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I understand we will be considering reforms that make a difference and presume 

we will be approaching these discussions from the view of "evidence-based 

medicine": As you know "evidence-based medicine" means that we do not await 

100% surety but look to existing evidence to balance risk and reward and probable 

outcomes to determine treatment. If we are approaching reform of our healthcare 

system in the same science-based approach that we use for evidence-based medical 

decisions, we will be years ahead of the states that wait for a one-size-fits-all 

federal mandate for a standard of care. This is especially true for Alaska as we are 

a significant outlier on most normal distribution curves - the center of which is the 

target for mandated standards. Significantly, the federal administration is starting 

to use adverse deviations from average to establish financial penalty to stimulate 

individual reform efforts. Alaska will be especially impacted if we do not look for 

new procedures because the status quo methods produce our outlier results here in 

Alaska's unique circumstances. 



You may be aware that the Alaska Legislature unanimously passed HCR 5 in 2011 

calling on the Governor to establish prevention of disease as a primary model of 

healthcare for Alaska. It cited 37 scientific papers linking our distance from the 

equator, lack of direct overhead solar incidence (which means little or no UV-B 

rays reaching the surface October - March), change from reliance on food sources 

high in vitamin D (sun dried salmon and wild bird eggs produced at high UV-B 

time), and many specific disease levels directly associated with low vitamin D 

serum blood levels. HCR 5 is posted with direct links to all the original articles on 

my website housemajority.org/seaton. 

In 2012, 2013, and 2014 there have been numerous additional studies published 

that should be considered if we make evidence-based decisions. A number of 

those dealing with a diversity of topics are posted and linked on my website for 

convenience along with a synopsis 'whereas' sentence. I am including a few of 

these recent studies that relate specifically to your perspective as a leader in the 

State Of Reform conference. Although somewhat arbitrary, I have separated these 

recent medical papers into perspective categories: Procedure Reform and Cost 

Savings; Family Practice and Infection Reduction; Mental Health Improvement; 

and Dental and Rural Health. The full studies will be posted on my website if you 

or affiliates are interested in detailed review. 

Thank you for your leadership in State of Reform and I look forward to proposed 

solutions to our outlier status at the conference. 

Sincerely, 

Rep. Paul Seaton 



Procedure Reform & 
Cost Savings 



1.) Worsening Severity of Vitamin D Deficiency is Associated with Increased 
Length of Stay, Surgical Intensive Care Unit Costs, and the Mortality Rate in 
Surgical Intensive Care Unit Patients (The American Journal of Surgery, 
2012) 

A 2012 study in the American Journal of Surgery reported vitamin D deficiency 

was related inversely to 1.) length of hospital stay 2.) treatment cost and 3.) in
hospital mortality 

2.) Wellness Profile: Dr. Ray Matthews Unleashes the Power of Vitamin D 
(Life Extension, 2013) 

An article in the October 2013 Life Extension magazine reports that initiation of 
vitamin D supplementation protocols at Grady Memorial Hospital resulted in a 
42% decrease in in-hospital critical care mortality, reducing in-hospital costs by 
over 50%. 

3.) The Short-Term Impact of Vitamin D-Based Hip Fracture Prevention in 
Older Adults in the United Kingdom (Journal of Endocrinological 
Investigation, 2014) 

This 2014 study found that that the potential cost savings of universal vitamin D 
prescription usage by UK seniors estimated a 30% reduction in the number of hip 
fractures, with a one year savings of $222 million for women, and a reduction of 
1,700 hip-fracture related deaths. 

4.) Vitamin D3 Supplementation in Patients with Frequent Upper Respiratory 
Tract Infections: a Randomized and Double-Blind Intervention Study (British 
Medical Journal, 2012) 

A Swedish meta-analysis from June, 2013 found that vitamin D was a protective 
factor in cases of upper respiratory tract infections. It found that daily doses were 
almost twice as effective as weekly or monthly doses. 

5.) Association of 25-Hydroxyvitamin D with Type 2 Diabetes Among Patients 
Undergoing Coronary Angiography: Cross-Sectional Findings from 
LUdwigshafen Risk and Cardiovascular Health Study (Clinical 
Endocrinology, 2013) 



This study of3,316 coronary angiography patients found that there was a 37% 
reduction in the odds of Type 2 diabetes in patients with serum levels greater than 
30 ng/ml, compared to those who had inadequate levels of vitamin D. 

6.) Preclinical Serum 25-Hydroxyvitamin Levels and Risk of Type 1 Diabetes 
in a Cohort of US Military Personnel (American Journal of Epidemiology, 
2013) 

This study of US military personnel found that non-Hispanic, white service 
members who had a pre-diagnosis serum level of over 48 ng/ml had a 44% lower 
risk of developing Type 1 diabetes compared with those who had levels of less 
than 30 ng/ml. 

7.) Treatment with Oral Active Vitamin Dis Associated with Decreased Risk 
of Peritonitis and Improved Survival among Patients on Peritoneal Dialysis 
(PLOS ONE, 2013) 

This study from Australia found that patient mortality decreased 54% when 
patients were treated with oral active vitamin D. Vitamin D supplementation also 
more than tripled the time before a patient's first infection event, as well as 
reducing the overall number of infections by 64% a year. 

8.) Cost-effectiveness Analysis of Hip Fracture PreventiOn with Vitamin D 
Supplementation: A Markov Micro-Stimulation Model Applied to the French 
Population Over 65 years Old Without Previous Hip Fracture (International 
Osteoporosis Foundation, 2014) 

A cost-effectiveness analysis study from April 2014 of four vitamin D 
supplementation strategies for the primary prevention of hip fractures among the 
women over age 65 in the French population determined that screening followed 
by life-time treatment was the most cost-effective; it found that the status quo of a 
no-treatment alternative would never be cost-effective. 

9.) Improving Health to Decrease Costs In Alaska (Paul Seaton, Alaska State 
House of Representatives, HB 356, 2014) 

This analysis showing $10.6 million savings based on only the 81,3 81 people 
covered under Alaska state insurance as active, retired employee, and dependents, 



and only on direct savings from breast and colorectal cancer, diabetes, and pre
term birth prevention. 

10.) House Concurrent Resolution 5 Unanimously Passed the Alaska 
Legislature in 2011 (Sponsored by Paul Seaton, Alaska State House of 
Representatives) 

HCR5 represented 37 pre-2011 studies, including cost saving estimates for both 
Canada and the USA. It called on the State "to establish prevention of disease as a 
primary model for healthcare in Alaska". 



Am J Surg. 2012 Jul;204(1 ):37-43. doi: 10.1016/j.amjsurg.2011 .07.021 . 
Epub 2012 Feb 10. 

Worsening severity of vitamin D deficiency is associated with 
increased length of stay, surgical intensive care unit cost, and 
mortality rate in surgical intensive care unit patients. 

Matthews LR1. Ahmed Y, Wilson KL, Griggs DD, Danner OK. 

Author information 
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Abstract 

BACKGROUND: 

Vitamin D deficiency is the most common nutritional deficiency in the 
United States. It is seldom measured or recognized, and rarely is treated, 
particularly in critically ill patients. The purpose of this study was to 
investigate the prevalence and impact of vitamin D deficiency in surgical 
intensive care unit patients. We hypothesized that severe vitamin D 
deficiency increases the length of stay, mortality rate, and cost in critically ill 
patients admitted to surgical intensive care units. 

METHODS: 

We performed a prospective observational study of vitamin D status on 258 
consecutive patients admitted to the Surgical Intensive Care Unit at Grady 
Memorial Hospital between August 2009 and January 2010. Vitamin D 
levels (25 [OH]2 vitamin-03) were measured by high-pressure liquid 
chromatography and tandem mass spectrometry. Vitamin D deficiency was 
defined as follows: severe deficiency was categorized as less than 13 
ng/ml; moderate deficiency was categorized as 14 to 26 ng/ml; mild 
deficiency was categorized as 27 to 39 ng/ml; and normal levels were 
categorized as greater than 40 ng/ml. 

RESULTS: 



Of the 258 patients evaluated, 70.2% (181) were men, and 29.8% (77) 
were women; 57.6% (148) were African American and 32.4% (109) were 
Caucasian. A total of 138 (53.5%) patients had severe vitamin D deficiency, 
96 (37.2%) had moderate deficiency, 18 (7.0o/o) had mild deficiency, and 3 
( 1.2%) of the patients had normal vitamin D levels. The mean length of stay 
in the Surgical Intensive Care Unit for the severe vitamin D-deficient group 
was 13.33 ± 19.5 days versus 7.29 ± 15.3 days and 5.17 ± 6.5 days for the 
moderate and mild vitamin D-deficient groups, respectively, which was 
clinically significant (P = .002). The mean treatment cost during the patient 
stay in the surgical intensive care unit was $51,413.33±$75,123.00for the 
severe vitamin D-deficient group, $28, 123.65 ± $59, 752.00 for the 
moderate group, and $20,414.11 ± $25,714.30for the mild vitamin D
deficient group, which also was clinically significant (P = .027). More 
importantly, the mortality rate for the severe vitamin D-deficient group was 
17 (12.3%) versus 11 (11.5%) in the moderate group (P = .125). Because 
no deaths occurred in the mildly or normal vitamin D-deficient groups, we 
compared the mortality rate between severe/moderate and mild/normal 
vitamin D groups (P = .047). 

CONCLUSIONS: 

In univariate analysis, severe and moderate vitamin D deficiency was 
related inversely to the length of stay in the surgical intensive care unit (r = 
.194; P = .001 ), related inversely to surgical intensive care unit treatment 
cost (r = .194; P = .001) and mortality (r = .125; P = .023), compared with 
the mild vitamin D-deficient group, after adjusting for age, sex, race, and 
comorbidities (myocardial infarctions, acute renal failure, and pneumonia); 
the length of stay, surgical intensive care unit cost, and mortality remained 
significantly associated with vitamin D deficiency. 

Copyright© 2012 Elsevier Inc. All rights reserved. 



I Life Extension Magazine 
Life Extension Magazine October 2013 

WELLNESS PROFILE 
Dr. L. Ray Matthews Unleashes the Power of Vitamin 
D 
By Jon Finkel 

It's not often that you hear about an accomplished, mainstream trauma surgeon getting laughed at 
by his colleagues after presenting an innovative health idea. It is even less often that a doctor 
receiving that kind of response would admit to the laughter and even take it with a smile. But in the 
case of Dr. L. Ray Matthews, an assistant professor of surgery at Morehouse School of Medicine 
and the Surgical Critical Care Director at Grady Memorial Hospital in Atlanta, Georgia, he would also 
end up winning over those other surgeons who were skeptical of his cutting-edge thinking. 

Now, you might be wondering, what was this radical idea that caused so much skepticism? It was 
simple: Dr. Matthews believed in the incredible healing power of vitamin D. 

"People always ask me about how a surgeon could get involved in vitamin D research," Dr. 
Matthews says. "My answer is that being a surgeon, I'm very interested in wound infections and 
getting patients off of ventilators. I'm interested in helping my patients heal faster, and I want to 
decrease the incidence of pneumonia. Essentially, I want my patients healthy and out of the hospital 
as quickly as possible." 

All of these desires led Dr. Matthews, who wanted to be a physician since he was four years old, to 
his renowned work with vitamin D. 

Case in point, last summer, Dr. Matthews and a team of Morehouse doctors published a landmark 
paper in the American Journal of Surgery looking at the benefits of vitamin D's use in critically ill 
patients, such as decreased length of hospital stays, decreased hospital costs, and decreased 
mortality rates.1 Dr. Matthews and his team also pioneered a medical therapy combination of vitamin 
D, omega 3-fatty acids, glutamine, and progesterone to treat patients with concussions and 
traumatic brain injuries. 

Dr. Matthews is now writing a manuscript on vitamin D's use in reducing the incidence of congestive 
heart failure, which is expensive to treat because of the high readmission rate associated with the 
condition. 

"We can cut the 30-day readmissions rate by at least 50% using vitamin D," Dr. Matthews says. 
"Vitamin D is an inexpensive way to increase cardiac contractility because it increases calcium 
absorption.2 Calcium makes the heart contract, or beat, better."3 

Cutting hospital readmission rates, he says, is a top priority of the Centers for Medicaid and 
Medicare. 



Defining a 'D' Deficiency 

Vitamin D is a steroid hormone that directly influences over 200 out of some 20,000 to 25,000 
human protein-coding genes and notably binds to a number of genes associated with autoimmune 
disease and cancer.u 

"You can't achieve optimal health, athletic performance, or cognitive performance without adequate 
vitamin D levels. Vitamin D is a very powerful chemical in the human body," Dr. Matthews says. 

He strongly urges people to get their vitamin D levels checked on a regular basis, and he is careful 
to note that the government's currently acceptable level of vitamin D in the bloodstream, with a lower 
limit of 30 ng/ml, is far too low.7 

"For me, anything in the 50 to 55 ng/ml range is where you want to be," he says. "All animals in 
nature are between 50 and 55 ng/ml in the wild, but once we bring them into captivity, they drop. 
This happens in its own way to humans as well. When you're in an Intensive Care Unit or another 
room in a hospital , your vitamin D level drops 50% in the first 24-48 hours. If you come into the 
hospital at 30 ng/ml, or below, and you drop below 18 ng/ml, your risk of death increases by 30%. 
It is a serious problem." 

Since the government has been lagging on this issue, Dr. Matthews has taken it upon himself to 
educate officials and explain the science and importance of vitamin D. He also believes that 
insurance companies are going to soon be all over the importance of the vitamin because it can 
prevent a lot of the chronic injuries that plague otherwise healthy people. 

"I've met with a lot of government officials who didn't know about what vitamin D can do," Matthews 
says. "I've been giving lectures to educate them. You have to have a passion for it. Most people, 
once they see the evidence, accept what I'm saying. For instance, in our hospital , our mortality rate 
is down 42% with critically ill patients for all traumas with our new vitamin D protocol." 

Of course, Dr. Matthews wasn't able to simply walk into his hospital and declare a new strategy for 
using vitamin D on all patients. It took much convincing, and that convincing began with, of all 
people, the staff nutritionist. 

"The best way I could explain what I was talking about was to show the nutritionist our patients' 
vitamin D levels as they were admitted," he explains. "I would order the test right away and as they'd 
come back, I'd walk over to the nutritionist and show her. We had some horribly low levels. The 
average person coming into the ICU at Grady had a hydroxyvitamin D level of 15 ng/ml, which is 
very, very low. But we'd see people with single digit numbers. Four. Six. Once I showed the 
nutritionists these numbers, my question to them was, 'Why aren't you checking vitamin D levels?"' 
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• Dr. Matthews and a team of Morehouse doctors published a landmark 
paper describing the benefits of vitamin D's use in critically ill patients, 
such as decreased length of hospital stays, decreased hospital costs, and decreased mortality 
rates. 

• Vitamin D is a steroid hormone that directly influences over 200 of some 20,000 to 25,000 
human protein-encoding genes and notably binds to a number of genes associated with 
autoimmune disease and cancer. 

• "You can't achieve optimal health, athletic performance, or cognitive performance without 
adequate vitamin D levels. Vitamin D is a very powerful chemical in the human body," Dr. 
Matthews says. 
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Dissecting Low D Levels 

Dr. Matthews points out that up until this most recent generation of children, people didn't use much 
sunscreen, and they didn't limit their time outdoors. Also, as technology gets better and better, fewer 
and fewer Americans are working outside. When you're indoors, 98% of sunlight is blocked out. 

"You can only make vitamin D from the last week in March until the first week in October," he 
explains. "You need the sun at a ninety degree angle in the Northern Hemisphere to make vitamin D. 
Even in the winter we can't grow crops or food or vegetables. This means most Americans aren't 
making any D for close to five months a year. This is why D levels plummet in the winter and so 
many people get sick due to compromised immune systems. People get the winter blues and 
become ill." 

When you combine massively reduced sun exposure with an overall vitamin-deficient diet, you get 
the perfect storm of D deficiency that we see today. 

"This deficiency is showing up everywhere," Dr. Matthews says. Elite military personnel such as 
Navy SEALs experience a high rate of stress fractures-up to 23% during unit training.' "They're 
testing these soldiers, and their vitamin D levels and intakes are low.' There is now a push trying to 
get the military to supplement the Navy SEALs with vitamin D," reports Dr. Matthews. 

Another area where low D levels are showing is in the world of sports. The National Football 
League's New York Giants recently did a vitamin D study in 2010 and found out that 81% of their 
players were vitamin D deficient or insufficient, as reported during the American Orthopedic Society 
for Sports Medicine convention held in San Diego." The players that had lower levels of vitamin D 
were susceptible to more soft tissue injuries. In addition, the National Hockey League's Chicago 
Blackhawks have most players on 5,000 IU of vitamin D a day to help reduce injuries and have seen 
impressive results." 

'When your vitamin D level gets too low, it affects your skeletal system," Dr. Matthews explains." "If 
your skull is made of bone, you can strengthen it with D levels to help it withstand hits. There is a 
direct correlation between the levels of vitamin D dropping in young athletes and the current rise of 
concussions." 

Dr. Matthews presided over a parent-led vitamin D supplementation protocol at Martin Luther King, 
Jr. High School in Lithonia, Georgia, where his nephew was a student athlete. In 2011, the school 
began a nutrition program that included a daily dose of vitamin D. During the past two football 
seasons, the football team finished with a 23-2 record in a competitive SA conference. Even more 
important, MLK football team has only had one concussion and almost a 100% reduction in sports 
injuries over the past two years. Forty-nine MLK student athletes have received four-year 
scholarships to play football at the college level over the past two seasons. 

"I think so much of this is due to the fact that we have strong muscles, but weak bones," Dr. 
Matthews says. "Your skull can't take as much force if it isn't at full strength." 

BeyondD 
In addition to a vitamin D deficiency making skulls softer, Dr. Matthews has noticed how this 
deficiency, coupled with a few others, can negatively affect the human brain. 



"The.human brain is made up of 30% of the omega-3 fatty acid DHA," he says." "Most people are 
omega-3 deficient. You don't repair a brick wall with straw, but that's what so many people are 
doing. Their brains and skull need reinforcements, and we're not giving them the nutrients they 
need. Instead we're feeding them omega-6s, sugars, chemicals, cakes, pies, and cookies, all of 
which are associated with inflammation. Thafs like throwing gas on the fire. If you're deficient in 
either omega-3s or vitamin D, you're in trouble. Much of America is deficient in both." 

One of the most impressive things about Dr. Matthews is that he isn't just lecturing based on an 
untested hypothesis. Time and again his protocols involving vitamin D supplementation along with 
other nutrients have shown remarkable results in his hospital. 

A recent case in particular brought him some notoriety, when a 17-year-old girl showed up in his 
trauma unit after she was in a horrific car accident, including a devastating head injury. According to 
Dr. Matthews, over half of the patients with her type of head injury do not survive and another 47% 
are in permanent comas or severely impaired for the rest of their lives. The remaining 3% regain 
consciousness. 

When the young woman was admitted to the hospital, she was immediately administered a regimen 
of vitamin D3, omega-3 fatty acids, glutamine, and progesterone. These nutrients saved her life. The 
doctors saw slight improvements every day and, only six months after an accident that should have 
either killed or incapacitated her, the young woman was walking and talking and close to acting as if 
the accident never happened. 

Summary 
"The body needs hundreds of different vitamins, minerals, enzymes, and nutrients to function 
properly," Dr. Matthews says. "Americans may have nearly 60 deficiencies." I don't have time to 
waste on something that's not working, which is why I call vitamin D 'God's miracle vitamin'. It is the 
backbone drug supplement in treating traumatic brain injury because it works on so many levels." 
Vitamin D3 directly influences hundreds of human genes.' That makes vitamin D a very powerful 
substance." 

If you' have any questions on the scientific content of this article, please call a Life Extension® 
Health Advisor at 1-866-864-3027. 

Dr. Matthews is a full-time faculty member of Morehouse School of Medicine, Department of 
Surgery. He was appointed Assistant Professor of Clinical Surgery in February 2007. Dr. Matthews 
serves as a surgical critical care and trauma surgeon. Dr. Matthews received his medical degree in 
May 1989 from the University of Mississippi. He completed his surgical residency training at 
Morehouse School of Medicine in 1997; with prior residency training from Conemaugh Valley 
Memorial Hospital in Johnstown, Pennsylvania, Western Care Reserve System in Youngstown, 
Ohio, and the District of Columbia General Hospital in Washington, D.C. In June 2004, Dr. Matthews 
completed a two-year surgical critical care fellowship at the Mayo Clinical College of Medicine in 
Rochester, Minnesota. He was a Senior Associate Consultant at Mayo Clinic in Rochester, 
Minnesota from 2004-2006. Matthews is a diplomat of the American Board of Surgery receiving 
certification in both General Surgery and Surgical Critical Care. 
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Abstract 

PURPOSE: 

Vitamin D is a relatively inexpensive drug yet an important hormone in 
terms of calcium and bone homeostasis. Treatment with vitamin D is 
associated with reduced fracture risk particularly in an elderly population . 
Therefore, we assessed the budgetary impact of routine prescription of 
800 IU daily colecalciferol on hip fracture among older adults in the United 
Kingdom. 

METHODS: 

Using meta-analysis findings for treatment effect and UK-estimates of 
incidence, we performed a health economic evaluation of treating the UK 
population aged 65 and over with 800 IU of vitamin D daily, assessing the 
impact upon hip fracture costs using incremental attributable costs and 
excess mortality for a range of age- gender-based treatment strategies. 

RESULTS: 

Using only a 1-year horizon, considering only reduction in hip fracture, 
prescribing colecalciferol 800 IU daily to all adults aged 65 and over, could 
reduce the number of incident hip fractures from 65,400 to 45, 700, saving 
almost 1, 700 associated deaths, whilst saving the UK taxpayer £22 million . 

CONCLUSIONS: 



As the UK government seeks to reduce public expenditure in all sectors, 
investment in prescribed prophylactic colecalciferol 800 IU therapy for 
adults aged 65 and over is likely to yield cost savings through reduction hip 
fracture alone in the first year. 



Vitamin-0 Council Summary of the article "Short-term Impact of 
Vitamin D-based Hip Fracture Prevention in Older Adults in the United 
Kingdom" by Poole, C., Smith, J. & Davies,J. and publishec;f"in the 
Journal of Endocrinological Investigation in 2014. 

Researchers In the United Kingdom recently created a model to estimate that prescribing 
vitamin D to the elderly popuiatlon for preyenti.on of hip fractures could reduce annual public 
costs by $37 million. !ilp fractures are common among people aged 65 years or older. In the 
.United Kingdom, when.a .Person experiences a hip fracture they are provided. treatment and 
healthcare by the National Health Services. The cost of that hip fracture, then, comes from the 
population at large who pay taxes to fund the public healthcare program. This Is similar in other
countries that offer public healthcare. 

Extensive research indicates that vitamin D can reduce the.'risk of fractures. In hip fractures 
among the elderly, specifically, research suggests that 800 IU/day may be a sufficient dosage to 
help significantly reduce hip fractures. Because of this, a national vitamin D prescription 
program targeted at high-risk groups could be a cost-effective means to reduce incidence of hip 
fractures and save on public cost on a national scale. 

Recently, researchers conducted a study to estimate exactly the reduction In hip fractures and 
public costs that would occur after one year ifthe elderly population in the United Kingdom 
were prescribed 800 IU/day of vitamin D. The researchers determined the national Incidence of 
hip fractures by looking.at The Health Improvement Netwofk (THIN). THIN is a database of 
medical records collected from primary care clinics throughout the United Kingdom. 

Tliey then estimated the average.public healthcare cost of one hip fracture by looking at the 
associated costs of hospital admissions, ambulance, social c;ire, general practitioner, and 
outpatient expenses. To determine the total cost of vitamin D supplements, the researchers 
analyzed the annual cost of two licensed b~ands of vitamin- D prescriptions. Finally, to estimate 
howvitamln D prescriptions would-Impact mortality, the researchers used data from Swedish 
populations. They used data from Sweden because comparative data was not available In the 
United Kingdom. 



The researchers created a model from the data they collected to estimate the annual costs 
associated with hip frai;tures, and how a vitamin D prescription program would affect incidence 
an_d costs. Here is what they found: 

• The annual cost of managing and treating hip fractures.were estimated to be 1.59 billion British 
pounds (£), or 2.69 billion U.S. dollars ($). 

• The annual cost of prescribing 800 IU/day of vitamin D was estimated to be £1.57 billion ($2.65 
billion) meaning this program would reduce annual healthcare costs by £22 million ($37 
mllllon). 

• When looking at hip fractures in men over 85 years of age, vitamin D supplements were 
estimated to reduce costs by £8.2 million ($13.8 million) per year. 

• When loo~ing at hip fractures in women aged 75 or older, vitamin D supplements were 
estimated to reduce annual costs by £131.3 million ($222.3 million). 

• Prescribing 800 IU/day of vitamin D was estimated to reduce Incidence of hip fractures from 
65;416 to 45,788 per year, a reduction of 19,628 cases. 

• This prescription strategy was estimated to prevent nearly 1,700 hip fracture-related deaths per 
year. 

The researchers cqncluded, 

'7hls study of the budget Impact of papu_latlon prophylactic treatment within high-risk groups of 
elderly with prescribed vitamin D at a dose of BOO IU.per day would result in costs savings to the 
NHS and social care If applied to all men and women over 65 years, after only considering 
benefits from a likely reduct/an In the frequency of hip fractures. 0 

The model for this study only looked at the impacts of a vitamin D prescription strategy over 
the· course of one year. This may limit the results as costs arid care associated. with hip fractures 
are likely to extend beyond one year. The use of Swedish data for mortality limits the ability to 
know for sure how this type of program would affect mortality In populations In the United 
Kingdom. 

Finally, because that this was an estimated model, we cannot say for sure that a vitamin D 
prescription program would help reduc·e healthcare and SQcial co~. This.study hints atthe 
impo~arice that implementing national vitamin D programs can have on both health and 
healthcare-related costs. In countries where the publlc Pi!YS taxes to contribute to health and 
social care, such as the United Kingdom and the United States, a vitamin D supplementation 
program could have real benefits In reducing these costs. 

Further research on supplementation programs in large-scale populatiqns are needed to 
determine if this type of strategy would be effective on a national level. 
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Vitamin D3 supplementation in patients 
with frequent respiratory tract 
infections: a randomised and 
double-blind intervention study 

Peter Bergman,1•
2

·
3 Anna-Carin Norlin,2·

4 Susanne Hansen,2 

Rokeya Sultana Rekha,5 Birgitta Agerberth ,5 Linda Bj6rkhem-Bergman,6 

Lena Ekstr6m,6 Jonatan D Lindh,6 Jan Andersson3 

ABSTRACT 
Background: Low serum levels of 25-hydroxyvitamin 
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 03 on infections. 
Objective: To investigate if supplementation with 
vitamin 03 could reduce infectious symptoms and 
antibiotic consumption among patients with antibody 
deficiency or frequent RTls. 
Design: A double-blind randomised controlled trial. 
Setting: Karolinska University Hospital, Huddinge. 
Participants: 140 patients with antibody deficiency 
(selective lgA subclass deficiency, lgG subclass 
deficiency, common variable immune disorder) and 
patients with increased susceptibility to RTls 
(>4 bacterial RTlslyear) but without immunological 
diagnosis. 
Intervention: Vitamin 03 (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 03, 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 O 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 RTls. 

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-hydroxyvltamln 03 are associated with 
an increased risk of respiratory tract Infections. 

• Results from a limited number of randomised 
controlled trials on the 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 where a large dose (4000 IU) 
of vitamin 03 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 !Imitations of this study 
• A high daily dose of vitamin 03 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. 1 It was later shown by Ha lick 
et at that vitamin Dg is synthesised in the skin 
under the influence of ultraviolet light. 
Vitamin Dg is further hydroxylated in the liver 

Bergman P, Norlin A-C, Hansen S, et al. BMJ Open 2012;2:e001663. doi:10.1136/bmjopen-2012-001663 1 
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Association of 25-hydroxyvitamin D with type 2 diabetes among 
patients undergoing coronary angiography: cross-sectional 
findings from the LUdwigshafen Risk and Cardiovascular Health 
(LURIC) Study 

Brfain O'Hartaigh*•t, G. Neil Thomas*'*• Gunther Silbernagel§, Jos A. Boscht'*"'ll, Stefan Pilz*·**, 
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Summary 

Objective Evidence suggests that vitamin D may protect against 
the onset of diabetes. However, the mechanisms underlying the 
role of vitamin D on glycaemic status are unclear and warrant 
further investigation. We sought to determine the relationship 
between serum 25-hydroxyvitamin D (25[0H)D) and glycaemic 
status among intermediate-to-high-risk patients scheduled for 
coronary angiography. 
Methods Participants were 3316 male and female patients 
(mean ± SD age, 62·7 ± 10·6 years). Four categories were 
formed according to serum 25[0H]D levels. The association 
between serum 2S[OH]D and diabetes was assessed using multi
variable logistic regression. 
Results Fasting and 2 h post-load glucose, HbAlc and the 
HOMA-IR indices diminished with increasing serum 25[0H]D 
levels (P < 0·001). However, no associations were observed 
between insulin, pro-insulin or C-peptide and serum 25[0HJD 
concentrations. The pro-inflammatory markers IL-6 and hs-CRP 
also decreased considerably with higher vitamin D levels 
(P < 0·001). After full adjustment, those with optimal serum 25 
[ OH)D levels had a reduced odds for fasting diabetes 
(OR= 0·63; 95% CI, 0·46-0·B6; Pttond = 0·01), 2 h post-load 
diabetes (OR= 0·46; 95% Cl, 0·29--0·74; Pmnd = 0·004), both 
fasting/2 .h post-load diabetes (OR = 0·61; 95% Cl, 0·42--0·87; 

Correspondence: G. Neil Thomas, Public Health, Epidemiology and 
Biostatistics, University of Birmingham, Birmingham, BIS 2TT, UK. 
Tel.: +44 121 4148696; Fax: +44 121 4147878; 
E-mail: gneilthomas@yahoo.co.uk 
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Ptrend = 0:001) and all of the combined hyperglycaemic states 
(OR= 0·68; 95% Cl, 0·52--0·80; Pmnd = 0·01). 
Conclusions Higher serum 25[0H]D levels were associated 
with better glycaemic status and lower inflammation. Should 
these observatiqns be confirmed in future studies, vitamin D 
supplementation may prove a useful adjunct in attenuating the 
onset of diabetes. 

(Received 18 May 2012; returned for revision 6 August 2012; 
finally revised 9 August 2012; accepted 20 August 2012) 

Introduction 

Worldwide, diabetes is rapidly emerging as a significant threat 
to health and a significant challenge to health care. It has been 
estimated that the total population with diabetes will exceed 
366 million hy 2030.1 The ever-increasing prevalence and inci
dence of diabetes underlines the need for novel approaches in 
managing and preventing the disease. Mounting evidence sup
ports the notion that vitamin D may be influential in rilodifying 
the risk of diabetes.2

'
3 

Earlier studies have linked vitamin D deficiency with· impaired 
glucose tolerance (IGT) and type 2 diabetes.4-8 These observa
tions reported that vitamin D deficiency was associated with 
impaired insulin secretion of pancreatic P-cells and increased 
insulin resistance,4

•
7 which are key factors in the pathogenesis of 

type 2 diabetes. In this regard, vitamin D supplementation has 
been shown to amelior!Jte diminished insulin activity. For exam
ple, restoration of vitamin D leyels among insulin resistant and 
diabetic patients significantly improved glucose metabolism. 5•

9 

© 2012 John Wiley & Sons Ltd 
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Preclinical serum 25-hydroxyvitamin D levels and risk of type 1 
diabetes in a cohort of US military personnel. 
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Abstract 

To determine whether serum levels of 25-hydroxyvitamin D (25(0H)D) in 
young adults are associated with risk of type 1 diabetes mellitus (T1 D), we 
conducted a prospective, nested case-control study among US active-duty 
military personnel with serum in the US Department of Defense Serum 
Repository, identifying 310 T1 D cases diagnosed between 1997 and 2009 
with at least 2 serum samples collected before disease onset and 613 
controls matched to cases on age, sex, race/ethnicity, branch of military 
service, and dates of serum collection . Conditional logistic regression was 
used to estimate rate ratios and 95°10 confidence intervals. Among non
Hispanic whites, those with average 25(0H)D levels of ~ 100 nmol/L had a 
44°10 lower risk of developing T1 D than those with average 25(0H)D levels 
< 75 nmol/L (rate ratio = 0.56, 95°10 confidence interval: 0.35, 0.90, P for 
trend= 0.03) over an average follow-up of 5.4 years. In quintile analyses, 
T1 D risk was highest among individuals whose 25(0H)D levels were in the 
lowest 20% of those measured . There was no association between 
25(0H)D levels and risk of T1 D among non-Hispanic blacks or Hispanics. 
Low 25(0H)D levels may predispose healthy, young, non-Hispanic white 
adults to the development of T1 D. 
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Treatment with Oral Active Vitamin D Is Associated with 
Decreased Risk of Peritonitis and Improved Survival in 
Patients on Peritoneal Dialysis 
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Abst ract 

Peritonitis is a major complicat ion of peritoneal dialysis (PD) being associated with hospitalization, catheter loss, technique 
failure, and increased mortality. Data on incidence rates and risk factors for peritonitis episodes vary between centers. In 
seven Austrian PD units clinical and laboratory data on each peritonitis episode were collected from all patients (n = 726) 
who performed PD between January 2000 and December 2009. The perit onitis incidence rate was 0.32 episodes/patient
year. In a multivariate analysis the risk of peritonitis was decreased by 57% in patients t reated with oral active vitamin D (HR 
0.43; 95% Cl 0.28-0.64). Renal disease classified as "other or unknown" (HR 1.65; 95% Cl 1.08- 2.53) and serum albumin 
< 3500 mg/di (HR 1.49; 95% Cl 1.04-2.15) were also associated with an increased risk of peritonitis. Albumin levels 
< 3500 mg/di (HR 1.89; 95% Cl 1.13-3.17), age (HR 1.06 per year; 95% Cl 1.03-1.09), and cardiomyopathy (HR 3.01 ; 95% Cl 
1.62-5.59) were associated w ith increased mortality, whereas treatment w ith oral active vitamin D was associated with a 
significant ly lower risk of death (HR 0.46; 95% Cl 0.27-0.81). In this retrospective multi-center study we identified several 
factors being related to increased risk of peritonitis in PD patients. Treatment with oral active vitamin D was identified as 
being independently associated with decreased risk of peritonitis, and decreased all-cause mortality in PD patients. 
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Int roduction 

Peritonitis represents the main acute complication of perito
neal dialysis (PD) and is a leading cause of hospitalization [l] , 
catheter loss and technique failure [2]. It may also lead to death 
in PD patients [3). Peritonitis has been described as one of the 
leading causes of transfer to hemodialysis (HD). The decline of 
peritonitis rates during the last decades has mostly been 
achieved by improvements in PD technique such as the 
introduction of the Y-sec-cwin-bag connection system (reviewed 
in [4)). The 20 l 0 Peritonitis Guidelines of the lntcmational 
Society for Peritoneal Dialysis (ISPD) emphasized the impor
tance of measures to be taken to prevent peritonitis episodes 
[5]. It is recommended to monitor the frequency of PD
associatcd peritonitis and to carefully analyze each episode, 
which - on the long term - might help to identify risk factors 
and improve patients' outcome. 

Several clinical and demographic factors have been reported 
previously to be associated with an increased risk of peritonitis 

PLOS ONE I www.plosone.org 

(reviewed in [6,7] ). Data regarding the assoc1auon of concom
itant medication on the frequency of PD-associated peritonitis 
and on clinical outcome in PD patients arc limited. Although 
therapy with oral active vitamin D seems to be associated with 
improved outcome in hcmodialysis patients [8), data on PD 
patients arc limited. ln a previous study we showed a beneficial 
association between therapy with oral active vitamin D and 
decreased rate of peritonitis in a single center cohort of PD 
patients [9]. Furthermore, immunosuppression was observed to 
increase the risk of peritonitis in PD patients [l O]. >lo 
significant effect on the risk of peritonitis could be observed 
in patients using Scvclamcr as a phosphate-binder [l l ). The 
aim of this study was to analyze the peritonitis rates in a large 
multi-center patient cohort over a 10 year follow-up period. ln 
addition, we aimed to identify risk-factors and concomitant 
medications, which were associated with increased peritonitis 
rates and also increased mortality. 
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Abstract 

We performed a cost-effectiveness analysis of four vitamin D 
supplementation strategies for primary prevention of hip fracture among the 
elderly population and found that the most cost-effective strategy was 
screening for vitamin D insufficiency followed by adequate treatment to 
attain a minimum 25(0H) serum level. 

INTRODUCTION: 

Vitamin D supplementation has a demonstrated ability to reduce the 
incidence of hip fractures. The efficiency of lifetime supplementation has 
not yet been assessed in the population over 65 years without previous hip 
fracture. The objective was to analyze the efficiency of various vitamin D 
supplementation strategies for that population. 

METHODS: 

A Markov micro-simulation model was built with data extracted from 
published studies and from the French reimbursement schedule. Four 
vitamin D supplementation strategies were evaluated on our study 
population: (1) no treatment, (2) supplementation without any serum level 
check; (3) supplementation with a serum level check 3 months after 
initiation and subsequent treatment adaptation ; (4) population screening for 



vitamin D insufficiency followed by treatment based on the vitamin D serum 
level.. 

RESULTS: 

"Treat, then check" and "screen and treat" were two cost-effective 
strategies and dominated "treat without check" with incremental cost
effectiveness ratios of €5,219/quality-adjusted life-years (QAL Y) and 
€9, 104/QAL Y, respectively. The acceptability curves showed that over 
€6,000/QALY, the "screen and treat" strategy had the greatest probability 
ofbeing cost-effective, and the "no treatment" strategy would never be 
cost-effective if society were willing to spend over €8,000/QAL Y. The 
sensitivity analysis showed that among all parameters varying within 
realistic ranges, the cost of vitamin D treatment had the greatest effect and 
yet remained below the WHO cost-effectiveness thresholds. 

CONCLUSIONS: 

Population screening for vitaminD insufficiency followed by treatment 
based on the vitamin D serum level is the most cost-effective strategy for 
preventing hip fracture occurrence in the population over 65 years old. 
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$3.8 BILLION 

$3.8 Billion is the amount of our PERSffRS unfunded liability 
attributable to healthcare according to the Department of 
Administration. 

The old estimate for a 2% annual, out-year, healthcare cost increase 
was used for setting the contribution rates to fully cover anticipated 
liabilities. 

So this $3.8 billion represents the healthcare cost inflation above 
2%. 



The State of Alaska is a significant health care consumer. 

Active plan 17,144 members $111 million 
(includes dependents) total spend in FY13 

-

64,237 members 
$492 million Retiree plan (includes dependents) total spend in FY13 

40% live outside Alaska - -
145,279 Alaskans 

$1.6 billion 
Medicaid covered (2013) total spend in 2013 

58% children, 36% adults, 
6% seniors 

The state also spends money on health care for inmates, state employees who 
are members of union health trusts and for state workers' compensation claims . 

. J;'..-...-.wv'r--:-·~~~,..,.·.sr~;::;ir-..:r.·~:~r~'!l? ... ,..~~~m-,·#-S:·..._~.'!1"-"~. ,,.
1 

I 

1 Health Care and r:1scal ~ustainability 

I I 



Alaska's Health-Care Bill: $7 .S Billion and Climbing 
By Mark A. Foster and Scott Goldsmith 

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) 

Private Employers $1.4 Billion --- ...... 
18°0 ~~~ "" 

11% ' Self-Insurance '\ 

\ 
Government 
Employersa 
$1.6 Billion 

22% 

Local programs $45 Million: <1% 

aln.sufficient data to break out cat~ 
b The federal and state goveml1'1'flts share the cost of Mtdicaid. 

Scuct: Authors' ~timat~ 

Individual Alaskans $1.5 Billion 
20% 

Federal Programs $2.3 Billion 
30% 

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. 

- - - - - - - - - - - - - - - -



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

Hospital care 

Doctors/clinical services 
~. . . . ' "·· . . . :: : . ''"! ~ 

. "··-:- . ' . . ' - ~ •.. ;l!il 

Administrative costs 
I , 
~ , ... . ~ 
, ' I- ~ • ~ :~ • ' ~ • • Ji 

Prescriptions/equipment 

Dentists 

Nursing homes/home health care 

All other* 

*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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This is the way we currently contain costs: 

I. Insurance focus on constraints to healthcare providers 
A) limitations on coverage of diseases or conditions 
B) limitations on compensation for procedures 

2. Department of Labor work rules to prevent accidents 
A) limitations on time on job or length of working day 
B) safe working condition requirements 

3). Department of Health and Social Services Programs to prevent disease 
A) voluntary childhood vaccination 
B) voluntary lifestyle change information 
C) prescription drug safety 
D) early detection of disease 

4). DEC and DNR (Agriculture) - Food safety requirements 
A) shellfish PSP testing etc. 
B) pasteurized milk requirement etc. 
C) restaurant and food processor inspections 

5). Department of Public Safety - enforcement of laws 
A) illegal drugs 
B) smoking in close public places 
C) driving under the influence of alcohol etc. 



The Question: 

How CAN WE A VOID diseases and PREVENT illness instead of just 
reacting to and paying for SICKCARE? 

The foil owing slides demonstrate that we can reduce healthcare 
costs by initiating policies to avoid diseases with scientifically 
documented strategies. 

- -- - - - ---- - - - - - -- - - -
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Contrltutlon to Forecast 
$29 702 943 

9520 $15 893,121 
5170 14,786 038 

10658 $29 389 999 2.87% 
5021 $18 710 595 1.83% 

11241 34 763 411 3. 39% 
24057 $69 776 210 6.81% 
15979 S31,281 , 265 3.05% 
10689 63 771 119 6. 23% 

103 0.01% 
18753 3.93% 
4346 1.86% 

21394 BLOOD PRESSURE 3.39% 
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14339 S24 754 410 2.42% 
32888 S90 833 634 8 .87% 
32886 $82 154 255 
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% total diseases directly related to Vitamin D status= 61.16% 
AlaskaC..re Retiree Plan · 4th Quarter Report 201J 20 
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R 2 = 0.94 

1 P trend = 0.0002 
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Dose-response gradient of risk of breast cancer according to serum 
25-hydroxyvitamin D concentration. pooled analysis. 



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 
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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 

~li962,950 

(meta-analysis Gorham et. al.) 

--- - - - - - - - - -



Diabetes Incidence: 
Comparing NHANES and D•actlon (18+ years) 

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

DiMetes lldMmce: 
~IU.S" m D"acti• (11• , .. s) 

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. 

[!] 8!'.!!S-! !!!!!e!!!! •-oa:www.,.. _..,... 

(Both groups had a similar average BMI, within 3 points.) 

Rate Ratio = 9. 7 (P=0.0002) 

Chart Date: 8/6/13 

© 2013 GrassrootsHealth. Preliminary data, not yet published. 
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Diabetes Incidence: 
Comparing NHANES* and D action (18+ years) 

8.5 

---------- ag -------

mlAIES.* U.S. Pe11•latl• 
(11=4.,594) 

NUANES Average 21 ug/ml 

1·-. .s.~ 
(N=2.2•) 

D*Aclion Average 48 ng/ml 

IOH 
*DATA SOURCE: NATIONAL HEALTH ANO NUTRITION 

m.MINATION SURVEY (NHANES). 
~ 

.. RATE RATIO - 9 .7 CP-e.0092) 

GraurootsH .. lth o 2013 GrawOObdt••hl• 
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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) 

Avera1e 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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• 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 

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 RTl'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. 

Re lativ e r isk of Uooer Respi ratory Tract Infections at d ifferent 
v itamin D levels 

70";,, 

SO% 

V1tam1n [ ""'""' ... JO ".-'. '11 V1t~m1n D te.,el -. iO 
r' , ... , • \0 '~: rn 

Low ~rum 25 Hydroxyvitamin D l~vrl and Risk of ~r R~spiratory tract infmlon In Chlldr~n and Adol~sc~nts Science et. al. Journal of Clinical 
lnftttious Disea~s. August 2013 volume 57. 

Prepared by the office of Representat ive Paul Seaton 
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HOUSE BILL NO. 356 

TN THE LEGISLATURE OF THE STATE OF ALASKA 

TWENTY-EIGHTH LEGISLATURE - SECOND SESSION 

RV llt:PRESt:NT A TIV t; St:A TON 

lntrodattd: 'l/Wl4 
Rrfttftd: Health and Sodal Sc~ Stair All'aln 

A BILL 

FOR AN ACT ENTITLED 

"An Act establishing the Advisory Committee on Wellness; and reladng to the 

2 admJnlstration of state group health Insurance pol Ides.'' 

3 BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA: 

4 •Section I. The uncodified law of the State of Alaska is amended by adding a new section 

5 10 read: 

6 LEGISLATIVE FINDINGS AND INTENT. (a) The legislature finds Iha! 

7 (I) inwvidual Alaskans and !he stale hare the burden of increasing health care 

8 and insurance costs resulting from avoidable disease: in humans: 

9 (2) the stale has not adequately focused state policy on avoiding disease and 

JO mainlaining good health in lhc state's population; 

I I (3) the state relics on federal onc-sizc-fit., -all human health policy 

I 2 recommendation.'>, creating federal overreach into the slate's administration of health policy; 

13 (4) the state's human health policies have not incorporated peer-reviewed 

14 scientific studies that illustrate health-related differences between the population of the state 

HBOJ.56. ·•· HBJS6 
Ne" Text Und e r J lne d [ DEJ.E TED TEXT BRACKETED) 



12 

13 

6 

7 

8 

) 

insurance obtained under AS 39.30.090(a) or 39.30.09l(a) to a rate that does not exceed two 

*Sec. 2. AS 39.30.090{a) 1s amended by addmg a new paragraph to read: 

(13) To the greatest extent legally and reasonably practicable, the 

Department of Administration shall work to hold the escalation of health care costs to 

less than two percent annually by administering policies of group health insurance 

obtained under this subsection in a manner that is likely to reduce the incidence of 

disease in the state's population and that facilitates implementation of the 

recommendations of the Advisory Committee on Wellness established under 

21 AS 39.30.093. 

22 ~ l. AS 39.30.091 is amended by adding a new subsection to rP~rt· 

23 h 111 11 · ••rc.ih.:"I L '' 111 k!... 111 !Ill 1 t o _ _.u .. y practicable, the Department 

24 of Administration shall work to hold the escalation of health care costs to less than two 

rcent annuall b administerin olicies of rou health insurance obtained under 



ALASKA STATE L E GISLATURE PASSES VITAMIN D AWARENESS RESOLUTION 

Scientltlc studies demonstrate 

the Incidence of disease for 

over 20 conditions can be sig

nificantly reduced with vitamin 

·..... ~ 
>M ... 

~ .. ,,,,,.,, 

VITAMIN D-HCR 5 
MOVING TOWARD A 

DISEAS E PREVENTION OF 

MODEL FOR HEALTH CARE 

The House and the Senate of the Alaska State Legislature unanimously 

passed HCR 5 this session, a resolution supporting prevention of disease 

as a priority for the State and encouraging supplementation of vitamin D for 

its long term preventative health benefits. Hundreds of peer reviewed sci

entific studies show the health benefits of having vitamin D serum levels 

above 40 nanograms per milliliter. Although we make vitamin D naturally, 

Alaskans don't get enough vitamin D due to our northern latitude and mod

ern diet. Supplements are a cheap way to get adequate vitamin D. Every

one processes vitamin D differently, so it is important to have a blood test 

to determine your levels. Doctors recommend levels between 40-80 ng/ml. 



CS FOR HOUSE CONCURRENT RESOLUTION NO. 5(HSS) 
JN THE.LEGISLATURE OF THE STATE OF ALASKA . 

TWENTY-SEVENTH LEGISLATURE - FIRST SESSION 
BY THE HOUSE.HEALm AND SOCIAL SERVICES COMMITTEE 

Offered: 3/16/11 

ARESOLJJTION 

t-·-!-···-·--~'T""'----=---.. , 
! {io to housemajority.org/seaton , 
I. select "Vitamhi:p Studies" and ! ! click on a WBE~ to view i 
i . the jourlial article. ! 
i..-··-··--···-.. ·-·-~·-··--··-..o.·-.. -···i 

Relating to prevention of disease and to vitamin D. 
BE IT RESOLVED BY THE LEGISLATURE OF THE STATE OF ALASKA: 

WHEREAS the nutrient and pre-hormone vitamin D is manufactured in the skin 
during exposure to ultraviolet B light from high-angle sunshine; and 

WHEREAS, for seven months a year,. the angle of the sun's rays i!I too low for 
adequate ultraviolet B exposure in the state; and 

WHEREAS Alaskans have one of the lowest levels of vitamin D blood serum in .the na
tion because of the state's northern latitude; and 

WHEREAS the state has a high incidence of preventable diseases that numerous 
studies indicate may be correlated with insufficient blood.serum levels of vitamin D; and 

WHEREAS a 2008 study by the Ketchikan Indian Communi:ty Tribal H~th Clinic 
found that blood serum levels of vitamin D of Alaska Natives tested in Ketchikan averaged be
tween 6 and 17 ng.lrnl; and 

·WHEREAS a 1986 study by the University of Alaska.Fairbanks foilnd the bloods 
Serum levels of vitamin I) of Caucasian males averaged 27 ng/ml; and 

WHEREAS a 2007article published in the American Journal of Clinical Nutrition 
reported that a study that compared cancer rates of a group of postmenopausal women taking 
1,100 IU ·of vitamin D supplements in combination with calcium to cancer rates of a group tak
ing a placebo found the risk of developing any cancer after four years was 60 percent lower in 
the group taking vitamin D supplements; and 

WHEREAS a study presented at the 2008 annual meeting of the American 
Assoeiation for Cancer Research found that blood serum levels of vitamin D of at least SO ng/ 
ml were associated with an 83 percent reduction in the incidence of breast cancer 
compared to blood serum levels of vitamin D of25 ng/ml; and 

WHEREAS a 2007 article published in the American Journal of Preventative 

2 
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Medicine reported that a study found that a group with blood serum levels of vitamin D of at 
least 42 nglml had a 60 percent reduction in the incidence of colorectal' cancer compared. to a 
group with blood serum levels of vitamin D of25 ng/ml; and 

WHEREAS a 2010 study by the University of San Diego showed that incidence of 
bladder cancer increases a8 latitude increases and that the incidence of bladder cancer 
decreased by 40 percent wj.th adequate blood serum levels of vitamin D; and 

WHEREAS a study referenced by Michael F. Holick, Ph.D., M.D., in The Vitaoiin D 
Solution found that men with prostate cancer who received 2,000 IU of vitamin D a day for 
two years had a 50 percent reduction in the rise of prosiate-specific antigen, ail indicator of 
Prostate cancer activity; and 

WHEREAS a 2001 study published in The Lancet found that a group with blood 
serum levels of vitamin D of 52 ng/ml had a 66 percent reductiQn in the incidence of:type 1 
diabetes compared to a group with blood serum levels ofvitamiil D of25 ng/ml; and 

WHEREAS a 2001 study published in the Lancet found that children in Finland who 
received 2,000 IU a day·ofvitamin D for the first year oflife were 80 percent less likely to de
velop type 1 diabetes by age 30 compared to children receiving 400 IU a day of vitamin D; and 

WHEREAS a 2006 study published in Diabetes Care found that taking 800 IU of 
vitamin D in combination. with calcium resulted in a 33 percent reductipn in the risk of type 2 
diabetes; and · 

WHEREAS a 1998 study published in the Journal of the American College of 
Cardiology found that the incidence of heart attacks. is 53 percent higher during the sun 27- de
prived winter months than during the summer months; and 

WHEREAS a growing body of research from around the world indi9ates that defici!)ncy 
in vitamin D correlates With a broad spectrum of conditions, such as high blood pressure, poor 
insulin sensitivity, inflammation, and. other conditions' related to heart disease; and 

WH:Ji:REAS numerous studies have found that vitamin D suppresses the: inflammation 
that pla» a role in rheumatoid arthritis, chronic muscle pain, metabolic syndrome, congestive 
heart failure, and stroke; and 

WHEREAS a 2008 study published in the Archives of Internal Medicine showed that · 
the risk for heart attack in men with vitamin D blood serum levels at or· below 15 nglml is 2.4 
times greater than that for men whose vitamin D levels are at or above 30 ng/ml; and 

WIIEREAS a 1999 study published in the Journal of Nutrition, Health and Aging 
13 found that patients with seasonal affective disorder treated with a single dose of 100,000 IU 
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of vitamin D showed significant improvement after one month; and 

WJmREAS a 2004 study published in the American Journal of Clinical Nutrition 
found that low blood serum levels of vitamin D were assoc~ated with periodontal disease; and 

WHEREAS-a 2P05 study published in the American.Journal of Public Health found that 
the ~te ·of oral disease among Alaska Natives is disproportionately high; and 

WHEREAS a 2010 study .published in the. Journal of Laryngology and Otology found 
that low levels of vitamin D are associated. with an increased incidence of upper respiratory 
tract infections; and 

. 
WHEREAS the Center$ for Disease Control and Prevention report that influenza -

vaccine effectiveness varies greatly; and 

WHEREAS in 2010, the Department ofH~th and Social Services, reported that the 
state is no longer subsidizing universal vliccinations for influenza because of a seven-fold in
crease in cost over 10 years and a decrease in federal funding; and 

WHEREAS a 2010 article published in .the American Journal ofClinfcal Nutrition 
28 reported that a study of a group of Japanese school children who received 1,200 IU of vita
min D a day showed a 50 percent reducti·on in the incidence of influenza compared to other 
school children; and. 

WHEREAS vitamin D has .been shown to influence the immune response to 
tuberculosis, and studies have shown that· vitamin D deficiency is associated with increased 
risk of a.Cquiring tuberculosis; and 

WHEREAS a 2010 article in The Lancet reported that the risk of multiple sclerosis iri~ 
creases with latitude and with low blood serum levels of vitamin D; and 

WHEREAS a 2006 artj.cle published in'the Journal of American Medical Association 
reported. that a study examining blood samples-of more than 7,000,000 army recruits from 
1992 - 2004 found that higher blood serum levels of vitamin D were associated with a signifi• 
cantly lower risk of devel~ping multiple sclerosis; and 

WHEREAS a 2005 article published.in the Journal of the American Medical 
Association reported that elderly persons·who had blood serum levels of vitamin D of at least 
45 ng(ml experienced a 50 percent reduction of fractures, and a 2007 article published in the 
Jolimal of the American Geriatric Society reported that elderly persons who h!id blood serum 
levels of vitamin D of at 'least 30 ng/ml experienced a 72 percent reduction in falls compared to 
those who had blood serum levels of vitamin D below 25 ng/ml; and 
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WHEREAS .the elderly are at high risk for vitamin D deficiency because of indoor 
lifestyle and the reduced ability of aging skin to manufacture vitamin D; and 

WHEREAS a 2009 article published in the Journal of Alzheimer's Disease reported that 
vitamin D reduces the risk of several types of diseases that have been identified.as risk factors 
for or precursors to dementia; and 

WHEREAS a 2010 article published ~ The Journal of Alternative and 
Complementary Medicine reported that a study in Egypt found that children without autism 
had blood serwn levels of vitamin D averaging 40.1 ng/ml, .and children with autism hQd sig
nificantly lower blood serum levels of vitamin D,. averaging 28.5 ng/ml; and 

WHER]!:AS Sara B. Arnaud, M.D., found that infants and children with blood serum 
levels of vitamin D of at least 18 ng/nil have a 99 percent prevention rate of the bone disease 
rickets; and 

WHEREAS a 2007 study published in the Journal of Clinical Endocrinology and 
Metabolism found that females who received regular vitamin D supplementation during the 
first year of life are 50 percent less likely to develop preeclampsia in their first pregnancy; and 

WHEREAS a 2009 article published in The Journal of Clinical Endocrinology and 
MetaboliSm found that pregnant women witli low blood serum levels of vitamin D were 
nearly fo1:1r times more· likely to deliver by cesarean section than women with blood S!mllll lev
els of vitamin D of at leasrl 5 ng/ml; and 

WHEREAS a 2009 study at the Medical Unive,:sity of South Carolina found that 
pregnant women who took 4,000 IU a day of vitamin D during pregnancy had a 50 per

cent reduction in the rate of premature birth and delivered fewer babies with low birth weight 
than women who took 400 IU a day of vitamin D; and 

WHEREAS.a 2010 study at the. Rebecca SfoffHospital in Israel found that when . . 
patients with hepatitis Cwere given 1,000 IU a day of vitamin D, the blood of 44 percent of 
the participants was virus-free after a month of treatment, and the blood of96 percent of the 
participants was virus•free after .three months; and 

WHEREAS, although the Institute ofMedicine·ofthe National Academy of Sciences, 
in 2010, recommended 600 IU a day of vitamin D, levels above 2,000 IU a day and an upper 
level intake of 4,000 IU a day ritay be more appropriate fortl;iose who live in the northern lati
tude· anC! 

' 

WHEREAS a2007 study published in theAmericanJournal ofClinical Nutrition 
found vitamin D toxicity only above 30,000 IU a day; and 

s 



WHEREAS a 2007 article published in the Journal of Photochemistry and 
Photobiology estimated that the United States economic burden due to vitamin D defici(;lncy 
from. inadequate exposure to ultraviolet B light, inadequate diet, and lack of supplements was 
estimated at $40,000,000,000 - 56,000,000,000 in 2004; and 

WHEREAS a 2010 article published in Molecular Nutrition and Food Research 
regarding the rate of premature death and the economic burden in Canada found that annual 
deaths could be reduced by 37,000 and the economic burden reduced by 6.9 percent or 
$14,400,000,000 ifblood serum levels ofvitaminD ofthe population were adequate; and 

WHEREAS part of the budget of the Department of Health and Social Services is 
used to treat illnesses that could potentially be prevel).ted with adequate. blood serum levels of 
vitamin D; and 

WHEREAS the above-referenced ~dies and findings taken in aggregate provide 
significant evidence for the benefits of vitamin D supplements; and 

WHEREAS vitamin D supplements are inexpensive; 

BE IT RESOLVED that the Alaska State Legislature respectfully requests the 
Governor to establish prevention of disease as a primary model of health care in Alaska; and be 
it 

FURTHER RESOLVED that the Alaska State Legislature encourages the Alaska 
Department of Health and Social. Services and health care providers to increase attention to vi
tamin D deficiency and vitamin D blood testing and to promote awareness ·of the potential long 
-term health benefits of and increased chances of cancer survival with sufficient levels ofvita
min.D; and be it 

FURTHER RESOLVED that the Alaska State Legislature urges the Department of 
Health and Social Services to 

(1 ~ promote vitamin D supplements for the elderly potentially to prevent bone loss, falls, 
fractures, and other age-related health problems; 

(2) determine the relative effectiveness of influenza vaccmation as compared 
with vitamin D supplementation, using the comparative treatment effectiveness analysis; 

(3) investigate substituting vitamin D ~upplementation as a cost~:ffective method for 
preventing influenza in the adult population not identified as high risk; and 

( 4) promote vitamin D supplements for pregnant women and infants to prevent 
pregnancy complications, preterm births, typ!;l 1 diabetes, and rickets. 
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1.) Vitamin D Supplementation During Pregnancy: Double-Blind, 
Randomized Clinical Trial of Safety and Effectiveness (Journal of Bone and 
Mineral Research, 2011) 

This 2011 clinical trial supplemented participants at with various levels of vitamin 
D and found 4,000 IU/d was safe, as well as the most effective dose for achieving 
serum levels of30 ng/ml sufficiency for all ethnicities during pregnancy. In the 
400 IU/d group, only 39. 7% met the 20 ng/ml IMO guideline for sufficiency, while 
the 2,000 IU/d group had a sufficiency rate of58%. The authors recommend the 
RDA for pregnant women be raised to 4,000 IU/d for optimal nutrition. 

2.) Low Serum 25-Hydroxyvitamin D Level and Risk of Upper Respiratory 
Tract Infection in Children and Adolescents (Clinical Infectious Diseases, 
2013) 

A Canadian study from August 2013 found that children with vitamin D serum 
levels less than 20 ng/ml suffer from 70% more respiratory tract infections than 
children whose serum level is 30 ng/ml or greater. 

3.) Low Serum 25-Hydroxyvitamin D Levels and Bronchiolitis Severity in 
Spanish Infants (European Journal of Pediatrics, 2014) 

A March 2014 study found that the prevalence of vitamin D deficiency is higher in 

Spanish infants with bronchitis. Spanish infants with high vitamin D levels had a 
26% rate of infection, while those with low level had a rate of 57%. Additionally, 
the study found that severity of acute bronchitis infections increases with the 
decline of vitamin D levels. 

4.) Vitamin D Supplementation Reduces the Risk of Acute Otitis Media in 
Otitis-Prone Children (The Pediatric Infectious Disease Journal, 2013) 

This October 2013 prospective, double-blind and placebo controlled study 
followed children who were prone to middle ear infections. It found that treating 
them with 1,000 ID of vitamin D could raise serum levels to over 30 ng/ml, and 
that children with serum levels greater than 30 ng/ml experienced a 77% reduction 
in incidents of uncomplicated bacterial ear infections, which are the most common 
type of ear infection in infants and young children. 



5.) Vitamin D and Respiratory Tract Infections: a Systematic Review of and 
Meta-Analysis of Randomized Controlled Trials (PLOS ONE, 2013) 

A Swedish meta-analysis from June 2013 found that vitamin D was a protective 
factor in cases of upper respiratory infections. It also found that daily doses were 
almost twice as effective as weekly or monthly doses. 

6.) Vitamin D Status of Exclusively Breastfed Infants aged 2-3 Months 
(Archive of Disease in Childhood, 2013) 

A study from New Zealand showed that vitamin D deficiency occurred in 87% of 
newborns during nursing. The rate was especially high among the subpopulations 
Indian and Pacific Islanders. Supplementation of the nursing mother with 200 to 
500 IU daily proved insufficient to increase vitamin D levels through the mother's 
milk. 



CLINICAL TRIALS JBMR 
Vitamin D Supplementation During Pregnancy: 
Double-Blind, Randomized Clinical Trial of Safety 
and Effectiveness 

Bruce W Hollis, 1 Donna Johnson.' Thomas C Hulsey/ Myla Ebeling,' and Carol L Wagner' 
1 Division of Neonatology and Department of Obstetrics and Gynecology, Medical University of South Carolina, Charleston, SC, USA 
2 Division of Epidemiology, Department of Pediatrics, and Medical University of South Carolina, Charleston, SC, USA 
3 Division of Maternal-Fetal Medicine, Department of Obstetrics and Gynecology, Medical University of South Carolina, Charleston, 
SC, USA 

ABSTRACT 
The need, safety, and effectiveness of vitamin D supplementation during pregnancy remain controversial. In this randomized, controlled 

trial, women with a singleton pregnancy at 12 to 16 weeks' gestation received 400, 2000, or 4000 JU of vitamin 03 per day until delivery. 

The primary outcome was maternal/neonatal circulating 25-hydroxyvitamin D [25(0H)D] concentration at delivery, with secondary 
outcomes of a 25(0H)D concentration of 80 nmol/L or greater achieved and the 25(0H)D concentration required to achieve maximal 

1,2S-dihydroxyvitamin D3 [1,2S(OH),D3] production. Of the 494 women enrolled, 350 women continued until delivery: Mean 2S(OH)D 
concentrations by group at delivery and 1 month before delivery were significantly different (p < 0.0001), and the percent who achieved 
sufficiency was significantly different by group, greatest in 4000-IU group (p < 0.0001 ). The relative risk (RR) for achieving a concentration 
of 80 nmol/L or greater within 1 month of delivery was significantly different between the 2000- and the 400-IU groups (RR= 1.52, 95°/o Cl 
1.24-1.86), the 4000- and the 400-IU groups (RR= 1.60, 9S% Cl 1.32-1.9S) but not between the 4000- and. 2000-IU groups (RR= 1.06, 95% 
Cl 0.93-1.19). Circulating 25(0H)D had a direct infiuence on circulating 1,2S(OH),D3 concentrations throughout pregnancy (p < 0.0001 ), 
with maximal production of 1 ,25(0H)iD3 in all strata in the 4000-lU group. There were no differences between groups on any 
safety measure. Not a single -adverse event was attributed to vitamin D supplementation or circulating 25(0H}D levels. It is 
concluded that vitamin D supplementation of 4000 IU/d for pregnant women is safe and most effective in achieving sufficiency in 

all women and their neonates regardless of race, whereas the current estimated average requirement is comparatively ineffective 

at achieving adequate circulating 25(0H)D concentrations, especially in African Americans. © 2011 American Society for Bone and 
Mineral Research. 

KEY WORDS: vrrAMIN D; CHOLECALCIFEROL; PREGNANCY; NEONATE 

Introduction 

The function of vitamin D during pregnancy for both mother 
and fetus remains largely undefined. Vitamin D is known to 

be involved in skeletal homeostasis during pregnancy, as 

evidenced by a recent publication dealing with craniotabes in 

the newborn, and severe vitamin D deficiency may lead to 
neonatal seizures in neonates with profound hypocalcemia.<1

-
5

l 

The function of vitamin D during this sensitive-period, however, 

also may have potential effects on other systems, including 
immune,!6

-
101 pancreatic,C11

-
13

> musculoskeletal,<1 4
-

171 and car
diovascular function}18

-
201 as well as neural development.<21

-
24

> 

Recent publications suggest relationships between maternal 

vitamin D status and adverse pregnancy outcomes such as 
preeclampsia and cesarean section.{25

- 281 

A Cochrane Review published in 2000 highlighted the relative 
dearth of data dealing with vitamin D sUpplementation during 
human pregnancy.<29l This review listed seven studies on the 
topic}30- 36l of which four reported clinical outcomes.c3o-32

•
36J 

From these limited data, the Cochrane Review concluded that 
there was insufficient evidence to evaluate the effects of vitamin 
D supplementation during pregnancy.(291 Since that time, few 
studies have addressed this issue.137

-
39l 

Jn 2004, we initiated a National Institute of Child Health and 
Human Development (NICHD)-sponsored 6-year randomized, 

double-blind, placebo-controlld trial of vitamin D suppleme~ta-
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the methylation ofthe catabollc CYP24A 1 placental gene.185> It Is 
possible that calcitonln may be a contributor to this process in 
that caldtonin rises du~ng pregnancy.'.., Is known to stimulate 
the renal 1'-a-hydroxy/ase gene Independent of calcium 
levels.'87

'"" and also protects by oppoSlng hypercalcemia.'891 

Another possible stimulator of l·a·hydroxylase during pregnan
cy Is· prolactln.'90

> If prolactin were a major contributor, however, 
the effect should continue Into laciatlon, which we do not see, 
and would be accompanied by elevated circulating 1,2S(OHJ,D3 

levels, which also are not seen.'911 Further, the physiologic 
function ofthis altered vitamln·D metabolism may be related to 
lnaeased rellance on Innate Immune function duririg pregnancy, 
as well as decreased adaptive Immune responses,'7.S.lo.92) 
protectl.ng the newborn from resplratocy Infection and subse
quent wheezing'"..., and possibly epigenetic alterations in 
Invariant natural killer (NK) T cells, which can lead. to Increased 
autoimmune disease prevalence.'"·'•l As supported by this.and 
prior studies, It Is Important to remember that for cord blood· to 
attain a 25(0HlD level of SO nmol/L, the maternal 25(0H)D level 
would need' to be at least 80 nmol/Lim 

Our data also suggest that a circulating level of approximately 
7S nmol/L (30 ng/ml.) of 25(0H)D Is required to normalize 
calcium excretion into the urine. Interestingly,. this value Is 
virtually Identical to the value obtained by Heariey and 
colleagues with respect to the equlllbration of Intestinal· calcium 
absorptlon,1' 91 This Increased level of.clrculatlng 25(0~)0 In the 
pregnant. Woman aiso appea{s to reduce drculatlng PTH, 
especially ·1n black subjects. It Is also Important to compare 
our study results·wlth respect to two'fecent reports dealing with 
vitamin D supplementation during pregnancy.162.99> The !OM· 
report recommends a vitamin D Intake of 400 to 6001U/d and 
states that this level can be obtained solely from the diet Further, 
this Intake ·level would be sufficient to meet their clrculatlng · 
2S(OHJD target of 20 ng/ml (SO nmol/Lj.«» Even using this 
conservative 2S(OHJD level, the !OM recommendation would 
.have left more than SO% of our total cohort and more than 80% 
·of black women in the cohort deficient at study entry. The 
Endocrine Society's recommendation of a dally vitamin D Intake 
of 1 SOO to 2000 IU and target 2S(OHJD level of greater than 
30 ng/ml (75 nmollll"" is more. sound advice yet Is still 
conservative compared wlth our stud)' results. It must be 
pointed out 'that the purpose of the !OM report was to guide 
food manufacturers and fortifiers and Is not Intended to 
guide clinical practice.'.,, ·on the· other hand, clinical practice 
guidance Is precisely the purpose of the EndoCrine Society's 
recommendatio.ns.'~ 

This study has certain.limitations. This study was conducted at 
a southern. latitude, and therefore; the vltamfn D requirements of 
women living at more northern latl!Udes could be greater. 'IJhlle 
women with preexisting hypertension and diabetes Were 
excluded from the study, these women may be at greater risk 
of vitamin O deficiency and therefore may receive the greate~t 
benefit from vltarrilD D supplementation of 4000 IU/d. Secause of 
safety concerns, women were not allowed to remain in the study 
If their total circulating 25(0H)D level rose above 225 nmol/L. 
There were three women who attained this threshold, none of 
whom had any associated hypercalciuria or .hypercalcemla. 
Lastly, owing to safety concerns that surrounded the use of 
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4000 IU of vitamin D supplementation during pregnancy, the 
study was designed to begin S\Jpplementatlon starting. at the 
twelfth week of gestation, beyond the period. of early . 
organogenesls. Hence we cannot ensure the safety before the 
twelfth week of gestation. With regard to vitamin D intake during 
Rregnancy, It Is Interesting that our study largely confirms the 
observations of Oberrner·in England more than 60 years ago.11001 
Oberrne(s suggestions largely were jgnored because of 
greatly Hawed associations between vitamin D and SAS 
syndrome. <65.6&.1ou The data in our paper put us back on the 
path suggested by Obenner with respect to vitamin D intake 
during pregnancy. Additional studies will be necessacy to 
ascertain safety o{ 4000 IU/d of vitamin D supplementadon 
before the twelfth week of gestation. 

Conclusions 

In summacy, st;irting at 12 to 16 weeks of gestation, vitamin D 
stipplementadon with 4000 IU/d was most effective In achieving 
vitamin D sufficiency throughout pregnancy, 1 month prior to 
dellvecy, and at delivecy iri a diverse group of women and. their 
neonates without Increased risk of toxicity. These findings 
suggest that the current vitamin D EAR and· RDA for pregnant 
women Issued In 201 O by the IOM'521 should be raised to 4000 IU 
of vitamin D per day so that all women, regardless of race, can 
anain optimal nutritional .and hormonal· vitamin D status 
throughout pregnancy. 
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Abstract 

BACKGROUND: 

Vitamin D may be important for immune function. Studies to date have 
shown an inconsistent association between vitamin D and infection with 
respiratory viruses. The purpose of this study was to determine if serum 25-
hydroxyvitamin D (25(0H)D) was associated with laboratory-confirmed viral 
respiratory tract infections (RTls) in children. 

METHODS: 

Serum 25(0H)D levels were measured at baseline and children from 
Canadian Hutterite communities were followed prospectively during the 
respiratory virus season. Nasopharyngeal specimens were obtained if 
symptoms developed and infections were confirmed using polymerase 
chain reaction. The association between serum 25(0H)D and time to 
laboratory-confirmed viral RTI was evaluated using a Cox proportional 
hazards model. 

RESULTS: 

Seven hundred forty-three children aged 3-15 years were followed between 
22 December 2008 and 23 June 2009. The median serum 25(0H)D level 
was 62.0 nmol/L (interquartile range, 51 .0-74.0). A total of 229 participants 
(31 %) developed at least 1 laboratory-confirmed viral RTI. Younger age 
and lower serum 25(0H)D levels were associated with increased risk of 



viral RTL Serum 25(0H)D levels <75 nmol/L increased the risk of viral RTI 
by 50% (hazard ratio [HR], 1.51; 95% confidence interval [Cl], 1.10-2.07, P 
= .011) and levels <50 nmol/L increased the risk by 70o/o (HR, 1.67; 95% 
Cl, 1.16-2.40, P = .006). 

CONCLUSIONS: 

Lower serum 25(0H)D levels were associated with increased risk of 
laboratory-confirmed viral RTI in children from Canadian Hutterite 
communities. lnterventional studies evaluating the role of vitamin D 
supplementation to reduce the burden of viral RTls are warranted. 

KEYWORDS: 

cold; serum 25-hydroxyvitamin D; upper respiratory tract infection; vitamin 
D 
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Abstract 

This cross-sectional study was performed to examine the prevalence of 
hypovitaminosis D in infants with acute bronchiolitis compared with control 
subjects and to evaluate the relationship between serum 25-hydroxyvitamin 
D (25(0H) D) and the severity of bronchiolitis. Serum 25(0H) D levels were 
measured by radioimmunoassay in 48 infants with acute bronchiolitis 
(2.5 ± 2.0 months) and in 30 healthy infants (3.2 ± 2.3 months). 25(0H) D 
levels (ng/ml) in children with acute bronchiolitis were significantly lower 
than in the control group (median 29.9 ng/ml (interquartile range (IQR) 
21.4-37.5) versus median 38.2 ng/ml ((IQR 26.1-48.1 ), p = 0.022), mainly in 
infants with moderate-severe bronchiolitis (median 29.8 ng/ml, IQR 19.2-
35.9). The prevalence of hypovitaminosis D was remarkably greater among 
infants with bronchiolitis than in control subjects (52.1 versus 26.6 %). A 
significant inverse correlation was found between serum 25-hydroxyvitamin 
D levels and disease severity (rho= -0.457, p < 0.001 ). Conclusion: The 
prevalence of hypovitaminosis D is high in Spanish infants with 
bronchiolitis. The severity of acute bronchiolitis increases with a decline in 
serum 25 (OH) D level. 
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Abstract 

BACKGROUND: 

The aim of this study was to evaluate whether a deficit in vitamin D (VD) is 
associated with an increased risk of recurrent acute otitis media (AOM) and 
whether VD supplementation is effective in reducing the number of AOM 
episodes in otitis-prone children. 

METHODS: 

A total of 116 children with a history of recurrent AOM (~3 episodes in 
preceding 6 months or ~4 episodes in preceding 12 months) were 
prospectively and blindly randomized to receive oral VD 1000 IU/d or 
placebo for 4 months. Episodes of AOM were monitored for 6 months. 

RESULTS: 

Fifty-eight children received placebo and 58 with similar characteristics 
were treated with VD. The number of children experiencing ~1 AOM 
episode during the study period was significantly lower in the treatment 
group (26 versus 38; P = 0.03). There was a marked difference in the 
number of children who developed uncomplicated AOM (P < 0.001 ), but no 
difference in the number of children with ~1 episode of spontaneous 



otorrhea. The likelihood of AOM was significantly reduced in the patients 
whose serum VD concentrations were ~30 ng/ml. 

CONCLUSIONS: 

VD hypovitaminosis is common in children with recurrent AOM and 
associated with an increase in the occurrence of AOM when serum 
25(0H)D levels are <30 ng/ml. The administration of VD in a dosage of 
1000 IU/d restores serum values of ~30 ng/ml in most cases and is 
associated with a significant reduction in the risk of uncomplicated AOM. 



OPENS ACCESS Freely available online ·.@°·PLOS I ONE .. 

Vitamin D and Respiratory Tract Infections: A Systematic 
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Abstract 

Background: Low levels of 25-0H vitamin D are associated with respiratory tract infection (RTI). However, results from 
randomized controlled t rials are inconclusive. Therefore, we performed a systematic review and meta-analysis to assess the 
preventive effect of vitamin D supplementation on RTL 

Methods: Randomized, controlled trials of vitamin D for prevention of RTI were used for the analysis. The risks of within-trial 
and publication bias were assessed. Odds ratios of RTI were pooled using a random-effects model. Heterogeneity was 
assessed using Cochran's Q and 12• Meta-regressions and subgroup analyses were used to assess the influence of various 
factors on trial outcome. The pre-defined review protocol was registered at the PROSPERO international prospective register 
of systematic reviews, registration number CRD42013003530. 

Findings: Of 1137 citations retrieved, 11 placebo-controlled studies of 5660 patients were included in the meta-analysis. 
Overall, vitamin D showed a protective effect against RTI (OR, 0.64; 95% Cl, 0.49 to 0.84). There was significant heterogeneity 
among studies (Cohran's Q p< 0.0001 , 12 = 72%). The protective effect was larger in studies using once-daily dosing 
compared to bolus doses (OR= 0.51 vs OR= 0.86, p = 0.01 ). There was some evidence that results may have been influenced 
by publication bias. 

Interpre tation: Results indicate that vitamin D has a protective effect against RTI, and dosing once-daily seems most 
effective. Due to heterogeneity of included studies and possible publication bias in the field, these resu lts should be 
interpreted with caution. 
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Introduction 

Respiratory tract infections (RTls) are common worldwide and 
arc responsible for significant morbidity and mortality. According 
to a recent report, 2.8 million deaths were caused by RTl during 
2010 [1). The most common causal agents arc the bacterium 

trtptococcus p11Lumo11iat and influenza-virus. Vaccination against 
these microbes is available in certain areas of the world. However, 
this preventive measure may not be completely protective due to 
non-responders and microbial vaccine escape mechanisms. 
Treatment options include symptomatic treatment, antibiotics 
and antivirals, although 1hc emerging resistance may limit this 
possibility in the future. Thus, additional ways to prevent or 
ameliorate RTls arc needed and modulation of the host immune 
response could pro,idc such an innovative approach. 

Recent evidence suggests that vitamin D influences several 
immune pathways, with the net effect of boosting mucosa! defenses 
while simultaneously dampening excessive inflammaiion [2). For 
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example, vitamin D induces the gene encoding the antimicrobial 
peptide LL-37 [3). This peptide has potent bactericidal capacity 
against a number of important bacteria and viruses, including M. 
tuberculosis and inllucnza-virus [4,5). ln fact, human macrophages 
rely upon the vitamin D/ LL-37-axis to kill mycobacteria, an effect 
that is abrogated if the LL-37 gene is silenced with ~ /\
interference [6, 7). 

ln humans, the main source of vitamin D is U\'13-mcdiatcd 
synthesis in the skin. Certain food, such as oily fish and dairy 
products, contains vitamin D, but it is difficult to achieve sufficient 
intake by the diet alone. The activation of vitamin D involves two 
hydroxylation steps, one in the liver and one in the kidney. 
'.\!otably, the final activation of vitamin D, via I-alpha hydroxylase 
(CYP27B1 ), also occurs in extra-renal tissues, including epithelial 
and immune cells [8). ln the respiratory tract, CYP27B I is 
cxprc cd in bronchial epithelial cells and induced by inflamma
tory stimuli [9). Thus, the \~tamin DI antimicrobial peptide-circuit 
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Abstract 

BACKGROUND: 

New Zealand in 2008 adopted WHO policy which recommends that all 
infants are exclusively breast fed until 6 months of age. The benefits of this 
policy for the infant are undisputed; however, this policy has the potential to 
adversely impact on infant vitamin D status. A number of countries now 
recommend that all breastfed infants receive daily vitamin D 
supplementation of 400 IU to prevent rickets. New Zealand has no policy 
on the vitamin D supplementation of 'low-risk' breastfed infants. There are 
no data on the vitamin D status of exclusively breastfed infants in the first 
few months of life in New Zealand . 

AIM: 

To describe serum 25-hydroxy-vitamin D (25(0H)D) concentrations in 
exclusively breastfed infants aged 2-3 months. 

DESIGN/METHODS: 

Healthy term exclusively breastfed infants who were receiving no vitamin D 
supplements were enrolled over a 15-month period. A capillary blood 
sample was obtained from each infant. Serum 25(0H)D was measured 
using isotope-dilution liquid chromatography-tandem mass spectrometry. 

RESULTS: 



94 infants were enrolled (mean age 10 weeks). Median 25(0H)D 
concentration was 53 nmol/I (IQR 14-100 nmol/I). 23 (24%) infants had 
serum 25(0H)D concentration <27.5 nmol/I. Infants enrolled during winter 
had a median (IQR) 25(0H)D serum concentration of 21 nmol/I (14,31 ). 
Infants enrolled during summer had a median (IQR) 25(0H)D concentration 
of 75 nmol/I (55 100) (winter vs summer, p<0.0001 ). 

CONCLUSIONS: 

Vitamin D deficiency is prevalent in exclusively breastfed infants in New 
Zealand. Vitamin D supplementation should be considered as part of New 
Zealand's child health policy. 



Mental ·Health 
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1.) Low Vitamin D Status and Suicide: A Case-Control Study of Active Duty 
Military Service Members (PLOS ONE, 2013) 

This study examined suicide rates. To test the hypothesis that a vitamin D 
deficiency is related to increased suicide risk, this case-control study used stored 
serum levels of active (2002-2008) military members whose blood was available 
for testing. There were 495 confirmed suicide cases, compared with 495 non
suicide matched cases. The lowest levels of25(0H) D were associated with 
double the risk of suicide. 

2.) Vitamin D and the RiskofDementia and Alzheimer Disease (American 
Academy of Neurology, 2014) 

A study from August 6, 2014 followed 1,658 US adults who were free from 
dementia at the beginning of the study. Participants were involved for a mean of 
5.6 years, and during that time, 171 patients developed all-cause dementia, with 
102 of those cases being Alzheimer's disease. It found that patients with low 

serum levels were at a significantly higher risk for developing all-cause dementia, 
as well as Alzheimer's disease. 

3.) Low Serum Vitamin D Concentrations in Alzheimer's Disease: a 
Systematic Review and Meta-Analysis (Journal of Alzheimer's Disease, 2012) 

An examination of low vitamin D levels in Alzheimer's patients found compelling 
evidence that patients with significantly lower vitamin D serum levels were at the 
highest risk for developing the disease. The author hypothesizes that low vitamin 
D levels increase an individual's susceptibility to Alzheimer's. 

4.) Vitamin D and Common Mental Disorders in Mid-life: Cross Sectional and 
Prospective Findings (Journal of Clinical Nutrition, 2013) 

This study found that lower levels of vitamin D in midlife are associated with a 
43% increase in depression and 67% increase in panic disorders, as well as a 
relationship to a higher subsequent risk of depressive symptoms. 



5.) Vitamin D Deficiency in First Episode Psychosis: a Case-Controlled Study 
(Schizophrenia Research, 2013) 

A 2013 case-controlled study found that low levels of vitamin D were associated 

with a three-fold increased risk of a first psychosis incidence. 

6.) The Association Between Vitamin D and Cognition: A Systematic Review 
(Aging Research Review, 2013) 

A study from 2013 reviewed Netherland-based data, and found that low levels of 

vitamin D are associated with decreased cognition levels and a higher frequency of 
Alzheimer's disease. 

7.) Association of Serum 25-Hydroxyvitamin D with Symptoms of Depression 
After 6 Months in Stroke Patients (Neurochemistry Research, 2014) 

This study from August, 2014 found that 80% of stroke victims were vitamin D 

deficient (>20 ng/ml), which was half the median of the control group. Among 

those with depression 6 months after their stroke, vitamin D levels were half that of 
those who did not develop depression. The patients with vitamin D levels below 

11.2 ng/ml were ten times more likely to develop depression. 

8.) Vitamin D Decreases Pain in Women with Type 2 Diabetes and Depression 
(Loyola Health, 2013) 

A presentation at the Loyola University Health Sciences Campus on October 24th, 

2013 demonstrated significantly reduced depression and neuropathic pain at 3 and 

6 month follow-ups. The participants took 50,000 IU per week of vitamin Das 
treatment. 

9.) Vitamin D Insufficiency and Schizophrenia Risk: Evaluation of 
Hyperprolinemia as a Mediator of Association (Schizophrenic Research, 2014) 

A study from March of 2014 found schizophrenic patients were twice as likely as 
the matched control group to have low vitamin D levels, and that patients that were 

insufficient in vitamin D were three times more likely to have hyperprolinemia that 

those with optimal vitamin D levels. According to the authors, "these findings 

strongly support vitamin D supplementation in patients ... " 
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Abstract 

Objective: Considering that epidemiological studies show that suicide rates in many countries are highest in the spring 
when vitamin D status is lowest, and that low vitamin D status can affect brain function, we sought to evaluate if a low level 
of 25-hydroxyvitamin D [25(0H)DJ could be a predisposing factor for suicide. 

Method: We conducted a prospective, nested, case-control study using serum samples stored in the Department of Defense 
Serum Repository. Participants were previously deployed active duty US military personnel (2002-2008) who had a recent 
archived serum sample available for analysis. Vitamin D status was estimated by measuring 25(0H) D levels in serum 
samples drawn within 24 months of the suicide. Each verified suicide case (n = 495) was matched to a control (n = 495) by 
rank, age and sex. We calculated odds ratio of suicide associated with categorical levels (octiles) of 25(0H) D, adjusted by 
season of serum collection. 

Findings: More than 30% of all subjects had 25(0H)D values below 20 ng/ml. Although mean serum 25(0H)D 
concentrations did not differ between suicide cases and controls, risk estimates indicated that subjects in the lowest octile 
of season-adjusted 25(0 H)D (< 15.5 ng/ml) had the highest risk of suicide, with subjects in the subsequent higher octiles 
showing approximately the same level of decreased risk (combined odds ratio compared to lowest octile = 0.49; 95% C.I.: 
0.315- 0.768). 

Conclusions: Low vitamin D status is common in active duty service members. The lowest 25(0H)D levels are associated 
with an increased risk for suicide. Future studies could determine if additional sunlight exposure and vitamin D 
supplementation might reduce suicide by increasing 25(0H) D levels. 
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Introduction 

Suicide is a global health concern and ranks as one of the 
leading causes of death worldwide. Among the United States 
military, suicide has become a critical issue. The increased risk of 
suicide in areas wich less sun exposure, and during the spring when 
25-hydroxyvitamin D [25(0 H)DJ levels arc ac their lowest [1 - 3), 
suggests rhat some seasonally determined factor could increase the 
risk for suicide. Seasonal changes in sunlight exposure profoundly 
affect the amount ofUV-B light which penetrates the epidermis to 
stim ulate the production of pre-vitamin D and the subsequent 
levels of 25(0H)D [3,4). It is this metabolite of vitamin D that is 
measured lO obtain an index of an individual's vitamin D status. 
Although vitamin D can be obtained from the diet, more than 
90% is produced by the effect of sunlight, resulting in a sometimes 
substantial seasonal variation in the circulating levels of 25(0 H)D . 
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i\s needed, 25(0 H)D is 1-a -hydroxylated in the brain and other 
tissues to produce an active form, 1,25-dihydroxyvitamin D, which 
serves as the ligand for vitamin D receptors found in both the cell 
membrane and nucleus. 

T here is increasing evidence that vitamin D inOuences brain 
function [5- 9). T ranscription of more than 1,000 genes is known 
to be under the control of vitamin D, potentially contributing to 

ncurotrophic and neuroprotective effects which could inOuence 
suicidal behavior [3 ,5). T hese transcriptional effects arc mediated 
by nuclear vitamin D receptors (VDR) found in many areas of the 
brain, and VDR gene variants are associated with cognitive 
function and depressive symptoms [9). J\lthough suicide is not 
always accompanied by depressive symptoms, several recent large 
epidemiological studies support an association bcrween Vitamin D 
and depression [10- 12). 
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Vitamin D and the risk of dementia and 
Alzheimer disease 
j OPEN j 

ABSTRACT 

Objective: To determine whether low vitamin D concentrations are associated with an increased 
risk of incident all-cause dementia and Alzheimer disease. 

Methods: One thousand six hundred fifty-eight elderly ambulatory adults free from dementia, 
cardiovascular disease, and stroke who participated in the US population-based Cardiovascular 
Health Study between 1992-1993 and 1999 were included. Serum 25-hydroxyvitamin D (25 
(OH)D) concentrations were determined by liquid chromatography-tandem mass spectrometry 
from blood samples collected in 1992-1993. Incident all-cause dementia and Alzheimer disease 
status were assessed during fo llow-up using National Institute of Neurological and Communica
tive Disorders and Stroke/Alzheimer's Disease and Related Disorders Association criteria. 

Results: During a mean follow-up of 5.6 years, 171 participants developed all-cause dementia, 
including 102 cases of Alzheimer disease. Using Cox proportional hazards models, the multivar
iate adjusted hazard ratios (95% confidence interval [Clll for incident all-cause dementia in par
t icipants who were severely 25(0H)D deficient (<25 nmol/U and deficient (2:25 to < 50 nmol/L) 
were 2.25 (95% Cl: 1.23-4 .13) and 1 .53 (95% Cl: 1 .06-2.21) compared to participants with 
sufficient concentrations (2:50 nmol/L). The multivariate adjusted hazard ratios for incident 
Alzheimer disease in participants who were severely 25(0H)D def icient and deficient compared 
to participants with sufficient concentrations were 2 .22 (95% Cl: 1 .02-4.83) and 1 .69 (95% Cl: 
1.06-2 .69). In multivariate adjusted penalized smoothing spline plots, the risk of all-cause 
dementia and Alzheimer disease markedly increased below a threshold of 50 nmol/L. 

Conclusion: Our results confirm that vitamin D deficiency is associated with a substantially 
increased risk of all-cause dementia and Alzheimer disease. This adds to the ongoing debate 
about the role of vitamin D in nonskeletal conditions. Neuro/ogy4t 2014;83:1-9 

GLOSSARY 
25(0HJD = 25-hydroxyvitamin D; AD = Alzheimer disease, BMI = body mass index; CHS = Cardiovascular Health Study; 
Cl = confidence interval, HR = hazard ratio, LC-MS = liquid chromatography-tandem mass spectrometry, NINCDS
ADRDA = National Institute of Neurological and Communicative Diseases and Stroke/Alzheimer's Disease and Related 
Disorders Association 

Recent meta-analyses confirm that low serum vitam in D concentrations are associated with 
prevalent Alzheimer disease (AD) dementia and cognitive impairment. 1- 3 T his is cause for 

concern given the high rates of vitamin D deficiency in older adults4 and continued uncertainty 

about the causes of AD and other forms of demencia. 5 Both the 1,25-dihydroxyvitamin 0 3 
receptor and lcx-hydroxylase, the enzyme responsible for synthesizing the bioactive form of 
vitamin D, are found throughout the human brain.6 In vitro, vitamin D increases the phagocytic 
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Abstract 

Vitamin D has been investigated in association with cognitive function in 
older adults. It is unclear whether hypovitaminosis D could be associated 
with Alzheimer's disease (AD). Our objective was to systematically review 
and quantitatively synthesize the association of low serum 25-
hydroxyvitamin D (250HD) concentrations with AD in adults. A Medline and 
PsyclNFO® search was conducted on May 2012, with no limit of date, 
using the MeSH terms "Vitamin D" OR "Hydroxycholecalciferols" combined 
with the MeSH terms "Alzheimer disease" OR "Dementia" OR "Cognition" 
OR "Cognition disorders" OR "Memory" OR "Memory Disorders" OR 
"Executive Function" OR "Attention" OR "Neuropsychological Tests". Of the 
284 selected studies, 10 observational studies (including 9 case-controls 
and 1 cohort study) met the selection criteria. All were of good qual ity. The 
number of AD cases ranged from 20 to 211 (40%-100% female). Finally, 7 
case-control studies were eligible for fixed and random-effects meta
analyses of bias-corrected effect size of the difference in serum 250HD 
concentrations between AD cases and controls using an inverse-variance 
method. The pooled effect size in random-effects meta-analysis was 1.40 
(95% Cl : 0.26;2.54), a 'large' effect size that indicates that serum 250HD 
concentrations were 1.4 standard deviation units lower in AD cases 
compared to cognitively healthy controls (p = 0.016). In conclusion, AD 
cases had lower serum vitamin D concentrations than matched controls. 
This reinforces the conceptualization of vitamin D as a 'neurosteroid 
hormone' and as a potential biomarker of AD. 
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Abstract 

BACKGROUND & AIMS: 

The relationship between vitamin D and common mental disorders (CMDs) 
remains unclear. We aimed to determine if behaviours affecting vitamin D 
concentrations differ between individuals with or without CMDs and 
evaluate, cross-sectionally and prospectively, the extent to which the 
association between 25(0H)D and CMDs are explained by these 
behaviours. 

METHODS: 

Data are from the 1958 British birth cohort (n = 7 401 ). Behaviours were 
ascertained by questionnaire at age 45 years. CMDs (depression , anxiety, 
panic, phobia) were assessed using the Clinical Interview Schedule
Revised at 45 years and depression using Mental Health lnventory-5 at 50 
years. 

RESULTS: 

Participants with CMDs at 45 years differed from others on some but not all 
vitamin D related behaviours. There were inverse, cross-sectional 
associations at 45 years of 25(0H)D with depression and panic, which 
persisted after adjustment for vitamin D related behaviours (OR = 0.57, 



95% Cl: 0.40,0.81 and OR= 0.33, 95% Cl: 0.40,0.81, respectively). 
Association between 25(0H)D and subsequent (50 years) risk of 
depression was non-linear (p = 0.01 ), with lower risk for participants with 
25(0H)D between 50 and 85 nmol/I compared with those with lower or 
higher concentrations. 

CONCLUSION: 

This study provides support for an association of low 25(0H)D 
concentrations with current and subsequent risk of depression in mid
adulthood. 

Copyright© 2013 Elsevier Ltd and European Society for Clinical Nutrition 
and Metabolism. All rights reserved. 
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Abstract 

BACKGROUND: 

Vitamin D deficiency is seen in a high proportion of people with established 
psychotic disorders, but it is not known if this is present at onset of the 
illness. We set out to examine vitamin D levels in people with their first 
episode of psychosis (FEP). 

METHOD: 

We conducted a matched case-control study to examine vitamin D levels 
and rates of vitamin D deficiency in sixty nine patients presenting with their 
FEP and sixty nine controls matched for age, sex and ethnicity. Differences 
between groups were tested using student's-t tests, paired t-tests and odds 
ratios for further analysis. 

RESULTS: 

Vitamin D levels were significantly lower in cases than in controls 
(p<0.001 ). The odds ratio of being vitamin D deficient was 2.99 in the FEP 
group relative to the control group. There was no correlation between 
vitamin D levels and length of hospitalisation in the patient group (r=-0.027, 
p=0.827). 

CONCLUSIONS: 

We found higher rates of vitamin D deficiency in people with FEP 
compared to matched controls. Given that vitamin D is neuroprotective; that 



developmental vitamin D deficiency may be a risk factor for psychosis, and 
that incipient psychosis may affect lifestyle factors and diet, future studies 
are required to examine this association further. In the meantime, there is a 
need for more widespread testing of vitamin D levels in FEP and for the 
development of appropriate management strategies. 

© 2013 Elsevier 8.V. All rights reserved. 
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Abstract 

Vitamin D insufficiency and deficiency are a major health care problem. 
The association between vitamin D levels and cognitive function is still 
under debate. We conducted a systematic review to assess the association 
between levels of vitamin D and cognition. Therefore, the databases of 
Embase and Pubmed were searched through June 2012 for observational 
studies relating vitamin D levels to cognition. Our initial search yielded 2182 
articles. After applying exclusion criteria, there were 28 studies eligible for 
inclusion: 25 cross-sectional and 6 prospective studies (3 studies show 
cross-sectional as well as prospective data). The main finding of the 25 
cross-sectional studies was a statistically significant worse outcome on one 
or more cognitive function tests or a higher frequency of dementia with 
lower vitamin D levels or intake in 18 out of 25 (72%) studies, whereas 7 
(28%) studies failed to show an association. Four out of 6 (66. 7°/o) 
prospective studies showed a higher risk of cognitive decline after a follow
up period of 4-7 years in participants with lower vitamin D levels at 
baseline. In conclusion, this review supports the hypothesis that 
hypovitaminosis D is associated with worse outcome on one or more 
cognitive function tests or a higher frequency of dementia in cross-sectional 
as well as prospective studies. Further studies should focus on the role of 
vitamin D supplementation in the prevention of cognitive decline in 
participants with low vitamin D levels. 

Copyright © 2013 Elsevier B.V. All rights reserved. 
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Abstract 

Our aim was to determine whether there was a relationship between 25-
hydroxyvitamin D (25[0H] D) and post-stroke depression (PSD). Two 
hundred and forty-four ischemic stroke patients admitted to the hospital 
within the first 24 h after stroke onset were consecutively recruited and 
followed up for 6 months. Clinical information was collected. Serum 25[0H] 
D levels were measured at baseline. Based on the symptoms, diagnoses of 
depression were made in accordance with DSM-IV criteria for depression 
at 6-month after stroke. At 6-month, 91 patients (37.3 %) showed 
depression and in 60 patients (24.6 %) this depression was classified as 
major. There was a significant difference in median serum 25[0H] D levels 
between PSD patients and no depression cases [8.3 (IQR, 6.8-9.5) vs. 15.6 
(IQR, 13.2-20.3) ng/ml , respectively; P < 0.001]. Serum 25[0H] D levels 
~11 . 2 ng/ml were independently associated with PSD [odds ratio 10.32, 
95 % confidence interval 4.97-28.63; P < 0.001], after adjusting for possible 
confounders. Serum 25[0H] D levels reduced at admission was found to be 
associated with PSD. Additional research is needed on vitamin D 
supplementation to improve the outcome of patients with PSD. 
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Vitamin D Decreases Pain in Women with Type 2 Diabetes 
and Depression 

NEWS ARCHIVE DECEMBER 02, 2013 

Vitamin D Decreases Pain in Women with 
Type 2 Diabetes and Depression 

Loyola Health Sciences research demonstrates additional benefits of supplement 

MAYWOOD, Ill. - Vitamin D decreases pain in women with type 2 diabetes and depression, 

according to a study conducted at Loyola University Chicago. These findings were presented at an 

Oct. 24, 2013 research conference at Loyola's Health Sc iences Campus. 

Type 2 diabetes is associated with depression and pain, but few studies have looked at how pain 

may affect the treatment of depression in patients with type 2 diabetes and no studies have 

evaluated the ro le of vitamin D supplementation on this association. 

Researchers in this study tested the efficacy of weekly vitamin D2 supplementation (50,000 I Us) 

for six months on depression in women with type 2 diabetes. Depression significantly improved 

fo llowing supplementation. In addition, 61 percent of patients reported shooting or burning pain in 

their legs and feet (neuropathic pain) and 74 percent reported numbness and ting ling in their hands, 

finge rs, and legs (sensory pain) at the beginning of the study. Researchers found a significant 

decrease in neuropathic and sensory pain at three and six months following vitamin D2 

supplementation. 

"Pain is a common and often serious problem for women with type 2 diabetes and depression," 

said Todd Doyle, MD, lead author and fellow, Department of Psychiatry & Behavioral 

Neurosc iences, Loyola University Chicago Stritch School of Medicine (SSOM). "While further 

research is needed, D2 supplementation is a promising treatment for both pain and depression in 

type 2 diabetes." 



Loyola researchers have received funding from the National Institute of Nursing Research to 
conduct a trial comparing the effects of two different doses of vitamin D3 supplements on health 
outcomes in women with diabetes. 

"Vitamin D has widespread benefits for our health and certain chronic diseases such as type 2 
diabetes," said Sue Penckofer, PhD, RN, study co-author and professor, Loyola University Chicago 
Marcella Niehoff School of Nursing. "This NIH grant will allow us to shed greater light on 
understanding the role that this nutrient plays in managing the health of women with diabetes." 

Other study authors included Patricia Mumby, PhD, professor, Department of Psychiatry & 
Behavioral Neurosciences, Mary Anne Emanuele, MD, professor, Department of Endocrinology & 
Metabolism, SSOM; Mary Alice Byrn, PhD, assistant professor, Department of Nursing, St. 
Mary's College, Notre Dame, Ind.; and Diane E. Wallis, MD, Midwest Heart Specialists, Downers 
Grove, Ill. 

The Loyola University Chicago Health Sciences Division (HSD) advances interprofessional, 
multidisciplinary, and transformative education and research while promoting service to others 
through stewardship of scientific knowledge and preparation of tomorrow's leaders. The HSD is 
located on the Health Sciences Campus in Maywood, Illinois. It includes the Marcella Niehoff 
School ofNursing, the Stritch School of Medicine, the biomedical research programs of the 
Graduate School, and several other institutes and centers encouraging new research and 
interprofessional education opportunities across all of Loyola University Chicago. The faculty and 
staff of the HSD bring a wealth of knowledge, experience, and a strong commitment to seeing that 
Loyola's health sciences continue to excel and exceed the standard for academic and research 
excellence. For more on the HSD, visit LUC.edu/hsd. 
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Abstract 

25-Hydroxyvitamin D (25(0H)D) deficits have been associated with 
schizophrenia susceptibility and supplementation has been recommended 
for those at-risk. Although the mechanism by which a deficit confers risk is 
unknown, vitamin D is a potent transcriptional modulator and can regulate 
praline dehydrogenase (PRODH) expression. PRODH maps to 
chromosome 22q11 , a region conferring the highest known genetic risk of 
schizophrenia, and encodes praline oxidase, which catalyzes praline 
catabolism. I-Praline is a neuromodulator at glutamatergic synapses, and 
peripheral hyperprolinemia has been associated with decreased IQ, 
cognitive impairment, schizoaffective disorder, and schizophrenia. We 
investigated the relationship between 25(0H)D and schizophrenia, 
comparing fasting plasma 25(0H)D in 64 patients and 90 matched controls. 
We then tested for a mediating effect of hyperprolinemia on the association 
between 25(0H)D and schizophrenia. 25(0H)D levels were significantly 
lower in patients, and 25(0H)D insufficiency associated with schizophrenia 
(OR 2.1, adjusted p=0.044, 95% Cl : 1.02-4.46). Moreover, 25(0H)D 
insufficient subjects had three times greater odds of hyperprolinemia than 
those with optimal levels (p=0.035, 95% Cl: 1.08-8.91 ), and formal testing 
established that hyperprolinemia is a significantly mediating phenotype that 
may explain over a third of the effect of 25(0H)D insufficiency on 
schizophrenia risk. This study presents a mechanism by which 25(0H)D 
insufficiency confers risk of schizophrenia ; via praline elevation due to 
reduced PRODH expression, and a concomitant dysregulation of 
neurotransmission. Although definitive causality cannot be confirmed, these 
findings strongly support vitamin D supplementation in patients, particularly 
for those with elevated praline, who may represent a large subgroup of the 
schizophrenia population. 

Copyright© 2014 Elsevier B.V. All rights reserved . 



Dental & Rural Health 



1.) Dietary Adequacy of Vitamin D and Calcium among Inuit and Inuvialuit 
Women of Child-Bearing Age in Artie Canada: a Growing Concern (PLOS 
ONE,2013) 

This study demonstrated that 82% of women in the Canadian regions ofNunavut 

and Northwest Territories who were of child-bearing age and who consumed 

traditional food did not have adequate levels of vitamin D. It also found 91 % of 
non-traditional food eaters did not get the estimated daily requirement of vitamin 
D. 

2.) Prevalence of Vitamin D Insufficiency Among Healthy School-aged Cree 
Children (Pediatrics and Child Health, 2014) 

A study from March 2014 found that 4 3 % of 8 to 14 year old Cree children had a 
serum level of below the American Association of Physicians recommended level 

of 50 ng/ml. This study demonstrates the severity of vitamin D deficiency in 

Native populations above 52°N latitude. Despite the small sample size of 52 

children, this study' s results correlate with similar research into vitamin D 
deficiency in populations at higher latitudes. 

3.) Anti-Inflammatory Effect of Vitamin Don Gingivitis: a Dose-Response 
Randomized Control Trial (Oral Health and Preventive Dentistry, 2013) 

A double-blind placebo controlled study followed patients for 3 months. The study 

divided its participants into four groups who received different vitamin D doses: 

group A received 2,000 IU per day, group B received 1,000 IU per day, group C 

received 500 IU per day, and group D received a placebo. It found that both 
groups A, B, and C had a significant decline in inflammatory gingivitis. The 

length of treatment necessary to significantly reduce risk was lowered with 
heightened doses. Group A showed a statistically significant risk reduction at the 

end of the 151 month, group B showed a statistically significant risk reduction at the 
end of the 2°d month, and group C showed a statistically significant risk reduction 
at the end of the 3rd month. The 2,000 IU/d group achieved 48 ng/ml and over an 
80% reduction in their gingival score over 90 days. 



---------------------------------

4.) Vitamin D and Periodontal Health in Older Men (Journal of Dental 
Research, June 2013) 

This 2013 study of U.S. military veterans showed a 33% decrease in periodontal 
disease and a 46% dec,rease in the risk of moderate to severe jaw bone loss in older 
men who consumed greater than 800 IU of vitamin D compared to those who took 
less than 400 IU daily. 

5.) Vitamin D Status of Children with Severe Early Childhood Caries: a Case 
Control Study (BMC Pediatrics, 2013) 

This 2013 Canadian pilot study examined 144 children with severe early-childhood 
caries (S-ECC) compared with 122 controls free of caries. It found that S-ECC 
Canadian pre-school children had significantly greater odds of having low vitamin 
D status. The authors are specifically "recommending vitamin D supplementation 
for children at risk" which "may result in a decrease in the overall prevalence of S
ECC and ultimately reduce the burden on pediatric day surgery centers". 
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Abstract 

Background: Arctic populations are at an increased risk of vitamin D inadequacy due to geographic latitude and a nutrition 
transition. This study aimed to assess the adequacy of dietary vitamin D and calcium among women of child-bearing age in 
Arctic Canada. 

Methods: This study collected data from 203 randomly selected women of child-bearing age (19-44 years) in Nunavut and 
the Northwest Territories of Arctic Canada. Cross-sectional surveys using a validated quantitative food frequency 
questionnaire were analysed to determine the dietary adequacy of vitamin D and calcium and summarize the top foods 
contributing to vitamin D and calcium intake among traditional food eaters (TFE) and non-traditional food eaters (NTFE). 

Results: The response rate was between 69-93% depending on the community sampled. Mean BMls for both TFE and NTFE 
were above the normal range. Traditional food eaters had a significantly higher median vitamin D intake compared with 
non-traditional eaters (TFE=5.13± 5.34 µg/day; NTFE=3.5::!:3.22 µg/day, p=0·004). The majority of women (87%) were 
below the Estimated Average Requirements (EAR) for vitamin D. Despite adequate median daily calcium intake in both TFE 
(1299± 798 mg/day) and NTFE (992 ± 704 mg/ day; p = 0.0005), 27% of the study population fell below the EAR for calcium. 
Dairy products contributed the most to intake of vitamin D (TFE=30.7%; NTFE=39.1%) and calcium (TFE=25.5%; 
NTFE = 34.5%). 

Conclusions: Inadequate diet ary vitamin D intake is evident among Inuit and lnuvialuit women of child-bearing age in 
Arctic Canada. Promotion of nutrient-rich sources of traditional foods, supplementation protocols and/ or expanded food 
fortification should be considered to address this nutrition concern. 

Citat ion : Kolahdooz F, Barr A. Roache C, Sheehy T, Corriveau A, et al. (2013) Dietary Adequacy of Vitamin D and Calcium among Inuit and lnuvialuit Women of 
Child-Bearing Age in Araic Canada: A Growing Concern. PloS ONE 8(11): e78987. doi:l0.1371/journal.pone.0078987 
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Introduction 

Vitamin D and calcium insufficiency are increasingly recog
nized throughout the world, and those with limited solar 
ultraviolet B (UV13) exposure, dark skin pigmentation, the obese, 
elderly, pregnant women and breastfed infants arc at high risk of 
vitamin D inadequacy [I- 3). Low vitamin D status has been 
associated with a list of diseases both skeletal and non-skeletal in 
nature, including rickets, osteoporosis, cancer, type I and type 2 
diabetes, cardiovascular disease, multiple sclerosis, rheumatoid 
arthritis, inflammatory bowel disease, asthma, and schizophre
nia (4-6). Low calcium status has also been associated with 
some chronic diseases and oral health (7). and calcium 
supplementation is associated with a significant protective 
benefit in the prevention of pre-eclampsia and increased birth 
weight (8) . Therefore, there is growing concern that poor prc
and postnatal vitamin D and calcium status among women 

PLOS ONE I www.plosone.org 

greatly increases an infant's susceptibility to these diseases 
(9; IO). 

The main source of vitamin D synthesized in the body is from 
ultraviolet B exposure; however, this is affected by factors such as 
time and duration of exposure, latitude, air pollution, extensive 
body coverage, sunscreen use and skin pigmentation (1) . Residents 
of /\retie nations have limited sun exposure and synthesis of 
vitamin D ( I), hence those individuals may need dietary and 
supplemental sources of vitamin D for adequate nutrition 
(3; 11 ; 12). Furthermore, Aboriginal Arctic populations have 
experienced a transition in diet and lifestyle over the past fifty 
years, resulting in decreased consumption of traditional foods, 
including fish, marine mammals, and organ meats, which arc rich 
sources of vitamin D and calcium (13). 

To date, few studies ha\'e reponcd dietary intake of vitamin D 
and calcium among women of child-bearing age in Arctic Canada. 
ln lnuvik, >Jorthwcst T erritories (NW!), mean daily intake of 
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BACKGROUND: 

First Nations children are at higher risk for vitamin D deficiency and rickets. 

OBJECTIVE: 

To assess the prevalence of vitamin D deficiency and the correlations 
between fat mass, parathyroid hormone and dietary habits with serum 
vitamin D level in a random sample of Cree children eight to 14 years of 
age. 

METHODS: 

Serum 25-hydroxyvitamin D (25[0H]D) levels and additional information 
regarding anthropometrics and dietary habits were obtained from 
participants in two Cree communities. Vitamin D deficiency and 
insufficiency was defined as serum 25(0H)D levels <30 nmol/L and <50 
nmol/L, respectively. Proportions to estimate the vitamin D status were 
weighted to account for the complex sampling design, and Pearson's 
correlation coefficients were used to estimate the associations of milk and 
fish intake, parathyroid hormone and fat mass with serum 25(0H)D levels. 

RESULTS: 

Data from 52 healthy Cree children (mean [± SD] age 11 .1 ±2.0 years; 27 
boys) were included in the analyses. The median serum 25(0H)D level was 
52.4 nmol/L (range 22.1 nmol/L to 102. 7 nmol/L). Forty-three percent (95% 
Cl 29% to 58%) and 81 % (95% Cl 70% to 92°/o) of Cree children had 
vitamin D levels <50 nmol/L and <75 nmol/L, respectively. Vitamin D intake 
was positively associated with serum 25(0H)D levels. Obese children had 
lower vitamin D levels; however, the difference was nonsignificant. 



CONCLUSION: 

There may be a substantial proportion of Cree children who are vitamin D 
deficient. Increasing age, lower dietary vitamin D intake and, possibly, 
higher body mass index were associated with decreased vitamin D levels; 
however, causality cannot be inferred. 

KEYWORDS: 

Aboriginal health; Population Groups; Prevalence; Vitamin D 
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Abstract 

PURPOSE: 

To assess the anti-inflammatory effect of vitamin Don gingivitis at various 
doses. 

MATERIALS AND METHODS: 

In this randomized controlled trial, daily oral vitamin D supplementation was 
given in doses of 2000 IU for group A, 1000 IU for group B, 500 IU for 
group C and a placebo for group D over a 3-month period. The changes in 
gingival scores were measured after the 1st, 2nd and 3rd months. 

RESULTS: 

The gingivitis score changed in direct proportion to the dose of vitamin D 
supplementation. In group A, the mean gingival scores were 2.4 (baseline), 
1. 7 after the first month , 0.8 after the second month and 0.3 after the third 
month. The group B mean baseline gingival score of 2.3 decreased to 2.0 
in the first month, 1.1 after the second month and 0.5 after the third month. 
In group C, the baseline gingival scores were 2.2 and 1.9 after one month, 
1.4 after two months and 0.8 by the last visit. Comparing baseline gingivitis 
scores with the later-visit score using the Wilcoxon paired test, the 
significant anti-inflammatory effect was seen in group A after one month, in 
group B at two months and in group C at three months after oral vitamin D 



supplementation (P < 0.0001 ). However, group D did not show a significant 
antiinflammatory effect. 

CONCLUSION: 

There is a dose-dependent anti-inflammatory effect of vitamin D on 
gingivitis. Vitamin D is a safe and effective anti-inflammatory agent in doses 
ranging from 500 IU to 2000 IU. Results are apparent earlier with the higher 
dose of 2000 IU. 
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Abstract 

Vitamin D, an anti-inflammatory mediator, has potential benefits for 
physical and oral health. Although it is produced endogenously, some 
individuals have a greater need for dietary and supplemental sources. This 
repeated-measures cross-sectional study assessed associations between 
total vitamin D intake and periodontal health in older men. Participants 
were 562 members of the Department of Veterans Affairs Dental 
Longitudinal Study, mean age 62.9 years, who were examined 1 to 4 times 
between 1986 and 1998. A calibrated examiner measured probing pocket 
depth (PPD) and attachment loss (AL) on each tooth . Alveolar bone loss 
(ABL) was determined from radiographs. Severe periodontal disease was 
defined as PPD ~ 5 mm on ~ 1 tooth and AL ~ 6 mm at~ 2 sites (not on 
same tooth), and moderate-to-severe alveolar bone loss as ABL ~ 40% at ~ 
3 sites. Generalized estimating equations were used to compute the odds 
ratios (OR) and 95% confidence intervals (95% Cl) of having periodontal 
disease by level of vitamin D intake. Total vitamin D intake ~ 800 IU was 
associated with lower odds of severe periodontal disease (OR= 0.67, 95°10 
Cl = 0.55-0.81) and moderate-to-severe ABL (OR= 0.54, 95°10 Cl = 0.30-
0.96) relative to intake < 400 IU/day. Vitamin D intake may protect against 
periodontal disease progression. 

KEYWORDS: 

aging ; alveolar bone; clinical attachment loss; periodontal disease; probing 
depth; vitamin D intake 
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Vitamin D status of children with severe early 
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Abstract 

Background: Severe Early Childhood Caries (S-ECC) affects the health and well-being of young children. There is 
limited research in this area, though evidence suggests that children with S-ECC are at an increased risk of malnutrition. 
The purpose of this study was to determine the association between vitamin D (25(0H)D) levels and 5-ECC. 

Methods: This case-control study was conducted from 2009 to 2011 in the city of Winn peg, Manitoba, Canada. 144 
preschool chi dren with S-ECC were recruited from a loca hea th centre on the day of their slated dental surgery under 
general anesthetic. 122 caries-free controls were recruited from the community. Ch ldren underwent a blood draw for 
vitamin D (25(0 H)D), calcium, parathyroid hormone, and albumin ,evels. Parents completed an inteNiewed 
questionnaire assessing the child's nutritional habits, oral health, and family demographics. Analyses included 
descriptive and bivariate statistics as well as multiple and logistic regression. A p value ~ 0.05 was significant. 

Results: The mean age of participants was 40.8 ± 14.1 months. Children with S-ECC had significantly lower mean 25 
(OH)D (68.9 ± 28.0 nmol/L vs. 82.9 ± 31 .1, p < 0.001 ), calcium (p < 0.001 ), and albumin (p < 0.001) levels, and significantly 
higher parathyroid hormone (p < 0.001) levels than those caries-free. Children with S-ECC were significantly more likely 
to have vitamin D evels below recognized thresholds for optimal and adequate status (i.e. <75 and <50 nmol/L, 
respectively). Mu1t:p1e regression ana1ys 1s revealed that S-ECC, 'nfrequent milk consumpr.on, and winter season were 
significantly associated with lower 25(0H)D concentrations. Low 25(0H)D levels, low household income, and poorer 
ratings of the child's general health were significantly associated with S-ECC on logistic regression. 

Conclusion: Children with S-ECC appear to have relatively poor nutritional health compared to caries-free controls, and 
were significantly more likely to have low vitamin D, calcium, and albumin concentrations and elevated PTH levels. 

Keywords: Early childhood caries, Vitamin D, Nutritional status, Calcium, Parathyroid hormone, Preschool children 

Background 
Early Childhood Caries (ECC) is the most common 
chronic disease of childhood and is defined as any decay 
in the primary dentition of children < 72 months of age 
[1,2). Some children develop a rampant subtype of ECC 
termed Severe Early Childhood Caries (S-ECC), a condi
tion known to affect health and well-being [3]. The extent 
of decay that they experience generally warrants rehabili
tative dental surgery under general anesthesia (GA). Un
fortunately, dental surgery is the most common day 
surgical procedure at most Canadian pediatric hospitals 

• Correspondence umschrot@ccuman1toba.ca 
Ttie University of Manitoba. Winnipeg, Canada 

·The Manitoba Institute of Child Health, Winnipeg Canada 
Full hst of author 1nformauon is available at the end of the article 

[4]. While dental surgery targets the visible signs of the 
disease, our understanding of the systemic influence of S
ECC on overall health is limited. 

Quality of life is reduced among those suffering from S
ECC [3,5,6). This can include pain, disturbed sleep and be
havioural changes [6-8). Children with severe decay can 
also have altered eating habits and preferences [5,9]. There
fore, rampant caries can influence nutritional health. A few 
reports reveal that some may be suffering from a degree of 
malnutrition, specifically anaemia and low iron concentra
tions, and have altered growth patterns impacting height 
and body mass index [10-13]. It is plausible that those with 
S-ECC are also deficient in important vitamins and nutri
ents, including vitamin D [14]. 

( ) BioMed Central 
O 2013 Schroth et al IKensee 8'oMed Central Ltd Thts 11 an open access anKle d'stnbuted under the terms of the Creative 
Commons Attnbuoon License (http//creatrvecommonsorg/1Kenses/by/2 OJ which permits unrestrlC!ed use. d1str1bl.tron. and 
reproduction in any medium, piovided the orK}1nal WO<k 11 properly o ted 
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retrospective questions on. prenatal .diet and the child's first 
12 months of life which may have lntroduced recall bias. In 
retrospect, a comprehensive food &.quency assessment 
would have been a useful addition ID the study. Despite 
these lbnitations, the Jaige- sap1ple size provided sufficient 
s1a1istical power, allowing· greater confideru:e In our findings. 

Conduslon 
Based on the findings of this study, we conclude that: 

• Children with S-~CC appear to be at slgnificantly 
greater odds of having low· vitamin D status 
compared to their caries-free controls. 

• Children with S-ECC are likely malnourished, as 
they displayed slgnlficantly lower levels·of calcium 
and serum albumin as well as higher levels of PTH 
compared to the control group. 

This study suggests a clear relationship between vitamin 
;o levels and the caries slatus of preschool children. As a 
result of these findings, It may be advantageous for pri
mary Care providers (Including dentists and physicians) to 
consider serum 25(0H)D-status when assessing the child's 
overall health. Specifically, recommending vitamin D sup
plementation for children at risk of dental caries may re
sult In a decrease in the -overall· prevalence of S-ECC and, 
ultimately, reduce the bun!i;n on pediatric day surgery 
centres. 
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