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gVitamin D, really a steroid, vital for bone health, with suggested recent
rickets increases, _qthe_r health issues, from deficiency from sun avoidance

Munns CF, Simm PJ, Rodda CP et a/(2012)
Incidence of vitamin D deficiency rickets among Australian children: an Australian Paediatric
Surveillance Unit study
Med J Aust
196:466-468

#& Two vitamin D sources, solar UVB (295 - 315nm) for most, and oral, both

effective if dietary calcium and parathormone, calcitonin function normal
Jones G, Strugnell, SA, DelLuca HF (1998)
Current understanding of the molecular actions of vitamin D
Physiol Rev
78:1193-1231

& Wavelengths inducing skin DNA damage, sunburn, ageing, cancer and
vitamin D production very similar in UVB region

#& Relationship between sun exposure, DNA damage, vitamin D status needs
clarification, as advantage and disadvantage from same source illogical

g8 Effect of sunscreen use on vitamin D production needs clarification

3 Effect of skin pigmentation on vitamin D production needs clarification





CIE Action Spectra for Production of Sunburn Erythema and
Previtamin D
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Relationship Between DNA Damage as Assessed by Thymine Dimer
Production and Vitamin D Levels
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High UVR exposure to obtain vitamin D increases risk of skin sunburn, ageing,
cancer, not ideal in evolutionary terms, so what may be explanation?





3 62 Polish volunteers offered free week’s vacation in cloudless Tenerife
(28°N) in March 2011, sunbathed daily round hotel pool, wore wrist UVR meter

3 20 group A volﬁnfeers uséd high UVA protection sunscreen of SPF 18.9+2.8

#8 20 in group B used low UVA protection UVB sunscreen of SPF 17.7+2.7

#6 Spectrally different sunscreens (both nominally SPF 15) used to see if
vitamin D responses varied

& 22 in non-interventional group C in different hotel sunbathed at will

&8 Precisely quantified thrice daily sunscreen use in groups A and B ensured all
subjects maintained 2mg/cm? concentration throughout exposure

#& 17 control volunteers remained in wintry Lodz in Poland
g8 Sunburn erythema quantified by reflectance spectroscopy

&8 Blood taken before, after exposure, serum 25 (OH) vitamin D assessed by
mass spectrometry in two separate laboratories to improve reliability





Comparison Between UVR Incident on Non-Interventional Group C (In One
Hotel) and Sunscreen Groups A and B (In Another Hotel)

Daily Accumulating UVR Dose Received Over
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Sunscreen users received a little less UVR exposure than non-interventional
group (probably because in less sun-exposed hotel)





Sunscreens A and B Prevented Sunburn Erythema as Assessed by
Reflectance Spectroscopy on Volunteer Chests
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Sunscreen users did not sunburn but non-interventional group did





Change in 25(0OH) Vitamin D Levels in Sunscreen Groups A and B and Non-
Interventional Group C (similar results from both laboratories)
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All exposed groups developed 25(0OH) vitamin D increases, with careful
sunscreen users only moderately less than non-users, with broad-spectrum
sunscreen apparently better than mostly UVB sunscreen





¢ Similar type of result to previous work where lower 3 SED UVB to much
smaller 25% body area three times weekly with SPF 8 sunscreen maintained
vitamin D levels when applied in 2mg/cm? concentration

Faurschou A, Beyer DM, Schmedes A, Bogh MK, Philipsen PA, Wulf HC (2012)
The relation between sunscreen layer thickness and vitamin D production after ultraviolet B exposure: a
randomized clinical trial
Br J Dermatol
67:391-5

3 Very careful, very high SPF sunscreen use therefore seems likely to
prevent vitamin D production

¢ Usual sunscreen use in normal subjects achieves only one third of stated
SPF, strongly suggesting this does not happen, SPF 50 seeming safe

Norval M, Wulf HC (2009)
Does chronic sunscreen use reduce vitamin D production to insufficient levels?
Br J Dermatol
161 :732-736





Effect of Skin Melanin of Any Depth of Colour on Vitamin D Production






Protocol for Assessment of Vitamin D Synthesis in Melanin Study

Blood draw to
measure baseline
vitamin D level

1

2 SED irradiation by Arimed B solar simulator
(whole body apart from underwear)

3 or 4 day interval

Follow-up blood draw to assess vitamin
D levels immediately followed by 2 SED
irradiation, repeated four more times





Comparison of Spectra of London Summer (22 June 2001) Noon and Arimed
B Solar Simulator
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Data Excluding Two Outliers in Type IV-V Indian Sub-Continent Group
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Same vitamin D increases for same UVR doses for all skin types, though
different initial levels, very possibly from reduced sun exposure

Kift R, Berry JL, Vail A, Durkin MT, Rhodes LE, Webb AR (2013)

Lifestyle factors including less cutaneous sun exposure contribute to starkly lower vitamin D levels in U.K. South

Asians compared with the white population
Br J Dermatol
169 :1272-1278





Vitamin D Increase After Total 10 SED UVR Exposure (Two to Three
Sunburning Doses for Fair Skins)

80 -
a
2 70 -
-
©, 60 -
4
f'\50.
-
e <
3 0 40
.
Q&
@ E.30 -
:v
()
o 20 -
&
_: 10'
o
O' T 1

I/11 SEEA ISC V/VI
g8 Fair, brown, black skins all achieved essentially same

25(0H) vitamin D increases after same UVR exposure to same skin areas

& This replicates previous findings

Bogh MK, Schmedes AV, Philipsen PA, Thieden E, Wulf HC (2010)
Vitamin D production after UVB exposure depends on baseline vitamin D and total cholesterol but not
on skin pigmentation
J Invest Dermatol

30:546-553





&8 Significant vitamin D rises for sunscreens A, B without sunburning (mean
increase =16nmol/L), with A rise greater than B (19, 13 respectively), not
significant, but broad spectrum sunscreens may be better for vitamin D

& Significant and greater vitamin D rises in non-interventional group C but
with marked sunburning (increase in 25(0OH)D = 28nmol/L)

& Sunscreens at 2mg/cm? for quoted SPF therefore did reduce vitamin D
production but still enabled significant increases without sunburn

& As sunscreens usually poorly applied to give a third of SPF, SPF 50
sunscreens should generally permit same, adequate vitamin D response

3 Constant, very obsessive, very high SPF sunscreen use may well prevent
adequate vitamin D production

#& Melanin does not affect vitamin D synthesis, however dark the skin





38 Further evidence that good sun protection does not prevent adequate
vitamin D production is normal hair-covered cows make adequate vitamin D

Hymgller L, Jensen SK (201_0) Vitamin D(3) synthesis in the entire skin surface of dairy
cows despite hair coverage J Dairy S5¢i93: 2025-9

#& Response reduced if hide partly covered, showing hide area responsible,
as in man
& Normal cows do not suffer skin sunburn, cancers under hair despite
constant sun exposure

Spradbrow PB, Samuel JL, Kelly WR, Wood AL (1987) Skin cancer and papillomaviruses in cattle
J Comp Pathol 97:469-79

& Human hair gives solar UVR protection factor between 5 and 17, more for
short hair, allowing only 0.75-1.4 SED/hour then to scalp when sun high

Parisi AV, Smith D, Schouten P, Turnbull DJ (2009) Solar ultraviolet protection provided by
human head hair Photochem Photobiol 85 :250-254

& Strongly further suggests mild UVR exposure maintains adequate vitamin D





€ Further, mean vitamin D similar from 25° to 70° N, whatever UVR strength
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3 Levels not greatly dependent on heavy sun exposure, being slightly higher

in summer, lower in winter everywhere, at 40 to 80nmol/L

38 Best explained by internal bodily regulation, long two-month vitamin D half
life, small exposures raising low levels rapidly, high only a little more

Jones G (2008) Pharmacokinetics of vitamin D toxicity Am J Clin Nutr 88:582S-6S
Bogh MK et a/(2011) Vitamin D production depends on ultraviolet-B dose but not on dose rate Exp Dermato/ 20:14-8





& Vitamin D deficiency risk is increased though with constant extensive
clothing cover, liberal high protection sunscreen use, sun avoidance because
of prior skin cancer, photodermatoses or photosensitising medications, poor

diet, liver, renal disease, medication affecting vitamin D levels

Munns CF, Simm PJ, Rodda CP et a/(2012)
Incidence of vitamin D deficiency rickets among Australian children: an Australian Paediatric
Surveillance Unit study
Med J Aust
196:466-468

¢ Oral vitamin D not needed in normals, but at risk groups need 600 IU/day
(15u9g) in adults, 800 if over 70, 4000 maximum, but not in hypercalcaemia,
hypervitaminosis D, renal osteodystrophy with hyperphosphataemia, and
given with care in atherosclerosis, impaired cardiac, renal function, vitamin D
sensitivity, sarcoidosis, when mild sun exposure preferred

1. Consensus Statement on Vitamin D and Sun Exposure, 2012
New Zealand Ministry of Health
2. Report 2010
US and Canadian Institute of Medicine





¢ In summary, vitamin D levels worldwide similar in summer, winter, and
only minor ultraviolet B exposure seems needed for satisfactory levels

Rhodes LiE, Webb AR, Fraser 7HI, Kift R, Durkin MT, Allan D, O'Brien SJ, Vail, A, Berry JL (2010)

Recommended summer sunlight exposure levels can produce sufficient (> or =20 ng ml(-1)) but not the proposed
optimal (> or =32 ng ml(-1)) 25(OH)D levels at UK latitudes
J Invest Dermatol
130 :1411-1418

& Low vitamin D goes up with mild, high goes up little with strong, exposure

Bogh MK, Schmedes AV, Philipsen PA, Thieden E, Wulf HC (2010)
Vitamin D production after UVB exposure depends on baseline vitamin D and total cholesterol but not on skin
pigmentation
J Invest Dermatol
30:546-553

36 1.5 SED over 0.6% body surface area raises levels, 0.75 SED over 24%

Bogh MK, Schmedes AV, Philipsen PA, Thieden E, Wulf HC (2011)
Interdependence between body surface area and ultraviolet B dose in vitamin D production: a randomized controlled
trial
Br J Dermatol
164 :163-169

#& Sunscreens and animal coats have little effect
& Pigmentation has no effect
3 Low vitamin D associated just with poor diet, heavy clothing in Australian

study

Munns CF, Simm PJ, Rodda CP et a/(2012)
Incidence of vitamin D deficiency rickets among Australian children: an Australian Paediatric Surveillance Unit study
Med J Aust

3 No good evidence that low&FPVItAHIN D levels in winter important






#& Suggests only small exposures needed for vitamin D production in normals
and that no specific exposure time should be advocated, particularly as solar
ultraviolet levels vary hugely and cannot be judged

# This is situation in very sun- and vitamin D-conscious Denmark, where sun
is less intense than here (Hans Christian Wulf, personal communication)

& This contention fits into seeming mammalian need for very moderate,
largely harmless sun exposure as evolutionary advantage, not drawback:

1. To avoid constant delayed type hypersensitivity reactions causing the sun
rash, polymorphic light eruption, and constant allergic contact dermatitis

by suppression of adaptive immunity
Felton S, Navid F, Schwarz A, Schwarz T, Glaser R, Rhodes LE (2013)
Ultraviolet radiation-induced upregulation of antimicrobial proteins in health and disease
Photochem Photobiol Sci
12:29-36

2. To induce bactericidal defensins by activating innate immunity, to prevent

skin infection with reduced adaptive immunity
Glaser R, Navid F, Schuller W Jantschitsch C, Harder J, Schroder M, Schwarz A, Schwarz T (2009)
UV-B radiation induces the expression of antimicrobial peptides in human keratinocytes in vitro and in vivo
J Allergy Clin Immunol
123 :1117-1123

3. To avoid vitamin D deficiency
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Skin-sunlight interface

Solar UVR reaching
Earth’s surface is ~95% UVA, 5% UVB

Action spectrum
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Young AR et al (1998) J Invest Dermatol
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Health outcomes

Sunburn

Immunosuppression
Skin cancers
- + -
Photoageing
Photosensitivity

Vitamin D synthesis





* VITAMIN D SYNTHESIS
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Vitamin D synthesis w=wwm
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Vitamin D synthesis

* Most of the 7-DHC is present in the epidermis
although there is a little in the dermis

« Within the epidermis, the cells in the lower layers
(basal and stratum spinosum) are believed to
contain most of the 7-DHC
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Rhodes & Webb (2012) ESP Handbook;
Webb et al (1989) J Clin Endocrinol Metab
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Cut-off Levels for Vitamin D sta‘rus

Circulating 25(0OH)D Status
<5-10 ng/ml (12.5 -25 nmol/L) Deficient?
< 20 ng/ml (50 nmol/L) Insufficient
> 20 ng/ml (50 nmol/L) Sufficient?
< 32 ng/ml (80 nmol/L) “Suboptimal”
> 32 ng/ml (80 nmol/L) “Optimal”4






* MODIFIERS OF VITAMIN D
STATUS
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Solar source of vitamin D:
external factors - predictable

Factors influencing solar zenith
angle, UVR path-length:

— Latitude (low)
— Season (summer)
— Time of day (solar noon)

[UK latitudes (50-60°N) — insufficient
ambient UVB in winter]
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Solar source of vitamin D:
external factors - more variable

Atmospheric conditions affecting UVR
transmission:

— Ozone (stronger absorber in UVB than UVA)
— Clouds (generally reduce all wavelengths)

— Aerosol pollutants (generally reduce all
wavelengths)

Earth’s surface conditions - reflectivity
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Solar source of vitamin D:
personal factors - physiological

Skin pigmentation:
« Melanin is a broad UV-visible radiation absorber

« Melanin competes with the chromophore 7-DHC for absorption of
UVB, thus making less available to 7-DHC.

« Darker skin reported to have same capacity for vitamin D synthesis but
higher absolute UVR doses required.

« Experimental data conflicting. Situational.
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Solar source of vitamin D:

University Teaching Hospital

personal factors -physiological

Age:
« 7-DHC content in skin | with age

« accompanied by |ability to photosynthesise pre-vitamin D, (ex vivo
study of skin samples)

Tissue sink/storage:
- Fat, BMI
 Muscle

Genetic factors

McLaughlin & Holick (1985) J Clin Invest; Wang et al (2010) Lancet;
Berry & Hypponen (2011) Curr Opinion Nephrol Hypertens
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Lifestyle:

« Time spent outdoors

« Time of day when outdoors
« Sunny holidays abroad

Webb et al (2010) Br J Dermatol;
Mavroeidi et al (2013) PLoS One
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Photoprotective measures:
 Use of shade
« Clothing

« Usually confers high level of protection, though dependent on
weave, colour, tight/loose fit

« Surface area exposed: Reportedly important at low UVR doses

(0.75 SED and 6 to 24% SA; without effect at 1.5 and 3 SED)
Bogh et al (2011) Br J Dermatol
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The University of Manchester solar. Sour.ce of vi?amin D: University Teaching Hospital
personal factors - behavioural

Photoprotective measures:
e Sunscreens

* Increase in 25(OH)D occurred after UVR,
except at sunscreen thickness of 2 mg/cm?

« Due to imperfect application methods,
less impact in real life

Faurschou et al (2012) Br J Dermatol; Matsuoka et al (1988) Arch Dermatol; Norval &
Wulf (2009) Br J Dermatol; Springbett et al (2010) J Photochem Photobiol B. Biol





- SUN EXPOSURE & PUBLIC
HEALTH MESSAGES
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National guidance on sun protection

St

The University of Manchester

%% CANCER
1:';.*, ! RESEARCH o
i UK British
Association of

Dermatologists
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Dépar‘tment
of Health

 Aimed at reducing excessive exposure in summer -
particularly evidenced by sunburn (also “sunbaking”)

 Focuses on those at higher risk of skin cancer particularly
skin types | & Il, multiple moles, freckles, h/o skin cancer

« Vitamin D: increasingly aware of need for messages allowing
some “safe” exposure, and for more specific information for
population sectors, incl. skin types V & VI.
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Vitamin D from casual sun exposure
at northerly (UK) latitudes

 Has been stated that brief, casual exposures to
summer sunlight, several times per week, are
sufficient for fulfilling vitamin D requirements in a
light-skinned person

« However:
— Previously based on estimates from v limited expts

— May not be appropriate based on re-evaluation of
25(0OH)D cut off levels for vitamin D sufficiency





* RESEARCH EXAMINING SUN-
LIGHT EXPOSURE GUIDANCE &
VITAMIN D
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245 white Caucasian adults

(A) Intervention study: (B) Field study: Measure
Course of simulated summer sunlight personal natural sunlight expo-
— mimicking casual exposures sure levels throughout the year

ﬂ ll

Relate resultant vitamin D to levels for deficiency,
insufficiency & proposed “optimum”

Define amount & patterns of sun exposure
sufficient to avoid low vitamin D in winter

! @

Public health DH guidance on
guidance on sunlight vitamin D
exposure supplements
38 CANCER

3 RESEARCH
"y UK
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Simulated summer sunlight exposures

* N=120 white Cauc, 20-60y, phototypes I-IV, Manchester, UK
* 6-wk course UVR - length of school summer holiday period

* Jan - Feb when ambient UVB is negligible at UK latitudes

* Low dose (1.3 SED, ~1.1 SED in sunlight) UVR x 3 weekly
* Wearing T-shirts & knee-length shorts - ~35% skin SA

* 95% UVA: 5% UVB (Philips HB598 horizontal cabinet,
Irradiation of dorsal and ventral surfaces simultaneously,
tubes replaced by Arimed B & Cleo Natural tubes).
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Pre-Vitamin D irradiance
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insufficiency to sufficiency (IOM) after a
simulated summer's casual sunlight exposures
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Equivalent to 13 mins exposures, to 35% surface area, on a clear
June midday in Manchester (53.5°N)
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Approximate guide:
how much time in the sun?

Lying flat: Standing up:

Cabinet irradiates Radiative transfer modelling,
dorsal & ventral surfaces Model SMARTS 2.95. Standing
simultaneously. In sunlight, vertical with body sites randomly

this would be sequential orientated to the sun

= ~13 mins x 6/week = ~17 mins x 6/week
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Manchester, UK
& other locations
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Solar Horizontal: :
: Random | Dates with
: elevation, |ventral/dorsal :
Latitude : ) vertical | noon solar
midsummer, | sequentially ) o
. (mins) | elev>45
noon (mins)*
53.5°N o 11Ap-
Manchester 60 15 17 31Aug
30° N
(Cairo, 830 8 13 | ° FNegv‘ 2
Austin)
40° N
(Beijing, 730 10 14 8 Mg‘ét‘ 0
Philadelphia)
50° N
(Frankfurt, 63° 12 15 2 Agé _t 10
Winnipeg,) P
60° N (Oslo, o 1 May-1
Anchorage) o3 16 19 Aug
solar
Anywhere elevation 22 24
450

*Approximate times based on 6 x weekly exposure. Other locations derived from UVR
action spectra & local sunlight emission spectra.
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Manchester white Caucasian field study
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Median solar exposures >3 SED/week in spring/summer vs 0.1 SED in winter
Clear seasonal pattern with late summer (Sep) peak and winter (Feb) trough
Mean noontime (11-00 to 13-00) mins outdoors = 9 mins (weekdays) & 18 mins (weekend days)
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Retaining sufficiency in winter?

University Teaching Hospital

* Regression analysis in the field study indicates those
(~25%) subjects reaching a summer-peak level of ~32
ng/mL, (80 nmol/l) retain >20 ng/mL (50 nmol/l) at winter
trough (62% variance, p<0.001)

* |f ayear-round level of 20 ng/mL (50 nmol/l) is required,
then current UK recommendations on sunlight exposure
and oral vitamin D intake achieve this in a minority

* Further evaluation currently ongoing in larger data set with
assessment against UK climate conditions

Department
of Health
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Darker skin types: field study
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Risk in photosensitivity conditions

« Large group of disorders where people show abnormal
reactions to low doses of UV &/or visible radiation

« Aetiology: genetic, biochemical, immune, drug-induced

« Skin symptoms on sun exposure -
— They avoid sunlight
— Employ vigorous photoprotective measures
— BUT: are no more likely to take vitamin D supplements
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Peak <20ng/ml (<10 ng/ml): 47% (9%) photosensitive vs 17% healthy subjects

Trough <20ng/ml: 73% (32%) photosensitive vs 54% healthy subjects

Rhodes et al (2014) Br J Dermatol;
Reid et al (2012) Photoderm Photoimmunol Photomed



http://www.google.co.uk/imgres?imgurl=https://www.pggrooming.com/wp-content/uploads/2010/06/BSF_Logo_Blue..jpg&imgrefurl=https://www.pggrooming.com/%3Fp%3D1566&usg=__AgLaxHCN_OHgutMUDIrSTqIEy14=&h=345&w=330&sz=21&hl=en&start=2&zoom=1&um=1&itbs=1&tbnid=df0GY6HrX-aMkM:&tbnh=120&tbnw=115&prev=/search%3Fq%3Dbritish%2Bskin%2Bfoundation%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:*:IE-SearchBox%26rlz%3D1I7GGLL_en-GB%26tbm%3Disch&ei=KPUJTsGtCs3C8QPM5rGTAQ



Salford Royal m
MANCHESTER NHS Foundation Trust

1824
The University of Manchester ACk"OWledgemenTS University Teaching Ho,p,,a,
(6reater Manchester studies)

A é =-;fr

[ =

MD Farrar, BB Shih, EJ Marjanovic, D Allan
— Photobiology, Centre for Dermatology, Institute of Inflammation & Repair
AR Webb, R Kift
— School of Earth Atmospheric & Environmental Sciences
JL Berry
— Vitamin D Research Laboratory, Institute of Human Development
A Vail, JD Wilkinson
— Centre for Biostatistics, Institute of Population Health
Z Mughal, G Das, J Adams
- Paediatric Endocrinology & Clinical Radiology

Bupa

. % E Health Foundation
. " ee % CANCER

Department l RESEARCH

of Health ’.0 LA UK = medical research

for children, for life
Charity reg. nos 208701 and SC039284



http://www.google.co.uk/imgres?imgurl=https://www.pggrooming.com/wp-content/uploads/2010/06/BSF_Logo_Blue..jpg&imgrefurl=https://www.pggrooming.com/%3Fp%3D1566&usg=__AgLaxHCN_OHgutMUDIrSTqIEy14=&h=345&w=330&sz=21&hl=en&start=2&zoom=1&um=1&itbs=1&tbnid=df0GY6HrX-aMkM:&tbnh=120&tbnw=115&prev=/search%3Fq%3Dbritish%2Bskin%2Bfoundation%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:*:IE-SearchBox%26rlz%3D1I7GGLL_en-GB%26tbm%3Disch&ei=KPUJTsGtCs3C8QPM5rGTAQ




SKIN CANCER PREVENTION

Dr Miriam McCarthy,
Consultant in Public Health,
Public Health Agency

m Public Health S ° _Cancer
) Agency  Focus






Summer weather!

Belfast, June 2013





Malignant melanoma
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Non melanoma skin cancer
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Skin cancer prevention strategy
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Strategy Aim

Overall long-term aim is to reduce the incidence
of skin cancer and deaths from it among people
in Northern Ireland





Strategy Targets

By 2016

* I by 10% the proportion of men who take
protective measures in the sun

* I by 5% the proportion of population who check
their skin regularly for signs of skin cancer

* J by 30% the proportion of 16-25 year olds using
sunbeds





Strategy Objectives

Raise public awareness regarding the dangers of
overexposure to UV radiation

Reduce overall use of artificial tanning devices.

Increase individual and organisation-wide practice of
sun safety behaviours

Increase awareness about the early signs of skin cancer
and the need for prompt attention.

Encourage earlier detection and treatment of
malignant melanomas

Promote further research into knowledge, attitudes
and behaviour and the epidemiology of skin cancer





Priority groups

e children and young adults

* people who spend a
significant amount of time
outdoors






Raising public awareness

Sun safe school sports day

Co-ordinated media
activity calendar

Website:
www.careinthesun.org

Information talks &
stands

Conference



http://www.careinthesun.org/



Influencing attitudes & behaviours

Schools
Outdoor workers
Sports organisations

Leisure, tourism
industries

Outdoor events






it Outdoor workers
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» Key priority group for 2014/15 \“\
e Stakeholder engagement event
* Working group to develop

policy template & information

I
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http://www.kleinbuendel.com/photodisplay/0806photoshoot/pages/IMG_8122.htm



Behaviour change
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Sun safety — striking a balance






Education for professional groups

Scoping exercise
GP dermoscopy

Training sessions for

— Community Pharmacy staff
— School Nurse Teams

— Sure Start staff

— Health Visitors

Workshop & teaching resource for Beauty Therapy
Tutors





Research

Local attitudes & behaviours:
— HEALTH SURVEY NORTHERN IRELAND

— YOUNG PERSONS BEHAVIOUR & ATTITUDE SURVEY

S5





Making it happen
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Overview of sunlight exposure messages

At the request of the Public Health Advisory Committee (PHAC) on Sunlight Exposure, NICE compiled a summary of the current information
available from a range of organisations interested in reducing the risks of sunlight and promoting the benefits of sun exposure. The
information collected was not considered to be an exhaustive review of information available, but a working document on key sources of
advice from authoritative sources.

Information was originally compiled (in June 2014) from online and printed information from NHS Choices, SKCIN (the Karen Clifford Skin
Cancer Charity), the British Skin Foundation, NICE, the Consensus Statement on Vitamin D, Cancer Research UK and the British Association of

Dermatology. On the advice of PHAC, the paper was subsequently updated (in July 2014) in include information from the MET Office and the
Health and Safety Executive.

Overview of sun exposure messages — expert paper 7 1 of 30





Table 1 Recommended time of the day and season for sun exposure

Skin Cancer Prevention/
Shade

Vitamin D Production

Factors related to UV rays

NHS CHOICES: SUN SAFETY (1),
(1) &(1n)

Avoid it between 11lam-3pm

The summer sun is most
damaging to your skin in the
middle of the day

NHS CHOICES: SUNLIGHT &
VITAMIN D

Most effective Vitamin D
production between 11am-3pm -
from April to October to make
enough vitamin D. Not possible
from November to March in the
UK because sunlight has not
enough ultraviolet B radiation

SKCIN

Avoid sunlight exposure from
11lam-3pm and seek shade (UV
radiation is more intense,
especially in the British
summertime). Depends on the
time of the year

BRITISH SKIN FOUNDATION

Shelter between 11am-3pm (10

Overview of sun exposure messages — expert paper 7
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http://www.nhs.uk/Livewell/skin/Pages/Sunsafe.aspx

http://www.nhs.uk/Livewell/travelhealth/Pages/SunsafetyQA.aspx

http://www.nhs.uk/Conditions/pregnancy-and-baby/Pages/safety-in-the-sun.aspx%23close

http://www.nhs.uk/Livewell/Summerhealth/Pages/vitamin-D-sunlight.aspx

http://www.nhs.uk/Livewell/Summerhealth/Pages/vitamin-D-sunlight.aspx

http://www.skcin.org/Sun-Safety

http://www.britishskinfoundation.org.uk/SkinInformation/SkinCancer.aspx



Skin Cancer Prevention/
Shade

Vitamin D Production

Factors related to UV rays

min and pale skin burns)

NICE GUIDANCE: VITAMIN D

In winter months, the UK
population relies on body stores
and dietary sources to maintain
vitamin D levels

NICE GUIDANCE: SKIN CANCER

Avoid it between 11am-3pm

Protect the skin when it is sunny,
both in the UK and abroad

Difficult to determine how much
sunlight is needed to produce a
given level, as the length of time
needed to synthesise vitamin D
depends upon several factors.
These include skin type, the
amount of skin exposed, the time
of day and year and how far
someone is from the equator

CONSENSUS VITAMIN D
STATEMENT

Vitamin D production, which is
greatest around two hours either
side of solar noon, and during
summer months

However, the best estimates
suggest that for most people,
everyday casual exposure to

sunlight is enough to produce

The amount of UVB in sunlight
changes substantially with
season, latitude and time of day

Overview of sun exposure messages — expert paper 7
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http://www.nice.org.uk/guidance/gid-phg71/resources/implementing-vitamin-d-guidance-draft-guideline2

http://www.nice.org.uk/guidance/PH32/chapter/introduction

http://www.nhs.uk/livewell/summerhealth/documents/concensus_statement%20_vitd_dec_2010.pdf

http://www.nhs.uk/livewell/summerhealth/documents/concensus_statement%20_vitd_dec_2010.pdf



Skin Cancer Prevention/
Shade

Vitamin D Production

Factors related to UV rays

vitamin D in the summer months,
provided optimal environmental
conditions

CRUK-SUNSMART

Especially careful between 11am
and 3pm during UK summer.
Shade between 11am and 3pm

Time of year - highest risk months
in the UK are May to September.
Between October and March in
the UK even people with fair skin
shouldn’t need to protect
themselves

Altitude - UV rays are stronger
the higher you go

Cloud cover - even on overcast
skies, 30-40% of UV will still
penetrate

Reflection - about 75% of harmful

rays are reflected back from

snow, 15% from sand, 10% from
concrete and 5-10% from water
(depending on how choppy it is).

BRITISH ASSOCIATION OF
DERMATOLOGY (1) & (11)

Time in the shade between
11am-3pm to prevent skin cancer

Protective Shade (Sunscreen

Greatest around two hours either
side of solar noon, and during
summer months

Also depends on the time of the

The amount of UVB in sunlight
changes substantially with
season, latitude and time of day.
Reflections of the sun rays: water,
snow, sand

Overview of sun exposure messages — expert paper 7
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http://www.sunsmart.org.uk/

http://www.bad.org.uk/for-the-public/skin-cancer/sunscreen-fact-sheet

http://www.bad.org.uk/for-the-public/skin-cancer/sunscreen-fact-sheet

http://www.bad.org.uk/for-the-public/skin-cancer/vitamin-d



Skin Cancer Prevention/
Shade

Vitamin D Production

Factors related to UV rays

should not be used as an
alternative to shade)

day

Small amounts of incidental
sunlight (just exposing face and
forearms would be enough for

vitamin D synthesis). Do not

sunbathe

HSE (1), (11)

Stay in the shade whenever
possible, during your breaks and
especially at lunch time.

As an employer you can
Encourage workers to take their
breaks in the shade, if possible,
rather than staying out in the sun

UV radiation should be
considered an occupational
hazard for people who work
outdoors

The MET Office (1), (1), (I1)

Seek shade from trees,
umbrellas and canopies to
reduce your exposure to UV
radiation, especially when the
sun is at its strongest between
11lam and 3pm

Ultraviolet (UV) radiation from
the sun can have both positive
and negative effects on human
health. Your body produces
vitamin D when exposed to UV
radiation from the sun

The UV forecast identifies the
peak strength of the ultraviolet

Overview of sun exposure messages — expert paper 7
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http://www.hse.gov.uk/skin/sunprotect.htm

http://www.hse.gov.uk/temperature/issuesandrisks/sunprotection.htm

http://www.metoffice.gov.uk/health/yourhealth/uv-and-sun-health

http://www.metoffice.gov.uk/guide/weather/severe-weather-advice/heat

http://www.metoffice.gov.uk/health/yourhealth/sunburn



Skin Cancer Prevention/
Shade

Vitamin D Production

Factors related to UV rays

(UV) radiation from the sun at a
particular place on a particular
day. UV rays can cause damage to
the skin and can cause sunburn -
which may lead to skin cancer

In the UK the forecast is
predominately throughout the
summer months, with late June
seen as the peak, however this is
dependent on weather
conditions.

Up to 80% of the sun's UV rays
penetrate light clouds, and what
gets through can reflect back and
forth between the clouds and the
snow. Even if it's cloudy it's
important to protect yourself

UV rays from winter sun can

actually be more damaging in
alpine regions because you
absorb both the direct UV rays
from the sun and the diffuse UV
rays reflected off of the snow

Overview of sun exposure messages — expert paper 7
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http://www.metoffice.gov.uk/health/yourhealth/uv-and-sun-health#winter-sun



Table 2 Recommended length of sun exposure

Skin Cancer Prevention

Vitamin D Production

NHS CHOICES: SUN SAFETY (1), (1) &(1I)

Don’t spend any longer in the sun than you
would without sunscreen

NHS CHOICES: SUNLIGHT & VITAMIN D

Cover up or protect your skin before it starts
to turn red or burn. The longer you stay in the
sun, especially for prolonged periods without
sun protection, the greater your risk of skin
cancer

The amount of time you need to spend in the
sun for your skin to make enough vitamin D
depends on a number of factors. These
include your skin type (how dark your skin is
or how easily you get sunburnt), the time of
year and what time of day it is

10-15 min per day for most-lighter skinned
people, and is less than the time it takes you
to start going red or burn

Short daily periods of sun exposure without
sunscreen during the summer months (April
to October) are enough for most people to
make enough vitamin D

SKCIN

15-20 min per day of unprotected sun
exposure to produce the required vitamin D
level, outside the dangerous 11am to 3pm
time. For most people just going about their
normal business in the summer months is
sufficient to produce the required vitamin D
levels.

Overview of sun exposure messages — expert paper 7
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http://www.nhs.uk/Livewell/skin/Pages/Sunsafe.aspx

http://www.nhs.uk/Livewell/travelhealth/Pages/SunsafetyQA.aspx

http://www.nhs.uk/Conditions/pregnancy-and-baby/Pages/safety-in-the-sun.aspx%23close

http://www.nhs.uk/Livewell/Summerhealth/Pages/vitamin-D-sunlight.aspx

http://www.skcin.org/Sun-Safety



Skin Cancer Prevention

Vitamin D Production

*We certainly don't need to sunbathe to
make enough vitamin D

BRITISH SKIN FOUNDATION

NICE GUIDANCE: VITAMIN D

NICE GUIDANCE: SKIN CANCER

CONSENSUS VITAMIN D STATEMENT

The time required to make sufficient vitamin
D is typically short and less than the amount
of time needed for skin to redden and burn

Exposure to ultraviolet B (UVB) radiation in
sunlight is the most efficient way to boost
vitamin D supply but it is still unclear how
much sunlight is required to produce a given
level of 25(OH)D. Environmental and personal
factors greatly affect vitamin D production in
the skin, making it difficult to recommend a
one-size-fits-all level of exposure for the
general population

Regularly going outside for a matter of
minutes around the middle of the day
without sunscreen should be enough. When it
comes to sun exposure, little and often is
best, and the more skin that is exposed, the
greater the chance of making sufficient
vitamin D before burning.

The true amount of time may be greater and

Overview of sun exposure messages — expert paper 7
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http://www.britishskinfoundation.org.uk/SkinInformation/SkinCancer.aspx

http://www.nice.org.uk/guidance/gid-phg71/resources/implementing-vitamin-d-guidance-draft-guideline2

http://www.nice.org.uk/guidance/PH32/chapter/introduction

http://www.nhs.uk/livewell/summerhealth/documents/concensus_statement%20_vitd_dec_2010.pdf



Skin Cancer Prevention

Vitamin D Production

will vary depending on other factors including
posture, time of day, outdoor activities, and -
the presence of shading structures

CRUK-SUNSMART

Enjoying the sun safely, while taking care not
to burn, should help most people get a good
balance. You shouldn’t have to redden or
burn

The amount of time you need in the sun to
make enough vitamin D is different for each
person. It also depends on skin type, time of
day, time of year, and where you are in the
world.

Not possible to give a ‘one size fits all’
recommendation on how much sun is needed
to make enough vitamin D.

But most people should be able to make
enough from short, casual exposures like you
might get just by going about your daily life.

Spending a long time in the sun will not give
you any extra vitamin D

BRITISH ASSOCIATION OF DERMATOLOGY (1)
& (Il)

Some sunshine before sunburn level. Long
exposures can break down vitamin D,
reducing benefits whilst increasing risk of skin
cancer

The time to make significant vitamin D varies
according to a number of factors( typically
short and less than the amount of time
needed for the skin to redden and burn)
*Once your body has produced its maximum

amount of vitamin D, extra sunlight does not

Overview of sun exposure messages — expert paper 7
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http://www.sunsmart.org.uk/

http://www.bad.org.uk/for-the-public/skin-cancer/sunscreen-fact-sheet

http://www.bad.org.uk/for-the-public/skin-cancer/vitamin-d



Skin Cancer Prevention

Vitamin D Production

increase production and will result in skin
damage

HSE (1), (11)

If work keeps you outdoors for a long time
your skin could be exposed to more sun than
is healthy for you

The MET Office (1), (1), (111)

The amount of time you need to spend in the
sun to generate enough vitamin D by
spending just a few minutes in the sun. This
means people can take the necessary
precautions to protect themselves from
burning and reduce their risks of developing
skin cancer whilst still enjoying the health
benefits from sunlight

The amount of time you need to spend in the
sun to generate enough vitamin D by
spending just a few minutes in the sun. This
means people can take the necessary
precautions to protect themselves from
burning and reduce their risks of developing
skin cancer whilst still enjoying the health
benefits from sunlight

Overview of sun exposure messages — expert paper 7
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http://www.hse.gov.uk/skin/sunprotect.htm

http://www.hse.gov.uk/temperature/issuesandrisks/sunprotection.htm

http://www.metoffice.gov.uk/health/yourhealth/uv-and-sun-health

http://www.metoffice.gov.uk/guide/weather/severe-weather-advice/heat

http://www.metoffice.gov.uk/health/yourhealth/sunburn



Table 3 Sun Protection

Sunscreen

Clothing

NHS CHOICES: SUN SAFETY (1), (1) &(1I)

SPF: 15 (at least)

STARS: The higher the number of stars, the
greater protection broad-spectrum sunscreen
(UVA & UVB) (Make sure the product is not
past its expiry date)

How much: -

When: -

Reapplication: After swimming (even
waterproof)

Vitamin D: -

Wearing a wide-brimmed hat can reduce the
amount of UV rays that reach your face and
eyes

Sunglasses: Choose a pair that has one of the
following: the CE Mark and British Standard
(BS EN 1836:2005) ; a UV 400 label ; a
statement that the sunglasses offer 100% UV
protection

NHS CHOICES: SUNLIGHT & VITAMIN D

SPF: 15 (at least)

The larger the area exposed to sun, the more

STARS: - chance of making enough vitamin D before
How much: - you start to burn
When: -
Reapplication: - Covered up for most of the time to avoid skin
Vitamin D: - cancer

SKCIN SPF: +30 Sun hat (broad-brimmed hat that shades your

STARS: Three stars rating minimum

How much: use enough (2mg/cm2; 35 ml one
full body application (If it is too much, reapply
once you are in the sun)

When: 20 minutes before

Reapplication: every two hours

face, neck, ears), wrap-around sun glasses
with UV protection

UPF in Clothing

Shoulders always covered up

Overview of sun exposure messages — expert paper 7
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http://www.nhs.uk/Livewell/skin/Pages/Sunsafe.aspx

http://www.nhs.uk/Livewell/travelhealth/Pages/SunsafetyQA.aspx

http://www.nhs.uk/Conditions/pregnancy-and-baby/Pages/safety-in-the-sun.aspx%23close

http://www.nhs.uk/Livewell/Summerhealth/Pages/vitamin-D-sunlight.aspx

http://www.skcin.org/Sun-Safety



Sunscreen Clothing
Vitamin D: -
BRITISH SKIN FOUNDATION SPF: 30 FIRST LINE DEFENCE: hat, t-shirt, UV-

STARS: Four or five stars rating
How much: Generously

When: 20-30 minutes before
Reapplication: every two hours
Vitamin D: -

Protective Sunglasses

NICE GUIDANCE: VITAMIN D

SPF: -

STARS: -

How much: -
When: -
Reapplication: -
Vitamin D: -

NICE GUIDANCE: SKIN CANCER

SPF: 15 (at least)

STARS: At least four stars and the UVA logo. A
broad spectrum sunscreen which offers both
UVA and UVB protection. Water resistant
products if sweating or contact with water is
likely

How much: Liberally

When: 30 min before and after going out in
the sun (don't forget your head, neck and
ears)

Reapplication: Re-apply at least every 2 hours
and immediately after being in water, even if

Wear clothing that protects areas which may
be vulnerable to burning

A broad-brimmed hat that shades the face,
neck and ears, a long-sleeved top and
trousers. Where possible, choose close-weave
fabrics that don't allow the sun through

Overview of sun exposure messages — expert paper 7
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http://www.britishskinfoundation.org.uk/SkinInformation/SkinCancer.aspx

http://www.nice.org.uk/guidance/gid-phg71/resources/implementing-vitamin-d-guidance-draft-guideline2

http://www.nice.org.uk/guidance/PH32/chapter/introduction



Sunscreen

Clothing

the sunscreen is 'water resistant'. Also re-
apply after towel drying
Vitamin D: -

CONSENSUS VITAMIN D STATEMENT

SPF:

STARS:

How much:

When:

Reapplication:

Vitamin D: Some studies have found that

sunscreen use reduces vitamin D production.
Based on studies and trials that reflect actual
sun exposure habits, it is unlikely that these
products contribute significantly to vitamin D
deficiency

CRUK-SUNSMART

SPF: 15 (at least)

STARS: high star rating. Sunscreens with
higher factors don’t provide much more
protection against UVB radiation. For
example, an SPF15 sunscreen filters out 93%
of UVB radiation, while an SPF30 sunscreen
filters out 96%. Higher factor sunscreens may
lure people into a false sense of security. You
should never use sunscreen in order to spend
longer in the sun. No sunscreen can provide
100% protection

The best way to enjoy the sun safely and
protect your skin from sunburn is to use a
combination of shade, clothing and sunscreen

Wear a t-shirt, hat and sunglasses (UV 400
label) and protection at the side of the eye
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Sunscreen

Clothing

How much: Generously

When: -

Reapplication: regularly, even water resistant
or waterproof

Vitamin D: -

BRITISH ASSOCIATION OF DERMATOLOGY (1)
& ()

SPF: 30

STARS: high number of stars

How much: 2mg/cm?2

When: 15 to 30 minutes before
Reapplication: Liberally at least every 2 hours,
especially after exposure to water, sweating,
towel drying and any form of abrasion
*There is a vast range of different product
types available -lotions, mousses, sprays and
gels. Not possible to give a set amount that
you should apply that is the same for all
products. Individual manufacturers can
provide further details.

Vitamin D: Unlikely that these products

contribute significantly to vitamin D
deficiency

Protective clothing, hat, t-shirt, sunglasses

Sunscreen should not be used as an
alternative to clothing

HSE (1), (11)

SPF: High factor (15 at least)

STARS: -

How much: Apply it as directed on the
product

When: -

Encourage workers to keep covered up during
the summer months - especially at lunch time
when the sun is at its hottest. They can cover
up with a long-sleeved shirt, and a hat with a
brim or flap that protects the ears and neck
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Sunscreen

Clothing

Reapplication: -
Vitamin D: -

The MET Office (1), (1), (Ill)

SPF: high factor (appropriate sun cream for
your particular type of skin, at least 15)
STARS: four stars or more

How much: liberally

When:

Reapplication: at regular intervals during the
day

Vitamin D:

When the skin is covered the better it is
protected. Tightly woven, loose-fitting clothes
will provide more protection from UV
radiation. A wide brim hat will protect your
face and head, while a good pair of
sunglasses, that offer 100% UV protection,
will protect your eyes
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Table 4 Skin facts

Type of skin

High risk groups skin cancer

NHS CHOICES: SUN SAFETY (1), (1) &(1I)

Lots of moles or freckles; a personal or family
history of skin cancer; already had sunburn,
especially when young; fair skin that burns in
strong sun; red or fair hair; people with
naturally brown or black skin are less likely to
get skin cancer as darker skin has some
protection against UV rays- skin cancer can
still occur

NHS CHOICES: SUNLIGHT & VITAMIN D

There isn't one recommendation for
everyone.
Darker skin, longer in the sun; fair skin,

shorter in the sun

SKCIN

More than 40 moles or atypical; closed
relative with melanoma (even if you are
darker); very fair skinned, red or fair hair,
blue, green or hazel eyes, freckles, and tan
poorly or burn easily; black skin: caution with
soles of feet and palms. Outdoor hobbies,
sports or jobs

BRITISH SKIN FOUNDATION
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Type of skin

High risk groups skin cancer

NICE GUIDANCE: VITAMIN D

NICE GUIDANCE: SKIN CANCER

Those with a lot of moles (more than 50);
those with a personal or family history of skin
cancer; those with fair skin: people with skin
types | and Il burn rapidly (those with skin
types lll and IV are at risk in strong sunshine
and during prolonged UV exposure, those
with skin types V and VI are at risk during
prolonged UV exposure); children (babies are
at greatest risk of burning and should be kept
out of direct sunlight) and young people;
outdoor workers; those who are immuno-
suppressed; those who put themselves at risk
of overexposure to UV by sunbathing or by
using indoor tanning devices such as sunbeds
and sunlamps

CONSENSUS VITAMIN D STATEMENT

The area of skin exposed will also influence
the amount of vitamin D made after sun
exposure. People should get to know their
own skin to understand how long they can
spend outside before risking sunburn under
different conditions

CRUK-SUNSMART

Type |: Often burns, rarely tans. Tends to have
freckles, red or fair hair, blue or green eyes
Type Il: Usually burns, sometimes tans. Tends

Lots of moles or freckles; a personal or family
history of skin cancer; a history of sunburn;
fair skin that burns easily in strong sun; red or
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Type of skin

High risk groups skin cancer

to have light hair, blue or brown eyes

Type Ill: Sometimes burns, usually tans. Tends
to have brown hair and eyes

Type IV: Rarely burns, often tans. Tends to
have dark brown eyes and hair

Type VI: Naturally black-brown eyes and hair

fair hair; light-coloured eyes. People with
brown or black skin can develop cancer in
soles of their feet

BRITISH ASSOCIATION OF DERMATOLOGY (1)
& ()

Recommendation regarding sun protection
(clothing, shade and sunscreen) should be
used in conjunction with the skin type guide.
Personal skin type influences the amount of
sunlight recommended to avoid skin damage
and to make optimum amounts of vitamin D.
People should get to know their own skin
Phototype 1: fair skin that burns very easily in
the sun and does not tan. Regularly apply lots
of SPF sunscreen (30 or above) with high UVA
protection too. Wear protective clothing,
sunscreen and spend time in the shade during
the hottest parts of the day.

In white-skinned people, casual short sun
exposures a few times per week, taking
particular care not to burn and avoiding
deliberate tanning, can help provide the
benefits of vitamin D while minimising risks
Phototype 5 and 6: need sunscreen during
intense or prolonged exposure

People with 50 or more moles; personal or
family history of skin cancer; very fair skin
that easily burns; those with red hair and
freckles, less able to cope with UV radiation;
being treated with immunosuppressive drugs
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Type of skin

High risk groups skin cancer

Uncertainty regarding the risk/benefit
balance of sunlight in people of different skin
types and colours

HSE (1), (11)

Fair or freckled skin that doesn’t tan, or goes
red or burns before it tans; red or fair hair
and light coloured eyes; a large number of
moles

The MET Office (1), (1), (111)
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Table 5 Vitamin D

High risk group — Vitamin D deficiency
(rickets/osteomalacia)

Vitamin D production without sunlight

NHS CHOICES: SUN SAFETY (1), (1) &(11)

Developmental stage: -
Ethnicity: -

Health conditions: -
Other circumstances: -

Optimal levels of vitamin D: -
Diet/Supplements: -

NHS CHOICES: SUNLIGHT & VITAMIN D

Developmental stage: Babies and children
from 6 months to 5 years old (unless they are
having more than 500ml a day of infant
formula); pregnant and breastfeeding
women; people aged 65 and over

Ethnicity: People who have darker skin —
African, African Caribbean or South Asian
origin

Health conditions: -

Other circumstances: Those who cover their

skin, housebound or confined indoors for long
periods

Optimal levels of vitamin D: -
Diet/Supplements: Eggs, meat, oily fish
(salmon, mackerel, sardines)

Vitamin D is also added to all infant formula
milk, as well as some breakfast cereals, soya
products, dairy products, powdered milks and
fat spreads

It is important that pregnant and
breastfeeding women take a vitamin D
supplement

* People who take supplements are advised

not to take more than 25 micrograms (ug) of
vitamin D a day, as intakes from supplements
above this amount could be harmful

SKCIN

Developmental stage: -
Ethnicity: -

Health conditions: -
Other circumstances: -

Optimal levels of vitamin D: -
Diet/Supplements: milk, fish, egg yolks, and

fortified cereals
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High risk group — Vitamin D deficiency
(rickets/osteomalacia)

Vitamin D production without sunlight

BRITISH SKIN FOUNDATION

Developmental stage: -
Ethnicity: -

Health conditions: -
Other circumstances: -

Optimal levels of vitamin D: -
Diet/Supplements: -

NICE GUIDANCE: VITAMIN D

Developmental stage: -
Ethnicity: -

Health conditions: -
Other circumstances: -

Optimal levels of vitamin D:
Diet/Supplements: Qily fish, egg yolk, read
meat, fortified food. Supplements containing
vitamin D are available on prescription or for
sale from pharmacies or shops. However,
there is a wide variation in the content and
cost and some products may not be suitable
for particular at risk groups

At risk groups: 8.5 micrograms/day for

infants aged 0—6 months, 7 micrograms/day
for older infants and children up to their 4th
birthday and 10 micrograms/day for adults

NICE GUIDANCE: SKIN CANCER

Developmental stage: -
Ethnicity: -

Health conditions: -
Other circumstances: -

Optimal levels of vitamin D: -
Diet/Supplements: -

CONSENSUS VITAMIN D STATEMENT

Developmental stage: Young children;
pregnant and breastfeeding women; older
people

Ethnicity: Darker-skinned people

Optimal level of vitamin D: No standard
definition of an ‘optimal’ level of vitamin D
Diet/Supplements: Little contribution based
on dietary sources. Vitamin D supplements,
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High risk group — Vitamin D deficiency
(rickets/osteomalacia)

Vitamin D production without sunlight

Health conditions: Skin cancer patients
Other circumstances
Those who wear whole-body coverings, those

living in institutions, those who avoid the sun

fortified fat spreads and dietary sources such
as oily fish (including salmon, trout and
sardines), fish oils, liver, meat and eggs can be
useful for helping to maintain sufficient levels
of vitamin D (particularly important during
the winter).

There is not enough evidence to support a
recommendation for food fortification or
widespread vitamin D supplementation for
the general population

CRUK-SUNSMART

Developmental stage: Older people who don’t
go outside much; pregnant women;
breastfeeding babies with vitamin D-deficient
mothers

Ethnicity: people with naturally brown or
black skin

Health conditions: -

Other circumstances: People who wear
clothing that fully conceals them; people who
avoid the sun

Optimal levels of vitamin D: -
Diet/Supplements: The government
recommends 10 microgram supplement
vitamin D a day

BRITISH ASSOCIATION OF DERMATOLOGY (I)
& ()

Developmental stage: Young children;
pregnant and breastfeeding women; older
people

Ethnicity: Darker-skinned people

Health conditions: Certain patient groups
Other circumstances: Those who wear whole-
body coverings or live in institutions. The

Optimal level of vitamin D: Uncertainty
regarding ‘optimal’ or ‘sufficient’ levels of
vitamin D

Diet/Supplements: Helpful to maintain levels
of vitamin D, particularly important during
the winter and among people at higher risk of
vitamin D deficiency. Not enough evidence to
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High risk group — Vitamin D deficiency Vitamin D production without sunlight
(rickets/osteomalacia)

government recommend this groups take a support a recommendation for food

10 microgram vitamin D supplement a day fortification or widespread vitamin D
supplementation for the general population
(can build up to toxic)

HSE (1), (11) - -

The MET Office (1), (1), (Ill) _ ;
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Table 6 Sun exposure and vitamin d advice for babies and toddlers, children and parents

Babies and Toddlers

Children

Parents and Carers

NHS CHOICES: SUN SAFETY (1),
(1) &(1n)

Under age of 6 months out of
direct sunlight, especially around
midday

SPF 15 (at least)

4/5 stars in areas not protected
by clothing, even on cloudy or
overcast days

Choose sunscreens that are
formulated for children and
babies' skin, as these are less
likely to irritate their skin

Wear a hat and sunglasses that
meet British standards and carry
‘CE’ mark

If swimming, use a waterproof

sunblock factor 15 or above
(reapply after towelling)

Encourage child to play in the
shade specially between 11am-
3pm

NHS CHOICES: SUNLIGHT &
VITAMIN D

A lack of vitamin D — known as
vitamin D deficiency — can cause
bones to become soft and weak,
which can lead to bone
deformities. In children, for
example, a lack of vitamin D can
lead to rickets

SKCIN

Under 6 month out of direct

SPF 30+ minimum; 5 stars UVA

Take responsibility to protect skin
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Babies and Toddlers

Children

Parents and Carers

sunlight, especially around
midday.

Keep toddlers and babies in the
shade as much as possible

rating 20 min before going
outdoors. No water resistant
products before 3 years old. Use
over 3 years old when swimming,
and reapply immediately after
towelling

Reapply every 2h and more if in
and out of the water

Shoulders, ears, nose, cheeks and
top of feet

UV suits are an excellent
investment for young children
Shade as much as possible

* Children can still burn even on
overcast days

and eyes (must take responsibility
for protecting children’s skin and
eyes, as they cannot be expected
to undertake sun protection
themselves)

Act as good role models and set a
good example

*It is imperative that children are

educated about sun protection
and sensible precautions

BRITISH SKIN FOUNDATION

Kept out of direct sunlight

NICE GUIDANCE: VITAMIN D

At risk of vitamin D deficiency

NICE GUIDANCE: SKIN CANCER

Hats, other clothing and
sunscreen to protect themselves

Encourage parents to provide
their children with sunscreen

CONSENSUS VITAMIN D
STATEMENT

7 micrograms a day (from 6
months)

7 micrograms a day (until 5 years)
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Babies and Toddlers

Children

Parents and Carers

CRUK-SUNSMART

Keep babies under six months out
of direct sunlight, especially
around midday. Extra protection
from the sun

Extra protection from the sun.
With fair or red hair, pale eyes or
freckles are at most risk

Set good habits for the future.
Teaching children how to enjoy
the sun safely while they are
young sets a good pattern for
later life.

BRITISH ASSOCIATION OF
DERMATOLOGY (1) & (1)

Stay in the shade when possible,
especially during breaks and in
the middle of the day (11am to 3
pm).

Risk of rickets in children due to
low vitamin D levels

7 micrograms a day of vitamin D
supplements for children aged 6

HSE (1), (11)

The MET Office (1), (1), (Ill)

It is important that extra care is
taken with children and babies

It is important that extra care is
taken with children and babies
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Table 7 Sunbeds and tan

Sunbeds and tan

NHS CHOICES: SUN SAFETY (1), (1) &(1I)

Sunbeds are not a safe alternative to lying outside in the sun. Skin will
still be exposed to harmful UV rays. Health risks linked to sunbeds and
other UV tanning equipment include skin cancer, premature ageing of
skin, sunburnt skin, dryness and itching, bumpy rashes, eye irritation,
cataracts

NHS CHOICES: SUNLIGHT & VITAMIN D

SKCIN

Not safe. Can cause skin cancer. Switch to sunless tanning options

BRITISH SKIN FOUNDATION

NICE GUIDANCE: VITAMIN D

NICE GUIDANCE: SKIN CANCER

CONSENSUS VITAMIN D STATEMENT

Do not grant protection against vitamin D deficiency. Sunbed use is
accompanied by a high frequency of sunburns, which are linked to a
higher risk of melanoma

CRUK-SUNSMART

Sunbeds can cause skin cancer. Fake tan is safer

BRITISH ASSOCIATION OF DERMATOLOGY (I) & (II)

A tan is a sign that our skin has been harmed by UV and is trying to
defend itself against further damage. Sunbeds increases the risk of
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Sunbeds and tan

skin cancer and is not recommended as a method for enhancing
vitamin D status

HSE (1), (11)

The use of any ultraviolet (UV) tanning equipment (eg sunlamps,
sunbeds and tanning booths) may expose staff and will expose
customers to UV radiation. UV radiation can cause injuries and ill
health either in the short term (eg sunburnt skin or conjunctivitis) or
in the long term (eg. premature skin ageing, skin cancer and
cataracts). Exposure to UV radiation tanning equipment before the
age of 35 years significantly increases the risk of several types of skin
cancer. Younger people seem to be more at risk from the cancer-
causing effects of indoor tanning

The MET Office (1), (1), (I11)

Avoid sun beds. The World Health Organization says that sunbeds are
best avoided entirely as they cause damage to the skin and
unprotected eyes
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Table 8 Campaigns

Campaigns

NHS CHOICES: SUN SAFETY (1), (1) &(1I)

NHS CHOICES: SUNLIGHT & VITAMIN D

Healthy Start (includes vitamin D supplements)

SKCIN

5S’s SUN SAFETY

SunSafe School and Nurseries/Workplaces
George the SunSafe Superstar

Golf club posters

BRITISH SKIN FOUNDATION

Recommendation 2 Information provision: developing national
campaigns and local activities

NICE GUIDANCE: VITAMIN D

NICE GUIDANCE: SKIN CANCER

CONSENSUS VITAMIN D STATEMENT

CRUK-SUNSMART

The sun has got his hat on (Nivea Sun)
‘Shadow rule’

BRITISH ASSOCIATION OF DERMATOLOGY (I) & (II)

World UV App

HSE (1), (11)

Keep your top on
Sun protection. Advice for employers of outdoor workers
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Campaigns

The MET Office (1), (1), (111) UV forecast Rainfall radar
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