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That excessive sun exposure is the principal cause of skin cancer is acknowledged 
universally. Yet emerging evidence that insufficient sun exposure may be associated with 
an increased risk of noncutaneous diseases, including some internal cancers, is leading to 
a reappraisal of the exact balance requried in terms of our solar UV exposure for optimum 
health. Some commentators have argued that current public health campaigns that 
advise people to limit their sun exposure may be resulting in more harm than good and 
calls have been made for these campaigns to be abolished. I will argue that this approach 
is not the way forward; rather we should promulgate different messages depending upon 
whether our exposure is elective (high dose) or adventitious (low dose).
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Dermatologists need no persuasion that the
UV component of sunlight, which comprises
approximately 5% of terrestrial solar radiation,
is largely responsible for the deleterious effects
on the skin that are associated with sun expo-
sure. These effects include sunburn, immuno-
logical changes, precipitation and exacerbation
of photosensitive diseases, accelerated aging of
chronically sun-exposed skin and skin cancer.
In order to militate against these effects, UV
exposure induces photoadaptive changes of
tanning and hyperplasia.

The only thoroughly established beneficial
effect of solar UV radiation on the skin is the
synthesis of vitamin D and its role in main-
taining bone health. But now there is emerg-
ing evidence implicating a low vitamin D sta-
tus in a range of adverse health conditions,
including cancer and certain autoimmune dis-
eases [1], and this is leading to a reappraisal of
the balance we require in terms of our solar
UV exposure in order to approach the mini-
mum of the conceptualized disease burden:
the UV exposure curve (FIGURE 1).

The UV dose axis is deliberately qualitative,
since the balance between the level and pattern
of UV exposure that results in adequate
vitamin D synthesis but does not increase the
harmful consequences of exposure remains to
be defined.

The rise of skin cancer
There is no question that the upward trend in
the incidence of skin cancer has had a major
impact on dermatological practice in many
countries populated primarily by people with
white skin. The incidence of cutaneous malig-
nant melanoma, in particular, continues to rise
[2] and this rise is predicted to continue for some
years to come [3,4]. This increase is commonly
attributed to changing lifestyles, resulting in
increasing intermittent, high-dose rate expo-
sure to sunlight, especially during childhood, as
a consequence of vacations at sunny locations
and outdoor pursuits [5,6]. To counteract the rise
in melanoma, sun awareness campaigns have
been introduced in a number of countries since
the 1980s [7] with the object of encouraging
people to limit their exposure to strong sun-
shine by a combination of shade, clothing and
sunscreens [8], and to avoid sunburn.

Link between sunlight & cancer incidence 
& mortality
Reports continue to emerge that suggest that
sunlight exposure and the resulting cutaneous
synthesis of vitamin D might have a beneficial
influence for certain major cancers [9], especially
breast, colorectal and prostate cancer [10–13].
These studies have been based either on using
ambient solar UV radiation as a proxy for
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latitude in studies looking at the geographical incidence and/or
mortality of cancer, or case–control studies using question-
naires in which individuals are asked to recall previous sun
exposure [14,15]. From a recent review of many of the studies
published to date, it is becoming clear that there is increasing evi-
dence of sunlight having a preventative effect on the initiation
and/or progression of different kinds of cancer [16].

In light of these and similar publications, reports have
appeared in the British lay press encouraging people to seek
more sun exposure, accompanied by calls for the main sun
awareness campaign in the UK (SunSmart) to be abandoned as a
means of reducing overall incidence and mortality from cancer
[101]. Unsurprisingly, Cancer Research UK,
the agency hosting the campaign, has
rejected this call [17].

How much sun exposure do we 
currently receive?
Our solar UV exposure on any particular
day depends primarily on three factors:
the maximum solar altitude (height of the
sun in the sky), the weather and our time
spent and behavior outdoors. Broadly
speaking, we can divide our sun exposure
into two types, adventitious exposure,
typified by the unavoidable exposure asso-
ciated with activities, such as shopping
and traveling to work, and elective expo-
sure, when we deliberately seek the sun
for recreational purposes, usually during
summer weekends and holidays.

By combining values of measured ambi-
ent UV radiation in the UK with expo-
sure (relative to ambient) on sites such as
the face and hands together with estimates

of time spent outside (but not in vehicles)
during weekdays and at weekends, it is
possible to give some indication of the
range of daily exposures at different times
of the year (FIGURE 2).

The data shown for holiday exposure in
this figure relate to someone who is ambu-
lant; for keen sunbathers who are prone or
supine, daily exposures of 10 standard ery-
thema dose (SED; an exposure of 2–3 SED
is necessary for a minimal erythema in
unacclimatized white skin that burns easily)
or higher are readily achievable. What is
evident is that for a population in temper-
ate latitudes, such as the UK, there is more
than a 1000-fold variation in our daily UV
exposure throughout the year.

Should we increase our population’s 
sun exposure?

Public health campaigns, such as the SunSmart program hosted
by Cancer Research UK, are intended to advise people primarily
to avoid excessive exposure in strong sunshine that can result in
acute signs, such as skin reddening, and increase the lifetime risk
of skin cancer. Where the program might justifiably be criticized
is that some argue that the message could be interpreted as
applying to sun exposure throughout the year [18], which for a
country with the climate and latitude of the UK, would only be
acted upon by a committed heliophobe.

The supposed gains in vitamin D that might be achieved by
encouraging greater sun exposure [18] are speculative and may not
actually achieve the desired end point of a worthwhile increase in

Figure 1. Representation of the health consequences of personal exposure to 
UV radiation. 
Reproduced with permission from [19].
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Figure 2. Representative daily UV exposure of an ambulant indoor worker in the UK. 
SED: Standard erythema dose.
Reproduced with permission from [19].
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population vitamin D status [19]. So, rather than advocate pri-
mary prevention of vitamin D insufficiency by prescriptive sun
exposure, which, owing to the many confounding factors of time
of day, season, latitude, weather, presence of nearby shade, behav-
ior and area of skin exposed, is complex and could well lead to
overexposure, it might be better to utilize what benefits there
may be in secondary prevention by encouraging more outdoor
physical activity. Not only would this be beneficial to our health,
in terms of obesity, diabetes and heart disease, but we would also
receive some subliminal UV exposure in the process. 

However, what is likely to be more effective in situations
where concerns exist regarding inadequate vitamin D status is
oral supplementation [20], although it should be borne in mind
that vitamin D is toxic in large doses. The current UK govern-
ment recommendations are 10 µg vitamin D a day for adults
at risk of deficiency [21] but more recently it has been argued
that intakes should be between 20 and 25 µg a day to achieve
optimal status [22].

Strategy for sun exposure
Public health campaigns that deliberately encourage an over-
all increase in population exposure to solar UV radiation,
especially in people with white skin, as a means of reducing
the incidence and mortality of cancer and other chronic dis-
eases cannot currently be justified. This is particularly true
for our elective, or recreational, exposure since the continuing
popularity of overseas holidays fuelled by low-cost flights,
coupled with the impact of climate change that will probably
encourage people living in temperate latitudes to spend more
time outdoors, will act as drivers for increasing population

exposure to high levels of insolation, certainly for the UK
population and possibly for others living in northern Europe
and America [23].

It is important to remember, however, that since approxi-
mately 99 out of every 100 British people will not develop
melanoma during their lifetime and nine out of ten will be
free of nonmelanoma skin cancer, there may be a case for
those populations living at temperate latitudes for making sun
protection messages more specific to recreational exposure for
extended periods in strong sunshine and targeting high-risk
groups, such as children and adolescents, and those with
susceptible phenotype and genotype characteristics.

In parallel with this, healthcare professionals may wish to
consider adopting a relaxed approach to adventitious sun
exposure, for example, lunchtime exposure during the working
week, acknowledging the beneficial effects that may accrue
from limited sun exposure coupled with the recognition that
the most harmful effects of UV are mainly the result of high-
dose rate exposure during recreational activities. Such a strat-
egy would prevent sunburn and reduce the risk of skin cancer,
especially melanoma, but still ensure a moderate exposure to
less intense sunshine in late summer and early autumn that
may go some way to help maintain vitamin D status during
the winter months.

Expert commentary & five-year view
There is currently disharmony between many health profes-
sionals, whose role is to prevent, diagnose and/or treat sun-
induced skin disease, especially skin cancer, on the one hand,
and proponents of the perceived under-rated health benefits

Key issues

• The incidence of skin cancer continues to increase and this increase is predicted to continue for some years to come.

• Emerging evidence suggests that sunlight exposure and the resulting cutaneous synthesis of vitamin D might have a beneficial 
influence for some major cancers and certain autoimmune diseases.

• Reports have appeared encouraging people to seek more sun exposure, accompanied by calls for the SunSmart campaign in the UK 
to be abandoned as a means of reducing the overall incidence and mortality from cancer.

• For populations living in temperate latitudes, such as the UK, there is more than a 1000-fold variation in our daily UV exposure 
throughout the year.

• The supposed gains in vitamin D that might be achieved by encouraging greater sun exposure are speculative and may not actually 
achieve the desired end point of a worthwhile increase in the population’s vitamin D status.

• We cannot currently justify public health campaigns that deliberately encourage a greater burden of solar UV radiation, especially in 
white populations, as a means of reducing the incidence and mortality of cancer and other chronic diseases.

• Sun protection messages should be specific to recreational exposure for extended periods in strong sunshine and should target 
especially high-risk groups such as children and adolescents, and those with susceptible phenotype and genotype characteristics.

• We should adopt a relaxed approach to adventitious sun exposure acknowledging the beneficial effects that may accrue from 
limited sun exposure. 

• Such a strategy would prevent sunburn and reduce the risk of skin cancer, especially melanoma, but still ensure a moderate exposure 
to less intense sunshine in late summer and early autumn that may go some way to help maintain vitamin D status during the 
winter months.
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of vitamin D on the other. If the literature continues to grow
with carefully conducted case–control and other studies on
the benefits of sun exposure, coupled with wide acknowledge-
ment of the deleterious effects of excessive sun exposure, we
can expect to see a coming together of these polarized views.

This has already started with a Position Statement on the
risks and benefits of sun exposure issued in March 2005 by the
Australian and New Zealand Bone and Mineral Society, Oste-
oporosis Australia, Australasian College of Dermatologists and
The Cancer Council Australia, which read: “A balance is

required between avoiding an increase in the risk of skin cancer
and achieving enough UV radiation exposure to maintain ade-
quate vitamin D levels”. The challenge over the coming years
will be to identify how much UV radiation exposure is ‘suffi-
cient’ against a confounding background of environmental,
climatic, behavioral and genotype influences.

Information resource
SunSmart website: 
www.sunsmart.org.uk
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