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Burden of Suffering

olar radiation, and ultraviolet (UV) light in par-
ticular, is increasing worldwide with the thinning

of the protective ozone layer. Over 90% of ultra-
violet radiation is UVA, which is most intense in early
morning and afternoon, can pass through window
glass, penetrates into the dermis, and causes tanning
and wrinkling. UVB is most pronounced midday, does
not penetrate window glass, and is associated with
sunburn. Ultraviolet light has been implicated in mul-
tiple human diseases from skin cancer to cataracts to
immune suppression.

The alarming increase in skin cancer incidence over
the last few decades has been associated with increased
exposure of Americans to UV light in both descriptive
and analytic studies; however, most evidence is indi-
rect.! Basal and squamous cell carcinoma (nonmela-
noma skin cancers—NMSC) are the most common of
all cancers; more than 800,000 cases are diagnosed
annually.2 These cancers rarely invade or metastasize
but do require surgical excision. Risk tactors for NMSC
include exposure to sun or radiation, fair skin, advanc-
ing age, and male sex.

Malignant melanoma (MM), the most serious of all
skin cancers, is increasing faster than any cancer except
lung cancer, more than doubling in the last decade. In
1997, some 40,300 cases will be diagnosed and 7,300
people will die of MM.? By the year 2000, the lifetime
risk of MM for whites in United States is expected to be
1 in 90.* Melanoma risk is increased in men, fair-
skinned individuals, those with a family history, those
living nearer the equator, those with multiple pig-
mented nevi, the immunosuppressed, and is more than
doubled in those with one or more severe sunburns in
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childhood.? Although sun exposure contributes to MM,
the exact role of UV light in the pathogenesis of MM is
unknown.® Some evidence suggests that intermittent
sunlight exposure or childhood sunburn is more im-
portant than cumulative adult sun exposure as evi-
denced by the lower incidence of MM among outdoor
workers.™”

Description of Preventive Measures

Preventive measures for limiting sun exposure include
sun avoidance (especially during midday), use of pro-
tective clothing and hats, and application of sun-
screens. Protective clothing can include pants, hats,
long-sleeved shirts, and newer sun-resistant fabrics.
Physical sunscreens (e.g., zinc oxide) are opaque, often
greasy formulations that reflect both UVA and UVB.
Chemical sunscreens are non-opaque and absorb UVA,
UVB, or both. Sunscreens are classified according to
Sun Protection Factor (SPF), an index of protection
against skin erythema. SPF ranges from 1-45 or above
and quantifies UVB protection.® A sunscreen with SPF
15 filters 92% of the UVB. SPF is determined indoors
using a light spectrum meant to mimic noontime sun;
when tested outdoors, SPF may over-estimate sun pro-
tection by a factor of two, especially when the sun is
close to the horizon owing to a changed ratio of UVA to
UVB.? There is currently no uniform measure for UVA
absorption. The UV index, a public health education
tool reported by meteorologists in 58 U.S. cities, offers
a daily report of UV light levels on a scale from 1-10+
(minimal to very high exposure).

Evidence of Effectiveness

Sun avoidance and use of protective clothing have been
associated with reduced risk of both melanoma and
nonmelanoma skin cancers in multiple animal, cohort,
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and case-control studies*'?~12; however, not all studies
find an effect.'® Experimental studies quantify degree
of protection of various types of clothing; for example,
nylon stockings allow sun protection at the level of SPF
of 2,'* hats offer SPF of 3-6,'> summer-weight clothing
offers SPF of 6.5,'® and sun-protective clothing offers
an SPF of up to 30.'°

Regular sunscreen use is postulated to reduce pho-
todamage to skin, decrease incidence of nonmelanoma
skin cancers, and possibly reduce incidence of malig-
nant melanoma. In both animal and human models,
broad-spectrum sunscreen preparations offer at least
partial protection against sun-induced immune depres-
sion, which is unrelated to SPF.!72° Use of makeup
products containing sunscreens, particularly lipstick,
has been associated with a decreased risk of cancer of
the lip in one case-control study involving women.?!

Evidence for sunscreen effectiveness in reducing
NMSC is based on epidemiologic evidence linking UV
light exposure to skin cancer and sunscreen ability to
block UV light**?® and animal studies finding a reduc-
tion in sun-induced NMSC tumors with sunscreen
use, 202425 glthough one prospective study found an
increased risk of basal cell cancers among those using
sunscreens.?® A randomized double-blind placebo-con-
trolled trial of broad-spectrum sunscreen in high-risk
adults (those with precursor skin lesions or history of
NMSC) reported a reduction in new actinic keratosis
and more remissions in individuals with precursor
lesions.?"2®

There is significant concern that sunscreens may not
protect against MM. Animal studies report no change
in incidence of MM despite prevention of sunburn with
broad-spectrum sunscreens.?” In addition, several case-
control and cohort studies reported either no effect or
an increased risk of MM among sunscreen users.?’~%2
One population-based case-control study in southern
Sweden showed an 80% increase in malignant mela-
noma among those who used sunscreens, with a sug-
gestion of a dose-response ratio.>® At least part of this
negative association may be due to confounding; those
more likely 10 use sunscreens are those with increased
susceptibility to skin cancer and sunscreen use may be
associated with tanning behaviors. Most studies, how-
ever, controlled for skin type, sun exposure, and other
confounding variables. Further, older sunscreen prep-
arations were less potent and offered less UVA
protection.

Sunscreen use may be associated with adverse effects.
Some experts hypothesize that sunscreen users may
increase time spent in the sun, avoiding sunburn, but
exposing themselves to harmful solar radiation, which
may be carcinogenic or decrease immune function.”
Others fear that some compounds in sunscreen prepa-
rations may be mutagenic or carcinogenic, e.g., padi-
mate-O or octyl dimethyl PABA3* and alpha tocopherol

acetate.™ Sunscreen use may be associated with re-
duced synthesis of vitamin D; although in one random-
ized controlled trial in Australia during the summer,
sunscreen users maintained vitamin D levels in the
normal rzmge.?’6 Sunscreens may cause skin reactions;
in one randomized clinical trial, 19% of daily sunscreen
users had a skin reaction (predominantly irritant; only
a minority were allergic).?” Little is known about po-
tential long-term effects of sunscreen use.

The effectiveness of physician advice on increasing
sunscreen use is unknown. Those with increased knowl-
edge regarding UV light are more likely to use sun-
screen or protective clothing®; however, education
does not always translate into compliance with sun-
protective behaviors. Physician advice regarding sun-
screen use, even among patients with previous skin
cancers, has been found to be relatively ineffective,
reducing tanning only 1% after 2 to 6 years of annual
education.39:40

Public Policy Considerations

It is estimated that 80% of a person’s sun exposure
occurs before age 21.%" However, atrisk children and
adolescents rarely limit sun exposure or use sunscreen;
one study found only 9% of adolescents always use
sunscreen and 33% never do.*! Studies of adults report
26% to 70% compliance with sunscreen use, with lower
use among men and those of lower socioeconomic
status.*? Those at highest risk of skin cancers—men and
older people—are even less likely to use appropriate
sun protection.”® Multifaceted community campaigns
using media, role modeling, advertising, and school-
based behavioral interventions may be more effective at
changing behavior than physician advice.*® An Austra-
lian campaign combined public education, structural
changes (e.g., shade in open spaces), and public policy
(low-cost and sales-tax-free sunscreens, and scheduling
sporting events for evenings) and noted a change in
attitudes, beliefs, and reporting of recent severe sun-
burn.** A similar intervention in another part of the
country, however, reported no change in frequency of
sunburn despite self-reported use of sun protection.*
Some experts fear a further increase in skin cancer
incidence with the ozone depletion, which is occurring
globally secondary to chlorofluorocarbons and other
chemicals;*® this protective layer around the earth
decreases passage of UV radiation.

Recommendations of Other Groups

The American Cancer Society, the American Academy
of Dermatology, the American Medical Association,
and the NIH consensus panel all recommend patient
education concerning sun avoidance and sunscreen
use. The American Academy of Family Physicians rec-
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ommends sun protection for all with increased sun
exposure, and the Canadian Task Force on the Periodic
Health Examination recommends sun avoidance and
protective clothing but does not recommend for or
against sunscreen use. The U.S. Preventive Services
Task Force recommends physician counseling on sun
avoidance and use of protective clothing for adults and
children at high risk of skin cancer, but finds insuffi-
cient evidence to recommend for or against sunscreen
use.

Rationale Statement

Although skin cancer is increasing, the vast majority of
these cancers are NMSC, which has a very low mortality
rate. The incidence of MM is increasing faster than any
other cancer; however, the exact role of UV light in the
pathogenesis of this deadly cancer is unclear. Sun
avoidance and use of sun protection has been shown in
animal, observational, and case-contrclled studies to be
protective against malignant melanorma and nonmela-
noma skin cancers. Evidence that sunscreen protects
against nonmelanoma skin cancer is based on epidemi-
ological associations of UV light expcsure to cancer of
the skin, animal studies showing a rectuction in tumors
with sunscreen use, and randomized, placebo-con-
trolled intervention studies of high-risk populations
showing a decrease in new precursor lesions and regres-
sion of old lesions with initiation of dzily sunscreen use.
Evidence supporting no effect or a negative effect on
risk of MM with sunscreen use is compiled from animal,
observational, and case-controlled s:udies. Sunscreen
users may spend more time in the sun, preparations
may incompletely block the type of rays that initiate
melanoma, or components may have mutagenic effects.
No randomized controlled trial has investigated the
role of sunscreen use in the etiology of malignant
melanoma. Evidence supporting a role for the physi-
cian in discussing or recommending sun protection or
sunscreen is sparse.

Recommendations of the American College of
Preventive Medicine

Sun avoidance and other sun-protective measures (e.g.,
clothing, hats, opaque sunscreens) are probably effec-
tive in reducing skin cancer and should be recom-
mended. The American College of Preventive Medicine
finds insufficient evidence to recommend for or against
sunscreen use. Nonmelanoma skin cancers may be
reduced with regular, daily sunscreen use. There is
insufficient evidence that chemical sunscreens protect
against MM and they may, in fact, increase risk.

The American College of Preventive Medicine does
not believe the evidence supports discussion of sun-

screen and sun protection with every patient. However,
the College recommends that physicians remain in-
formed on the issue and be able to discuss sun protec-
tion with patients who have questions or who are at
particular risk (e.g., family history of melanoma, pre-
cursor lesions, or markedly increased sun exposure).
For those at high risk, providers should caution against
prolonged tanning and sunburm and encourage the use
of protective clothing. Because of the importance of
preventing sunburn in childhood and the increased UV
exposure among children and adolescents, the College
recommends discussion of sun protection during rou-
tine preventive check-ups. The College also recom-
mends increasing research be undertaken into the
association of UV radiation and malignant melanoma,
the relative efficacy of sunscreens in reducing UVA
exposure, and possible carcinogenic effects of sun-
screen components, Finally, the College supports stud-
ies on the effectiveness of community-wide health-
promotion campaigns and/or effective physician
counseling strategies to educate the public about UV
radiation.
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