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Background Sunscreen use can prevent skin cancer, but there are concerns that it
may increase the risk of vitamin D deficiency.

Objectives We aimed to review the literature to investigate associations between
sunscreen use and vitamin Ds or 25 hydroxyvitamin D [25(OH)D] concentra-
tion.

Methods We systematically reviewed the literature following the Meta-analysis Of
Observational Studies in Epidemiology (MOOSE) guidelines. We identified manu-
scripts published in English between 1970 and 21 November 2017. Eligible stud-
ies were experimental [using an artificial ultraviolet radiation (UVR) source],
field trials or observational studies. The results of each of the experimental stud-
ies and field trials are described in detail. Two authors extracted information
from observational studies, and applied quality scoring criteria that were devel-
oped specifically for this question. These have been synthesized qualitatively.
Results We included four experimental studies, three field trials (two were ran-
domized controlled trials) and 69 observational studies. In the experimental stud-
ies sunscreen use considerably abrogated the vitamin D; or 25(OH)D production
induced by exposure to artificially generated UVR. The randomized controlled
field trials found no effect of daily sunscreen application, but the sunscreens used
had moderate protection [sun protection factor SPF) ~16]. The observational
studies mostly found no association or that self-reported sunscreen use was asso-
ciated with higher 25(OH)D concentration.

Conclusions There is little evidence that sunscreen decreases 25(OH)D concentra-
tion when used in real-life settings, suggesting that concerns about vitamin D
should not negate skin cancer prevention advice. However, there have been no

trials of the high-SPF sunscreens that are now widely recommended.

What’s already known about this topic?

e Previous experimental studies suggest that sunscreen can block vitamin D produc-
tion in the skin but use artificially generated ultraviolet radiation with a spectral
output unlike that seen in terrestrial sunlight.

e Nonsystematic reviews of observational studies suggest that use in real life does
not cause vitamin D deficiency.

What does this study add?

e This study systematically reviewed all experimental studies, field trials and observa-
tional studies for the first time.

e While the experimental studies support the theoretical risk that sunscreen use may
affect vitamin D, the weight of evidence from field trials and observational studies
suggests that the risk is low.

e We highlight the lack of adequate evidence regarding use of the very high sun
protection factor sunscreens that are now recommended and widely used.
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Skin cancers are the most commonly occurring cancers in
white populations.' In addition to the mortality and mor-
bidity burden, they have a very large economic impact.**
Regular sunscreen use can prevent skin cancer®’ and is one of
the most common sun protection strategies used.®? Prevailing
levels of sunscreen use in Australia have prevented an esti-
mated 10-15% of all skin cancers from occurlring,10 and an
intervention to increase sunscreen use by 5% per year over 10
years is estimated to reduce melanoma incidence by 10%
cumulatively to 2031."" In light of these benefits, health advo-
cacy organizations in Australia and New Zealand now recom-
mend routine sunscreen application to prevent incidental sun
exposure, in addition to protecting the skin during planned
outdoors activities.">

The theoretical counterpoint to the benefits of sunscreen may
be an increase in the risk of vitamin D deficiency. In people
exposed to adequate solar ultraviolet radiation (UVR), the pri-
mary source of vitamin D is UVB-induced conversion of 7-dehy-
drocholesterol in the skin to pre-vitamin Dj. After skin synthesis,
vitamin D3 is hydroxylated in the liver to form 25 hydroxyvita-
min D [25(OH)D], the primary circulating form of vitamin D
and the indicator of vitamin D status. 25(OH)D is then con-
verted, primarily in the kidney, to 1,25-dihydroxyvitamin D
[1,25(0OH),D], the biologically active form which plays pivotal
roles in calcium homeostasis and has a range of other effects.

Sunscreens are designed to prevent erythema. The action
spectra for vitamin D production and erythema overlap con-
siderably in the UVB region.'> Thus, in theory, sunscreens
that are effective at preventing erythema should also decrease
vitamin D3 production and circulating 25(OH)D; concentra-
tion. However, vitamin D production and change in serum 25
(OH)D concentration are affected by factors such as the start-
ing concentration of 25(OH)D and, critically, the body surface
area exposed (unlike erythema which is a local effect at the
site. of exposure). Therefore, the capacity for sunscreen to
affect vitamin D needs to be empirically tested. If sunscreen
does decrease vitamin D production to an extent that is clini-
cally important, the risks and benefits of sunscreen application
need to be considered. If sunscreen has minimal impact on
vitamin D status this information will decrease concern about
vitamin D which has the potential to undermine sun protec-
tion messages; 20% of people in a 2015 U.S. survey agreed
that regularly protecting the skin leads to a risk of not getting
enough vitamin D.'*

Two reviews published almost a decade ago concluded that
sunscreen use can significantly reduce the production of vita-
min D under controlled experimental conditions, but that nor-
mal usage does not result in vitamin D insufficiency.'®'®
Those reviews did not undertake a systematic assessment of
observational studies, including selected studies only, and sev-
eral additional studies have been published in the interim. We
thus systematically reviewed the literature to address the ques-
tion of whether in vivo sunscreen use in humans reduces vita-
min D3 or 25(OH)D concentration, or increases the risk of
vitamin D deficiency.
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Methods

The review was carried out in accordance with the Meta-ana-
lysis Of Observational Studies in Epidemiology (MOOSE)
guidelines.'” We used the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines to

guide reporting.'®

Data sources and searches

Eligible studies published between 1 January 1970 and 21
November 2017 were identified by searching: MEDLINE 1950
(U.S. National Library of Medicine, Bethesda, MD, U.S.A.)
database using PubMed software; Embase 1966 database (Else-
vier Science, Amsterdam, Holland) using Embase; and the ISI
Science Citation Index using ISI Web of Science search. The
searches are shown in the supplementary material (see Sup-
porting Information, Search terms S1).

We did not search for abstracts, unpublished studies or
other literature, or studies that were not published in English.
We read the abstracts of all identified studies and excluded
those that were clearly not relevant. The full text of all
remaining studies was reviewed to determine whether or not
they met the inclusion criteria. Eligible studies were also iden-
tified by searching the reference lists of retrieved studies.

Study inclusion criteria

We included three study types: (i) experimental studies that
assessed the effect of sunscreen on the change in vitamin Dj
or 25(OH)D concentration following exposure to UVR from
artificial sources; (ii) field trials in which sunscreen was pro-
vided to participants as an intervention and the vitamin Dj or
25(OH)D concentration in the intervention group was com-
pared with a placebo or no intervention group; and (iii)
observational epidemiological studies that compared vitamin
D3 or 25(OH)D concentrations between groups according to
categories of sunscreen use. SR.K. and R.EN. reviewed all
potentially eligible manuscripts, and any discrepancies were
resolved by joint evaluation of the manuscript and further
consultation with C.M.O. and/or M.W.

Data extraction and quality assessment

For the experimental studies we extracted details about the
study protocol, including the sample size, spectral distribution
of the UVR source, the experimental protocol [number of
exposures, surface area exposed, sunprotection factor (SPF) of
the sunscreen and thickness of application if available, mole-
cule measured, timing of measurement]. For field trials we
documented the sample size, sunscreen intervention, control
intervention, length of the trial and timing of the outcome
measurement.

For each observational study we recorded: location; years of
data collection; source and number of participants; age and

sex of participants; sunscreen measure used; the method for

© 2019 British Association of Dermatologists
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measurement of 25(OH)D concentration; whether the labora-
tory performing the 25(OH)D measurement was reported to
be participating in a quality-assurance scheme; study design;
whether the study accounted (through either design or analy-
sis) for sun exposure (e.g. time outdoors or UVR dose); skin
type (phototype or ethnicity); season of 25(OH)D measure-
ment; and vitamin D supplement use.

We did not apply quality scoring for the experimental
studies or trials. Instead these are described in detail,
including design characteristics that might influence their
findings.

No existing quality assessment tool enabled adequate assess-
ment of the quality of the observational studies with respect
to this research question. Thus, we derived a quality assess-
ment tool comprising five items, with a possible maximum
score of 9 based on the quality of the sunscreen measure and
the 25(OH)D assay used, whether descriptive data on 25(OH)
D level by sunscreen category and an effect estimate or P-value
for difference across categories were provided, and the level
of adjustment for possible confounders. The details of the
score are described in the supplementary material (see Sup-
porting Information: Quality Assessment tool S1). SR.K. and
R.E.N. extracted relevant information and scored the studies,
with any discrepancies resolved through joint evaluation and
consultation with C.M.O. and/or M.W.

Synthesis of results

Due to the small number of experimental studies and field tri-
als included in this review, these are described individually.

Substantial heterogeneity in study populations and design,
and in reporting of results, precluded meta-analysis of the
observational studies. Instead, these studies were cross-classi-
fied into categories defined according to the results of unad-
justed and adjusted analyses of the association between
sunscreen use and 25(OH)D concentration or vitamin D sta-
tus. Although we considered adjustment for four variables as
part of our quality score, when synthesizing results we catego-
rized studies according to adjustment for a measure of sun
exposure only, as this is the factor most likely to confound
the association between sunscreen use and 25(OH)D concen-
tration. That is, we classified analyses that did and did
not account for sun exposure as adjusted and unadjusted,
respectively.

Associations were classified as: (1) no significant association
between use of sunscreen and 25(OH)D concentration or vita-
min D status (using P > 0-1 due to the small sample size in
many studies); (2) sunscreen use was associated with higher
25(OH)D concentration or vitamin D status (P < 0-1); (3)
sunscreen use associated with lower 25(OH)D concentration
or vitamin D status (P < 0-1). We classified studies as having
no significant association on adjusted analysis if sunscreen use
was not selected in multivariable modelling, provided that sun
exposure was considered in the model. If sunscreen was not
offered to the multivariable model, we classified the study as
having not calculated an adjusted estimate.

British Journal of Dermatology (2019)

Results

We screened the title and abstracts of 2517 studies and
reviewed the full text of 369, ultimately including 75 eligible
studies (four experimental studies, three trials and 69 observa-
tional studies; one study presented the results of both a
trial and an observational analysis'”) (Fig. S1; see Supporting

Information).

Experimental studies

All four experimental studies included white volunteers
(Table 1). Two studies used a UVR source that extended
from 260 nm (i.e. in the UVC range) to 360 nm, while
one ranged from 290 to 360 nm. One used a narrowband
source (311-313 nm), which covers only a small part of
the action spectra for either erythema or pre-vitamin D pro-
duction. Two studies found that whole-body application of
sunscreen [with sun protection factors (SPFs) of 8 and 15]
prior to UV irradiation [with 1 or just under 1 minimal
(MED),
abrogated the increase in vitamin Dj; that was seen after

erythemal dose respectively] almost completely
exposure without sunscreen application.”®”" A third study
also observed no significant increase in vitamin Dj; concen-
tration when sunscreen (SPF 50+) was applied (at 2 mg
cm™?) prior to exposure to 0-8 MED, irrespective of the
amount of body surface area exposed, whereas there was a
significant increase in the absence of sunscreen.’” The 25
(OH)D concentration increased when sunscreen was applied,
but that increase was markedly less than when no sunscreen
was applied. The fourth study investigated the effect on 25
(OH)D concentration of sunscreen application (SPF 8) at

different thicknesses prior to irradiation.”?

With decreasing
thickness there was an exponential increase in 25(OH)D
concentration between baseline and 3 days after the final of
four exposures (to 3 standard erythemal doses). At 2 mg
ecm? (the thickness at which sunscreen is tested) there was
a four-fold reduction in the increase in 25(OH)D concentra-
tion following irradiation (6-4 with sunscreen vs. 25-8

nmol L' without sunscreen).

Field trials

Two Australian population-based randomized controlled trials
of sunscreen application for actinic keratosis or skin cancer
prevention compared 25(OH)D concentration between the
study arms (Table 2).'%**
to participants randomized to the intervention arm and

Both supplied sunscreen (SPF ~16)

instructed them to apply it daily to exposed skin.'”** One
supplied a placebo cream to the control group;** the other
advised discretionary sunscreen application.'® The placebo-
controlled trial measured 25(OH)D; concentration at the end
of winter and the end of the following summer and found no
difference in the mean increase between the sunscreen and
placebo groups (mean difference 11-8 nmol L' and 12-8

nmol L™', respectively). In the other trial the 25(OH)D

© 2019 British Association of Dermatologists
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concentration [the study did not specify whether the assay
specifically measured 25(OH)Ds] did not differ between the
study arms at the end of the 4-5-year intervention period
(mean 65-4 nmol L' and 65-9 nmol L', respectively). In
both trials the incidence of the primary end point was signifi-
cantly lower in the daily sunscreen application groups than in
the control groups.®”

The third trial was not randomized.”® Patients with a his-
tory of actinic keratosis or skin cancer were instructed to apply
an SPF 15 sunscreen daily throughout spring and summer for
2 years and to use other sun-protection measures. A control
group, recruited from the same town but with no information
about how they were identified, was not given specific
instructions in relation to sunscreen or other sun-protection
measures. 25(OH)D concentration was measured at baseline
in spring and then each autumn and spring for the following
2 years. At baseline the mean 25(OH)D concentration was 6
nmol L' higher in the control compared with the sunscreen
group. The initial increase in 25(OH)D concentration from
spring to autumn was lower in the sunscreen group than in
the control group, but thereafter the variation with season was
similar. At the end of the study the difference between the
two groups was almost the same as at the beginning (4 nmol
L") (Table 2).

Observational studies

Sixty-nine observational studies were identified (Table S1, see
Supporting Information). They were highly heterogeneous in
terms of location, study population, the method used to mea-
sure and report sunscreen use, and the reporting of associa-
tions between sunscreen use and 25(OH)D concentration. The
quality scores ranged from 0 to 9 (median = 4) (Table S2, see
Supporting Information). Only 30 studies (43%) scored 5 or
more. Over 90% of the studies (n = 63) were cross-sectional
in design (Table S2, see Supporting Information); this is
appropriate because 25(OH)D concentration is influenced by
sun exposure over a period of 1-3 months.

Five studies included a statement of ‘no association’ in the
manuscript text without providing descriptive data, effect esti-
mates or P-values. Although we do not know the level of sig-
nificance used to make this determination, we have classified
these five studies as showing no association between sunscreen
use and 25(OH)D concentration based on unadjusted analysis.

Exposure to UVR is the strongest determinant of 25(OH)D;
concentration. Only 30 studies (43%) controlled for a measure
of sun exposure; of these 17 also controlled for skin type, sea-
son and intake of supplements. However, control of these fac-
tors was frequently imperfect (for example, controlling for
having been on a sunny holiday rather than for a measure of
recent routine sun exposure, or controlling for African Ameri-
can vs. white ethnicity).

Due to the heterogeneity and suboptimal reporting, we
have presented a qualitative synthesis of results. Table 3
provides an overview of results. Table S3 (see Supporting
Information) shows the summary data for individual studies.

British Journal of Dermatology (2019)

Forty-five studies (65%) found no association between sun-
screen use and 25(OH)D concentration (24 on the basis of
unadjusted analysis only). Seventeen studies (25%) found that
sunscreen use was associated with higher 25(OH)D concentra-
tion or vitamin D status (five after adjustment).

In seven studies (10%) sunscreen use was associated with
lower 25(OH)D concentration; the four that had adjusted for
a measure of sun exposure are explored in more detail below:

1 A study from the UK.”

over 50 years. A significant inverse association was found

was performed among men aged

with childhood but not with adulthood or recent sunscreen
use. Given the short half-life of 25(OH)D this association
is most likely due to bias or chance.

2 A study from Kuwait’® controlled for time outdoors and
skin type by matching sunscreen users (defined as daily
application of an SPF 15-50 sunscreen continuously for at
least the past 2 years) to nonusers on age, sex, skin photo-
type and daily outdoor activity. Approximately a quarter
(24%) of the nonsunscreen users had a 25(OH)D concen-
tration greater than 75 nmol L' compared with 9% of the
sunscreen users (P = 0-002). There is litde information
about the questions used to measure daily activity, and no
descriptive data are presented so the success of the match-
ing cannot be determined.

3 In a study among children and adolescents from Pisa
(Ttaly)*® sunscreen use was categorized into ‘regular’ and
‘nonregular’; ‘regular’ was defined as always applying a
sunscreen with an SPF of 15 or higher at least 30 min
before exposure to sunlight and reapplying every 2 h after
swimming. Despite the stringent definition, 41% of chil-
dren and 30% of adolescents reported regular use. Among
those in the highest sun-exposure category, the 25(OH)D
concentration was approximately 20 nmol L™' lower in
regular vs. nonregular sunscreen users (47 nmol L' vs.
66 nmol L™'). There was no association in those who did
not spend significant time outdoors. In a model including
age, sex, season, body mass index, sun exposure and resi-
dence (urban vs. rural), the odds of having 25(OH)D con-
centration less than 75 nmol L™ was seven times higher
in regular compared with nonregular sunscreen users [odds
ratio (OR) 7:06; 95% confidence interval (CI) 2-86—
17-40]. There was no adjustment for clothing or shade-
seeking behaviour.

4 The final study®® included 8378 participants from Japan. In
women, sunscreen users (43%) had lower odds of having
a 25(OH)D concentration of 75 nmol L™" or greater after
adjustment for time outdoors (OR 0-71; 95% CI 0-52—
0-97). There was no association in men, among whom
sunscreen use was infrequent.

Discussion

There is limited evidence on which to base advice about the
effect of sunscreen use on vitamin D. Our review identified
four experimental studies, including 144 participants in total,
all reporting that sunscreen use abrogated the increase in

© 2019 British Association of Dermatologists
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Table 3 Summary of observational studies: the cells contain the number of studies in categories defined according to unadjusted (for sun

exposure) and adjusted (for sun exposure) analyses

Unadjusted

SS use associated SS use associated

Adjusted No association with higher 25(OH)D with lower 25(OH)D Not reported
No association 9° 7* 2° 3°

SS use associated with higher 25(OH)D 0 3b 0 2°

SS use associated with lower 25(OH)D 0 3¢ 1°

Not reported 24° 3¢ 0

*Group 1 in Tables S1-3 [no association between SS use and 25(OH)D concentration in adjusted analyses or, if adjustment not performed, in

unadjusted analyses]; "Group 2 in Tables S1-3 [SS use associated with higher 25(OH)D concentration in adjusted analyses or, if adjustment not

performed, in unadjusted analyses]; “Group 3 in Tables S1-3 [SS use associated with lower 25(OH)D concentration in adjusted analyses or, if

adjustment not performed, in unadjusted analyses]. See Supporting information. 25(OH)D, 25 hydroxyvitamin D; SS, sunscreen

vitamin D; or 25(OH)D; concentration that occurs following
exposure to artificially generated UVR. The observational stud-
ies identified had considerable limitations, but most found no
association between sunscreen application and 25(OH)D con-
centration. The most applicable evidence comes from two
randomized controlled field trials, neither of which found
any effect of regular sunscreen application on 25(OH)D
concentration.

The experimental studies were mostly small, and used dif-
ferent UVR sources and doses, sunscreens and study designs,
so are not directly comparable. Nevertheless, all were in line
with the expectation that sunscreen, as used in experimental
conditions, significantly reduces vitamin D production in the
skin. Three studies found that with sunscreen use there was
no significant increase in vitamin Dj concentration after expo-
20722 One used an SPF 50
sunscreen applied at 2 mg cm™',?* but the other two found

sure to a single fixed dose of UVR.

that even relatively low SPF sunscreen (resulting in effective
UVR doses of approximately 0-123 and 0-06 MED) could lar-

2021 Two of these three

gely abolish vitamin D; production.
studies did observe a small, albeit nonsignificant, increase in
vitamin D; concentration, suggesting that with regular UVR
exposure a more marked increase would be observed.?%** A
recent study observed a small increase in 25(OH)D concentra-
tion with a UVR dose as low as 0-2 MED (the lowest dose
given).’' We identified two studies that investigated the effect
of sunscreen on 25(OH)D concentration. Both found that the
increase in 25(OH)D concentration after irradiation was lower

23 .
However, even with an

with than without sunscreen.””
ultra-high SPF sunscreen applied optimally, resulting in an
effective UVR dose of only 0-02 MED, there was some
increase in 25(OH)D concentration after a single exposure.”
These findings suggest that with regular sun exposure suffi-
cient UVR may be received to avoid vitamin D deficiency,
even with sunscreen applied.

The UVR generated by the lamps in the experimental stud-
ies has a fixed ratio of UVA to UVB, and two studies used a

20,21

source that extended into the UVC range. In contrast, the

UVA to UVB ratio in sunlight varies according to location,

© 2019 British Association of Dermatologists

season and time of day, and does not include UVC. The UVR
spectral output and dose delivered, combined with the sun-
screen’s absorption profile (i.e. matching of the sunscreen to
the spectral output), will affect the impact of sunscreen use
on vitamin D production. Thus, the results of these experi-
mental studies cannot be used to inform public health policy.

In the two randomized field trials daily sunscreen applica-
tion did not have any effect on circulating 25(OH)D concen-
tration. The sunscreen in the largest of these trials was applied
at a median thickness of 0-8 mg cm™>.>” The thickness in the
other trial was not stated but many participants reported using
less than the recommended amount. It is possible that thicker
application would have influenced vitamin D production. Both
field trials used an SPF ~16 sunscreen, which is significantly
lower than the SPF 30 that is now recommended.*>*** The lar-
gest of the studies took place in a subtropical environment
where the average maximum UVR index is in the high-to-
extreme range for at least 8 months of the year (and does not
drop below 4 in any month), and temperatures are conducive
to outdoors activities even in winter; these findings may not
translate to other climates. In addition, sunscreens vary accord-
ing to the UVR spectrum covered. At a given SPF, increasing
UVA protection reduces protection from UVB wavelengths.®*
Thus, trials of a high-SPF broad-spectrum sunscreen in differ-
ent ambient UVR environments are needed to determine the
broader impact on vitamin D status of recommending routine
sunscreen application.

Among the observational studies a key finding of the review
was the substantial variation in study design, analytic
approaches and reporting, considerably influencing the inter-
pretation of these studies. Most of the observational studies had
suboptimal assessment of both sunscreen use and key con-
founders, particularly skin type and UVR dose. Laboratories per-
forming 25(OH)D assays were not necessarily taking part in a
quality control scheme, possibly resulting in inaccurate or
imprecise measurements leading to nondifferential measure-
ment error. Many studies did not present descriptive 25(OH)D
data and there was little consistency among those that did. Most
analyses were not carefully designed to control for confounders;

British Journal of Dermatology (2019)
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further, 25(OH)D was analysed variably as either a continuous
or a categorical variable with no uniformity in the cut points
used. We thus performed a qualitative synthesis only.

Most observational studies found no association between
sunscreen use and 25(OH)D concentration. Among those that
did, the most common finding was that sunscreen was associ-
ated with increasing 25(OH)D concentration. Sunscreen is
often used to facilitate outdoors a\ctivity,36 so control of this
factor is crucial. Self-reported time outdoors was the most
common method of estimating exposure; nondifferential mea-
surement error was therefore likely to be considerable, causing
incomplete control of confounding. Nevertheless, these results
suggest that sunscreen application does not mitigate the bene-
fits to vitamin D production of spending time outdoors. Con-
versely, sunscreen may be used in people at high risk of skin
cancer as part of a broader suite of protection activities. None
of the four studies that found sunscreen use was associated
with lower 25(OH)D concentration adjusted for clothing, hats
or shade-seeking behaviour in their analyses.

Strengths of our study include the systematic approach to
identifying and reviewing the extant literature, including iden-
tifying studies that were not specifically designed to explore
this issue. Any observational studies that were not identified
would most likely have found no association, so would not
materially change our conclusions. Our quality scoring of
studies was based on the information provided in the publica-
tion and may not reflect the true quality of the study.

It is important that both the risks and the benefits of sun expo-
sure be considered when developing recommendations about
sun protection. Sunscreens are designed to prevent erythema and
have been shown to do so in real-life settings, particularly when
applied at optimal thickness.>” The action spectra for vitamin D
production and erythema coincide, and while the experimental
studies identified by our review suggest that there is a theoretical
risk that sunscreen use will increase the risk of vitamin D defi-
ciency, we found no evidence from studies in real-life settings
that this occurs. The observational studies should be interpreted
with caution, but most are in agreement with the two high-qual-
ity randomized field trials which found that sunscreen use did
not influence 25(OH)D concentration. However, there have been
no randomized field trials of a sunscreen with a very high SPF,
and it is plausible that these may influence vitamin D, particularly
when the UV index is relatively low but above the level at which
sun protection is advised (e.g. UV index of 3-5). This needs to
be investigated in future trials conducted among men and
women of different ages and skin types and across a range of cli-
mate zones to ensure variation in ambient UVR. In the interim,
these results suggest that the risk of vitamin D deficiency due to
sunscreen use is low and is unlikely to outweigh the benefits of

sunscreen for skin cancer prevention.
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