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Is vitamin D deficiency responsible 
for multiple health problems in 
modern society? If so, since sun-

light is its main source, many Orego-
nians may be at risk for vitamin D 
deficiency because of wet, cloudy win-
ters with short daylight hours (Figure 
1.) Vitamin D is no longer about just 

bone health. In recent years, books 
such as “The Vitamin D Solution” and 
health articles have advocated higher 
vitamin D intake to counteract many 
acute and chronic illnesses.1,2 On the 
other hand, a systematic review of vi-
tamin D and calcium supplementation 
by the Agency of Healthcare Research 
and Quality (AHRQ) recently con-
cluded that a majority of the findings 
concerning the effect of these nutri-
ents on health outcomes were “incon-
sistent”.3 Unfortunately, we don’t have 
the definitive well-conducted ran-
domized controlled trial on which to 
base clinical and public health recom-
mendations. In this CD Summary, we 
“bone up” on vitamin D deficiency. 
VITAMIN D DEFICIENCY

We know that vitamin D deficiency 
leads to rickets and osteomalacia. But 
more recent research has proposed 
vitamin D deficiency as a contribu-
tor to cancers, autoimmune diseases, 
infectious diseases, and cardiovascular 
disease.4,5 As evidence, experts cite that 
many of these conditions have higher 
incidence in people living at higher 
latitude where there is greater season-
al variation in daylight. In addition, 

data from the (in)famous Harvard-
based longitudinal cohort studies, 
including the Nurses’ Health Study 
and Health Professionals Follow-up 
Study, have shown that participants 
with low 25-hydroxyvitamin D levels 
at baseline had higher risk of later 
cancer and myocardial infarction. A 
meta-analysis of vitamin D clinical 
trials also showed a mortality benefit 
from vitamin D supplementation,6 
although as part of the systematic 
review, AHRQ re-analyzed the data 
and did not find a mortality benefit. At 
the cellular level, there are vitamin D 
receptors in numerous tissues, includ-
ing brain, prostate, breast, and colon. 
As an immunomodulator, vitamin 
D can stimulate the production of 
cathelicidin, a peptide that is a “natu-
ral antibiotic”. Low vitamin D levels 
are associated with increased risk of 
progression of tuberculosis.7 

Other experts caution that “low 
vitamin D levels may simply be a 
marker for lower health status rather 
than a cause of it.”8 Confounding may 
explain why vitamin D appears to be 
protective, as people who have greater 
sunlight exposure, like healthy, physi-
cally active, normal weight persons, 
are also likely to have higher vitamin 
D levels.  
THE ABC’S OF D

Vitamin D is unique in that our 
main source is good old sunlight. Here 
is a refresher of vitamin D metabo-
lism: Solar UVB radiation generates 
previtamin D3 in the skin, which 
leads to circulating vitamin D. In 
the liver, vitamin D is hydroxylated 
to 25-hydroxyvitamin D, the main 
circulating metabolite. In the kidney, 
an additional hydroxylation step 
generates 1,25-hydroxyvitamin D, the 
biologically active form. With suffi-
cient 1,25-hydroxyvitamin D, there is 
enhanced intestinal calcium absorp-
tion and decreased secretion of para-
thyroid hormone. The overall effect of 
sufficient vitamin D, in the presence 

of adequate calcium and phosphorus, is 
strong, healthy bones.

Over 90% of our vitamin D supply 
is through UV-B rays. In a fair skinned 
person, a blast of 20–30 minutes of sun-
light on the face and forearms at midday 
generates about 2000 IU of vitamin D, 
and 2–3 “doses” per week can maintain 
sufficient vitamin D levels.9 Sunscreen 
can decrease vitamin D generation. An 
important unanswered research ques-
tion is whether there is a “safe” dose of 
sun exposure that can maintain sufficient 
vitamin D levels without risking skin 
cancer. Unfortunately in adults, it’s hard 
to eat your way to vitamin D sufficiency. 
Some good sources of vitamin D include 
oily fish (salmon, sardines, mackerel, 
tuna) and fortified milk, orange juice, 
cereals, yogurt, and margarine.
OPTIMAL VITAMIN D LEVELS

The current gold standard for assess-
ing one’s vitamin D status is the 25-hy-
droxyvitamin D level. This is commonly 
reported as ng/mL. (If you see nmol/L, 
multiply the ng/mL by 2.5 to get the 
equivalent; 20 ng/mL=50 nmol/L). The 
prevailing cutoff point for vitamin D 
deficiency is 25-hydroxyvitamin D < 20 
ng/mL. But some experts recommend 
the optimal level of 25-hydroxyvitamin 
D should be > 30 ng/mL, and even up to 
70 mg/mL.4,9,10 As evidence to support 
higher levels, pre-modern humans living 
in sun-rich environments spent all their 
time outdoors and had “natural” 25-hy-
droxyvitamin D levels between 40-70 ng/
mL.

For Oregonians, meeting this stan-
dard would label most of us “vitamin 
D-insufficient” for some or all of the 
year. A study from Great Britain (latitude 
50–60 degrees)* found the average 25-hy-
droxyvitamin D level was 16.4 ng/mL in 
winter/spring and 24.1 ng/mL in sum-
mer/fall.11 In addition, 87% of the cohort 
of 45 year olds had 25-hydroxyvitamin 
D < 30 ng/mL! Let’s face it: this sum-
mer’s beautiful weather notwithstand-
ing, parts of Oregon (you know where!) 

*Oregon’s latitude is 42–46 degrees. 

SHINING SOME SUNLIGHT ON VITAMIN D

Figure 1. Average Annual Number Clear Days
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Source: Western Regional Climate CenterSource: Western Regional Climate Center
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are not what we would euphesmisti-
cally call “high UV ray risk” (Figure 
2). Although vitamin D is fat-soluble 
and can supply the body for months, 

seasonal variation in vitamin D levels 
results in lower levels in the winter 
and spring. 
CURRENT DIETARY  
RECOMMENDATIONS

The current recommended intake of 
vitamin D, per the Institute of Medi-
cine, is 200 IU/d from birth to age 50 
(including pregnant women), 400 IU/d 
for adults aged 50-70, and 600 IU/d for 
those older than 70.12 Note that these 
levels are inadequate in the setting of 
established osteomalacia or rickets, 
which require much higher doses to 
replenish vitamin D stores. The IOM 
is currently completing a 24-month 
long review of the vitamin D dietary 
reference intake, and is supposed to 
release updated recommendations 
this fall. Others have advocated that 
adults without adequate sun exposure 
should consume 800-1000 IU/day.4 

The American Academy of Pedi-
atrics recently upwardly revised the 
minimum daily intake of vitamin D 

to 400 IU for all infants and children, 
including adolescents. Breastfed and 
partially breastfed infants should be 
supplemented with 400 IU/day of vita-
min D.13 Other children should receive 
vitamin D supplements unless they 
take in sufficient vitamin D through 
fortified formula, milk or other foods. 
All formulas contain >400 IU/L of vi-
tamin D, and vitamin D-fortified milk 
and orange juice contains 100 IU/8 oz.
VITAMIN D SUPPLEMENTS

Vitamin D supplements are D2 
(ergocalciferol, plant-derived) and 
D3 (cholecalciferol, fish-derived), but 
D2 is only 30% as effective as D3 so 
would require three times the dose. 
As a supplement to maintain higher 
25-hydroxyvitamin D levels, experts 
recommend 1000 IU of vitamin D3 per 
day or 3000 IU of vitamin D2 per day.4 
Before we all rush out to buy vitamin 
D supplements, however, there is 
scientific consensus that not enough 
is known about the safety of long-term 
exposures to aggressive vitamin D 
supplementation.14

BOTTOM LINE
More than 150 clinical trials of 

vitamin D are in process to answer 
vitamin D’s role in multiple health 
conditions.9 Physicians slow to recom-
mend vitamin D may be missing out 
on the next medical breakthrough. 
On the other hand, the history of 
medicine is filled with products that 
initially generated great enthusiasm 
only to fall by the wayside as further 
research became available (see vitamin 
E, beta carotene, hormone replacement 
therapy, Redux, Vioxx, Avandia). Phy-
sicians who demand more evidence to 
support vitamin D supplementation 
may be rewarded.

for more information
See CDC Grand Rounds session on 

“The Importance of Monitoring Vita-
min D Status in the U.S.” www.cdc.gov/
about/grand-rounds/archives/2010/08-
August.htm (Accessed 19 Sep 2010).
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Figure 2. 2009 UV index forecast
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Source: National Weather ServiceSource: National Weather Service

http://www.cdc.gov/about/grand-rounds/archives/2010/08-August.htm
http://www.cdc.gov/about/grand-rounds/archives/2010/08-August.htm
http://www.cdc.gov/about/grand-rounds/archives/2010/08-August.htm



