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20%. The prevalence of albuminuria was 6%; the prevalence 
of low-grade albuminuria was 12%. Individuals with diabe-
tes or hypertension were 3 times more likely to have albu-
minuria than those without these conditions [odd ratios: di-
abetes 3.0 (1.2–7.9) and hypertension 3.0 (1.2–7.3)].  Conclu-

sions:  The burden of albuminuria is low. Comprehensive 
programs and policies are important given the rise in diabe-
tes and hypertension among Alaska Natives. 

 Copyright © 2010 S. Karger AG, Basel 

 Introduction 

 The prevalence of chronic kidney disease, a precursor 
to end-stage renal disease requiring dialysis, is increasing 
in the U.S.  [1] . Albuminuria is a predictor of chronic kid-
ney disease progression, end-stage renal disease, cardio-
vascular events, and mortality in the general population 
 [2, 3] . There is evidence that low-grade albuminuria, de-
fined as less than 30 mg/g, is also predictive of cardiovas-
cular disease and death  [4, 5] . 
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 Abstract 

  Background:  The prevalence and associated risk factors for 
albuminuria and low-grade albuminuria in Alaska Natives is 
not known.  Methods:  Cross-sectional analysis of the Genet-
ics of Coronary Artery Disease in Alaska Natives Study. We 
included 1,026 individuals, who represent 85% of the study 
participants for whom complete data were available. Risk 
factors examined were age, sex, education, diabetes, hyper-
tension, obesity, lipids, C-reactive protein, angiotensin-con-
verting enzyme inhibitor use, and smoking status. Urine al-
bumin excretion was estimated by the albumin/creatinine 
ratio measured from a single random morning urine sample. 
Albuminuria was defined as an albumin/creatinine ratio of 
 6 30 mg/g. Low-grade albuminuria was defined as an albu-
min/creatinine ratio of 10 to  ! 30 mg/g.  Results:  The mean 
age was 42 years and over half were female. Diabetes preva-
lence was low at 3% and the prevalence of hypertension was 
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  American Indians and Alaska Natives (AIAN) have 
twice the incidence of end-stage renal disease compared 
to whites  [6] . Among American Indians, studies find a 
30–50% higher prevalence of albuminuria among indi-
viduals with diabetes  [7–11]  and also show a higher risk 
of cardiovascular disease and death among those with 
low-grade albuminuria  [12] . Published data is not avail-
able on the prevalence of and the risk factors for albumin-
uria or low-grade albuminuria among Alaska Natives. 

  We use data from the Genetics of Coronary Artery 
Disease in Alaska Natives (GOCADAN) study to exam-
ine the prevalence of and the associated risk factors for 
albuminuria among Alaska Natives in the Norton Sound 
region on the Northwest coast of Alaska. This remote re-
gion of Alaska has a population that is predominantly 
Inupiat Eskimo. The purpose of our study is: (1) to esti-
mate the age-specific prevalence of albuminuria among 
Alaska Native participants in GOCADAN; (2) to deter-
mine the independent association of sociodemographic 
and clinical risk factors with albuminuria, and (3) to es-
timate the prevalence and determine the associations of 
the risk factors with low-grade albuminuria.

  Methods 

 Study Design and Setting 
 We conducted a cross-sectional secondary data analysis of the 

GOCADAN study. GOCADAN is an ongoing longitudinal, pop-
ulation-based study conducted to investigate the genetic and non-
genetic determinants of cardiovascular disease and its risk factors 
in Alaska Natives. Details of the study design and methods are 
available elsewhere  [13] . Briefly, a total of 1,214 predominantly 
Inupiat Eskimo participants were recruited from October 2000 
through April 2004 in the Norton Sound region on the Northwest 
coast of Alaska. Participants completed an interviewer-adminis-
tered survey of demographics and medical history, and under-
went a complete physical examination, which included the collec-
tion of blood, urine, and anthropometric measurements. 

  Of the 1,214 GOCADAN participants in the study, we exclud-
ed participants for whom albuminuria status could not be ob-
tained (n = 97) and who were younger than 18 years of age (n = 1). 
Out of the remaining 1,116 participants, we then excluded par-
ticipants  with  missing  data  for  our  risk factors of interest (n = 
90). Our final analytic sample constituted 1,026 participants in 
GOCADAN for whom complete data were available, which was 
85% of the original sample. We compared the risk factors of inter-
est among those included in our analysis (n = 1,026) versus those 
excluded (n = 90) using  �  2  statistics and found a significant dif-
ference only for 2 risk factors. Those included were more likely to 
not have a high school education and have hypertension than 
those with missing data. 

  This study was approved by the research and ethics review 
board at Norton Sound Health Corporation and all relevant insti-
tutional review boards. 

  Measures 
 The primary outcome for our analysis was albuminuria. Urine 

albumin and creatinine were measured from a single morning 
sample. Urine albumin was assayed using an immunoturbido-
metric method (Diasorin SPQ reagents and calibrators, Stillwater, 
Minn., USA) on the Roche-Hitachi 717 platform (Basel, Switzer-
land) with the lowest assayed standard at 5.7 mg/l and a coeffi-
cient variation of 1.6% at 44 mg/l. Urine creatinine was assayed 
using Vitros 250 CREA slides (Ortho Clinical Diagnostics, Rari-
tan, N.J., USA) and a 2-point system, with a coefficient variation 
of 1.8% at 1.47 g/l. The urinary albumin (in mg/ml) to creatinine 
(in g/ml) ratio (ACR) was computed for those participants with a 
detectable, or greater than 5.7 mg/l, urinary albumin level. An 
ACR  6 30 mg/g was the cutoff for a diagnosis of albuminuria. All 
those with an undetectable urinary albumin level were catego-
rized as normal. The secondary outcome, low-grade albuminuria, 
was defined as an ACR in the range of 10 to  ! 30 mg/g and com-
pared to normal, defined as an ACR  ! 10 mg/g. Serum laboratory 
measurements of creatinine or cystatin C are not available as they 
were not done as part of the baseline study.

  The sociodemographic risk factors for this analysis included 
age, sex, and education. Age was calculated in years based on the 
verified date of birth during the GOCADAN interview and the 
examination date. Age was categorized as 18–34 years, 35–44 
years, 45–54 years, and  6 55 years. Sex was defined as either fe-
male or male. Self-reported years of education were dichotomized 
as  ! 12 years of school versus  6 12 years of school or general equiv-
alency diploma.

  The clinical risk factors for this analysis included diabetes, 
hypertension, overweight/obesity, lipid levels, C-reactive protein 
(CRP), angiotensin-converting enzyme (ACE) inhibitor use, 
omega-3 fatty acid intake, and current smoking status. According 
to the American Diabetes Association 2003 diagnostic guidelines 
at the time of the study, diabetes was defined in GOCADAN as 
being present when participants reported previous or current use 
of either insulin or oral diabetes medication, had a recorded se-
rum fasting glucose  6 126 mg/dl at the baseline exam, or had a 
recorded 2-hour glucose level  6 200 mg/dl after ingesting a 75-
gram oral glucose load  [14] . Impaired fasting glucose was defined 
as having a recorded fasting glucose of 100–125 mg/dl at the base-
line exam or a recorded 2-hour glucose level of 140–199 mg/dl 
after ingesting a 75-gram oral glucose load  [14] . 

  Hypertensive status was categorized according to the Joint 
National Committee (JNC VII) guidelines in this analysis as hy-
pertension, prehypertension, or normal  [15] . Hypertension was 
defined as a systolic blood pressure  6 140 mm Hg or a diastolic 
blood pressure  6 90 mm Hg, or reported use of anti-hypertensive 
medication by self-report. Prehypertension was defined as a sys-
tolic blood pressure 120–139 mm Hg or a diastolic blood pressure 
80–89 mm Hg. The body mass index (BMI) was calculated using 
measured weight (in pounds) and height (in inches) according to 
a standard formula and metric conversion (BMI = weight/height 2  
 !  704.5 kg in 2 /lb m 2 ). We categorized BMI as normal (BMI  ! 25), 
overweight (BMI 25–29), and obese (BMI  6 30).

  Lipids were obtained from a fasting blood sample and were 
measured by an auto analyzer  [13] . All lipid measurements were 
dichotomized at clinically meaningful cutoff points: total choles-
terol  6 200 mg/dl; high-density lipoprotein (HDL)  ! 40 mg/dl; 
low-density lipoprotein  6 130 mg/dl, and triglycerides  6 150 mg/
dl  [16] . High-sensitivity CRP was obtained from serum analysis 
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of the GOCADAN participants. CRP was dichotomized using the 
clinically meaningful cutoff of  6 3 mg/dl  [17] . ACE inhibitor use 
was defined as either self-report of ACE inhibitor medication use 
or ACE inhibitor use that was ascertained during the medication 
inventory from the baseline exam. Omega-3 fatty acid intake was 
ascertained from the dietary survey portion of the exam. We cre-
ated a combined measure of eicosapentaenoic acid and docosa-
hexaenoic acid in grams that was analyzed as a continuous vari-
able  [18] . Smoking status was obtained by self-report during the 
structured interview portion of the examination and was catego-
rized as never, former, or current smoker.

  Statistical Analysis 
 Descriptive statistics for participant characteristics were cal-

culated using means and standard deviations for continuous vari-
ables and percents for categorical variables. We computed the 
overall prevalence of albuminuria in our sample of GOCADAN 
participants. We reported the prevalence of low-grade albumin-
uria (10 to  ! 30 mg/g). We then calculated the prevalence of albu-
minuria and corresponding 95% confidence intervals (CI) sepa-
rately by age categories. We ran the analyses using a method to 
account for a study with large and inter-related families (data not 
shown). Our results did not change and so we present here the 
ordinary logistic regression models.

  To assess the association between albuminuria and the select-
ed risk factors, we fit logistic regression models. Initially, we fit a 
series of univariate regression models to estimate the association 
of each potential risk factor with albuminuria, unadjusted for 
other risk factors. We fit a series of multivariate models that ad-
justed for risk factors by category (e.g. demographics, clinical 
measures, health behaviors) to affirm the robustness of a single 
multivariate model given the low number of outcomes in our 
study. We then fit a single multivariate model that simultaneous-
ly adjusted for all relevant risk factors. From this multivariate ad-
justed model, we estimated the independent association of each 
risk factor with albuminuria and derived adjusted odds ratios 
(OR) and 95% CI. 

  Potential risk factors were determined a priori and included in 
regressions regardless of significance in either univariate or mul-
tivariate models, except for omega-3 fatty acid intake. In the sen-
sitivity analysis, omega-3 fatty acid intake was not significant in 
our models and so was excluded in order to maximize our power/
sample size due to missing values. Age was examined as both a 
continuous and categorical variable; results were similar and we 
present categorical age in the final analysis. We examined the in-
teraction of hypertension and diabetes by including their product 
term in the multivariate model.

  We also examined the association of low-grade albuminuria 
with selected risk factors. Those with albuminuria (defined as 
 6 30 mg/g) were excluded from this analysis. Using the same a 
priori risk factors, we fit a series of univariate logistic regression 
models, followed by a single multivariate model that simultane-
ously adjusted for all the risk factors comparing low-grade albu-
minuria (10 to  ! 30 mg/g) to normal ( ! 10 mg/g). 

  We used a complete case analysis approach in which we ana-
lyzed GOCADAN participants for whom complete data were 
available for all variables of interest. STATA version 10.0 (Stata-
Corp LP 2008, College Station, Tex., USA) was used for all data 
manipulation and analysis. 

  Results 

 The mean age of our sample was 42 years (standard 
deviation 16 years; range 18–91 years). The prevalence of 
albuminuria was 6% (n = 64). The prevalence of albumin-
uria increased with age from 3% among participants 18–
34 years to 14% in participants  6 55 years ( fig. 1 ). Of those 
with albuminuria, 9% (n = 6) had macroalbuminuria, or 
an ACR  1 300 mg/g. 

  Participants with albuminuria were more likely to be 
older, female, and have less than a high school education 
compared to participants without albuminuria ( table 1 ). 
The prevalence of diabetes was higher among partici-
pants with albuminuria compared to those without (20 
vs. 2%). Hypertension was more common among partic-
ipants with albuminuria as well (50 vs. 18%). There was 
some overlap between diabetes and hypertension. Among 
the 34 participants with diabetes, the majority (80%) also 
had hypertension. Conversely, among the 207 partici-
pants with hypertension only 13% also had diabetes. Par-
ticipants with albuminuria had a higher prevalence of 
obesity, HDL  ! 40 mg/dl, triglycerides  6 150 mg/dl, CRP 
 6 3 mg/dl, and ACE inhibitor use. Smoking status was 
similar among participants with and without albumin-
uria. 

  In unadjusted and adjusted analyses, diabetes and hy-
pertension were most strongly associated with albumin-
uria ( table 2 ). Even after adjustment for all risk factors, 
the odds of albuminuria were approximately 3 times 
higher in participants with either diabetes (OR = 3.0, 95% 
CI = 1.2–7.9) or hypertension (OR = 3.0, 95% CI = 1.2–7.3) 
compared to participants without the condition. The in-
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  Fig. 1.  Prevalence and 95% CI for albuminuria by age categories 
among participants of the GOCADAN study (n = 1,026).   
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Table 1. Characteristics of participants of the GOCADAN study 
by albuminuria status (n = 1,026)

Albuminuria
absent
(n = 962)

Albuminuria
present
(n = 64)

Sociodemographics n (%) n (%)
Age, years

18–34 341 (35) 12 (19)
35–44 236 (25) 11 (17)
45–54 203 (21) 11 (17)
≥55 182 (19) 30 (47)

Sex
Females 543 (56) 45 (70)
Males 419 (44) 19 (30)

Education, years
Less than high school, <12 years 194 (20) 28 (44)
High school or greater, ≥12 years 768 (80) 36 (56)

Clinical measures n (%) n (%)
Glycemic status

Normal glucose status 804 (84) 43 (67)
Impaired fasting glucose 137 (14) 8 (13)
Diabetes 21 (2) 13 (20)

Hypertension, JNC 7 definition
Normal 456 (47) 14 (22)
Prehypertension 331 (34) 18 (28)
Hypertension 175 (18) 32 (50)

BMI
Normal, BMI <25 379 (39) 18 (28)
Overweight, BMI 25–29 306 (32) 17 (27)
Obesity, BMI ≥30 277 (29) 29 (45)

Total cholesterol, mg/dl
<200 493 (51) 34 (53)
≥200 469 (49) 30 (47)

High-density lipoprotein, mg/dl
<40 98 (10) 12 (19)
≥40 864 (90) 52 (81)

Low-density lipoprotein, mg/dl
<130 644 (67) 51 (80)
≥130 318 (33) 13 (20)

Triglycerides, mg/dl
<150 721 (75) 43 (67)
≥150 241 (25) 21 (33)

High-sensitivity CRP, mg/dl
<3 763 (79) 44 (69)
≥3 199 (21) 20 (31)

ACE inhibitor
No 918 (95) 51 (80)
Yes 44 (5) 13 (20)

Mean omega-3 fatty acid intake 8 SD, 
g/day 2.1783.25 3.0684.14
Smoking status

Never 180 (19) 15 (23)
Former smoker 200 (21) 14 (22)
Current smoker 582 (60) 35 (55)

Data are frequency (%) except for omega-3 fatty acid intake 
which has an n = 945 due to missing values. JNC 7 = Joint Na-
tional Committee 7 guidelines.

Table 2. Unadjusted and adjusted OR for albuminuria among par-
ticipants in the GOCADAN study (n = 1,026)

Unadjusted Adjusted1

OR (95% CI) OR (95% CI)

Sociodemographics
Age, years

18–34 referent referent
35–44 1.3 (0.6–3.1) 1.6 (0.7–4.0)
45–54 1.5 (0.7–3.6) 1.7 (0.7–4.3)
≥55 4.7 (2.3–9.4) 2.7 (1.0–7.0)

Sex
Males referent referent
Females 1.8 (1.1–3.2) 2.1 (1.1–3.9)

Education, years
Less than high school

<12 years referent referent
High school or greater

≥12 years 0.3 (0.2–0.6) 0.6 (0.3–1.1)

Clinical measures
Glycemic status

Normal glucose status referent referent
Impaired fasting glucose 1.1 (0.5–2.4) 0.6 (0.2–1.4)
Diabetes 11.6 (5.4–24.7) 3.0 (1.2–7.9)

Hypertension, JNC 7 definition
Normal referent referent
Prehypertension 1.8 (0.9–3.6) 2.0 (0.9–4.2)
Hypertension 6.0 (3.1–11.4) 3.0 (1.2–7.3)

BMI
Normal, BMI <25 referent referent
Overweight, BMI 25–29 1.2 (0.6–2.3) 1.0 (0.5–2.0)
Obesity, BMI ≥30 2.2 (1.2–4.1) 1.5 (0.7–3.1)

Total cholesterol, mg/dl
<200 referent referent
≥200 0.9 (0.6–1.5) 1.2 (0.6–2.4)

High-density lipoprotein, mg/dl
<40 referent referent
≥40 0.5 (0.3–1.0) 0.4 (0.2–0.8)

Low-density lipoprotein, mg/dl
<130 referent referent
≥130 0.5 (0.3–1.0) 0.5 (0.2–1.0)

Triglycerides, mg/dl
<150 referent referent
≥150 1.5 (0.9–2.5) 0.7 (0.4–1.4)

High-sensitivity CRP, mg/dl
<3 referent referent
≥3 1.7 (1.0–3.0) 1.1 (0.6–2.1)

ACE inhibitor
No referent referent
Yes 5.3 (2.7–10.5) 1.5 (0.6–3.7)

Smoking status
Never referent referent
Former smoker 0.8 (0.4–1.8) 0.8 (0.3–1.9)
Current smoker 0.7 (0.4–1.4) 1.3 (0.6–2.8)

1 Simultaneously adjusted for all risk factors. JNC 7 = Joint 
National Committee 7 guidelines.
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teraction of diabetes and hypertension was not signifi-
cant (p = 0.48) and was not included in the final model. 
 Table 2  also shows that older age (OR = 2.7, 95% CI = 
1.0–7.0) and female sex (OR = 2.1, 95% CI = 1.1–3.9) were 
independent risk factors for albuminuria. Elevated HDL 
was associated with lower odds of albuminuria. 

   Table 3  presents the unadjusted and adjusted OR and 
95% CI comparing the odds of low-grade albuminuria for 
selected risk factors among the 962 participants without 
albuminuria. Of those participants, 12% (n = 120) had an 
ACR in the range of 10 to  ! 30 mg/g, i.e. low-grade albu-
minuria. Those with low-grade albuminuria, compared 
to those with normal or undetectable albuminuria, were 
more likely to be female, not have completed high school, 
and have impaired fasting glucose, diabetes, hyperten-
sion, and elevated CRP levels. In the multivariate regres-
sion model, only female sex, not having a high school de-
gree, impaired fasting glucose, and elevated CRP levels 
remained significant. 

  Discussion 

 This was the first study to examine the prevalence and 
risk factors for albuminuria and low-grade albuminuria 
among Alaska Natives. The prevalence of albuminuria 
among Alaska Native participants in GOCADAN was 
low compared to several empirical studies of AIAN pop-
ulations in the lower 48 states  [9, 10, 19] . Even when com-
pared to the 10% prevalence in the general US population 
 [1] , the 6% prevalence we found in Alaska Natives is strik-
ing in comparison. Diabetes and hypertension were both 
found to be important risk factors for albuminuria as 
seen in other populations. 

  Given the low prevalence of diabetes in our study par-
ticipants, it is not surprising that the prevalence of albu-
minuria was also low. Among some AIAN populations in 
the lower 48 states, diabetes prevalence is nearly 70%  [10] , 
whereas in our study of GOCADAN participants, the 
prevalence of diabetes was just 3%. Hypertension was 
more common among our GOCADAN participants, and 
it is an important independent risk factor for albumin-
uria  [20, 21] . Our prevalence of hypertension was slightly 
less than that found among US adults  [22]  and among 
some AIAN in the lower 48 states  [10] . However, our 
prevalence of hypertension was nearly double the preva-
lence that was found among a different population of 
Alaska Natives  [23] . Compared to those without albu-
minuria, we found that those with albuminuria were 
more likely to be either treated with or receiving an ACE 

Table 3. Unadjusted and adjusted OR for low-grade albuminuria 
(10 to <30 mg/g) among participants in the GOCADAN study
(n = 962)

Unadjusted Adjusted1

OR (95% CI) OR (95% CI)

Sociodemographics
Age, years

18–34 referent referent
35–44 1.1 (0.6–1.9) 1.0 (0.5–1.8)
45–54 1.4 (0.8–2.4) 1.0 (0.5–1.9)
≥55 3.7 (2.3–6.2) 1.8 (0.9–3.6)

Sex
Males referent referent
Females 1.9 (1.2–2.8) 2.2 (1.3–3.4)

Education, years
Less than high school, <12 years referent referent
High school or greater, ≥12 years 0.4 (0.2–0.6) 0.5 (0.3–0.9)

Clinical measures
Glycemic status

Normal glucose status referent referent
Impaired fasting glucose 3.3 (2.1–5.1) 2.6 (1.6–4.5)
Diabetes 2.9 (1.0–8.0) 1.3 (0.4–4.4)

Hypertension, JNC 7 definition
Normal referent referent
Prehypertension 1.2 (0.8–1.9) 1.2 (0.7–2.0)
Hypertension 2.6 (1.6–4.2) 2.0 (1.0–3.7)

BMI
Normal, BMI <25 referent referent
Overweight, BMI 25–29 0.9 (0.6–1.5) 0.8 (0.5–1.3)
Obesity, BMI ≥30 1.5 (1.0–2.4) 1.0 (0.6–1.7)

Total cholesterol, mg/dl
<200 referent referent
≥200 1.2 (0.8–1.7) 0.9 (0.5–1.6)

High-density lipoprotein, mg/dl
<40 referent referent
≥40 1.5 (0.7–3.0) 1.5 (0.7–3.3)

Low-density lipoprotein, mg/dl
<130 referent referent
≥130 1.2 (0.8–1.8) 1.2 (0.7–2.2)

Triglycerides, mg/dl
<150 referent referent
≥150 0.9 (0.6–1.5) 0.8 (0.5–1.3)

High-sensitivity CRP, mg/dl
<3 referent referent
≥3 2.2 (1.5–3.4) 2.0 (1.2–3.1)

ACE inhibitor
No referent referent
Yes 1.5 (0.7–3.5) 0.6 (0.2–1.5)

Smoking status
Never referent referent
Former smoker 0.9 (0.5–1.6) 0.7 (0.4–1.3)
Current smoker 0.6 (0.4–1.0) 0.7 (0.4–1.1)

1 Simultaneously adjusted for all risk factors. JNC 7 = Joint 
National Committee 7 guidelines.



 Jolly   /Noonan   /Roubideaux   /Goldberg   /
Ebbesson   /Umans   /Howard   

Nephron Clin Pract 2010;115:c107–c113 c112

inhibitor. This may reflect confounding by indication, 
given the use of these drugs to control albuminuria or 
hypertension, especially among patients with diabetes 
 [24] . In contrast to other studies  [25] , a high HDL was 
found to be associated with a lower risk for albuminuria 
in our sample, which included those with and without 
diabetes.

  Impaired fasting glucose and prehypertension are pre-
cursors to diabetes and hypertension, respectively, and 
they were found to be common among this group. A pri-
or study among American Indians found an association 
with impaired fasting glucose and albuminuria  [26] . We 
found that impaired fasting glucose was independently 
associated with low-grade albuminuria. These factors 
may be a harbinger of problems to come in the future for 
this population that traditionally had low risk factors for 
cardiovascular and kidney disease. In the Strong Heart 
Study, a longitudinal cardiovascular study conducted 
among American Indians, the prevalence of hyperten-
sion at baseline was 28% in both men and women; over 4 
years, it rose to 36% among men and women  [27] . Obe-
sity, an important risk factor for impaired fasting glucose, 
diabetes, and hypertension, is increasing among Alaska 
Natives  [28–30] . The results of this study indicate the 
need for prevention efforts before the prevalence of albu-
minuria and its risk factors increase in this population.

  In addition, we found that the risk was higher of hav-
ing low-grade albuminuria levels among those with ele-
vated CRP, consistent with albuminuria as a marker of 
vascular dysfunction  [31] . Low-grade albuminuria was 
also associated with hypertension. These findings relate 
to the ongoing discussion in the literature about where to 
draw the cut-point for the definition of microalbumin-
uria  [32] .

  While  there  are  important  strengths   of   the   
 GOCADAN study, such as having carefully defined clin-
ical measures determined by laboratory analysis and 
standardized blood pressure measurements  [13] , our 
study has several limitations. Our data are cross-section-
al and therefore we cannot account for changes in the risk 
factors or albuminuria status over time. As in most epi-
demiologic studies, a single random sample of urine was 
used to measure albumin and creatinine, rather than re-
peated measures as recommended for clinical practice 
 [33] . This may have lead to misclassification or overesti-
mation of the outcome albuminuria. We did not have 
complete data on all GOCADAN participants, nor did we 
have serum creatinine or cystatin C data available for 
which to estimate kidney function. However, we found 
that those with missing risk factor data were generally 

similar to those who had complete data, except for a small 
excess in hypertension among those with missing data. 
The modest number of albuminuria cases in our study 
makes it challenging to fit a multivariate model that si-
multaneously adjusts for all risk factors and confounders. 
However, the multivariate adjusted analysis, that includ-
ed both diabetes and hypertension, did reduce the size of 
the OR compared to the unadjusted estimates. Our find-
ings are derived from a specific geographic region in 
Alaska, and though representative of the people in that 
region, our results may not be generalizable to all Alaska 
Natives. 

  In summary, we found a low burden of albuminuria 
among this Alaska Native population. The low preva-
lence of albuminuria in this population provides an op-
portunity for continued education, prevention, and re-
search. While risk factors for albuminuria such as hyper-
tension, diabetes, and obesity are not as prevalent as in 
other populations, public health reports indicate that 
they are increasing  [34–36] . Understanding the risk fac-
tors and prevalence of albuminuria and chronic kidney 
disease will be important in helping to develop interven-
tions to keep the burden of disease low in this popula-
tion. 
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