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ABSTRACT – Over the last few years, vitamin D deficiency has
emerged as a risk factor for many diseases. Public awareness
of the importance of the ‘sunshine vitamin’ is increasing,
however deficiency remains an ongoing problem. Is an aware-
ness of the importance of vitamin D enough to promote
healthy people to take supplements or is a different approach
required? In this article the importance of vitamin D is dis-
cussed and data showing that knowledge of this is not suffi-
cient to encourage people to take supplements are presented. 
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Vitamin D deficiency has emerged as a risk for many diseases –
multiple sclerosis,1 asthma, rheumatoid arthritis, cardiovascular
disease and tuberculosis (TB), to name but a few. While vitamin
D has long been known to have effects on skeletal and renal tis-
sues, the cognate receptor for vitamin D, the vitamin D receptor,
is present in a wide variety of tissues and cells, including circu-
lating T- and B-lymphocytes and antigen-presenting cells, such
as macrophages and dendritic cells. Immune cells are able to
transform 25-hydroxyvitamin D into the active metabolite,
1,25-dihydroxyhydroxyvitamin D, which in turn exerts auto-
and paracrine effects on the same cells and their neighbours.2

As 1,25-hydroxyvitamin D has a half-life of hours and is reg-
ulated by parathyroid hormone (PTH) and calcium/phosphate
levels, serum 25-hydroxyvitamin D levels are widely accepted as
being representative of overall vitamin D stores and availability.
Serum levels above 75 nmol/l are considered ‘sufficient’.3 At
levels below 75 nmol/l, calcium absorption by the gut is subop-
timal and PTH secretion is stimulated.1 However, in the wider
range of diseases for which low serum vitamin D is a significant
risk factor, little work has been done to determine the optimal
vitamin D levels.

The controversies surrounding vitamin D supplementation in
clinical practice were recently highlighted in the New England
Journal of Medicine.3 Optimal levels of vitamin D to maintain
skeletal health may well be different from those indicated for
other diseases.3 Studies examining the effect of vitamin D on

osteoporosis have shown inconsistent results, with the overall
picture being of slight benefit with little risk.4 Trials of vitamin
D supplementation as an adjunct to antituberculous therapy in
those with active TB have not shown a benefit in terms of either
mortality or clinical outcome.5 However, given the lack of
knowledge regarding optimal dosage, this outcome is far from
conclusive. No randomised controlled trials of vitamin D sup-
plementation have been carried out in any of the other non-
skeletal diseases associated with deficiency, although
momentum is gathering.

The epidemic of vitamin D deficiency in both the UK6 and
other countries of similar latitude,7 is well described through
large, population-based epidemiological studies. More recently,
this has reached a wider audience, with interest in vitamin D
deficiency increasing in the popular press. With interest in the
‘sunshine vitamin’ increasing, are those of us with a vested
interest in vitamin D levels heeding our own advice?

The authors work in a research group where one focus of work
examines the potential link between vitamin D deficiency and
multiple sclerosis. Among the group the awareness of the link
between low vitamin D and disease is very high; indeed the
research blog from the group advocates supplementation of up to
5,000 IU per day (http://multiple-sclerosis-research.blogspot.com
/2010/02/what-dose-of-vitamin-d.html). One would suppose,
therefore, that members of the group would take steps to ensure
that sun exposure and vitamin D intake levels were sufficient,
especially over the winter months. In order to test this hypoth-
esis, members of the research group were studied at the end of
winter (April 2010, n�23) and the end of summer (October
2010, n�27). Serum 25-hydroxyvitamin D levels were then
determined using a commercially available ELISA
(Immundiagnostik, Germany; ref K2106). As can be seen in Fig
1, the difference between end of winter and end of summer
serum vitamin D levels is easily apparent (p�1.35�10^�8,
t-test on log values). At the end of winter, 77.8% of subjects did
not have sufficient vitamin D levels, whereas this proportion fell
to 12.0% at the end of summer. This differs from a UK popula-
tion-based study,6 where 87.1% and 60.9% were not sufficient at
the end of winter and summer respectively.

It would appear, therefore, that a relatively detailed knowledge
of the importance of adequate serum vitamin D levels is insuffi-
cient to motivate those ‘in the know’ to take sufficient vitamin D
supplements over the winter months. The proportion of sub-
jects taking any vitamin D supplementation actually fell over the
summer months, from 39% supplementing at the end of winter
to 22% at the end of summer (difference not statistically signif-
icant). However, those taking supplements were more likely to
do so regularly at the end of summer, probably due to informal
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discussions about the preliminary results of this study (7.41%
regularly supplementing at the end of winter � 34.78% at the
end of summer, p�0.02). In those taking supplements there was
a wide variation in the dose taken, from 400 IU to 5,000 IU/day.

These observations are timely, particularly in view of the cur-
rent debate on what is the most suitable recommended daily
allowance for vitamin D supplementation. The Institute of
Medicine has recently published guidelines on recommended
vitamin D intake, which recommend a daily intake of around
600 IU, with a safe maximum of 4,000 IU.8 The use of vitamin
D supplements has in the past been clouded by concerns
regarding safety.9 Clearly the current recommended dietary
allowance for vitamin D supplementation is inadequate and this
important issue needs to be addressed.

What hope is there for patients and the general population?
The guidelines surrounding vitamin D supplementation are con-
stantly changing, have a wide variety of recommended doses, and
appear to have little in the way of rigorous scientific background.
When attempting to supplement the diet of healthy people, com-
pliance issues are a major barrier. One possible strategy to avoid

these could be the fortification of foodstuffs, although this clearly
has major ethical and practical implications.

At the moment, therefore, an attempt to improve education
about the importance of vitamin D, together with further
research into its role in health and disease is a necessity.
Awareness surrounding vitamin D is already on the increase,
and it is hoped that this will be maintained, and translated into
rigorous public health strategies.
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