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• Who pays the bills? Individual Alaskans directly pay about 20%,
state and federal programs around 40%, and private and government
employers another 40% (Figure 1 and page 2).

• What’s the biggest cost? Medicaid is the largest single expense,
making up nearly 18% of all Alaska health-care spending. But that’s
down from 20% of total spending in 2005. Why? Because spending for
Medicaid didn’t grow as fast as other kinds of spending (page 3).
• Are costs shifting? Every category of spending increased since
2005—but because spending by individuals and private employers
increased faster, their shares of total spending increased (page 4).
- What are we buying? Hospitals and doctors account for nearly 60%
of total spending—but the next largest cost is the 10% that goes for
administering private and government health insurance (page 4).
• What’s driving spending Over the past 50 years, technology, income
growth, medical-price inflation, changing insurance coverage, and a
growing, aging population have driven health-care spending (page 5).

•HowrcPyAlaskansare15JT.surd?Theanswervariesdependingon
how “uninsured” is measured and when. But recent estimates say about
18% of adults and 9% of children are uninsured. Based on 2010 census
figures, that would be about 17,000 children and 94,000 adults (page 6).

How many Alaska businesses offer health insurance? More than
90% of large firms offer insurance, compared with just 30% of small
businesses—and that’s down from 35% in 2003 (page 7).
.Are :-T9s ‘*‘:rir Alaska? Yes. But Alaska’s isolation, small markets,
and other factors contribute to those higher prices—a day in the hospital
costs on average 50% more than in the U.S. as a whole, and costs for com
mon procedures are roughly 35% higher (page 8).
• i?cw?ssptii distributed?Just 10% of Americans are responsible
for two-thirds of all health-care spending in an average year (page 9).
• What about the future? Expanded insurance coverage; an aging
population; and continued growth in technology, incomes, and medical
prices will keep driving growth in health-care spending in the coming
years. Controlling that growth will be an ongoing challenge (page 11).

Alaska’s Health-Care Bill: $7.5 Billion and Climbing

_____________________________________

— ByMarkA. Foster and5cott
UA Research Summary No. 18. August 2011
Institute of Social and Economic Research. University of Alaska Anchorage

Figure 1. Who Pays for Health Care in Alaska?
(2010 Spending: $7.5 Billion)
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Health-care spending for Alaskans reached about $7.5 billion in 2010. For compari5on, that’s close to half the welihead
value of all the oil produced in Alaska that year. It’s also roughly equal to half the wages Alaskans collected in 2010.
The states health-care spending has been rising fast, tripling since 1990 and jumping 40% just between 2005 and
2010—and at current trends it could double by 2020, reaching more than $14 billion.
Here we report on who’s paying the bills, what we’re buying, what’s contributing to the growth, and other aspects of
health-care spending. We conclude with a discussion of how Alaska could get better value for its health-care dollars.



How HAVE PATTERNS OF SPENDING CHANGED?
Every category of health-care spending increased

between 2005 and 2010, but the shares of spending
shifted slightly among the various payers. We don’t
have enough information to say exactly what caused
this shift—but several things likely contributed, as
we describe below.

Individuals paid 20% of Alaska’s health-care bills in
2010, up from 19% in ;.;cs. As costs of health-care ben
efits increased rapidly, employers shifted more of those
costs to employees (see page 7). Also, prices for policies
individuals buy directly increased significantly.

Private z;::/c’?rs’ shore of spending increased from
77% to 18%. That increase was in part because private
industry added nearly four times more jobs than gov
ernments did since 2005—and at least some of that
bigger base of employees had health-care coverage.

Government employers’ shore of spending was about
the same, at 22%.

Government health programs accounted for a somewhat
smaller share ofspending, down from about 41% to 39%.
The federal and state governments have attempted to
hold down growth in costs of health programs—but
federal programs alone continue to make up nearly a third of all Alaska’s
health-care spending. Local government spending for health programs
remains small, relative to that of the state and federal governments, and
the increase in local spending was smaller as well.

WHAT Do HEALTH-CARE DOLLARS Buy?
Alaska’s $7.5 billion health-care bill includes everything from visits

to doctors and dentists to prescriptions and nursing-home care,5 Figure
7 summarizes what Alaska’s health-care dollars bought in 2010.
- I-/o5pital care was the largest expense, followed closely by payments
for doctors and related clinical services—together they accounted for
about 60% of Alaska health-care spending in 2010.
• Administering private and pub/k insur
ance JL7RS cost one of every ten dollars
spent for Alaska health care in 2010.
That’s more than spending for prescrip
tions and medical equipment, and
nearly twice the spending for dentists.
- Spending for nursing homes and home-
health care made up only about 3% of
total spending, even though spending
for home health care has increased
rapidly in the past decade. Much of this
care is paid for under Medicaid.

Percentages of Total Spending Spending
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How About Health-Care Jobs?
This summary looks at health care from the perspective of spending for
care—but it3 important to remember that the spending also supports
jobs for Alaskans, As the Alaska Department of Labor and Workforce
Development reports in its August 2011 Alaska Economk Trends:

Health-care spending directly supports 31,800 jobs in Alaska. That
one in ten of all wage and salary jobs—in hospitals, offices of doctors
and other providers, nursing homes, and many other places.
- Many additional jobs related to health care—in government agen
cies, and among the self-employed—aren’t included in that total.
• Alaska employment in health care has been increasing at an annual
rate of 4.3% for the past decade.

Nursing homes/home health care

All other* 13%I

Figure 6. Changes In Who Pays forAlaska Health-Care, 2005-2010
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Figure 7. What Do Alaska’s Health-Care Dollars Buy?
(2010 Spending: $1.5 Billion)
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WHO PAYS THE Bias?
Individuals, private employers, and governments share the direct

costs of health care in Alaska (Figure 1 and Table 1).
Individual Alaskans spent about $1.5 bilNon for health care in 2010—
2096 of total spendTng.

Alaskans with employer-based insurance—both private and rcvs;;
ment—paid about $640 million for premiums, and those with mdi
v;dual policies spent $350 million.

0ut-of-z’c;e: casts forAlaskans totaled about $545 million in 2010.
That includes deductibles and co-pays—the part of medical bills
insurance doesn’t pay. It also includes costs for services not covered by
insurance, and money that uninsured Alaskans spent for medical bills.

Private employers spent about $1.4 billion—18% of total spending.
Alaska businesses spent around $835 million to self-insure in 2010.

They set aside money to pay medical bills themselves, rather than pay
insurance premiums.They’re betting that the medical bills will be less
than the premiums they would have paid—and that their reserves
will be enough to cover annual variation in claims. Many self-insured
thms carry “stop loss” insurance, to protect them against very large
claims. At first only large firms self—insured, but as insurance costs
climbed, smaller businesses have also begun self-insuring.
- Businesses spent abaut$400 million for/nsuroncepremiums in 2010.
That’s only about half what businesses spent to self-insure, showing
how widespread the practice of self-insuring is.

Medical bills of employees injured at work cost businesses about $150
million in 2010. State law requires employers to pay for such injuhes.

Government employers spent $1.6 billion for health benefits in 2010.
• Local government employers—induding school districts—spent
about 5630 mlllion, the federal government nearly $590 million, and
the state $410 million.
• Like businesses, many public employers self-insure, rather than pay
insurance premiums—but we don’t have enough data to separate out
those costs. The federal government also pays medical costs for active-
duty and retired military personnel and veterans.

Governments spent nearly $3 billion for health programs in 2010.
• Medicaid spending was nearly $7.3 billion in 2010—$871 million in
federal money and $409 million in state money. Medicaid is a federal
program, but the state administers it and shares the costs (see page 3).

Medicare spending was $733 million in 2010, accounting for nearly
10% of all health-care spending. Medicare is a federal program for
people 65 and older and those with certain disabilities, Medicare
spending is expected to grow rapidly in the next decade, as older Alas
kans make up an ever—growing share of the population (see page 5).
- The federal government spent close to $650 million for other health
programs in 2010, including the Indian Health Service, which provides
medical care for Alaska Natives, and the Veterans Administration,
which provides care for military veterans. Spending for these pro
grams depends somewhat on enrollment, but it’s also constrained by
Congressional appropriations.

Besides its share of Medicaid, the state government spent about $260
million for a variety of other programs in 2010, including grants to
local governments, the state-operated Pioneer Homes for older Alas
kans, and the Alaska Psychiatric Institute.

- Local health programs are much smaller, at around $45 million in
2010, largely support for hospitals and health programs.

And finally, keep in mind that even though governments and busi
nesses pays most of the direct costs of health care, individual Alaskans
and other Americans indirectly pay all the costs of health care—
because they buy goods and services, own businesses, and pay taxes.

Table 1. Health-Care Spending in Alaska, 2010
(Total Spending: $7.5 Billion)

Ifldi:
Pum I1*:!

e& SzrOut-of pocket costs $54f
Individual policies

Private Employers1’ $1,384 million
Insurance premiums $395
Self-Insurance costs $836
Workers’ compensation medical $153

$1,625 million

$586
$408
$631

Federal Health Programs $2,250 million
Medicare $733
Medicaid $871
1H5, VA, Community Health Centers,
public health, K-I 2 health $646

State Health Programs $670 million
Medicaid $409
Local grants, API, Pioneer Homes,
K-12 health, WAMI, Department of $261
Corrections

Local Health Programs $45 million
Hospital and health program support $40
Other local $5

XesaefoicumtandretimdIoyea
Sw.orcr A s’6fimat. seepagell fo, a aipUx of wtiat’s thcMed In health-we cost.



ALASKA ACTIVE AND RETIREE HEALTH PLAN DATA
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LEGISLATIVE RESEARCH SERVICES
Alaska State LegIslature (907) 465-3991 phone
OMsion of Legal and Research Services (907) 465-3908 fax
State Capitol, IUneaU,AK 99801 research@?egtsstotaokus

Research Brief
TO: Representative Paul Seaton

FROM: Tim Spengler, Legislative Analyst
DATE: February 28, 2014
RE: Average Annual Cost Estimates Related to Diabetes and Cancer

LRS Report 14.251

You askedfor estimates on the average annual medical costsfor indMduals with diabetes and
cancer. You sequested estimates that consider a number offacton including doctor visits,
equipment and expected pmcedures, ijovoiksbla1

Diabetes Cost Estimates

According to a major research study released in March 2013 commissioned by the American Diabetes Association (ADA), the
estimated total costs of diagnosed diabetes nationwide have risen by 41 percent from 2007 to 2012.2 Nationwide, costs
associated with diabetes have increased from $174 to $245 billion during this time period. Most of these costs pertain to
medical expenses although a portion relates to reduced productivity of diagnosed individuals. This in-depth study addressees
the increased financial burden, health resources used, and lost productivity associated with diabetes.3

As for annual costs, the study concludes that people with diagnosed diabetes incur average medical expenditures directly
attributable to the condition of around $7,900. The largest medical expenditures are

• hospital inpatient care (43 percent of total medical cost);

• prescription medications (18 percent);

• anti-diabetic agents and diabetic supplies (12 percent);

• physician office visits (9 percent); and

• nursing/residential facility stays (8 percent).

Indirect costs of the disease pertain to the reduced productively of those with diabetes. Such costs include increased
absenteeism, reduced productively in the workplace, inability to work as a result of disease-related disability, and lost
productive capacity due to early mortality. Such costs exist, but were not calculated on a per person average.

The ADA-commissioned study also relates that people with diagnosed diabetes, on the average, have medical expenditures
approximately 2.3 times higher than what expenditures would be in the absence of diabetes. Additionally, more than one in
ten health care dollars spent in the United States is spent directly on diabetes and its related complications.

‘You were also interested in the prevalence of diabetes and cancer among active and retired State of Alaska employees. We looked, but
found no such data.

‘You were particularly interested in costs for type 2 diabetes, while the study does not disaggregate by type, around 95 percent of diabetes
cases are of the type 2 variety.

‘me American Diabetes Association-commissiored study. Economic costs of Diabetes in the u.s. in 2012.’ can be accessed at
httpj/core.dlabetesjoumals,oroJconteni/36/4J1033.fiull.



According to the ADA, in 2012 there were around 22.3 million people—about seven percent of the U.S. population—with
diagnosed diabetes. As many as seven million more people, by some estimates, likely have the disease but are, as of yet,
unaware of it. Should current trends continue, by 2050, up to one in three American may have diabetes.

Cancer Cost Estimotes

We identified the cancer cost estimates in this section from a 2013 study funded by the Centers for Disease Control (OC) and
published by American Cancer Society. The study’s findings are presented in a June 2013 original article entitled “State-Level
CancerTreatment Costs,” which we include as Attachment A.4 According to the authors it is the first time state-level
estimates of cancer treatment costs have been published.

The study, which looked at cancer care costs across the nation during 2004 to 2008, concludes that expenditures for cancer
treatment were substantial in all states and accounted for a sizable fraction of medical expenditures for all payers: Medicare,
Medicaid, and private insurance. The high financial costs that cancer imposes on society underscore the importance of
preventing and controlling cancer as one approach to managing state-level costs, according to the article. This is in addition
to, of course, the terrible human costs that the disease causes.

The estimated average annual cancer cost per person In Alaska during 2004 to 2008 was right around $10,000 a year.5 This
is slightly less than the $11,100 average for all states. Treatment costs were highest in Michigan at around $12,600 per year,
while Arizona and California were the least expensive at around $9,600. The study did not disaggregate costs by particular
types of cancer.’ The article includes a great deal of additional information that you may find of interest For example, Table
1 estimates the average annual cancer prevalence rates for each state. Alaska’s rate for all residents was 3.3 percent
compared to the median national average of 4.2 percent.

Another document that you may find illuminating is the American Cancer Society’s “Cancer Facts and Figures, 2014.” The
document estimates that in 2014 about 1,665,540 new cancer cases are expected to be diagnosed across the country. Of
these diagnoses, it is estimated that 3,750 will occur in Alaska.7 It also disaggregates the estimated cancers by type; in Alaska,
the most commonly diagnosed cancers are predicted to be prostate, breast lung, and colon in that order.

Finally, you may wish to peruse the CDC’s “Cancer Rates by States” (http://www.cdcgov/cancer/dcpc/data/state.htm). The
site includes both incident and death rates for cancer disaggregated by state and type of cancer. The prevalence rates in
Alaska appear to be generally on the middle or ‘ower end of the nationwide spectrum.

We hope this is helpful. If you have questions or need additional information, please let us know.

‘An “original” research article isa detailed account of research activity written by the scientists who did the research—not by someone else
who is reporting on the research; It Is considered a primary resource.

Considering Inflation, $10,000 in 2008 would be equivalent to around $11000 in 2014.

‘A,,other resource Is the COts “cost calculator” for variois chronic diseases, nc’uoing cancer. The calculator must be downloaded but
worked wet for us. The cacuiator estimates the cost per person to treat cancer n Alaska to be nearly $10,000. the same cost as ‘state-Leve:
cancer Treatment costs,’ which the coc was aiso ‘nvoved with.

‘This doctment can be accessed at http//www.cancer.argJacs/groupilcontent/4)research/dacutnenWdocument/ccspc-041770.pdf.
information on rates by state can be found on pages fIve through eight.

LEGI$L,4TIVEREARcfl SERVICES, LRS 14.251 FEBRIIARY28, 2014— P,4cE2
AVERACEANNUAL COST EsrfMA TESREL.4 TED TO DIABErrSANDCAVcER



Moving Research into Practice
Februaw 2014

Diabetes Incidence:
Comparing NHANES and Daction (18+ years)

In a comparison of data from
the National Health and Nutrition
Examination Survey (NHANES),
2005-2006, and Grassrootsl-Iealth
D*action participants in the United
States, we found the following:

Incidence of Diabetes:
NHANES: 8.5/1,000 person-years
D*action: 0.9/1,000 person-years

A full 90% reduction in incidence -

_____

before adjusting for co-factors.

(Both groups had a similar average

Rate Ratio = 9.7 (P=0.0002)

Chart Date: 8/6/13

© 2013 GrassrootsHealth. Preliminary data, not yet published.

GrassrootsHealth

________

A Public Health Promotion Organization

itO 15
:::::::::::::::::::

4D ---

I ::° _ZL_
HHMES, III Paplathu O’actioa, (L& Partidpats

(11=4.584) (11=2208)

NHANES blood level 21 ng/ml cction oNev&4s ng/rnl

BMI, within 3 points.)

www.grassrootshealth.net



Diabetes Care. 2013 May; 36(5)1422-8

Full text available at http://care.diabetesjournals.org/content/36/5/1422.full

Blood 25-HydrOxy Vitamin P Levels and Incident Type 2

Diabetes

A meta-analysis ofprospective studies
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Next Section

Abstract

OftJECTIVE To quantitatively assess the strength and shape of the association between blood 25—hydroxy vitamin D

[25(OH)D] levels and incident risk of type 2 diabetes.

RESEARCH DESIGN AND METHODS A systematic search of the MEDLINE and Embase databases and a hand search of

references from original reports were conducted up to 31 October 2012. Prospective observational studies that

assessed the association between blood levels of 25(OH)D and risk of incident type 2 diabetes were included for

meta—analysis. DerSimonian and Laird’s random—effects model was used. A quadratic spline regression analysis was

used to examine the shape of the association with a generalized least—squares trend test performed for the dose—

response relation.

RESULTS A total of 21 prospective studies involving 76,220 participants and 4,996 incident type 2 diabetes cases

were included for meta—analysis. Comparing the highest to the lowest category of 25(OH)D levels, the summary

relative risk for type 2 diabetes was 0.62 (95% CI 0.54—0.70). A spline regression model showed that higher 25(OH)D

3g7&d7j2



Active State Of Alaska employees, Retirees and dependents—83,000

Employees, Retirees and dependents minus those with Diabetes already —71,143

New incidences of diabetes per year —8.5 per 1,000 per year (.0085)

Average cost of annual medical expenditures directly attributable to diabetes —$7,900

—

Current Diabetes Cost per year= $4,777,252

Per year Savings at 90% reduction = $4,299,527

(GrassrootsHealth D*Action study)

Per year Savings at 38% reduction = $1,815,356

(Meta-analvsis of prospective studies - Song et.al.)
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Association Between Vitamin D and Risk of Colorectal

Cancer: A Systematic Review of Prospective Studies
Yanici Ma, Peng Zhang, Feng Wang, lianjun Yang Zhihua Liii, and Huanlong Qin

02011 by Asnorj, Society of •f
J Clin Oncol 29:3775-3782. © 2011 by American Society of Clinical Oncology
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25-hydroxyvitamin D [25(OH)D] is the precursor
of the physiologically active fbrm ofvitamin 0. The
serum level of25(01-1)0 is a result ofexposure ofthe
skin to sunlight, total vitamin I) intak and other
factors such as age and skin pigmentation)2Vita
miii I) has the ability to inhibit cell proliferation and
increase apoptosis in vitro, and several tissues can
locally produce the physiologically active form of
vitamin 0, which hasanticarcinogenicproperties?’
In addition, many cell types, including colorectal
epithelial celis, contain vitamin I) receptors. These
celia are able to convert the circulating 25(Ol-flD
into active 1 to2S(OH)Dmetabolites,wlilchunturn
bind to the cells’ own vitamin 0 receptors to pro
duce an autocrine effect by inducing cell differenti
ation and inhibiting proliferation, invasiveness,
angiogenesis, and metastatic potential.7 There
fore, low vitamin 0 levels may increase the risk of
colorectal cancer through the above potential mccli
anism. Currently, vitamin 0 deficiency is an impor
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A B ST A ACT

Purpose
To conduct a systematic review of prospective studies assessing the association of vitamin 0

intake or blood levels of 25-hydroxyvitamin D 125(OH)D) with the risk of colorectal cancer

using meta-analysis.

Methods
Relevant studies were identified by a search of MEDL.INE and EMBASE databases before October

2010 with no restrictions. We included prospective studies that reported relative risk (RR)

estimates with 95% CIs for the association between vitarrtin 0 intake or blood 25(OH)D levels arid

the risk of colorectal, colon, or rectal cancer. Approximately 1,000,000 participants from several

countries were included in this analysis.

Results
Nine studies on vitamin 0 intake and nine studies on blood 25(OH)D levels were included in the

meta-analysis. The pooled RAs of colorectal cancer for the highest versus lowest categories of

vitamin 0 intake and blood 25(OH)D levels were 0.88(95% Cl, 0.80 to 0.96) and 0.67(95% Cl. 0,54

to 0.80), respectively. There was no heterogeneity among studies of vitamin D intake (P = .19) or

among studies of blood 25(OH)D levels (P = .96). A 10 ng/mL increment in blood 25(OH)D level

conferred an RR of 0.74 (95% Cl, 0.63 to 0.89).

Conclusion
Vitamin D intake and blood 25(01-1)0 levels were inversely associated with the risk of colorectal

cancer in this meta-analysis.
er

0732-183)qi‘)29B-377515_20x

Dcl; l0.120o,Jc0201,357568

tarn health problem in the industrial world’9;in the
United States, 25% to 58% ofadolescents and adults
are deficient in vitamin 0.10

The results from prospective studies that
have examined the association between vitamin 1)
intake or 25(011)1) levels in the blood and the risk
of colorectal cancer have been inconsistent. The
aim of this review was to evaluate the evidence
from prospective studies on vitamin 1) intake or
blood levels of25(OH)l) and the risk ofcolorectal
cancer by summarizing it quantitatively with a
meta-analysis approach.

Search Strategy
The literature search was conducted befbre Octo

ber 2010 in the MEDUNE and EMBASE databases
without restrictions and included articles ahead ofpub
lication. The following keywords were used in search-
big: “vitamin for 25(011)0” and “colorectal cancer or
colon cancer or rectal cancer,” Moreover, we searched

02011 by kne&an Society of chn Oncology 3775
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Active State Of Alaska employees, Retirees and dependents —83,000

Incidence of Colorectal Cancer per year in AK - 43 per 100,000 (.0043)

Average cost of annual medical expenditures directly attributable to Colon Cancer

—$11,000

AK State Cost for Colorectal Cancer per year $3,925,900

50% per year savings with vitamin D

$1,962,950

(meta-analysis Gorham et. al.)



BREAST CANCER
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Active State Of Alaska employees, Retirees and dependents —83,000

Female percentage of AK employees and retirees: 53% = 43,990

Incidence of Breast Cancer per year in AK - 125 per 100,000 (.00125)

Average cost of annual medical expenditures directly attributable to Breast

Cancer —$11,000

Per year AK State Cost for Breast Cancer: $ 604,863

50% reduction with vitamin D

Per Year Savings with vitamin D: $302,431



PRETERM BIRTHS



m
o

rc
h

o
fd

in
e:

.c
c9

-,

m
ar

ch
0

of
di

m
es

pe
ri

st
at

s
S

el
ec

t
a

su
m

m
ar

y
-

_
_

_
_

_
_

_

se
ar

ch
-
-

ne
w

s:
F

et
a

an
d

A
la

sk
a

Fi
nd

m
at

er
na

l
an

d
in

fa
nt

he
al

th
da

ta
on

P
re

te
rm

b
y

ra
ce

/e
th

n
ic

it
y

:
A

la
sk

a,
20

09
-2

01
1

a
st

at
e

le
ve

l,
or

by
co

un
ty

o
r

ci
ty

.
A

v
er

ag
e

N
ar

ro
w

yo
ur

re
su

lt
s

or
cc

n
p

ar
e

w
ith

P
er

ce
nt

of
liv

e
bi

rt
hs

an
ot

he
r

re
aI

cn
,

20
-

L
o

ca
ti

o
n

:
A

la
sk

a
ed

Li
1
5
-

1
5
1

11
12

.5
12

.0

to
p
ic

:
P

re
te

rm
by

ed
li

.
10

3

ra
ce

/e
th

ni
ci

ty
10

-
6.

5

F
or

m
at

:
B

ar
G

ra
p

h
ed

it
H

o
il

is
lW

ag
n
er

R
es

u
lt

s

p
-
p

i
A

t
a

0
-

5.
1%

7%
11

.2
%

N
IA

N
IA

7%

H
is

pa
ni

c
T

h
it

e
Bl

ac
k

‘
N

at
iv

e
‘

A
si

an
T

ot
al

A
m

er
ic

an

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_
_
_

sl
id

es
(0

)
53

.6
%

17
.6

%
28

.6
%

32
%

fr
o

m
10

.3
%

P
o
te

n
ti

al
R

E
D

U
C

T
IO

N
S

b
ir

th
s

24
%

fr
o

m
9

2
%

b
ir

th
s

sh
ar

e
Ie

m
ai

l
Ip

ri
n
t

Ia
dd

to
tr

a
y

I
tL

I
I
I



Fl Ga&s S ROOTS HEALTH
A Public Health Promotion Organization

Protect Our Children NOW’

A community outreach program to reduce the incidence ofpreterm births quickly, easily, and safely by attending
to solving the vitamin D deficiency epidemic through the engagement ofpregnant women in a value changing

program ofGood Health vs ‘Treating illness

Approximately 1300 infants will be born prematurely in Alaska in 2014 per the March of Dimes.
Fully 25-50% of these in the state, 325-650 babies and their families, could possibly have this trauma
prevented with vitamin I) supplementation to the pregnant mother. Premature births are closely
associated with cerebral palsy, mental impairment and permanent hearing loss among other
deficiencies.

The March of Dimes estimates that the cost of each premature infant is S55,000, adding up lo a total
annual cost of 572MM of which 518-36MM could likely be saved (on an annual basis). Data from
randomized trials and others works from Dr. Wagner et al. showed a potential reduction of 50% in
preterm births and significant reductions in preeclampsia and gestational diabetes as well as other
complications of pregnancy. The problem now is getting the results into practice quickly vs waiting the
standard 15-25 years.

Solving this problem requires nothing less than Changing Cultural Values, from ‘Early Detection’ to
‘Primary Prevention’; from ‘Affordable Care’ to ‘Good Health’; from individuals ‘Taking Advice’ of
physicians to ‘Consultation’ with them. In order to accomplish this, the timing is perfect to link a new,
highly accepted technology (internet application) to the new value of HEALTH through the
environment of ‘MyOWNHea1thTM’ which captures all the essential ingredients of change: the
science, the proven recommendations for pregnancy, clear methods for setting priorities for the
individual, personal feedback and rewards for performance, a process for total engagement from
learning through personal reward systems. This is a personal portal for the patient.

Behind the scenes, information is tracked by the system to provide information to the providers, the
insurers, the scientists about what’s working, what needs changing, i.e., a complete feedback loop to
perfect the process. This will improve processes as well as strengthen public health.

A full demonstration of this process, to serve as a ‘seed’ for an entire community, has been developed
by an international non-profit public health promotion organization, GrassrootsHealth, in conjunction
with the leading researcher, Dr. Carol L. Wagner of the Medical University of South Carolina as the
Principal Designer/Leader. They have in place not only a vitamin D testing program for the mothers
and infants, but all the pieces of the MyOWNHealth system: simple, interactive educational
programs for participants and physicians, engaging games and reward systems, programs to track the
progress of healthy behavioral changes, management feedback to provide ongoing enhancements to the
process.

This community project will involve the active participation of about 500 pregnant women. With the
500 women participating, there could be 25 children saved this problem with a potential cost savings

, of$l,375,000 for this group alone in the first implementation.

Next steps to explore this program would include a meeting with Carole Baggerly, director of
GrassrootsFlealth and Dr. Wagner to highlight the details of a project plan for the community site.

3155. Coast Highway 101; Suite U-87 Encinitas, CA 92024 wwwgras5rootshealth.net 619-823-7062



• Approximate number of births per year in Alaska = 11,000

Assumption: 500 births per year to State of Alaska Employees, Retirees and

Dependents

• For each 500 pregnancies in the Alaska insured and dependent category

with vitamin D sufficiency 25 preterm births avoided

• Savings to the state by avoiding 25

preterm births 1,375,000



UPPER RESPIRATORY TRACT INFECTIONS



Upper Respiratory Tract Infections

Recently, a study was conducted with seven hundred forty-three

children ages 3-15 in a Canadian Hutterite Community. The findings of

the study show that children with higher vitamin D blood levels had a

50% lower relative risk of contracting an Upper Respiratory Tract

infection. Those children at the United States national average of 21

ng/ml vitamin D levels were at a 70% greater risk of contracting

respiratory infections. Illnesses such as RTI’s are commonly a factor in

children’s absences from school. Making sure your child has sufficient

vitamin D will not only increase their health, but will lead to less school

absences due to illness.

Relative risk of Upoer Respiratory Tract Infections at different
vitamin 0 levels

Relative
Risk of
Upper

Respiratory
Tract

Infection

illness %
decreases as

vitamin D
levels

increase

JW IL_a.

4

1
4
‘I

F., ,‘

vitamin o level cZO ng/ml Vitamin D level <30
>30 ng/ml

_______

ngfml

Low Serum 25 Hydroxyvftomin D level and Risk of Upper Respiratory tract infection in Children and Adolescents Science et. al. Journal of Clinical

Infectious Diseases, August 2013 volume 57.

Prepared by the office of Representative Paul Seaton
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ABSTRACT
Background: Low serum levels of 25-hydro’vitamln
03 are associated with an increased risk of respiratory
tract infections (RTls). Clinical trials with vitamin 03
against various Infections have been carried out but
data are so far not conclusive. Thus, there Is a need for
additional randomised controlled trials of effects of
vitamin D on infections.
ObjectIve: To investigate if supplementation with
vitamin D could reduce intectious symptoms and
antibiotic consumption among patients with antibody
deficiency or frequent Rils.
DesIgn: A double-blind randomised controlled trial.
Selling: Karoiinska University Hospital, Huddinge.
ParticIpants: 140 patIents with antibody deficiency
(selective gA subclass deficiency, igO subclass
defclency. common variable immune disorder) and
patients with increased susceptibility to RTls
(>4 bacterIal RT15/year) but without immunological
diagnosis.
Intervention: Vitamin 03 (4000 lU) or placebo was
given daily for 1 year.
Primary and secondary outcome measures: The
primary endpoint was an infectious score based on live
parameters: symptoms from respiratory tract, ears and
sinuses, malaise and antibiotic consumption.
Secondary endpoints were serum levels of
25-hydroxyvitamin D3, microbiological findings and
levels of antimicrobial peptides (LL-37, HNP1—3) in
nasal fluid.
Results: The overall infectious score was significantly
reduced for patients allocated to the vitamin 0 group
(202 points) compared with the placebo group
(249 points; adjusted relative score 0.771, 95% Cl
0.604 to 0.985, p=0.04).
Limitations: A single study centre, small sample size
and a selected group of patients. The sample size
calculation was performed using p=0.02 as the
significance level whereas the primary and secondary
endpoints were analysed using the conventional
p=0.05 as the significance level.
Conclusions: Supplementation with vitamin 03 may
reduce disease burden in patients with frequent RTIs.

ARTICLE SUMMARY

Article focus
• Recent evidence suggests that vitamin 03 has

potent extraskeletal effects, such as suppression
of inflammation and strengthening of mucosal
immunity by induction of antimicrobial peptides.

• Data from observational studies suggest that low
levels of 25-hydroqvitamin D3 are associated with
an increased risk of respiratory tract infections.

• Results from a limited number of randornised
controlled trials on tile protective role of vitamin
03 against respiratory tract infections are incon
clusive and thus additional studies are warranted.

Key messages
• Therefore we designed and carried out a rando

mised controlled trial wilere a large dose (4000 ti)
of vitamin D was given to patients with an
increased susceptibility to infections for 1 year.

• The main conclusion is that vitamin 03 supple
mentation reduces symptoms and antibiotic con
sumption among patients with an Increased
frequency of respiratory tract infections. Thus,
vitamin 03 supplementation may be an alternative
strategy to reduce antibiotic use among patients
‘with recurrent respiratory tract infections.

Strengths and limitations of this study
• A high daiiy dose of vitamin 03 was used, the

study time was a full year covering ail seasons
and patients with an increased frequency of
respiratory tract inlections were studied.

• A single study centre, small sample size (n=140)
and a selected group of patients.

INTRODUCTION
Vitamin D was discovered when it was noted

that rachitic children were improved by expos
me to sunlight) It was later shown by Holick
et uP that vitamin D3 is synthesised in the skin
under the influence of ultraviolet light
Vitamin l) is further hydroxylated in the liver

Bergman P, Noriln A-C, Hansen S, eta!. BMJ Open 2012;2:e001663. doi:l0.ll36mmiopen-2012-001663 1
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MUSCLE FUNCTION
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Vitamin D and Muscle Function: Is There a Threshold in the Relation?

Hennie Cj.P. Janssen MD a,. Marielle H. Emmelot-Vonk MD, PhD a Harald Jj. Verhaar MD, PhD a

Yvonne T. van der Schouw p10fb

°Departrnenr of Geriatrics, University Medical Center Utrecht [Irrechc, The Netherlands
bjulb, Centerfor Health Sciences and Primary Care, Ucrecht University. Utrecht, The Netherlands

ABSTRACT

Objectives: First, to determine the associatIon between serum 25 hydroxyvitamin 0 (250H0) concen
tration and muscle mass, strength, and performance. Second, to explore if there is a threshold in the
association.
Design: Cross-sectional, single-center study.
Setting: The central part of the Netherlands (52’ Northern latitude).
Participants: A total of 802 independently living men and postmeriopausal women 40 to 80 years of age.
Measurements: Health-related and lifestyle factors, including physical activity, 250HD concentration, lean
mass, handgrip strength, knee extension strength, and physical performance were determined.
Results: Overall, higher 250HD level was significantly associated with higher lean mass (22.6 g per nmol/L
95% Cl 73—37.9), handgrip strength (0.020 kg per nmol/L, 95% U 0.001—0.038), and physical perfor
mance (0.006 points per nmollL 95% Cl 0.001—0.012), after adjustment for various confounders. This
association was most pronounced below a 250KD level of 60 nmol/L, with lean mass increase 79.6 g per
nmolIL (95% Cl 40.8—118.4, P <.01). handgrip strength 0.09 kg per nmol/L (95% Cl 0,045—0.141, P <.01).
and physical performance 0.02 points per nmol/L (95% C 0.005—0.032, p <.01). and these significant
associations attenuated to null above this threshold.

g
Conclusion: In middle-aged men and (postmenopausal) women, a higher 250HD level was significantly
associated with higher lean mass, muscle strength, and performance. These associations were most
pronounced below 60 nmol/L and absent above 60 nmol/l, indicating a ceiling effect

Copyright © 2013 - American Medical Directors Association, Inc.

Evidence on the diverse actions of vitamin D has been growing
exponentially over the past decades. In addition to its well-known
role in bone metabolism, vitamin D involvement has been reported
in autoimmune disease, reproductive function, malignancy, mood
disorder, the metabolic syndrome, and, recently, even in sleep
disorders.1’2One of the major fields of investigation regarding vitamin
D has been in the prevention of falls and fractures in the elderly.31’

Annually, at least 30% of independently living older people
experience a fall,’3 with a quarter of those who fall having serious

This study was funded by ZON-MW (grant no. 2100.0011) and the International
Health Foundation, Geneva, Switzerland. ZON-MW and The International Health
Foundation neither controlled nor influenced the contents of the research or of this
article. nor played any part in the decision to submit this manuscript for publica
don. The costs of the vitamin 0 measurements were partly sponsored by Roche
Diagnostics Nederland by. Roche Diagnostics neither controlled nor influenced the
contents of this research.

The authors declare no conflicts of interest.
Address correspondence to Hennie cJ.P. janssen. MD. Department of Geriatrics.

305.256, University Medical Center Ucrecht. PD Box 85500. 3508 GA utrechr, The
Netherlands.

E-moU address: hcjpjanssen@gmail.com (H.c.J.P.Janssen).

injury requiring medical attention and about 6% experiencing a frac
ture.14 This has profound implications on quality of life,’5 and in a US
population-based survey, no fewer than 50 % of independently living
patients with a fall-related injury admitted to hospital were dis
charged to a nursing home)6

Several mechanisms have been postulated for a causal role of
vitamin 0 deficiency in falls and fractures. First, vitamin 0 deficiency
may impair bone metabolism and thereby increase proneness to
fracture, should a fall occur.’75econd, vitamin 0 deficiency may cause
muscle weakness,6 and, finally, it may exert a negative effect on
postural stability and body sway)8’°

In severe vitamin 0 deficiency, vitamin 0 supplementation, with
or without calcium, improved muscle function and balance)83022
However, evidence from meta-analyses on falls and fractures is still
inconclusive.23This may be partly because it is unclear what
serum hydroxyvitamin I) concentration constitutes adequate vitamin
0 status with regard to bone health and extraskeletal vitamin 0
actions. International guidelines advise a serum hydroxyvitamin 0
concentration of 50 nmol/L27 and 75 nmol/L as adequate.28 However.
in a meta-analysis on fall prevention in older people, a minimum
serum hydroxyvitamin 0 concentration of 60 nrnol)L was necessaly

Original Study

JAMDA

journal homepage: www.jamda.com

Keywords:
vitamin 0
muscle function
performance
elderly
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A randomized study on the effect of vitamin D3
supplementation on skeletal muscle morphology and
vitamin D receptor concentration in older women

Lisa Ceglia”2, Sathit Niramitmahapanya2’3,Mauricio da S. Morals4,
Doriato A. Rivas4, Susan 5. Harris2, Heike Bischoff-Ferrari 2.5,6 Roger A. Fielding4,
Bess Dawson-Hughes2

1 Division of Endocrinology, Diabetes and Metabolism, Tufts Medical Center, Boston, MA; 2 Bone
Metabolism Laboratory and4Nutrition, Exercise Physiology and Sarcopenia Laboratory, Jean Mayer USDA
Human Nutrition Research Center on Aging at Tufts University, Boston, MA;3Departrnent of Medicine,
Rajavithi Hospital, College of Medicine, Rangsit University, Bangkok, Thailand; 5Centre on Aging and
Mobility. University of Zurich and 6City Hospital Waid; Department of Geriatrics and Aging Research,
University Hospital Zurich

Context studies examining whethervitamin D supplementation increases muscle mass or muscle-
specific vitamin D receptor (VDR) concentration are lacking.

Objective: To determine whether vitamin 03 4800 lUld alters muscle fiber cross-sectional area
(FCSA) and intramyonuclear VDR concentration over 4 months.

Design and Setting: Randomized, double-blind, placebo-controlled study in a single center.

PartIcipants: 21 mobility-limited women (aged 65 years) with serum 25-hydroxyv’rtamin D

(2SOHD) levels 22.5—60 nmollL.

Main Outcome Measures: Baseline and 4-month FCSA and intramyonuclear VDR were measured
from vastus lateralis muscle cross-sections probed for muscle fiber type (lIllalllx) and VDR using
immunofluorescence.

Results: At baseline, mean (tSD) age was 78±5 years; body mass index (BMI) was 27±5 kgfm2;
2SOHD was 46.3±9.5 nmolll4 and a short physical performance battery score was7.95rn1 .57 out of
12. At 4 months, 2SOHD level was 52.517.1 (placebo) vs. 80.0±11.5 nmollL (VD; P’cO.Dl) and
change in 250HD level was strongly associated with percent change in intramyonuclear VDR
concentration independent of group (r=0.87, P’cO.OOl). By treatment group, percent change in
intramyonuclear VDR concentration was 7.8r18.2% (placebo) vs. 29.7±11.7% (VD; P=0.03) with
a more pronounced group difference in type II vs. I fibers. Percent change in total (type t/ll) FCSA

was -7.4±18.9% (placebo) vs. 10.6±20.0% (VD; P0.043).

Conclusion: Vitamin D, supplementation increased intramyonuclear VDR concentration by 30%
and increased muscle fiber size by 10% in older, mobility-limited, vitamin D-insufficient women.
Further work is needed to determine whether the observed effect of vitamin D on fiber size is
mediated by the VDR and to identify which signaling pathways are involved.

Low vitamin D status has been associated with reduced that vitamin D supplementation increases appendicular
muscle mass, strength, and performance in older muscle strength and improves physical function particu

adults (1—5). Several intervention studies have reported larly in older women with low vitamin D status (6—9).

I5SN Print 0021-972X ISSN Onhne 1045-7197 Abbreviations:
Printed in U.S.A.
copyright © 2013 by The Endocrrne 5ociety
Received July11, 2013, Accepted October 7.2013.

doi: 10.1210/jc.2013-2820 J Clin Endocrinol Metab jcem.endojournals.org I
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Maternal Antenatal Vitamin D Status and Offspring
Muscle Development: Findings From the
Southampton Women’s Survey

Nicholas C. Harvey,* Rebecca J. Moon,* Avan Aihie Sayer, Georgia Ntani,
Justin H. Davies, M. Kassim Javaid, Sian M. Robinson, Keith M. Godfrey,
Hazel M. lnskip, Cyrus Cooper, and The Southampton Women’s Survey Study
Group

Medical Research council Lifecourse Epidemiology Unit (N.C.H., R.J.M., A.A.S., G.N., S.M.R., K.M.G.,
H.M.I., CC.), University of Southampton, Southampton 5016 6YD, United Kingdom: National Institute
for Health Research Southampton Biomedical Research Centre (N.C.H., K.M.G., CC.), University of
Southampton and University Hospital Southampton National Health Service Foundation Trust,
Southampton 5016 6YD, United Kingdom; Paediatric Endocrinology (RiM., J.H.D.), University
Hospital Southampton National Health Service Foundation Trust, Southampton S016 6YD, United

Kingdom: and National Institute for Health Research Musculoskeletal Biomedical Research Unit (M.K.J.,
CC.), University of Oxford, Nuffield Orthopedic Centre, Headington, Oxford OX3 7HE, United Kingdom

Context: Maternal 25-hydroxyvitamin D [25(OH)D] status in pregnancy has been associated with
offspring bone developmentand adiposity. Vitamin D hasalso been implicated in postnatal muscle
function, but little is known about a role for antenatal 25(OH)D exposure in programming muscle
development.

Objective: We investigated the associations between maternal plasma 25(OH)D status at 34 weeks
of gestation and offspring lean mass and muscle strength at 4 years of age.

Design and Setting: We studied a prospective UK population—based mother-offspring cohort: the
Southampton Women’s Survey (SWS).

Participants: Initially, 12583 nonpregnantwomenwere recruited intothe SWS, of whom 3159 had
singleton pregnancies; 678 mother-child pairs were included in this analysis.

Main Outcomes Measured: At 4 years of age, offspring assessments included hand grip strength
and whole-body dual-energy x-ray absorptiometry, yielding lean mass and percent lean mass.
Physical activity was assessed by 7-day accelerometry in a subset of children (n = 326).

Results: The maternal serum 25(OH)D concentration in pregnancy was positively associated with off
spring height-adjusted hand grip strength (p = 0.10 SD/SD, P = .013), which persisted after adjustment
for maternal confoundingfactors, duration of breastfeeding, and child’s physical activityat4years (p =

0.13 SD/SD, P= .014). Maternal 25(OH)Dwasalso positively associatedwith offspring percent lean mass
(p = 0.11 SD/SD, P = .006), but nottotal lean mass (/3 = 0.06 SD/SD, P = .15). However, this association
did not persist after adjustment for confounding factors ((3 = 0.09 SD/SD, P = .11).

Conclusions: This observational study suggests that intrauterine exposure to 25(OH)D during late
pregnancy might influence offspring muscle development through an effect primarily on muscle

strength rather than on muscle mass. (.1 Gin EndocrinoiMetab 99: 330—337, 2014)
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SENIOR FALLS AND FRACTURES



Vitamin D project helps prevent falls and saves health costs

Published By Live News / August 8, 2013 / No Comments

Source: New Zealand Government — Press Release/Statement:

Headline: Vitamin D project helps prevent falls and saves health costs

Associate Minister of Health Jo Goodhew says MidCentral DHB’s vitamin 13 project is a good
example of how a simple intervention can improve lives and save health dollars.

In 2010 the DHB, in partnership with ACC, began encouraging health professionals to prescribe
vitamin I) to residents in aged care facilities. Between March 2010 and June 2012 the uptake of
vitamin I) by aged care residents increased from 15 to 74 per cent.

“Comparisons from before and after the start of the project show a 32 per cent reduction in aged
residential care residents going to the emergency department with falls-related fractures, and a 41
per cent reduction in their hospital admissions due to these fractures.” Mrs Goodhew said.

“The benefits of preventing falls in older people cannot be overstated. Preventing falls enables
older people to maintain their independence and confidence.

“Of older people who suffer a hip fracture, nearly 20 per cent will die within a year. Almost half
will require long-term care and half will require help at home. Half of those who walked without
help before fracturing a hip will be unable to walk without assistance in the year following the
fracture.”

The vitamin 13 project is also estimated to have saved MidCentral DuB more than S540,000
because of fewer people coming to the emergency department and reduced admissions to
hospital. Further savings are also likely because of reduced need for clinical support, hospital
pharmacy services, and physiotherapy and rehabilitation services.

International evidence shows that taking vitamin 13 significantly reduces older adults’ risk of
falling.

“We know older people are less likely to fall and injure themselves if they keep their muscles
and bones in good condition.

Vitamin D has been shown to increase the number and size of type II muscle fibres, which play
an important role in balance and mobility. Vitamin D also helps maintain bone strength,”
MidCentral DHB pharmacy advisor Andrew Orange says.

The Health Quality & Safety Commission’s national patient safety campaign Openfor better
care is currently focusing on falls prevention. For more information about the Open campaign,
go to www.open.hgsc.uovt.nz.
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PURPOSE:
To standardize and optimize vitamin D supplementation for people living in Fraser Health (FH)
residential care facilities.

BACKGROUND
Vitamin D supplementation has been extensively studied as a treatment to prevent both falls and
fractures13.Vitamin D is an important nutrient involved in calcium metabolism, bone health, and
muscle function, hence its direct beneficial effect on falls and fracture prevention. In addition,
prospective epidemiologic studies have suggested that vitamin D may reduce the risk of
cardiovascular disease and some forms of cancer, and may have positive effects on immune
responses and anti-inflammatory benefits4’.

Vitamin D deficiency can arise from limited sun exposure, impaired ability of the liver or kidneys to
activate vitamin D, limited dietary intake, or poor absorption from the intestine67.Vitamin D deficiency
can cause osteomalacia (characterized by weakness of the bone and muscle), contribute to the
development of osteoporosis, immune system dysfunction, and bone pain and is also associated with
an increased risk of falls and higher risk of fractures in older adults6 7

Despite the evidence that vitamin D is an important treatment for falls and fracture prevention, as well
as potential cancer and cardiovascular benefits, vitamin D supplementation is not standard in most
residential facilities and the prevalence of vitamin D deficiency is high in institutionalized people8’9

To address this gap, FH (with funding from the Canadian Institutes of Health Research), brought
together a Specialist Advisory Group (see Appendix A) comprised of health professionals,
researchers, decision makers, policy makers, and other relevant stakeholders for a series of meetings
with the purpose of developing an evidence based, practical and sustainable vitamin D protocol for
residents of residential care facilities. The main objective of the group was to develop
recommendations to indicate who should and should not be placed on the vitamin 0 protocol, how
much vitamin D is safe and effective, and what the optimum dosing frequency is with minimal impact
on staff workload and cost.

According to the recommendation from the Specialist Advisory Group, the adequate safe and
*

effective dosage for older adult residents living in residential care facilities is 20,000 IU weekly of
vitamin D3 (2X 10,000 IU in tablet form). Only residents with hypercalcaemiaA andlor severe renal

* The upper level intakes of Vitamin 0 set by the Institute of Medicine (4,000 lU/day) and the Endocrine Society Clinical
Practice Guideline (10000 lU/day) represent the safe boundary at the high end of the scale and should not be
misunderstood as amounts people need or should strive to consume8’°.
A Diagnosing hypercalcaemia should not utilize serum calcium level testing to implement protocol unless physicians have
significant evidence to test.

Author(s): Fraser Health cDST#:

NOTE: This is a controlled document for Fraser Health (FM) internal use only. FM accepts no responsibility for use outside of this health authority. The
electronic version of this document in the clinical Policy Office is the current version - any print versions should be checked against the electronic copy.
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failure (GFR <20 mU mm) or those who refuse supplementation, should be excluded from the
protocol.

DEFINITIONS
Vitamin D: is a fat soluble steroid hormone derived from cholesterol. Vitamin D3 (cholecalciferol) is
one form that is synthesized in our skin when exposed to sunlight. Another form of vitamin D, vitamin
D2 (ergocalciferol) can be obtained from certain foods, supplements or by prescription.

Vitamin 0 deficiency: blood serum levels are less than 25 nmol/L

Vitamin D insufficiency: blood serum levels are between 25-75 nmol/L

Vitamin D sufficiency: blood serum levels are between 75-250 nmoi/L

Vitamin D toxicity: blood serum levels are above 375 nmol/L

Tolerable Upper Limit: is the highest dose a person can chronically consume without risk of adverse
effects

RELATED RESOURCES
I. Vitamin D: A proven D4ence against falls. 2008. Available at:

http://www.acc.co.nz/PRD EXT CSMP/groups/external ip/documents/publications promotion/ord
ctrb095324.pdf

II. Stay on your feet and stay active - with a little help from Vitamin D. 2008. Available at:
http://www.acc.co.nz/PRD EXT CSMP/groups/external ip/documents/publications promotion/prd
ctrb095323.pdf

Ill. Standing up to falls. 2009. Available at:
http://www.acc.co.nz/PRD EXT CSMP/groups/extemal ip/documents/guidelwim2 059285.pdf

IV. Vitamin D program - Information for pharmacists. 2011. Available at:
http://www.acc.co.nz)PRD EXT CSMP/proups/extemal ip/documents/publications promotion/vip
c087748.pdf

V. Vitamin D Prescribing Criteria. 2008. Available at: http://www.acc.co.nz/search
results/index.htm?ssUserText=vitamin+D+prescribing+criteria+

VI. Identification of fall risks and interventions for falls and injury reduction - Clinical Practice
Guideline (CPG) Residential Complex Care. 2009. Available at:
http://fhpulse/clinical programs/residential care and assisted living/resources/CPGIFraser%20H
ealth/Falls%2OCPG%20-%2oResidential.pdf

VII. Hanley DA, Cranney A, Jones G, Whiting SJ, Leslie WD. Vitamin D in adult health and disease: a
review and guideline statement from Osteoporosis Canada (summary). CMAJ.
201 0;182(12):1315-1319

Author(s): Fraser Health cDST#:
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electronic version of this document in the Clinical Policy Office is the current versionS any print versions should be checked against the electronic copy.
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Background: Optimal vitamin D intake and its status are important not only for hone and calcium-phosphate

metabolism, but also for overall health and well-being. Vitamin 0 deficiency and insufficiency as a global

health problem are likely to be a risk for wide spectrum of acute and chronic illnesses.

Methods: A review of randomized controlled trials, meta-analyses, and other evidence of vitamin D action on

various health outcomes.
Results: Adequate vitamin 0 status seems to be protective against musculosiceletal disorders (musde weak

ness, falls, fractures), infectious dIseases, autoimmune diseases, cardiovascular disease, type I and type 2 di

abetes mellitus, several types of cancer. neurocognitive dysfunction and mental illness, and other diseases, as

well as infertility and adverse pregnancy and birth outcomes, Vitamin 0 deficienëy/insufficiency is associated

with all-cause mortality.
Conclusions: Adequate vitamin 0 supplementation and sensible sunlight exposure to reach optimal vitamin 0

status are among the front line factors of prophylaxis for the spectrum of disorders. Supplementation gtiid

aoce and ponulation strategies for the eradication of vitami ii 0 deficiency must he included in the priorities

of 7hysicians, medical nrofesinnas arid hea!thcare policy—makers.
© 2013 Elsevier DV. All rights reserved.
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Controversy remains regarding the appropriate adjustment for co
variates in observational studies of vitamin Din relation to cognitive de
cline or dementia. For example, the sources of vitamin D itself (sunlight
exposure, dietary intake, fortification and supplementation) are not
lik&y to he confounders, and adjustment for these variables or proxy
measures such as time spent outdoors or latitude is likely to represent
over adjustment Even adjustment for age is not without controversy,
as human skin is known to become less efficient at vitamin 0 produc
tion with age. Age is therefore related to the synthesis of vitamin 0
and is not just a proxy measure [or possible unmeasured conlounding.

Ultimately randomized controlled trials are needed to establish
whether vitamin 0 supplementation has clinical relevance in this con
text and can be used to prevent, delay or treat dementia. At this point
no large well-designed randomized controlled trials have been
conducted, and the causal relationship between vitamin 0 and demen
tia remains uncertain and caution should be exercised. Existing trials on
vitamin 0 and cognitive decline have produced inconclusive results and
had a number of important drawbacks including small sample sizes
(<100) 195,196’ and the use of low doses of vitamin 0 (<520 IU/
day) with a combination of other nutrients ]195. 97), making interpre
tation difficult However. seveial large trials are currently underway

which will provide important new information. The DOHealth trial is
being conducted in around 2000 participants aged 70 years and older
across eight European cities. Vitamin 03 supplements (2000 lU/day)
are one of the three interventions incorporated and cognitive outcomes
will be measured over 3 years. Another key trial is the VifAL study in
the US that aims to recruit around 20,000 middle aged and older adults.
Again one of the interventions investigated will be vitamin 03 supple

rnents (2000 lU/day), although cognitive outcomes over 4.5 years will
only be assessed in a subsample of around 10% of participants. Neither
trial targets older adults who are known to have low levels of vitamin
O and early cognitive changes indicating that they are at high risk for
dementia. If these trials do not produce promising results we maybe
left wondering if a more targeted approach or a dilferent dose of vita
min 0 supplementation might be more effective.

11. Conclusion

It is now recognized that vitamin 0 deficiency and insufficiency are a
global health problem ‘1.5.198—201. A multitude of studies have sug
gested that vitamin D deficiency and insufficiency not only have negative
consequences on hone health but are &so likely to be a risk for many
acute and chronic illnesses including infectious diseases. autoimmune

diseases, cardiovascular disease, type 1 and type 2 diabetes mellitus.
several types of cancer, neurocognitive dysfunction and mental illness,
and other diseases, as well as infertility and adverse pregnancy and
birth outcomes 12426,37.49,55,75—79,85,90—94,i00—105,109,l 17,118,
136,141, 1464 86,187202,2 03].

It is interesting that healthy black children in South Africa have
blood levels of 25(014)0 of49 ± 4 ng/mL ]204 similar to adult Maasai
herders of 47 ± ID ng/mL ‘205]. It is well documented that blood levels
of 25( OH D are maximum at the end of the summer and are at their
nadir at the end of the winter even in Denmark ‘256]. Physiologically
it makes no sense to have wide swings in the circulating levels of
25(014 )D. This is the reason why a th:ee-part suate’ to maintain circu
lating leve!s of 25(014)0 of at least 30 ng/mL shoud be encouraged.
Sensible sun exposure, which remains Inc major source of vitamin 0
for most children and adults L2D7j, along with including fonds that
naturally contain or ale fortified with vitamin D L11. and taking a daily
suppiernent of vitamin 0 should be able to sustain blond levels of
25(014)0 in a range similar to our hunter-gatherer forefathers, i.e.
25(OH)D —40—50 ng/mL Since there is no downside to increasing
children’s and adults’ vitamin 0 status (with the exception of patients
with granulomatous disorders) it is reasonable to attain and maintain
a circulating ievei of 253114)0 of 40--GO nglmt as recommended by
the Endocrine Society Experts or even slightly lower (30—50 ng/nit)

as recommended in “Practical guidelines for supplementation of vita
min band treatment of deficits in Central Europe: Recommended vita
miii 0 intakes in general population and groups being at risk of vitamin
D deficiency 2D8]. not only For optimal bone health but also for overall
health and well-being.
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