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

UA Research Summary No. 18 « August 2011
Institute of Social and Economic Research « University of Alaska Anchorage

Understanding Alaska

Figure 1. Who Pays for Health Care in Alaska?

(2010 Spending: $7.5 Billion)

—____Individual Alaskans $1.5 Billion

$% | 85% 20%
2, Z| Employee - .
1% “%. #| premiums i 7% ‘~>\
Self-insurance '%9 4y Out-of-pocket. - 2
- %3 3 / | ASE
"h”"’—..‘ > . ~ a\’m‘.‘,&"‘_ﬁ"
T i \L‘L“ﬂ@’ 8%
Government . e,
Employers  [NCUEREIERNI kel
$1.6Billion " Workers'compensation 10%
22% v 2% - Medicare
AN VT | 12% )
" Medicaidb gE=Sn”

Local programs $45 Million: <1%

3nsufficient data to break out @ategories
The federal and state governments share the cost of Medicaid.

O

Federal Programs $2.3 Billion
30%

Source: Authors’ estimates

Health-care spending for Alaskans reached about $7.5 billion in 2010. For comparison, that's close to half the wellhead
value of all the oil produced in Alaska that year. It's also roughly equal to half the wages Alaskans collected in 2010.

The state’s 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.

« 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
Ogrowth, medical-price inflation, changing insurance coverage, and a
growing, aging population have driven health-care spending (page 5).

« How many Alaskans are uninsured? The answer varies depending on
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 prices higher in 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 thanin the U.S. as a whole, and costs for com-
mon procedures are roughly 35% higher (page 8).

- How is spending 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).
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How Have PatTerns o SPENDING CHANGED? . ,
Every category of health-care spending increased ~ Figure 6. Changes in Who Pays for Alaska Health-Care, 2005-2010
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The federal and state governments have attempted to

Source: Authors’ estimates

hold down growth in costs of health programs—abut

federal programs alone continue to make up nearly a third of all Alaska’s How About Health-Care Jobs?

health-care spending. Local government spending for health programs  This summary looks at health care from the perspective of spending for

remains small, relative to that of the state and federal governments,and  care—but t's important to remember that the spending also supports
Othe increase in local spending was smaller as well. jobs for Alaskans. As the Alaska Department of Labor and Workforce

Whar Do Heaith-Care Doviars Buy?

Development reports in its August 2011 Alaska Economic Trends:
+ Health-care spending directly supports 31,800 jobs in Alaska. That's

Maska's $7.5 billion health-care bill includes everything from visits  one in ten of all wage and salary jobs—in hospitals, offices of doctors
to doctors and dentists to prescriptions and nursing-home care.> Figure  and other providers, nursing homes, and many other places.
7 summarizes what Alaska’s health-care dollars bought in 2010. » Many additional jobs related to health care—in government agen-
« Hospital care was the largest expense, followed closely by payments  cies, and among the self-employed—aren't included in that total.

for doctors and related clinical services—together they accounted for . Ajaska employment in health care has been increasing at an annual
about 60% of Alaska health-care spending in 2010. rate of 4.3% for the past decade.

- Administering private and public insur-
ance plans 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.

Figure 7. What Do Alaska’s Health-Care Dollars Buy?
(2010 Spending: $7.5 Billion)

Hospital care 31.5% */

Doctors/clinical services | _ 1 28%

Administrative costs | - 10%

Prescriptions/equipment 9%

Dentists 5.5%

Nursing homes/home health care | 3%

All other* | 1%

*Other personal and professional care and public health activities.
Source: Mark A. Foster and Associates estimates, based on Centers for Medicare and Medicaid Services, National Health Expenditure accounts
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WHo Pavs THE Bitts?
Individuals, private employers, and governments share the direct
“rosts of health care in Alaska (Figure 1 and Table 1).

“Individual Alaskans spent about $1.5 billion for health care in 2010—
20% of total spending.

 Alaskans with employer-based insurance—both private and govern-
ment—paid about $640 million for premiums, and those with indi-
vidual policies spent $350 million.

» Qut-of-pocket costs for Alaskans 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
firms 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 about $400 million for insurance premiums 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

OG miflion in 2010. State law requires employers to pay for such injuries.

overnment employers spent $1.6 billion for health benefits in 2010.

+ Local government employers—including school districts—spent
about 5630 milljon, 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 93 billion for health programs in 2010.
- Medicaid spending was nearly $1.3 billion in 2010—$871 million in
federal money and $409 million in state money. Medicaid s 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.

L

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

Private Employers* $1,384 million
Insurance premiums $395
Self-insurance costs $836
Workers' compensation medical $153

Federal Health Programs $2,250 million
Medicare $733
Medicaid $871
IHS, VA, Community Health Centers,
public health, K-12 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 )

*Indudes coverage for current and retired employees.
Source: Authors’estimates. See page 12 for a description of what's induded in health-care costs.

« 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.
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ALASKA ACTIVE AND RETIREE HEALTH PLAN DATA
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PRODUCTIVITY AT WORK
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CME AVAILABLE FOR THIS ARTICLE AT ACOEM.ORG

Impact of Vitamin D Deficiency on the Productivity of a Health
Care Workforce

Gregory A. Plotnikoff, MD, MTS, Michael D. Finch, PhD, and Jeffery A. Dusek, PhD

Objective: To define the relationship between vitamin D status and employee
presenteeism in a large sample of health care employees. Methods: Prospec-
tive observation study of 10,646 employees of a Midwestern-integrated health
care system who completed an on-line health risk appraisal questionnaire and
were measured for 25-hydroxyvitamin D. Results: Measured differences in
productivity due to presenteeism were 0.66, 0.91, and 0.75 when comparing
employees above and below vitamin D levels of 20 ng/mL, 30 ng/mL, and
40 ng/mL, respectively. These productivity differences translate into poten-
tial productivity savings of 0.191%, 0.553%, and 0.625%, respectively, of
total payroll costs. Conclusions: Low vitamin D status is associated with
reduced employee work productivity. Employee vitamin D assessment and
replenishment may represent a low-cost, high-return program to mitigate risk
factors and health conditions that drive total employer health care costs.

mployee health status significantly impacts workplace productiv-
ity and overall business performance.! Increasingly, employers
are concerned not only with direct health care costs but also with in-
direct costs due to employee presenteeism, the state when employees
are physically present at work but demonstrate reduced productiv-
ity and/or performance due to illness.? Presenteeism is financially
significant: the cost to employers for presenteeism can exceed even
the costs of pharmacy and medical utilization, illness-related absen-
teeism, or disability.’ Presenteeism, not absenteeism or disability,
accounts for the majority of lost productive time due to both pain
conditions* and depression.’ Surprisingly, for 18 common health
conditions, presenteeism alone contributes 14% to 73% to total em-
ployer health care costs.? Presenteeism may cost US employers more
than $150 billion per year.®
Presenteeism costs are not addressable by employer shifts to
higher insurance co-pays and deductibles for both pharmacy and
medical costs. The greatest opportunities to reduce presenteeism
costs may come from employee health promotion programs such as
health risk appraisals (HRAs), disease management programs, and
behavior modification programs.” From these platforms, targeted in-
vestment in reduction of a fundamental risk factor among employees
may deliver a powerful return through productivity gains.
Vitamin D deficiency may represent one such fundamental
risk factor. Vitamin D deficiency is associated with the numer-
ous conditions that can result in presenteeism,® including chronic

From the Center for Health Care Innovation and Penny George Institute for Health
and Healing (Drs Plotnikoff and Dusek), Allina Hospitals and Clinics; and
University of Minnesota Carlson School of Management (Dr Finch), Min-
neapolis, Minn.
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Learning Objectives

e Discuss the reasoning behind the suggestion that vitamin D
deficiency may be a “fundamental risk factor” for reduced
work productivity.

e Summarize the newly reported associations between
vitamin D status and productivity, including the potential
productivity savings for employees at different vitamin D
levels.

e Review the study implications for employee health risk
assessments and efforts to address risk factors for presen-
teeism and high health costs.

nonspecific musculoskeletal pain,”!® low back pain,'!!?

rhinitis,'* arthritis,'>'® asthma,'®2' cancer,?>® depression,
diabetes,3!32 gestational diabetes,>® heart disease,>*3 hyper-
tension,*®3” migraine/headache,® and respiratory disorders.*? Ad-
ditional associations related to impaired productivity may include
impaired cognition,”** falls,** and bone fractures.*® For many of
these conditions, there is an inverse relationship between vitamin D
status and either disease activity or functional capacity.

Given these relationships, we hypothesized that vitamin D
status may be associated with employee presenteeism. To test this
hypothesis, we measured both vitamin D status and workplace pro-
ductivity (presenteeism) across a large health care system as one part
of an annual employee HRA.

allergic
27-30

METHODS

Participants

As part of an annual Employee Wellness campaign, 20,692
benefits-eligible employees of the Allina Health Care system in Min-
nesota and western Wisconsin were invited to complete an on-line
HRA. Data were collected between January 1 and February 15,
2010. Respondents received $50 in compensation. Employees who
completed the supplemental HRA and provided a blood sample to
measure their vitamin D level between February 1 and April 1, 2010,
were given a $25 gift card.The Allina Hospital and Clinics institu-
tional review board reviewed and approved this protocol prior to any
study procedures taking place.

Measures

As part of the HRA, respondents were asked their age, sex,
height, weight, race, job classification, vitamin and dietary sup-
plement intake, marital status, and medical history. The HRA also
included the validated Workplace Productivity and Activity Impair-
ment (WPAI) Questionnaire*’ that measures work limitations expe-
rienced in the prior 7 days as a result of physical or emotional health
problems. The WPAI was created and has been used to measure the
amount of presenteeism attributable to general health.*’

All vitamin D measurements were performed at the Allina
central laboratory using the LIAISON 25-OH Vitamin D Assay
(DiaSorin, Inc, Stillwater, MN), a direct competitive chemilumines-
cence immunoassay for quantitative determination of total 25-OH
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Midwestern Health Care System Employees in Study = 10,646 workers

Estimated Employer Health Care Costs Due to Diminished Employee Productivity
from lllness = 15% to 73%, or more than $150 Billion Per Year

Active State Employees: 17,338

Estimated Savings for Above 20 ng/mL of
Vit. D Compared to Below 20 ng/mL

= $112 Per Employee Per Year or
total of $1.9 Million Per Year

Estimated Savings for Above 40 ng/mL of
Vit. D Compared to Below

= $370 Per Employee Per Year or
total of $6.4 Million Per Year



ECONOMIC BURDENS TO THE U.S. DUE TO INSUFFICIENT
SOLAR ULTRAVIOLET IRRADIANCE
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Photochemistry and Photobiology, 2005, 81: 1276-1286

Symposium-in-Print

UV Radiation, Vitamin D and Human Health: An Unfolding Controversy

Comparisons of Estimated Economic Burdens due to insufficient
Solar Ultraviolet Irradiance and Vitamin D and Excess Solar

UV Irradiance for the United States

William B. Grant*', Cedric F. Garland? and Michael F. Holick®
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ABSTRACT

Vitamin D sufficiency is required for optimal health, and solar
ultraviolet B (UVB) irradiance is an important source of
vitamin D. UVB and/or vitamin D have been found in
observational studies to be associated with reduced risk for
over a dozen forms of cancer, multiple sclerosis, osteoporotic
fractures, and several other diseases. On the other hand,
excess UV irradiance is associated with adverse health
outcomes such as cataracts, melanoma, and nonmelanoma
skin cancer. Ecologic analyses are used to estimate the fraction
of cancer mortality, multiple sclerosis prevalence, and
cataract formation that can be prevented or delayed.
Estimates from the literature are used for other diseases
attributed to excess UV irradiation, additional cancer esti-
mates, and osteoporotic fractures. These results are used to
estimate the economic burdens of insufficient UVB irradiation
and vitamin D insufficiency as well as excess UV irradiation
in the United States for these diseases and conditions. We
estimate that 50 000-63 000 individuals in the United States
and 19 000-25 000 in the UK die prematurely from cancer
annually due to insufficient vitamin D. The U.S. economic
burden due to vitamin D insufficiency from inadequate expo-
sure to solar UVB irradiance, diet, and supplements was esti-
mated at $40-56 billion in 2004, whereas the economic burden

* To whom correspondence should be addressed: Sunlight, Nutrition and
Health Research Center (SUNARC), 2107 Van Ness Avenue, Suite
403B, San Francisco, CA 94109-2529, USA. e-mail: wgrani@sunarc.org

Abbreviations: B, billion (109); CMM, cutaneous malignant melanoma;

KC, Korean Conflict; M, million (106); MR, mortality rates; MS, multiple
sclerosis; NMSC, nonmelanoma skin cancer; RR, risk reduction; SPF, sun
protection factor; SUNARC, Sunlight, Nutrition and Health Research
Center; Thl, T helper cells 1; UVA, ultraviolet A (315-400 nm); UVB,
ultraviolet B (290-315 nm); UVR, ultraviolet radiation (290-400 nm);
VDR, vitamin D receptors; WWII, World War II; 1,25(0H),D;, 1,25-
dihydroxy vitamin D5; 25(OH)D, 25-hydroxyvitamin D.
© 2005 American Society for Photobiology 0031-8655/05

for excess UV irradiance was estimated at $6-7 billion. These
results suggest that increased vitamin D through UVB irra-
diance, fortification of food, and supplementation could reduce
the health care burden in the United States, UK, and elsewhere.
Further research is required to confirm these estimates.

INTRODUCTION

There is rapidly mounting evidence that vitamin D has many
important health benefits and that adequate serum levels of 25-
hydroxyvitamin D (25(OH)D) are required for optimal health (1-
12). There are also studies indicating that solar ultraviolet B (UVB)
exposure is the primary source of vitamin D for most people
outside the near-polar regions (13). However, despite this evidence,
public health leaders have been slow to accept the role of solar
UVB irradiance and vitamin D in maintaining optimal health,
in part, because of widespread concern regarding the risk of
cutaneous malignant melanoma (CMM) and nonmelanoma skin
cancer (NMSC) due to solar UV irradiance.

In this study, we estimate the economic burden of insufficient
solar UVB irradiance and vitamin D in the United States and
compare this estimate with the economic burden from excess UV
irradiation over either short (sunburning) or long periods. The
approach is to consider diseases for which a strong geographic
variation in the United States can be identified for disease outcome
and to then use these variations to estimate the fraction of the
disease burden in the United States that can be attributed to
insufficient UVB irradiance and/or vitamin D or to excess solar
UV irradiance. For some diseases that are linked to vitamin D
deficiency but for which geographical variations are not apparent
within the United States, results in the literature are used.
Following that, the results for the United States are extrapolated
to the United Kingdom.

MATERIALS AND METHODS

The diseases for which economic burdens due to insufficient solar UVB
irradiance andfor vitamin D are estimated are cancer, multiple sclerosis

1276
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2004 Estimated US Economic Burden Due to Vitamin D Insufficiency from Solar
UVB Irradiance and Vit. D Intake = $40 - $56 Billion

2004 Estimated US Economic Burden Due to Excess UV Irradiance = $6 - $7 Billion

Estimated Per Year Savings with
Sufficient Vitamin D for the United
States

= $34 - $S49 Billion
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The estimated benefits of vitamin D for Germany

A. Zittermann

Clinic for Thoracic and Cardiovascular Surgery, Heart Center North Rhine-Westphalia, Ruhr University Bochum,

Bad Oeynhausen, Germany

This article gives an overview of the vitamin D status in Germany, provides evidence for an
independent association of vitamin D deficiency with various chronic diseases, and discusses
preventive measures for improving vitamin D status in Germany. The prevalence of vitamin D
insufficiency is 40-45% in the general German population. An additional 15-30% are vitamin D
deficient. Vitamin D can prevent falls and osteoporotic fractures in older people. There is also
accumulating evidence that vitamin D may prevent excess mortality and may probably prevent
some chronic diseases that occur in early life such as type 1 diabetes and multiple sclerosis.
Adherence to present sun safety policy (avoidance of the sun between 11 am and 3 pm) and dietary
recommendations (5-10 pg daily for adults) would, however, definitively lead to vitamin D defi-
ciency. The estimated cost saving effect of improving vitamin D status in Germany might be up to
37.5 billion € annually. It should be the goal of nutrition and medical societies to erase vitamin D
deficiency in Germany within the next 5-10 years. To achieve this goal, the daily production of at

Received: October 10, 2009
Revised: October 27, 2009
Accepted: November 5, 2009

least 25 pg of vitamin D in the skin or an equivalent oral intake should be guaranteed.

Keywords:

Costs / Mortality / Survival / Ultraviolet radiation / Vitamin D

1 Introduction

Vitamin D is well known for its effects on calcium and bone
metabolism. Vitamin D deficiency results in rickets in
infants and small children and in osteomalacia and osteo-
porosis in adults. However, it is becoming increasingly clear
that vitamin D has a much broader range of actions in the
human body than believed before. The vitamin D receptor is
nearly ubiquitously expressed, and almost all cells respond
to vitamin D exposure; about 3% of the human genome is
regulated, directly and/or indirectly, by the vitamin D
endocrine system [1]. Consequently, vitamin D influences
many physiological processes, including muscle function,
cardiovascular homeostasis, nervous function, cellular
integrity, and the immune response [2]. It is easy to imagine
that severe disturbances in these biological systems have

Correspondence: Professor Armin Zittermann, Clinic for Thor-
acic and Cardiovascular Surgery, Heart Center North Rhine-
Westphalia, Ruhr University Bochum, Georgstrafie 11, D-32545
Bad Oeynhausen, Germany

E-mail: azittermann@hdz-nrw.de

Fax: +49-5731-97-2020

Abbreviation: RCT, randomized controlled trial

© 2010 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

. InterSciencer

serious health effects. The present article gives an overview
of the vitamin D status in Germany, provides evidence for
an independent association of vitamin D deficiency with
chronic diseases, and discusses preventive measures for
improving vitamin D status in Germany.

2 Vitamin D metabolism

Solar UVB radiation (290-315nm) is the major source of
vitamin D for humans, whereas dietary vitamin D is a
second, less important source. Already, 20min of a daily
whole body exposure to UVB radiation trice a week is able to
maintain adequate vitamin D status in people with light
skin [3]. However, increased skin pigment can increase
exposure time by factor six to achieve a similar effect [4].
Unfortunately, Germany has only a moderate climate and
its geographic location (47°16’N to 55°04’N) is relatively
northern. Generally, solar UV-B radiation is assumed to be
negligible at geographic latitude of 40°N from November
until February and at latitude of 50°N from October until
April [5].

The UV-index for Rinteln, a small town in Central
Germany (geographic latitude: 52°N), is illustrated in Fig. 1

© WWILEY .
www.mnf-journal.com
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German Population of 82 Million
Estimated 38 Billion € Saved Annually
HOWEVER;

Assumption: Estimated 20,000 individuals survive premature death annually due
to Vit. D intake, each individual would receive pension of 20,000€ annually.

Reduction of 0.5 Billion €

Total Annual Cost Savings in Germany
by Improving Vitamin D to
100 nmol/L (42 ng/mL)

= 37.5 Billion €
Or
€ 457 per person
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Diabetes Care. 2013 May; 36(5):1422-8

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

Blood 25-Hydroxy Vitamin D Levels and Incident Type 2
Diabetes

A meta-analysis of prospective studies
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Next Section

Abstract

ORJECTIVE To quantitatively assess the strength and shape of the association between blood 25-hydroxy vitamin D
[25(0OH)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(0OH)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% Cl 0.54-0.70). A spline regression model showed that higher 25(OH)D

387 Lo Rik f Type 2wl hpliriidisssivd.

X7



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-analysis 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
Yanlei Ma, Peng Zhang, Feng Wang, Jianjun Yang, Zhihua Liu, and Huanlong Qin

ABSTRATCT

Purpose

S

To conduct a systematic review of prospective studies assessing the association of vitamin D
intake or blood levels of 25-hydroxyvitamin D [25(OHID] with the risk of colorectal cancer

using meta-analysis.
Methods

Relevant studies were identified by a search of MEDLINE and EMBASE databases before October
2010 with no restrictions. We included prospective studies that reported relative risk (RR)
estimates with 95% Cls for the association between vitamin D intake or blood 25(0HID levels and
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 D intake and nine studies on blood 25(CH)D levels were included in the
meta-analysis. The pooled RRs of colorectal cancer for the highest versus lowest categories of
vitamin D intake and biood 25(0H)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(0H)D level

conferred an RR of 0.74 {95% ClI, 0.63 to 0.89).
Conclusion

Vitamin D intake and blood 25(0H)D levels were inversely associated with the risk of colorectal

cancer in this meta-analysis.

332 [ower ITisk

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 form of vitamin D. The
serum level of 25(OH)D isa result of exposure of the
skin to sunlight, total vitamin D intake, and other
factors such as age and skin pigmentation.'” Vita-
min D has the ability to inhibit cell proliferation and
increase apoptosis in vitro, and several tissues can
locally produce the physiologically active form of
vitamin D, which has anticarcinogenic properties.*®
In addition, many cell types, including colorectal
epithelial cells, contain vitamin D receptors. These
cells are able to convert the circulating 25(OH)D
into active 1 to 25(OH)D metabolites, which in turn
bind to the cells’ own vitamin D receptors to pro-
duce an autocrine effect by inducing cell differenti-
ation and inhibiting proliferation, invasiveness,
angiogenesis, and metastatic potential.” There-
fore, low vitamin D levels may increase the risk of
colorectal cancer through the above potential mech-
anism. Currently, vitamin D deficiency is an impor-

tant health problem in the industrial world®®; in the
United States, 25% to 58% of adolescents and adults
are deficient in vitamin D.'°

The results from prospective studies that
have examined the association between vitamin D
intake or 25(OH)D 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 D intake or
blood levels of 25(0OH)D and the risk of colorectal
cancer by summarizing it quantitatively with a
meta-analysis approach.

r ’
s,
R HOL S

e e, o wd

Foty

—————

Search Strategy

The literature search was conducted before Octo-
ber 2010 in the MEDLINE and EMBASE databases
without restrictions and included articles ahead of pub-
lication. The following keywords were used in search-
ing: “vitamin D or 25(OH)D” and “colorectal cancer or
colon cancer or rectal cancer.” Moreover, we searched
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O 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.)
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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 (.0125)

Average cost of annual medical expenditures directly attributable to Breast
Cancer - $11,000

Per year AK State Cost for Breast Cancer: $6,048,625

50% reduction with vitamin D
Per Year Savings with vitamin D:

$3,024,312

72% reduction with vitamin D (2014 GRH study)
Per Year Savings with Vitamin D:
$4,355,010
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O

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. llinesses 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
Upper

Respiratory
Tract
Infection

Relative risk of Upper Respiratory Tract Infections at different

vitamin D levels

illness %
decreases as
vitamin D
levels
increase

1"’3’{ = ﬁ‘

— -
Vitamin D level <20 ng/ml Vitamin D level <30 30 ng/mi
ng/ml

Low Serum 25 Hydroxyvitamin 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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Open Access Research

Vitamin D3 supplementation in patients
with frequent respiratory tract
infections: a randomised and
double-blind intervention study

Peter Bergman,'*® Anna-Carin Norlin,®>* Susanne Hansen,?
Rokeya Sultana Rekha,® Birgitta Agerberth,” Linda Bjérkhem-Bergman,®
Lena Ekstrém,® Jonatan D Lindh,® Jan Andersson®

ABSTRACT

Background: Low serum levels of 25-hydroxyvitamin
D5 are associated with an increased risk of respiratory
tract infections (RTIs). Clinical trials with vitamin D3
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 D3 on infections.

Objective: To investigate if supplementation with
vitamin D3 could reduce infectious symptoms and
antibiotic consumption among patients with antibody
deficiency or frequent RTIs.

Design: A double-blind randomised controlled trial.
Setting: Karolinska University Hospital, Huddinge.
Participants: 140 patients with antibody deficiency
(selective 1gA subclass deficiency, IgG subclass
deficiency, common variable immune disorder) and
patients with increased susceptibility to RTls

(>4 bacterial RTls/year) but without immunological
diagnosis.

Intervention: Vitamin D3 (4000 IU) or placebo was
given daily for 1 year.

Primary and secondary outcome measures: The
primary endpoint was an infectious score based on five
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 D group
(202 points) compared with the placebo group

(249 points; adjusted relative score 0.771, 95% CI
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 D5 may
reduce disease burden in patients with frequent RTIs.

ARTICLE SUMMARY

Article focus

= Recent evidence suggests that vitamin D3 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-hydroxyvitamin D3 are associated with
an increased risk of respiratory tract infections.

m Results from a limited number of randomised
controlled trials on the protective role of vitamin
D3 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 where a large dose (4000 [U)
of vitamin D3 was given to patients with an
increased susceptibility to infections for 1 year.

= The main conclusion is that vitamin D3 supple-
mentation reduces symptoms and antibiotic con-
sumption among patients with an increased
frequency of respiratory tract infections. Thus,
vitamin D5 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 daily dose of vitamin D3 was used, the
study time was a full year covering all seasons
and patients with an increased frequency of
respiratory tract infections 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-
ure to sunlight." It was later shown by Holick
et a® that vitamin Dy is synthesised in the skin
under the influence of ultraviolet light.
Vitamin Dy is further hydroxylated in the liver
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SENIOR FALLS AND FRACTURES
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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 D 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 D to residents in aged care facilities. Between March 2010 and June 2012 the uptake of
vitamin D 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 D project is also estimated to have saved MidCentral DHB more than $540,000
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 D 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 1l 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 Open for better
care is currently focusing on falls prevention. For more information about the Open campaign,
go to www.open.hgsc.govt.nz.
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