment phase conducted in 1998

added baseline data for another 135 participants (10).

Excluding non-western AN participants, the sample size

for ASP was 584 participants (Table I).

The CANHR studies are population-based observa-

tional studies to improve understanding of risk factors

for obesity, DM2, and CVD (11; Gerald V. Mohatt and

Bert B. Boyer, primary investigators). The cohort is

composed predominantly of Yup’ik participants living

in 11 communities in the Yukon-Kuskokwim region.

Enrollees participated in at least 1 of 3 projects examining

genetic, nutritional, and cultural�behavioural factors

related to the development of chronic diseases. This

cohort contributed 1,157 participants of Yup’ik/Cup’ik

ancestry to the WATCH cohort (Table I).

The EARTH study is a community-based observa-

tional investigation of chronic disease risk factors (12;

Anne P. Lanier, primary investigator) in a cohort of

American Indian/AN people living in 3 U.S. regions: the

southwest, the northern plains, and Alaska. The 3,828

AN participants were recruited during 2004�2006 from

southeastern, south central, and southwestern Alaska.

Of the Alaska EARTH study participants, 1,493 pre-

dominantly Yup’ik participants in 17 Yukon-Kuskokwim

communities were included in WATCH (Table I).

GOCADAN is a population-based prospective cohort

study with enrolment initiated in 2000�2004 (13; Barbara

V. Howard, Jason G. Umans, Anthony Comuzzie, and

Sven O.E. Ebbesson, primary investigators). A total of

1,214 participants were recruited in 9 predominantly

Inupiat communities in the Norton Sound region (13).

Follow-up examinations took place in 2006�2010 (80% of

those examined at baseline) and added 160 newly recrui-

ted participants. Excluding non-Native participants, and

including both enrolment phases, the GOCADAN study

collected baseline data for 1,335 western AN participants

(Table I).

WATCH organization
Three committees were developed for WATCH.

WATCH Tribal Coordinating Committee
The Tribal Coordinating Committee was established to

maintain the community-based participatory methods

promoted in each original study and to provide commu-

nity input and oversight. This committee is composed of

tribal leaders from the Alaska Native Tribal Health

Consortium, Norton Sound Health Corporation, and

Yukon-Kuskokwim Health Corporation boards and

Table I. Demographic characteristics of participants in original studies and the total WATCH cohort

Characteristic ASP CANHR EARTH GOCADAN WATCH

Total N 584 1,157 1,493 1,335 4,569

Median age (years) 43 36 38 41 39

Age range (years) 25�91 18�94 18�86 18�95 18�95

Gender, N (%)

Men 271 (46) 542 (47) 699 (47) 604 (45) 2,116 (46)

Women 313 (54) 615 (53) 794 (53) 731 (55) 2,453 (54)

ASP�Alaska�Siberia Project; CANHR�Center for Alaska Native Health Research; EARTH�Education and Research Toward Health;

GOCADAN�Genetics of Coronary Artery Disease in Alaska Natives.
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the Alaska Native Health Board, which represents AN

people statewide (14). It convened annually to receive

updates, review findings, guide data dissemination, and

provide research direction.

WATCH steering committee
The steering committee, comprised of the primary and co-

investigators from the original 4 studies and the WATCH

operations leader, was designed to oversee WATCH

operations. This committee maintained continuous links

to tribal communities through the Tribal Coordinating

Committee. The steering committee continues to provide a

forum in which to obtain information about the original

study designs and methods, access external collaborators,

assure adherence to the study protocol, and analyze

data.

WATCH operations committee
The operations committee was responsible for database

construction and the WATCH data centre. This commit-

tee identified all similar baseline data collected by the

original studies and recommended consolidation methods

to the steering committee. Operations committee activities

are coordinated by the operations leader, who works

closely with the WATCH study coordinator, WATCH

database manager, and key personnel familiar with the

details of data collection and management in the original

studies. The steering and operations committees continue

to meet monthly by teleconference to review recom-

mended procedures for data analysis and dissemination.

WATCH database construction
The WATCH data consolidation flow for both the pre-

valence and surveillance phases is shown in Fig. 1. For

each original study, participants were assigned a study

identifier (ID) and each study retained its own study ID

key. Data managers ensured no cases were duplicated

between studies (i.e. all cases were unique and were not

included in more than 1 study). To maintain confiden-

tiality, the operations committee replaced all originally

assigned WATCH IDs with a second unique ID and

retained the only key to the second set of WATCH IDs.

For all medical record reviews, records were deidentified

and a WATCH study ID was used.

The WATCH data set was created by: (a) identifying

and consolidating baseline variables; (b) implementing
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Fig. 1. WATCH study data consolidation flow.
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consistent prospective surveillance methods to identify in-

cident CVD events and DM2 cases; and (c) constructing

a relational database to permit data export for statistical

analyses.

WATCH baseline data consolidation
The operations committee examined all data codebooks,

operations manuals, and questionnaires from the 4 origi-

nal studies, reviewed the literature comparing methods

of data collection, and consulted with clinical and epi-

demiology experts. Data were first organized by similar

topics, including clinical, anthropometric, and laboratory

data; demographic and tobacco use information; self-

reported medical and family history; self-perceived well-

ness; self-reported dietary intake; diet-derived nutrient

intake; self-reported physical activity; and medical record-

abstracted health history.

Variable keys were created for each topic area. Vari-

ables measuring the same property and having similar

collection methods (e.g. height, weight, blood pressure,

and waist and hip circumference) were combined directly.

Variable keys were used to note variations in measure-

ment techniques between studies. Variables measuring

similar properties but obtained using dissimilar collection

methods (e.g. data on tobacco use or physical activity) or

requiring more than 1 data element (e.g. CVD events or

prevalent diabetes defined by specific criteria), were

harmonized into a newly created variable. Some variables

(e.g. certain blood metabolites) collected by only 1 study

and variables that were too dissimilar to be combined or

harmonized were excluded.

Objective measurements
In general, clinical, anthropometric, and laboratory

measurements were retained as continuous data. Minimal

harmonization was necessary for these variables. The

data were combined once all values were transformed to

common measurement units.

Self-reported variables
Self-reported information on lifestyle and medical history

was collected by all studies. Although questions and

response choices varied, several demographic, tobacco

use, personal health history, family history, self-perceived

wellness, diet, and physical activity variables were com-

bined or harmonized.

Medical history
A final set of WATCH disease prevalence variables

was constructed. For prevalent CVD, the CANHR and

EARTH studies reviewed all available medical records at

baseline. The presence of diagnosis codes indicating CVD

and cardiac procedures in these 2 studies was validated

through supporting documents reviewed by trained

research nurse abstractors. The ASP and GOCADAN

studies limited baseline record review to participants who

reported, or whose medical history suggested, a possible

prior CVD event at baseline exam. GOCADAN gathered

medical record information necessary for at least 2

physicians to adjudicate prior CVD events using standar-

dized criteria. In the ASP cohort, a single physician

reviewed medical records at baseline for prior events.

For the ASP, CANHR, and GOCADAN studies,

reports of diagnosed diabetes, hypertension, and hyper-

cholesterolaemia were confirmed by inspection of medi-

cations produced by participants at the baseline exam.

For the EARTH and CANHR studies, these chronic

conditions were diagnosed (present prior to baseline) if a

diagnosis for the condition was noted in the participant’s

medical record. Undiagnosed diabetes, hypertension, and

hypercholesterolaemia were defined in all 4 studies using

baseline exam measurements in the absence of medi-

cation use or a pre-existing diagnosis in the medical

record.

WATCH incidence data and surveillance procedures
The aim of the WATCH surveillance was to use iden-

tical methods and to obtain complete ascertainment of

all-cause mortality, CVD events, and incident DM2

occurring since baseline. Surveillance using standardized

criteria included a review of all events that might be

CVD- or DM2-related, followed by systematic adjudica-

tion of the participant medical records from the compo-

nent studies. Follow-up ended in December 2010.

Mortality surveillance for total WATCH cohort
Deaths were identified using field contacts, newspaper

obituary reviews, and vital statistics reports. Death

certificates were requested and the causes of death were

recorded. (Categories of fatal CVD events are available in

Supplementary Table I.) In all cases of possible CVD

deaths, records were reviewed for possible non-fatal CVD

events during the year prior to the death, with separate

adjudication packets created for each possible CVD event

following the procedures for morbidity surveillance.

Morbidity surveillance in CANHR, EARTH and GOCADAN
Common procedures were adopted for the studies that

obtained consent for prospective follow-up: CANHR,

EARTH, and GOCADAN (Fig. 1).

Potential cases were identified by diagnoses or Inter-

national Classification of Diseases, Ninth Edition (ICD-9)

codes in the medical record indicating hospitalization for

a wide range of possible CVD. Relevant information was

deidentified, copied, and assembled into adjudication

packets. All fatal and non-fatal events were adjudicated

by 2 trained physicians, with a third physician consulted

to resolve ambiguities. (Categories of non-fatal CVD

events are available in Supplementary Table II.)

Medical records from CANHR, EARTH, and

GOCADAN were also reviewed for incident DM2, de-

fined as: (a) having any laboratory results in follow-up
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exams (GOCADAN and CANHR) or the medical record

that were within the diabetes range (fasting blood glucose

]126 mg/dl, 2-hour oral glucose tolerance test blood

glucose ]200 mg/dl, or haemoglobin A1c]6.5%) based

on 2010 American Diabetes Association criteria (15);

(b) having diabetes medications prescribed; or (c) having

a diabetes diagnosis with supporting documentation.

Each study collected data on the time and method of

diagnosis, laboratory test results, and diabetes medica-

tions prescribed.

Results
The combined WATCH study cohort with baseline

data for prevalence consists of 4,569 study participants

(Fig. 1). As shown in Table I, the median ages were 36�43

years, range 18�95 years. The proportion of women

participating was similar across studies (53�55%).

Consent for prospective follow-up was not obtained by

the ASP. In GOCADAN, all participants agreed to

prospective follow-up. In CANHR and EARTH, signed

consent to prospectively reviewed medical records was

obtained from a subset of participants after initiation of

the WATCH study (Table II).

The WATCH subset consenting to prospective surveil-

lance (average 6.7 years of follow-up, range 4.0�14.4

years) consisted of 2,754 western AN people (1,218 men

and 1,536 women). The age and gender distributions

of the total WATCH cohort and the surveillance subset

were similar (Table II). Baseline characteristics in the

total WATCH cohort were compared with those in the

follow-up surveillance subset (Figs. 2 and 3). Frequency

of occurrence for categorical data and mean and disper-

sion for continuous data were also stratified by study

to assess potential bias created by study consolida-

tion. Although bias in 1 direction was not noted, the

varied techniques for data acquisition may influence the

analyses. Thus, notes were retained describing original

study techniques.

Discussion
The individual cohorts comprising the WATCH study

provided cross-sectional prevalence data for the Norton

Sound and Yukon-Kuskokwim regions. Each individual

cohort had limited statistical power to assess incidence

rates and examine associations between risk factors and

chronic diseases. In contrast, the consolidated WATCH

cohort provides a broader sample of western AN people

and enhanced statistical power. This is the first study to

enable analyses of rates of chronic diseases and risk

factor associations in western AN people living in the

remote, rural communities of the Norton Sound and

Yukon-Kuskokwim regions.

Consolidation of the baseline data was aided by the

similarity in the methods used by the 4 component

studies. In cases where methods differed, the annotated

variable keys will allow future investigators to analyze

and interpret the combined data. Identical surveillance

methods provide a resource for obtaining information

on incidence rates of CVD and DM2 and assessing risk

factors for each condition. This first phase of surveillance

averaged 6.7 years; further follow-up will enhance the

numbers of outcomes and allow more stratified analyses.

The WATCH investigators encouraged full partici-

pation of the participating communities. The Tribal

Coordinating Committee provided advice and input in

setting priorities for analyses of interest to the commu-

nities. A primary concern was confidentiality, leading to

the double de-identification of the data in the final data

set. As with studies in most Native communities, the data

and samples belong to the community members; thus, the

Tribal Coordinating Committee will continue to serve a

key role in future data analyses and ancillary studies.

As in all collaborative studies, multiple IRBs and

research review committees were involved, increasing the

time required for initiation of the study and approvals

for abstracts and manuscripts. Twenty-two months were

required to obtain approval for data consolidation from

all IRBs and tribal approval committees. This extended

time can be viewed as a challenge to be met in developing

a consortium of studies and obtaining funding. The

investigators used this time to make decisions on variable

consolidation methods and to design the database. By the

time approval was granted, most of the procedures and

database construction were in place.

The WATCH study’s primary strength is the con-

solidation of 4 cohorts representative of populations in

the 2 major areas of residency in western Alaska. Each

component study adhered to standardized protocols with

careful quality control. Thus, the combined baseline data

set is of high quality, without large numbers of missing or

outlier variables. The same surveillance and adjudication

procedures were used for the component studies, assuring

consistent outcome data. The Tribal Coordinating Com-

mittee assured input and acceptance by the communities,

Table II. Demographic characteristics in the WATCH surveillance

subset

Characteristic/risk

factor CANHR EARTH GOCADAN WATCH

Total N 610 809 1,335 2,754

Median age (years) 40 41 41 41

Age range (years) 18�87 18�86 18�95 18�95

Gender, N (%)

Men 248 (41) 366 (45) 604 (45) 1,218 (44)

Women 362 (59) 443 (55) 731 (55) 1,536 (56)

CANHR�Center for Alaska Native Health Research; EARTH�
Education and Research Toward Health; GOCADAN�Genetics

of Coronary Artery Disease in Alaska Natives.
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and all investigators were committed to adhering to the

limits set by the communities. There are few examples

of similar collaborations, and none have been conducted

in an indigenous population. Three collaborations of

studies have focused on White populations where data

sets were harmonized to compare prevalence of risk fac-

tors (16) or to evaluate predictors of endpoints (17,18).

Neither of the latter 2 used identical methods for follow-

up. Three studies have analyzed prevalence data sets from

more than 1 study of Inuit populations, but none of them

involved prospective surveillance with common methods

(19�21).

Although techniques were similar and bias was as-

sessed, the analyses of combined variables may be less

precise than the 4 original databases. Future investigators

using WATCH data will need to consult the variable keys

and consider how the data were collected and consoli-

dated. While much larger than any 1 of its component

studies, the number of outcomes for CVD and DM2 in

this population remains small. Given the low rate of these

outcomes and the relatively young age of the cohort,

longer follow-up will increase the power and allow for

additional stratified analyses.

In summary, a consolidated data set from 4 studies

of western AN people has been created, allowing suffi-

cient power to collect and analyze population-based

data on CVD and DM2 in this population for the first

time. This is an initial step in developing a translational
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research programme to reduce health disparities in

western AN people.

Acknowledgements

This work was supported in part by an American Recovery and

Reinvestment Act Administrative Supplement to a grant funded by

the National Center for Research Resources (NCRR), National

Institutes of Health (NIH; P20 RR016430); with Federal funds

(Grant no. UL1RR031975) from the NCRR and the National Center

for Advancing Translational Sciences, NIH, through the Clinical and

Translational Science Awards Program, a trademark of the U.S.

Department of Health and Human Services, part of the Roadmap

Initiative, ‘‘Re-Engineering the Clinical Research Enterprise;’’ and

with funds made available by the President of the University of

Alaska from unrestricted donations by BP and ConocoPhillips. In

addition, Dr. Jolly was supported by a career development award

(1K23DK091363-01) from the NIH. The WATCH team would like

to express their sincere appreciation to all of our study participants

and their communities for welcoming us and teaching us about the

Alaska Native way of life. The authors gratefully acknowledge

Rachel Schaperow, MedStar Health Research Institute, for editing

this article.

The ASP was funded by the National Institute of Diabetes and

Digestive and Kidney Diseases (R21DK44592), and the Center for

Alaska Native Health Research (CANHR) was funded through the

NCRR COBRE (P20 RR016430) mechanism. EARTH was funded

by the National Cancer Institute (CA88958 and CA96095). Genetics

of Coronary Artery Disease in Alaska Natives (GOCADAN) was

funded by the National Heart, Lung, and Blood Institute (U01

HL64244).

Conflict of interest
The authors have no conflict of interest to declare.

References

1. Parran T, Ciocco A, Crabtree JA, McNerney WJ, McGibony

JR, Wishik SM, et al. Alaska’s health: a survey report to the

United States Department of the Interior. Pittsburgh, PA:

Graduate School of Public Health, University of Pittsburgh;

1954.

2. Murphy NJ, Schraer CD, Theile MC, Boyko EJ, Bulkow LR,

Doty BJ, et al. Hypertension in Alaska Natives: association

with overweight, glucose intolerance, diet and mechanized

activity. Ethn Health. 1997;2:267�75.

3. Narayanan ML, Schraer CD, Bulkow LR, Koller KR, Asay E,

Mayer AM, et al. Diabetes prevalence, incidence, complica-

tions and mortality among Alaska Native people, 1985�2006.

Int J Circumpolar Health. 2010;69:236�52.

4. Nobmann ED, Byers T, Lanier AP, Hankin JH, Jackson Y.

The diet of Alaska Native adults: 1987�1988. Am J Clin Nutr.

1992;55:1024�32.

5. Schraer CD, Ebbesson SO, Adler AI, Cohen JS, Boyko EJ,

Nobmann ED. Glucose tolerance and insulin-resistance syn-

drome among St. Lawrence Island Eskimos. Int J Circumpolar

Health. 1998;57(Suppl 1):348�54.

6. State of Alaska. Department of Labor and Workforce Devel-

opment: Research and Analysis � 2010 census demographic

profiles, 2010. Available from: http://live.laborstats.alaska.gov/

cen/dparea.cfm.

7. University of Alaska Fairbanks. (n.d.). Alaska Native Lan-

guage Center: Central Yup’ik. Available from http://www.uaf.

edu/anlc/languages/cy/

8. Lee ET, Cowan LD, Welty TK, Sievers M, Howard WJ, Oopik

A, et al. All-cause mortality and cardiovascular disease

mortality in three American Indian populations, aged 45�74

years, 1984�1988. The Strong Heart Study. Am J Epidemiol.

1998;147:995�1008.

9. Ebbesson SOE, Schraer CD, Risica PM, Adler AI, Ebbesson

L, Mayer A, et al. Diabetes and impaired glucose tolerance in

three Alaskan Eskimo populations: the Alaska Siberia project.

Diabetes Care. 1998;21:563�9.

10. Ebbesson SO, Ebbesson LO, Swenson M, Kennish JM,

Robbins DC. A successful diabetes prevention study in

Eskimos: the Alaska Siberia project. Int J Circumpolar Health.

2005;64:409�24.

11. Mohatt GV, Plaetke R, Klejka J, Luick B, Lardon C, Bersamin

A, et al. The Center for Alaska Native Health Research Study:

a community-based participatory research study of obesity

and chronic disease-related protective and risk factors. Int J

Circumpolar Health. 2007;66:8�18.

12. Slattery ML, Schumacher MC, Lanier AP, Edwards S,

Edwards R, Murtaugh MA, et al. A prospective cohort of

American Indian and Alaska Native people: study design,

methods, and implementation. Am J Epidemiol. 2007;166:

606�15.

13. Howard BV, Devereux RB, Cole SA, Davidson M, Dyke B,

Ebbesson SOE, et al. A Genetic and Epidemiologic Study of

Cardiovascular Disease in Alaska Natives (GOCADAN):

design and methods. Int J Circumpolar Health. 2005;64:

206�21.

14. Alaska Native Health Board. (n.d.). About ANHB. Available

from: http://www.anhb.org/index.cfm?section�About.

15. American Diabetes Association. Standards of Medical Care in

Diabetes � 2010. Diabetes Care. 2010;33(Suppl 1):S11�S61.

doi: 10.2337/dc10-S011.

16. Meigs JB, Wilson PWF, Nathan DM, Agostino RB, Williams

K, Haffner SM. Prevalence and characteristics of the meta-

bolic syndrome in the San Antonio Heart and Framingham

Offspring studies. Diabetes. 2003;52:2160�7.

17. Balkau B, Shipley M, Jarrett RJ, Pyörälä K, Pyörälä M,
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