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Learning Objectives

ÐLearn the vitamin D-sensitive diseases

ÐBones, Cancers

Ð Infectious diseases, Autoimmune diseases

ÐMetabolic diseases, Congestive heart failure 

and muscles

ÐQuantify potential benefits of solving 

vitamin D deficiency

ÐDisease incidence and mortality rate risk 

reductions

ÐEconomic burden reductions



Definitions

ÐVitamin D3 (cholecalciferol) is made in the 

skin from 7-dehydrocholesterol from 

ultraviolet-B (UVB) and a thermal process.

ÐSolar UVB extends from 290-315 nm 

UVA extends from 315-400 nm

ÐVitamin D3 is converted in the liver to 25-

hydroxyvitamin D3 (calcidiol).

ÐCalcidiol is converted in the kidney and 

other organs to 1,25-dihydroxyvitamin D3

(calcitriol).



Scientific Evidence

ÐTypes of evidence used to link risk-modifying 

factors to disease outcomes:

ÐEcological studies: populations, diseases 

and risks delimited geographically

ÐObservational studies: case-control, cohort 

studies

ÐMeta-analyses of several observational 

studies

ÐRandomized controlled trials

ÐLaboratory studies can identify mechanisms



Proof of Causality in Biological Systems

ÐA. B. Hill laid down the criteria for 

establishing causality in a biological 

system: 

ÐStrength of association

ÐRepeated finding in many diverse populations

ÐLinear dose-response relation

ÐMechanisms understood

ÐRuling out confounding factors 

ÐExperimental verification

ÐAnalogy



Bones and Fracture Risk Reduction

ÐVitamin D increases the absorption of 
calcium.

ÐVitamin D regulates parathyroid hormone 
(PTH) levels and serum calcium levels.  If 
calcidiol levels are low and PTH levels are 
high, calcium will be taken from the bones, 
and may end up in the arterial walls.

ÐVitamin D supplementation improves 
neuromuscular or neuroprotective
function.1

1Dhesi JK, et al. Vitamin D supplementation improves neuromuscular function in 
older people who fall. Age Ageing. 2004 Nov;33(6):589-95. 



Bones ïMeta-analysis

ÐA vitamin D dose of 700 to 800 IU/d reduced 

the relative risk (RR) of hip fracture by 26% 

(pooled RR, 0.74; 95% CI: 0.61-0.88) and any 

nonvertebral fracture by 23% vs calcium or 

placebo. 

ÐNo significant benefit was observed for 

RCTs with 400 IU/d vitamin D. 

Bischoff-Ferrari HA, Willett WC, Wong JB, Giovannucci E, Dietrich T, Dawson-

Hughes B. JAMA. 2005 May 11;293(18):2257-64. 



Studies of UVB and Cancer

Ecological Studies of UVB and Cancer 

Incidence and Mortality 

ÐCedric and Frank Garland made the first 

ecological study of cancer and solar UVB in 

1980.

ÐThey saw that colon cancer rates were lowest in 

the sunniest part of the country.

ÐThey hypothesized that vitamin D was likely the 

agent.
Garland CF, Garland FC. Do sunlight and vitamin D reduce the likelihood of colon 

cancer? Int J Epidemiol. 1980 Sep;9(3):227-31. 
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Cancer Risk Modifying Factors

ÐThere are a number of factors that 

modify the risk of cancer.

ÐThey can often be included in studies 

by means of indices.

ÐExamples include air pollution, diet, 

smoking, alcohol consumption, ethnic 

heritage, and urban/rural residence.




