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Vitamin D production and UV exposure — a systematiceview
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Abstract. Vitamin D is essential for human well-being.
Skin conversion of 7-dehydrocholesterol to previtamb3
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electronic datahases NI=38

by UVB radiation from sun exposure remain the most
abundant source of vitamin D for most humans. Tlere
evidence that a relatively high proportion of p&ojpl many
different countries, including in Australia and N&ealand,
have low vitamin D status. However exposure to she
causes skin cancer and it is therefore criticald¢welop a
public health message that balances both the &skb
benefits of sun exposure. This is very difficultvem the
current state of knowledge about how much sun axeads
needed to optimise vitamin D in different environmss at
different times of the year, and in people withfetiént
phenotypes. We have therefore conducted a systemati
review of all literature pertaining to the effect @ther
natural or artificial radiation on levels of 25-hgetyvitamin

D (25(OH)D), the marker used as an indicator cdmitn D
status. We will synthesise and describe the culiterature
and gaps that need to be addressed.

Background

It has been long established that UV radiationdases
vitamin D levels in humans. However, the increa$e
vitamin D depends on the amount of skin exposextion,
season, personal UV radiation exposure, vitamin D
supplementation, body mass index (BMI) and physical
activity (Kimlin et al. 2014). Artificial UV has len used to
irradiate humans in the laboratory to study iteefbn their
vitamin D levels. However, a recent study has found
artificial UVB to be at least 8 times more effeetiin
inducing 25(OH)D synthesis than solar UVR when
approximately same amount of skin is exposed (Dzittd.
2012).

Methods

The systematic review was conducted according &o th

PRISMA standards (Moher et al. 2009). We searched_ " . : ; :
[As intervention while only nine studies used néatatm

PubMed, Web of Science, Scopus and Cochrane fo
English-language literature from 1980 to Septen#ixt3
for studies on association between vitamin D statafned

by serum 25-hydroxyvitamin D, 25(OH)D concentra}ion
and UV exposure. Search terms includdtamin D, 25-
hydroxyvitamin D, 250HD, vitamin D deficiency,
ultraviolet radiation, UV, UVB, solar UV, sun exposure,
sunlight and related terms. Only articles published in peer
reviewed journals were included. Studies on aninaag
skin samples were excluded. Studies on peoplespithific
health conditions such as psoriasis, rickets, pielti
sclerosis, hyperparathyroidism, etc. were also usbad.
There was heterogeneity in the methods used teasse
outcomes among the studies.
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Figurel. PRISMA flow diagram for study inclusion

Results

We identified 125 studies that matched our selactio

criteria. Eighty-eight of the studies were obsenral and

37 were experimental. Of the 88 observational ssidi4
studies were cross-sectional, 33 prospective caduat 1
was a case control study. Sixty-three studies used
questionnaires to measure the participants’ UV s
while 11 studies used UV dosimeters. Only fourtekthe

37 experimental studies were randomized contrdtieds.
Twenty-eight of the experimental studies usediaidif UV

exposure as intervention.

Vitamin D and artificial UV

Ten randomized controlled trials were identifiedatth
used UV radiation from an artificial source to stitd effect
on vitamin D levels in humans. The trials were @uit
considerably  heterogeneous in  baseline patient
demographics, sample size, dose and frequency of UV
exposure and amount of skin exposed. Eight of thixidls
were conducted on adult males and females, wheteas
studies were in elderly females. The source of Wavied
widely among the trials, ranging from narrow-bandBJto
broadband UVB to recreational or dermatologicalbsas.
The dose of UVB varied from 0.375 SEDs to 3SEDse8e
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of the 10 studies required the participants to egghbeir full
body to the artificial UV (Bogh et al. 2012a; Bogh al.
2012b; Carbone et al. 2008; Lagunova et al. 20a8gdahl
et al. 2012; McKenzie et al. 2012; Thieden et &08),
while three studies exposed 25% or less skin to(Bdgh
et al. 2011a; Bogh et al. 2011b; Chel et al. 1998).

Vitamin D and sun exposure

Among the studies that were included following the

screening, only four were found to have used nhtua
exposure as a source of UV radiation. These tniale also
heterogeneous in  participant  characteristics
intervention. One study was conducted on Chinefanis
(Ho et al. 1985), one on adolescent Arab girls (faaket al.
2006), one on adult non-western immigrants (Wichetal.
2011) and one on elderly residents of an aged feaikty
(Sambrook et al. 2012). The study period varieanfr20
days to 12 months.

Conclusions

A review of the current literature has ascertaitiedlack
of concrete experimental evidence regarding thergxbf
effect of sunlight exposure on 25(OH)D levels oniakih

public health recommendations may be based. Previou

studies on the effect of UV radiation on vitamide®els in

humans have mostly been observational. The current

recommendations are based on either ecologicaiestan
mathematical calculations of vitamin D production i
response to UV exposure. The few experimental suthiat
have been used as a basis for recommendation tuelies
that used artificial UV as the source of radiatioigenerate
25(0OH)D. However, a recent study comparing ultrietio
radiation from natural sunlight and artificial soes, found
UV from the artificial source to be 8 times moréaént in
generating 25(OH)D
understand the effect of natural sunlight on 25(DH)vels.
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