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Skin cancers are the most
common form of malignant

disease in white populations
worldwide. Although the inci-
dence of cutaneous malignant
melanoma is relatively low (Box
1), almost 15% of cases are fa-
tal. Squamous cell carcinoma

and basal cell carcinoma, the 2
most common forms of non-
melanoma skin cancer, are usu-
ally treated surgically. They
rarely cause death, but because
they occur predominantly on
sun-exposed sites such as the
face, they can be disfiguring. 

It is well established that
sunlight can initiate and pro-
mote carcinogenesis and that
excessive exposure is the main
cause of both melanoma and
nonmelanoma skin cancer. The
proportion of melanoma in
Canada caused by sunlight ex-
posure is estimated to be more
than 90%,1 and this figure likely
also applies to nonmelanoma
skin cancers.

Because such a high propor-
tion of malignant skin disease is
attributable to sunlight exposure,
skin cancer prevention messages
and programs have become com-
mon in countries where the ma-
jority of the population has a
lighter skin colour. In many of
these programs, chemical sun-
screens are suggested as a “last re-
sort” in sun protection, to be
used only if reductions in sunlight
exposure cannot be achieved by
the use of shade and protective
clothing (long-sleeved shirts and
long pants) and by limiting the
time spent outdoors. Although
the “cover-up” strategy may work
well in countries like Australia,
where sunlight abounds through-
out the year, it is less effective in
Canada, where sunshine is reli-
ably available only 3 months each
year. The question, then, for
Canadian physicians making rec-
ommendations to their patients,
is “What can sunscreens do and
what can’t they do?”

We know that all modern
sunscreens with a high (15+) “sun
protection factor” (SPF) give
good protection against sunburn
when properly applied. Sunburn
is caused largely by ultraviolet B
radiation (300–320 nm), and
older sunscreens also gave good
protection from these wave-
lengths. There is some evidence
that melanoma may also be re-

lated to ultraviolet A exposure,
but this is controversial since the
studies showing such results use
an animal model (fish of the Xi-
phophorus genus) with little
resemblance to humans.2 Sun-
screen manufacturers have re-
sponded with broad-spectrum
sunscreens that provide substan-
tial protection from ultraviolet A
and B radiation. 

The use of these new agents
is not without concern, how-
ever. The results of a European
trial of the use of unlabelled
sunscreens of SPF 10 and 30 by
people aged 18–24 demon-
strated that those wearing the
SPF 30 preparation spent more
time in the sun per day (3.1 v.
2.6 hours) when on holiday than
those using the SPF 10 com-
pound.3 The amount of sun-
screen used by each group was
similar, as was the holiday dura-
tion. The degree of sunburn
reported by each group was sim-
ilar, so the higher SPF com-
pound clearly provides better
sunburn protection. However, if
people spend more time in the
sun to acquire the same degree
of tan obtained when a lower
SPF preparation is used, then
this raises concerns about the
long-term effects of increased
exposure, largely because DNA
damage can occur long before
sunburn appears. Is there evi-
dence that high-SPF, broad-
spectrum sunscreens provide
protection against skin cancer?
The answer appears to both
“yes” and “no.” 

Squamous cell carcinoma and
basal cell carcinoma
First, the good news. A number
of trials have provided good ev-
idence that, when applied con-
sistently, sunscreens can realis-
tically play a role in reducing
the risk of squamous cell carci-
noma (Box 2). 

The story with basal cell car-
cinoma is less hopeful. Al-
though studies are continuing,
there is as yet no convincing ev-
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Box 1: Melanoma and skin cancer risk in the
white population in Canada

Cancer   Estimated lifetime risk
Melanoma 1.3%  (about 1 in 76)
Squamous cell carcinoma 4.6%  (about 1 in 20)
Basal cell carcinoma 13.7%  (about 1 in 7)

Box 2:  Summary of evidence from studies of
the efficacy of sunscreen protection against
malignant skin disease

Squamous cell skin cancer

Evidence

•  Significantly fewer actinic keratoses among
subjects randomly assigned to daily application of
high-SPF sunscreens over a 1-year period (rate
ratio 0.62, 95% confidence interval [CI] 0.54–
0.71) (Thomson et al. N Engl J Med 1993;329:1147)

•  Lower rate of new precancerous skin lesions
among subjects randomly assigned to daily
application of high-SPF sunscreens over a 2-year
period (Naylor et al. Arch Dermatol 1995;131:170)

•  Fewer new squamous cell carcinomas among
subjects using sunscreen daily (incidence 1115 v.
1832 per 100 000, 95% CI 0.46–0.81); reduction
evident after only 4 years of follow-up (Green et al.
Lancet 1999;354:723)

Summary
Good evidence that sunscreens, when assiduously
applied, can reduce risk of actinic keratoses and
squamous cell skin cancer

Basal cell skin cancer

Evidence

•  No reduced risk of initial basal cell carcinoma
among subjects randomly assigned to daily
sunscreen application and followed for 4–5 years
(Green et al. Lancet 1999;354:723)

Summary

No convincing evidence that sunscreen use will
reduce risk of basal cell carcinoma

Melanoma
No adequate body of evidence free of confounding
upon which to draw a conclusion as to the relation
of sunscreens to melanoma, and hence no evidence
of protective value
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idence that sunscreen use re-
duces the risk of this type of
carcinoma (Box 2).  

Melanoma
Melanoma is a story unto itself.
Because it is so much less com-
mon than either of the non-
melanoma skin cancers, it has
not been feasible to conduct ran-
domized trials aimed at sun-
screen evaluation. Results from a
randomized trial indicate that
sunscreens attenuate the devel-
opment of nevi in children over
the short term (3 years),4 but it is
not clear that this effect will per-
sist, or that it predicts a reduced
risk for melanoma later in life. 

All other studies of the rela-
tion between sunscreen use and
melanoma have been retrospec-
tive in nature (Box 3). Most
showed no protective effects
from sunscreen use, and some
even indicated an increased risk
for users. The results of these
studies must be treated with
caution. Most research con-
ducted before the 1990s was
designed to investigate the asso-
ciation between sun exposure,
pigmentation characteristics and
melanoma. As a consequence
the data collected on sunscreen
use was usually relatively cur-
sory. To fairly evaluate the asso-
ciation, additional information
is required, including whether a
high-SPF sunscreen was used,
whether it was applied in ade-
quate amounts to attain the
advertised SPF value, the fre-
quency of sunscreen use, and
the body sites it was applied to.
Without accurate information
on these variables, there is likely
to be substantial misclassifica-
tion in usage data with conse-
quent dilution of the probability
of finding a protective effect. 

In addition to the informa-
tion quality problems that af-
fected earlier studies, serious
potential problems with uncon-
trolled confounding are likely to
have affected the results of even
the more recent studies. Sun-
screens are most commonly
used by those with a strong
propensity to burn in the sun

because of fair skin. These same
people are also at elevated risk
of melanoma because of that
same sun sensitivity, and tech-
niques to measure sun sensitiv-
ity in population-based studies
are unfortunately relatively
crude. Thus it is highly likely
that there is some degree of un-
controlled confounding from
this factor in virtually all retro-
spective studies, and this may
well be the reason why a num-
ber of the investigations show a
direct rather than an inverse re-
lation between use and melano-
ma risk (Box 3). Finally, there is
evidence from previous etiologic
studies that the degree of sun
exposure in childhood and ado-
lescence may be of particular
importance in the later genesis
of melanoma. If this is true, and
effective sunscreens were not
available to study subjects in this
period, subsequent use will sug-
gest a positive relation with risk.

Clearly these limitations pre-
sent major problems in deter-
mining whether sunscreens have
a role in melanoma prevention,
and it is unlikely that they can be
addressed through more retro-
spective investigations. A ran-
domized trial beginning with the
induction of healthy subjects
would be the optimum method
for moving forward, but such tri-
als may not be practical for rea-
sons of cost and study duration.

It is clear from this data that
sunscreens cannot protect
against all forms of skin cancer,
and thus a rational strategy for
skin cancer prevention must also
include use of protective cloth-
ing. In addition, because all skin
cancers are related to sun expo-
sure, avoiding the sun is also
likely to be beneficial. A practi-
cal approach is shown in Box 4.

It is important that these
recommendations are accom-
panied by encouragement to
participate in vigorous outdoor
activity, with moderate sun ex-
posure. With obesity on the
rise, particularly among chil-
dren, it would be counterpro-
ductive to encourage avoidance
of outdoor activity. In addition,
recent evidence suggests that

vitamin D (largely generated
through sun exposure) may be
more important in health main-
tenance than we have tradition-
ally believed.
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Box 4:  Summary recommendations

1. Sunscreens should not be the first or sole agents used
for skin cancer prevention, but should be used in
conjunction with clothing to prevent overexposure.

2. Care must be taken not to use high SPF sunscreens to
extend duration of exposure, such as prolonged
sunbathing.

3. Daily spring and summer use of SPF 15+ sunscreens
on exposed skin should be encouraged among men
and women working outdoors, as squamous cell
carcinoma is most strongly related to chronic,
cumulative sun exposure.

4. There are indications that childhood sun exposure
may be particularly important in the generation of
basal cell carcinoma and melanoma later in life.
Because of this, the first 2 recommendations should
be observed carefully by parents with young
children.

Note: SPF = sun protection factor.


