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THE BURDEN OF CHRONIC DISEASE

Chronic diseases - such as heart disease, stroke, cancer, and diabetes - are among the most prevalent,
costly, and preventable of all health problems. Leading a healthy lifestyle (avoiding tobacco use, being
physically active, and eating well) greatly reduces a person’s risk for developing chronic disease. Access to
high-quality and affordable prevention measures (including screening and appropriate follow-up) are
essential steps in saving lives, reducing disability and lowering costs for medical care.

HEART DISEASE AND STROKE DIABETES

Heart disease and stroke, the second and fifth leading In 2008, diabetes was the 7th leading cause of death in both
causes of death in Alaska, are the most common Alaska and the US. Likely to be underreported as a cause of
cardiovascular diseases. death, the risk of death among people with diabetes is about

twice that of people without diabetes of similar age.
@ Heart disease accounted for 18% of deaths in Alaska in

2008, while stroke accounted for 5% of deaths. @ 93 Alaskans died from diabetes mellitus in 2008.
@ In 2009, 26% of adults in Alaska reported having high @ In 2009, 6% of adults in Alaska reported being diagnosed
blood pressure (hypertension) and 35% of those who with non-pregnancy related diabetes.
had their cholesterol tested reported having high blood
cholesterol, which puts them at greater risk for ARTHRITIS
developing heart disease and stroke. @ Arthritis is the most common cause of disability in the US,
affecting more than 46 million Americans.
CANCER @ [n 2009, 23% of adults in Alaska reported being diagnosed
Cancer is the leading cause of death in Alaska. with arthritis.

@ 25% of all deaths in Alaska in 2008 were due to cancer.
@ The most commonly diagnosed cancers in Alaska are: (1)
breast, (2) prostate, and (3) lung.

5 Most Common Causes of Death, Alaska Compared with United States, 2008
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ALASKA: RISK FACTORS
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Tobacco use is the single most preventable cause of death
and disease in the United States. Each year, an estimated
438,000 people in the US die prematurely from smoking or
exposure to secondhand smoke, and another 8.6 million
have a serious illness caused by smoking. For every person
who dies from smoking, 20 people suffer from at least one
serious tobacco-related illness.

@ In 2009, 19% of adults and 16% of high school students
in Alaska reported being current smokers.

NUTRITION, PHYSICAL ACTIVITY, AND

OVERWEIGHT/OBESITY

In the past 30 years, the prevalence of overweight and
obesity has increased sharply for both adults and children.
Physical inactivity and unhealthy eating contribute to
overweight and obesity and a number of chronic diseases,
including some cancers, cardiovascular disease, and
diabetes.

@ In 2009, 65% of adults in Alaska were overweight or
obese and 26% of high school students were overweight
or obese, based on self-reported height and weight.

@ 83% of high school students and 77% of adults in Alaska
consumed fewer than 5 servings of fruits and vegetables
per day.

@ 54% of Alaska high school students did not attend PE
class in the past week.

@ 26% of adults in Alaska did not get enough physical
activity to meet federal recommendations.

AND PREVENTIVE SERVICES

EARLY DETECTION

Mammography is a screening method that has been shown to
reduce mortality due to breast cancer by approximately 20-
25% over 10 years among women 40 years and over.

@ In 2008, 32% of women in Alaska aged 40 years or older
reported not having had a mammogram within the last 2
years (which was the recommendation at the time).

Up to 60% of deaths from colorectal cancer could be prevented
if persons aged 50 and older were screened regularly.
Colorectal cancer can be prevented by removing precancerous
polyps or abnormal growths, which can be identified during a
fecal occult blood test, sigmoidoscopy, or colonoscopy.

@ In 2008, among Alaskans aged 50 years or older 42%
reported never having had a sigmoidoscopy or colonoscopy.

@ 84% reported not having had a fecal occult blood test
within the past two years.

NO HEALTH CARE COVERAGE

With the US health care system changing rapidly, health care
plans (e.g., health insurance, HMOs, and Medicaid/Medicare)
need to ensure that all Americans have access to affordable,
high-quality preventive services.

@ 1n 2009, 19% of adults aged 18-64 in Alaska reported
having no health care coverage.

Preventive Services and Risk Factors, Alaska Compared with United States
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Vitamin D Deficiency in a Nonrandom Sample of

Southeast Alaska Natives

JOSEPH T. FROST, MPH, RD; LANI HILL, FNP

ABSTRACT

Serum vitamin D has recently been inversely associated
with risk for type 2 diabetes. Recent literature suggests
that many more individuals than generally thought
suffer from vitamin D deficiency. Southeast Alaskan Na-
tives are at an increased risk due to limited sunlight
exposure and possible inadequate vitamin D intake.
Therefore, the relationship between vitamin D and glu-
cose should be investigated specifically in the southeast
Alaska Native population. A review of lab records yielded
83 charts of patients found to have a serum 25-hydroxyvi-
tamin D during a 2-year period. Upon review of these
charts, only nine of 83 vitamin D levels were found to
exceed the 32 ng/mL (80 nmol/L) threshold. Age and
vitamin D levels were associated in a positive linear
relationship (r=0.354, P=0.028). The patients in the low-
est vitamin D quartile were younger in age compared to
the highest quartile (14.6 years, 95% confidence interval:
4.9, 24.29; P=0.004). The high rate of deficiency noted in
this sample suggests this population should be further
assessed for vitamin D deficiency. Future studies are
needed to confirm the association between a vitamin D
deficiency and diabetes incidence in this population.

J Am Diet Assoc. 2008;108:1508-1511.

Ithough traditionally associated with calcium ab-
sorption and bone health, expanded roles for vita-
@ Wmin D, including a relationship to diabetes, have
recently been reported in the literature. Low serum 25-
hydroxyvitamin D levels have been found in individuals
with diabetes compared to controls (1,2). The Third Nu-
trition and Health Examination Survey revealed an in-
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verse association between risk of diabetes and 25-hy-
droxyvitamin D levels (3). A similar association was seen
in the Nurses’ Health Study (4). Serum 25-hydroxyvita-
min D levels were found to be inversely associated with
pancreatic beta cell function, thus suggesting a cause and
effect relationship with diabetes (5). Recent research sug-
gests that many more individuals than generally
thought, especially those in northern latitudes or with
other sunlight restrictions, are deficient in vitamin D
(6-9). Both the recommended levels of serum vitamin D
and the Adequate Intake from food sources have recently
been suggested to be inadequate. At these levels it is
thought the beneficial effect of vitamin D cannot be
achieved. (6,8,10-12). Despite being at an increased risk
for vitamin D deficiency due to limited sunlight exposure
(13,14) and lactose intolerance (up to 80%) (15), southeast
Alaskan Natives have not been included in vitamin D
deficiency studies. The objectives of this study were to
investigate vitamin D deficiency in the southeast Alaskan
Native population and its possible role in the incidence of
diabetes.

METHODS

A manual review of lab records for the 2-year time period
of April 1, 2005, to March 30, 2007, was used to identify
patients who had 25-hydroxyvitamin D tests completed
as part of their care received at the Ketchikan Indian
Community Tribal Health Clinic, a native health clinic on
an Alaskan island that receives an annual rainfall of 12.5
feet per year. (Natives with varying degrees of native
ancestry and who belong to one of 557 federally recog-
nized tribes qualify for health care through Indian Health
Service policies. In general, the term American Indian or
Alaskan Native refers to those with native, although not
necessarily exclusive, ancestry. Therefore, degree of Na-
tive blood varies in this population.)

This review yielded a nonrandom sample of 83 charts of
Alaskan Natives. We conducted a retrospective electronic
and manual review of these charts to investigate the
possible relationship between serum vitamin D levels and
abnormal glucose levels.

Electronic and paper charts of individuals known to
have the test performed were reviewed, and test results
for serum vitamin D and glucose, sex, age, and body mass
index (BMI) were recorded. In the event of multiple vita-
min D tests, only the initial test was used in data anal-
ysis. In all cases, the fasting glucose measured closest to
the date of the initial vitamin D test was recorded. Glu-
cose values obtained more than 1 year apart from the
vitamin D test were excluded from the analysis. Of the 83
patients, fasting blood glucoses were recorded for 51.

© 2008 by the American Dietetic Association



otherwise noted)

Table. Demographic data, 25-hydroxyvitamin D levels, and fasting glucose levels of patients with and without diabetes (n=83 except where

Patients with diabetes (n)

Patients without diabetes (n) P value

Sex
Male 12
Female 16

16
39

mean=SD?

56x14

389=x8.2

15.7+8.6
139.8::48.9 (n=16)

Age® (y)

BMIPS

25-hydroxyvitamin D (ng/mL)
Fasting glucose® (mg/dL)

0.004
0.001
0.348
<0.001

45+16
319=x72
17.8+121
96.2+11.1 (n=35)

28D=standard deviation.
®Denotes category of statistical significance at the «=.05 level.
°BMI=body mass index; caiculated as kg/m?.

Data from 2-hour oral glucose tolerance tests are not
reported because only five were recorded. Random glu-
cose levels were not analyzed due to multiple variables
affecting their results. Vitamin D samples were drawn
in-house and sent to a commercial laboratory for analysis
using immunochemiluminometric assay. The threshold
for the laboratory’s vitamin D assay is 7.0 ng/mL (17.5
nmol/L); for data analysis all “undetectable” values were
assigned 7.0 ng/mL (17.5 nmol/L).

Minitab version 15 (2007, Minitab Inc¢, State College,
PA) was used for statistical analysis. Univariate regres-
sion calculations were done. Subjects were divided into
quartiles based on vitamin D levels and comparisons
were made using two-sample ¢ tests with regard to glu-
cose values, sex, age, and BMI. Results were considered

- gsignificant at the «=.05 level.

The protocol for this study was granted expedited sta-
tus under 45 CFR 46.110 by the Alaska Area Institu-
tional Review Board in Anchorage. It was also approved
by Ketchikan Indian Community Tribal Health Clinic
Administration staff, the Ketchikan Indian Community
Health Board, and the Ketchikan Indian Community
Tribal Council.

RESULTS AND DISCUSSION

Of the 83 Native patients found to have received a 25-
hydroxyvitamin D test during the 2-year period, 55 were
female and 28 were male, with a mean age of 49 years
(range=19 to 94 years) (Table). Twenty-eight of these
patients were diagnosed with diabetes, of which all but
two were vitamin D-deficient. Of the 55 without diabe-
tes, only seven were vitamin D—sufficient (Figure). Sub-
jects without diabetes were younger (—10.39, 95% confi-
dence interval [CI]: —17.31, —3.47; P=0.004), had a lower
BMI (-7.05, 95% CI. —11.06, —3.05; P=0.001), and had
lower fasting blood glucose values (—43.63, 95% CI:
-61.29, —25.97; P=<0.001). The mean (+standard devi-
ation) 25-hydroxyvitamin D level was 17.1+11.0 ng/mL
(42.8+27.5 nmol/L). Using two-sample ¢ tests, no signifi-
cant differences were found between sexes. Results indi-
cated a significant positive linear relationship of age with
respect to vitamin D levels (r=0.354, P=0.028).
Subjects were divided into quartiles based on 25-hy-

Sufficient
m Deficient

Number of subjects

Patients without
diabetes (n=56)

Patients with
diabetes (n=28)

. Figure. Vitamin D sufficiency of patients with and without diabetes

using 32 ng/mL (80 nmol/L) as the minimum value for sufficiency.

droxyvitamin D levels. These quartiles were compared in
terms of sex, age, BMI, and fasting blood glucose values.
With the exception of age, no statistically significant dif-
ferences were observed between quartiles. The lowest
quartile was on average 14.6 years younger compared
with the highest quartile (95% CI. —24.29, —4.91;
P=0.004), Patients known to have diabetes were then
removed from the analysis (to control for confounding
from the diabetes disease process or treatment, which
may affect vitamin D), yielding similar results.

No statistically significant relationships between vita-
min D levels and blood glucose levels were observed.
However, only nine of 83 vitamin D values were more
than the recommended threshold of 32 ng/mL (80 nmol/
L), and 18 of the vitamin D levels were so low that their
actual value was undetectable. Although we cannot ex-
trapolate these results to say that 89% of the population
is vitamin D-deficient, the data suggest a basis for fur-
ther investigation. It would seem unlikely to observe such
a high rate of deficiency in this study, if there were not a
high prevalence of vitamin D deficiency, even with per-
ceptive clinicians ordering vitamin D tests for patients
they thought to be at high risk for deficiency. The intent
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of the study to compare serum glucose values between
individuals of high and low serum vitamin D levels was
somewhat undermined by the fact that so few normal
values were observed. In fact, even the highest quartile of
vitamin D values included values much less than the
threshold of vitamin D deficiency.

The high prevalence of vitamin D deficiency found in
this study is supported by studies reporting vitamin D
deficiency in populations at-higher latitudes or with oth-
erwise limited sunlight exposure (although not at the
magnitude found in this convenience sample) (7,8,12,13).
The positive linear correlation between age and vitamin
D levels found in this study differs from the common
belief that vitamin D levels decrease with age. However,
this positive correlation has been reported previously (7).

The finding related to subjects with known diabetes is
also intriguing; only two of the 28 patients had 25-hy-
droxyvitamin D levels more than the 32 ng/mL (80
nmol/L) threshold. This is consistent with previous re-
ports of vitamin D deficiency in patients with diabetes
(1,2). Again, this is not a random sample but it does
represent 20% of the known patients with diabetes per
the Ketchikan Indian Community Diabetes Management
System database. From a chart review we cannot deter-
mine that low vitamin D levels were a risk factor for
diabetes in these individuals; however, this possibility
deserves further investigation.

There are clear limitations to the design of this study.
First, the study is retrospective in nature and therefore
cannot determine causality. Second, this study did not
assess known contributors to serum 25-hydroxyvitamin
D levels, such as diet, supplementation, sunlight expo-
sure, and medications that may interfere with vitamin D
absorption and/or utilization. The results include 59 vi-
tamin D levels measured during autumn and winter
months, when vitamin D levels are thought to be lowest.
Furthermore, the study consisted of a convenience sam-
ple of patients who were likely tested by providers on
their suspicion that the patients had low vitamin D sta-
tus. The study was not powered to detect differences;
however, these data support the need for a larger study to
investigate this association.

Despite these limitations, this study design offered a
cost-effective opportunity to explore the possibility of vi-
tamin D deficiency in this population and its relationship
with diabetes. Given southeast Alaskan Natives’ high
risk for vitamin D deficiency, the increasing incidence of
diabetes (100% to 125% in 14 years) (16), and recent
research associating diabetes and vitamin D status, these
results should not be dismissed. Although it is tempting
to disregard vitamin D deficiency in this population as
a genetic difference in normal values, it must be noted
that African Americans also have lower vitamin D lev-
els and have a 33% higher risk for cancer (17). Nor
should Chiu and colleagues’ conclusion that increasing
a person’s blood concentration of 25-hydroxyvitamin D
from 10 ng/mL (25 nmol/L) to approximately 30 ng/mL
(75 nmol/L) would improve insulin sensitivity by 60%
be easily dismissed as not applicable to the native
population (5).

Future efforts to explain the increase in incidence of
diabetes should consider decreasing vitamin D-rich fish
and fish oil consumption in the native population and the

1510  September 2008 Volume 108 Number 9@

potential resultant decrease in serum vitamin D levels. It
has been reported that in at least one group of Alaskan
Natives that the consumption of traditional foods is much
less common in younger natives compared with elders:
50% less in some categories of native food (18). Decreased
traditional food consumption combined with additional
lifestyle changes (eg, increased automobile use, more in-
door activities, sedentary lifestyle) may be promote vita-
min D deficiency.

CONCLUSIONS

This study suggests southeast Alaskan Natives may be at
risk for vitamin D deficiency. To the extent that vitamin
D plays a role in the etiology of diabetes and other chronic
disorders, Alaskan Natives with vitamin D deficiency
may be at increased risk for these diseases. This study’s
finding of decreased vitamin D levels in younger individ-
uals is of concern from a public health standpoint and
should be further evaluated. Specifically, the possibility
that elder natives consume more fish and fish oils and
therefore have higher vitamin D levels should be consid-
ered. Registered dietitians should be aware of the emerg-
ing expanded role of vitamin D in chronic diseases such
as diabetes, and should consider vitamin D status in their
nufrition assessments, especially for patients with lim-
ited sun exposure.

The corresponding author is a commissioned officer in the
United States Public Health Service but is submitting
this manuscript as an individual and not on behalf of the
Federal Government.
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ABSTRACT

This study tested the hypothesis that lower UV
radiation during the Fairbanks winter may CAauBE agasonal
vitamin D deficiencies, Forty-seven adult Caucasians
imean age, 34 vears! donated monthly blood samples and
gave 4-day food and sunlight exposgure records during cne
vear. There was a highly sionificant sessonal variation
in serum 25-(OH)vitamin T (25-OHD), with the lowest maan
mid-winter wvalue abgve deficiency levels, and a Yearly
mean of 27 ng/ml for the full group. Analyses of wariance
indicated significaﬁﬁ effects of vitamin I invake,
sunlight axposure and sex on serum I5-0HD. Vitamin o
intake appearsd tc be & more Importans factar devermining
year-round 25-0HD levels than sunlight exposure. Males
nad yearly mean Z3-OHD levels 16% higher than females and
23% of the females, but none of the males, had yearly
means less than 20 ng/ml indicating that females wers ac

greater risk for the development of vitamin D deficianoy.
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