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Abstract
We review the general amount and patterns of exposure to solar ultraviolet (UV) radiation that
children and teenagers experience and the spectrum of UV-related skin damage that can occur as a
result. Data about the amount of solar UV received by children and teenagers are relatively few
but suggest that around 40–50% of total UV to age 60 occurs before age 20. Among white
children, those with the palest complexions suffer the most damage. Comparisons of prevalence
and incidence of outcomes in children and teenagers sharing common ancestry, but living at
different latitudes, show that prevalence rates of photoaging and melanocytic naevi are higher in
Australian compared with British children, and similarly for melanoma. Genetic risk for the
majority of the melanomas in teens is a function of genes controlling naevus propensity and
pigmentation in the skin. High numbers of naevi and freckles, red hair, blue eyes, inability to tan,
as well as a family history are the primary determinants of melanoma among adolescents. Beyond
the signs of skin damage seen in children are the latent effects observed later in adulthood.
Childhood is believed to be a susceptible window for long-term harmful effects of UV, as
evidenced by clear differences in skin cancer risk between child and adult migrants from high to
low latitudes. Effective UV radiation protection from childhood is necessary to control both
immediate and long-term harmful effects on children’s skin.
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1. Introduction
Through outdoor activities and recreation children can experience moderate to high levels of
exposure to ambient solar ultraviolet (UV) radiation in the course of their daily lives. The
organs most susceptible to UV-related damage are the skin and eyes, and this paper reviews
available epidemiological evidence regarding harmful skin outcomes of solar UV exposure
during childhood and teenage years. Children are at very low risk of UV-related skin
damage compared with adults, but the most common UV-related skin diseases occurring in
adults may be observed in the first two decades of life as well, namely photoaging (seen as
premature mild skin wrinkling in teenagers) and specific pigmentary signs of UV exposure
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such as freckling and development of melanocytic naevi (moles). After severe UV damage,
benign keratinocytic skin tumours, actinic keratoses, and malignant skin tumours:
melanoma, and basal cell and squamous cell carcinomas (BCC and SCC) develop, though
among skin cancers, only melanoma occurs to any measurable incidence in childhood. On
the other hand childhood appears to be a period in life when people are susceptible to
initiation of latent harmful effects of UV manifest decades later in adulthood (Balato et al.,
2007) (Thomas et al., 2007). Here we review the epidemiology of childhood actinic skin
damage and conclude with evidence mostly from migrant studies of the role of childhood
UV exposure in the development of adult skin cancers, in particular melanoma.

2. Ultraviolet radiation exposure in childhood and adolescence
Several epidemiological studies have provided estimates of sun or UV exposure during
childhood and adolescent years, and the relative contribution of childhood UV to lifetime
exposure. A few of these studies have relied on modelling and most estimates have been
obtained from volunteers and/or selected groups.

An extensive review of early life sun exposure which summarised the mean UV exposure,
proportion of the ambient UV radiation received and time spent outdoors daily based on 29
studies published between 1990 and 2005 (from Australia, Europe, Japan, Mexico, UK and
USA), found the range of mean daily hours outdoors was 1.5 to 5.1 (Wright and Reeder,
2005). Among adolescents, weekend exposures of 3 hours per day for boys and 2 hours per
day for girls was reported in various eastern Australian locations (Fritschi, 1993);
approximately 1 to 4 hours a day outdoors between the hours of 10am and 4pm in summer
were reported in US teenagers (Davis et al., 2002); around 4 hours mean daily summer sun
exposure for young children in Sweden was noted (Boldeman et al., 2004); and almost 4
hours outdoors daily was recorded in young French adults during summer vacations (Autier
et al., 1999).

Lifecourse sun exposure to age 59 years in Australia has also been analysed in a community-
based study in southeast Queensland (McBride, 2009). Average daily duration of sun
exposure through successive life periods was recalled by some 1150 randomly selected,
Australian-born residents in the township of Nambour and was supplemented by information
from prospective sun exposure diaries (McBride, 2009). The average number of hours spent
daily in the sun in childhood was 4.1 for boys and 3.2 for girls in this population, higher than
reported by Gies et al. (1998) in volunteer Queensland school children who spent between
1.7 and 3.0 hours median daily time in the sun.

Hours of sun exposure are a crude surrogate for amount of latitude-dependent solar UV
exposure which is far more difficult to estimate. McBride (2009) estimated solar UV
radiation using meteorological records of measured erythemally-weighted UV radiation
during relevant calendar years in Nambour (adjusted for season and time of day of
exposure), assuming people receive around 30% of measured erythemally-weighted solar
UV radiation (Gies et al., 1998; Godar, 2005). Although childhood and teen years represent
only 33% of the lifetime to 60, McBride (2009) estimated that the Nambour study cohort
before age 20 had received around 50% of their total UV exposure to age 60. This estimate
is broadly consistent with two other studies in southeast Queensland (Parisi et al., 2000,
1999) but differs materially from the approximate 25% before age 20 years of life exposure
(to age 77) that was found for a Danish volunteer population (Thieden et al., 2004).
However, since Danish adult exposure was averaged from findings in two distinct adult
populations (62 indoor hospital workers and 22 golfers) this is likely to have diminished the
accuracy of the Danish estimate as well as its generalisability. In a model proposed by Stern
et al. (1986) the base case assumption was that around 50% of lifetime UVR exposure was
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received before age 18 for an American (Stern et al., 1986) which is closer to the more
rigorous Australian estimate than the Danish.

Thus in general the evidence suggests that annual exposures in childhood and early
adulthood are similar and exceed middle adulthood (Parisi et al., 1999). As in all stages of
life, before age 20 females spend less time in the sun than males, though the sex difference
is less before age 20 than after (Gies et al., 1998; Godar, 2005).

3. Benign skin effects in children
3.1. Photoaging

In addition to dermatological assessment of the visible clinical signs of skin photoaging
(Green et al., 2011), changes can be assessed by skin surface microtopography using
silicone casts of the skin of the back of hand reflecting the level of underlying UV-induced
deterioration of dermal elastin fibres (Battistutta et al., 2006). Skin damage scores range
from 1 (least) to 6 (highest) with progressive flattening and creasing of the skin surface with
increasing UV damage.

In otherwise healthy white-skinned children living in places of high ambient solar UV
radiation such as Australia, early clinical evidence of photodamage in the form of
photoaging is detectable as young as the early teens. Silicone casts of the skin of teenagers
aged 13–15 years in 4 cities in eastern Australia showed 40% to 70% had mild skin damage
(Fritschi et al., 1995) With continuing high ambient sun exposure during mid to late teens
and early twenties, prevalence and severity of photoaging climbs steeply such that young
men aged 20–29 yrs in the Queensland population show a 72% prevalence of moderate to
severe photoaging and young women, 47% prevalence (Green, 1991). The severity of
photoaging increases rapidly after the age of 30, with an overall average of 14% significant
increase in odds of having higher grades of photoaging for every added year of age (Green
et al., 2011) Other community-based studies of Australian adults show similar prevalence
rates (Lucas et al., 2009), far higher than in European adults. In a hospital-based study in
Leiden, The Netherlands, only 7% of 24–49 year old people attending an ophthalmology
outpatient clinic had moderate to severe elastosis, clinically assessed by dermatologists
(Kennedy et al., 2003) compared with around 35% of those aged 20–54 years in Queensland
with equivalent clinical signs (Green et al., 2011).

Using the same surface microtopography assessment methods as in the Queensland study,
Fritschi et al. (1995) found that schoolchildren aged 13–15 years in Scotland had prevalence
rates of mild skin damage of 33% compared with the 40–70% in Queensland.

3.2. Melanocytic naevi
Estimates of naevus prevalence in the last two decades among white-skinned children living
in countries at relatively high latitudes, such as Germany, show low numbers: a median
count of 3 naevi at 2 years of age, climbing to a median of 10 at age 5 years, to 17 at 7 years
(Bauer et al., 2005). These counts are substantially lower than those seen in very young
children living at low latitudes such as in tropical Queensland, where median counts are
around 20 at age 2; 60 at age 5; and 70 at age 6 years (Harrison et al., 1994).Kelly et al.
(1994) and English et al. (2006) also showed that the level of ambient UV exposure in early
childhood is positively and significantly associated with naevus prevalence in young
Australian children.

More focused latitudinal differences have been confirmed in international comparative
studies. When the presence of melanocytic naevi of a diameter of 2 mm or more on the body
was assessed by the same methods in children aged 8–9 of similar ethnic origin living in
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low-latitude Brisbane, Australia and in the high-latitude West Midlands region of England,
naevus prevalence was almost 7-fold higher in the Brisbane children (Green et al., 1988).
Fritschi et al. (1994) also performed a comparative study of melanocytic naevi in the 13–15
year olds in Australia and Scotland to test the hypothesis that children living in subtropical
and tropical environments have more naevi than those of similar ethnicity living in
temperate countries. Children in Brisbane had significantly (P < 0.05) more naevi over 2
mm in diameter on the right arm than those in Glasgow after adjusting for background
complexion characteristics. The difference in the geometric mean number of naevi on the
arm alone was much greater among boys (7.7 and 4.4 in Brisbane and Glasgow respectively)
than among girls (7.3 and 6.7 respectively). Taken together, these studies support the role of
early-life sun exposure in determining prevalence of naevi in childhood.

4. Skin cancers in children
Since the incidence of BCC and SCC among children and teenagers in general is negligible,
only sporadic melanoma in children and teenagers has been considered in detail for the
purposes of this paper.

4.1. Melanoma incidence
Cutaneous melanoma is rare in children and adolescents with only 2–3% of all cases
observed in patients under age 20 years (Zhu et al., 1997). Consistent with melanomas
among older age groups, rates increase with age among young people. While less than 0.5%
of melanomas occur in the first decade of life (Karlsson et al., 1998; Zhu et al., 1997), a
relatively sharp rise in cases occurs following puberty such that 15–19 year olds account for
85% of melanomas diagnosed in under 20 year olds (Baade et al., 2011).

As in adults, countries in the southern hemisphere have been noted to have much higher
melanoma rates in children and young adults, compared with their northern counterparts.
From 1987 to 1994 rates in Australia were 1/million in under 10 year olds and 30/million in
10–14 year olds (Baade et al., 2010). In comparison, rates in Northern England from 1968 to
1995 were 0.7/million in under 15 year olds and 9.6/million in 15–19 year olds (Pearce et
al., 2003). Not only is there a latitudinal gradient between countries for childhood and
adolescent melanoma, the increasing trend holds within countries as well. In American 15–
19 year olds melanoma incidence increased 85% from 1973–2006 and was higher in
southern registries (23.9/million) than in northern ones (14.5/million) (Hamre et al., 2002).
There are also slight differences in the site of presentation of melanoma, by country. While
trunk melanomas predominate in all males in this age group (Baade et al., 2010; Karlsson et
al., 1998; Pearce et al., 2003), females in England in particular have an excess of lower limb
tumours, so much so that the overall increases in rates have been driven mainly by increases
at this site (Pearce et al., 2003).

Although the general trend over several decades has been for increasing melanoma rates,
there have been a few reports of recent decreasing incidence. Rates among Australian
children aged 10–14 years old significantly decreased by 8.5% per year from mid-1990’s to
mid-2000’s (Whiteman et al., 1995). Similarly, Swedish population-based data reported a
decline in incidence to 3.6/million in 1993–2002 from 5/million in the previous decade
(Karlsson and Fredrikson, 2007). This, however, is not the case for countries that have
laggedin implementing targeted primary prevention schemes, such as England, where the
rates continue to increase at an alarming rate (approximately 4% per year) and recent rates
(1982–2006) are higher than ever (5.2/million in males and 9.8/million in females in under
25 year olds) (Wallingford et al., 2010).
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4.2. Melanoma mortality
Survival from melanoma in children and adolescents has significantly improved over time.
A study in Sweden (1973–1992) showed overall mortality was 13% (median survival time
of 3 years 7 months), with younger people showing higher rates of mortality (16% in 10–15
year olds versus 23% in 16–19 year olds) (Karlsson et al., 1998). More recently, however,
melanoma survival in Swedish children and adolescents has been reported to be as high as
90% (1993–2002) (Karlsson and Fredrikson, 2007). Survival in under 25 year olds in
England has also shown significant improvement from 1968–1995 with 5-year sex-specific
survival at 64% in males and 75% in females (Pearce et al., 2003). When population-based
data are pooled across Europe (1878–1989), children under 15 years show survival rates of
80% for boys and 78% for girls with head/neck, legs and arms having better survival than
trunk, neck and scalp (Conti et al., 2001). In the US, overall survival in cases under 19 years
of age relative to the general population was 89% from 1973 to 1996 (Hamre et al., 2002).

5. Host and environmental determinants of skin cancer in children
5.1. Skin and pigmentary characteristics

As for adults, differences in melanoma risk in children according to racial skin colour are
clearly seen. In the National Cancer Database for all US hospital-based oncology patients
(1985–2003), non-Hispanic white children comprised around 90 to 95% of all melanoma
cases from aged 5 to 19 years (Lange et al., 2007). Within white children up to age 15, there
have been very few population-based epidemiological studies of constitutional risk factors
for incident primary melanoma. The largest was conducted in Queensland in the mid-1990s
(Whiteman et al., 1997b), based on 61 cases notified to the Queensland Cancer Registry in
the period 1987 to 1994. Personal information was collected from cases, age- and sex-
matched controls and parents, and skin examinations were performed. Children with heavy
facial freckling and inability to tan after sun exposure were at increased risk for melanoma.
After adjusting for these and other factors, the strongest determinant of melanoma risk found
among these Queensland children was the presence of more than 10 naevi greater than 5 mm
in diameter, which independently increased the child’s risk by 7-fold (Whiteman et al.,
1997b).

Similar findings were reported in the only known population-based case–control study of
risk factors for melanoma in adolescents (15–19 years), again conducted in the high-risk
state of Queensland based on approximately 200 cases and a similar number of controls
(Youl et al., 2002). The strongest independent risk factor associated with melanoma in
adolescents was again the presence of many naevi, specifically more than 100 naevi of 2
mm or more in diameter, which increased melanoma risk by around 40-fold. Red hair, blue
eyes, inability to tan after prolonged sun exposure and heavy facial freckling were also risk
factors (Youl et al., 2002).

5.2. Genetic susceptibility
5.2.1. Melanoma—Of all melanoma cases, 5% to 12% arise in people with a family
predisposition for the disease (Berg et al., 2004; Nagore et al., 2005; Soufir et al., 2004;
Tsao et al., 2000). Young age at diagnosis is associated with familial melanoma, along with
presence of dysplastic naevi and development of multiple primary tumours (Nagore et al.,
2005). Knudson’s hypothesis suggests that cancers arising at very young ages may result
from mutations to key regulatory genes passed through the germline (Soufir et al., 2004;
Whiteman et al., 1997a). Germline mutations in CDKN2A gene and to a lesser extent
CDK4, have been found in familial melanoma patients (Berg et al., 2004; Nagore et al.,
2005; Soufir et al., 2004; Tsao et al., 2000; Whiteman et al., 1997a). In families carrying
these mutations, the median age at diagnosis is lower than for nonfamilial melanomas
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(Nagore et al., 2005). However, a low prevalence of CDKN2A mutations among early-onset
melanoma cases occurring in childhood or adolescence has been shown in several studies,
with only 1 or 2 cases observed, a much lower number than expected (Berg et al., 2004;
Nagore et al., 2005; Tsao et al., 2000; Whiteman et al., 1997a). As a result, the primary
genes associated with familial melanoma do not appear to have a role in the development of
childhood and adolescent cases, though they do suggest that genetic alterations involved in
early-onset disease have yet to be fully identified (Berg et al., 2004; Nagore et al., 2005;
Whiteman et al., 1997a). It is further possible that the high genetic susceptibility shown for
melanomas in this group could be related primarily to naevus count (Berg et al., 2004;
Nagore et al., 2005; Soufir et al., 2004; Tsao et al., 2000; Whiteman et al., 1997a).

In addition, there are several genetic conditions which predispose affected individuals to
melanoma, BCC and SCC. Melanomas in xeroderma pigmentosum patients often appear at
early ages (median 8 years), but show similarities to melanomas of the elderly, the majority
being of lentigo maligna subtype and often located on head/neck area, a body site associate
with chronic UVR exposure (Spatz et al., 2001). Melanomas in these patients are associated
with accumulation of unrepaired DNA, as in the elderly whose DNA lesions are instead the
result of long accumulated UV exposure (Spatz et al., 2001). Mutations in the OCA2 gene in
children with oculocutaneous albinism, the most common form of albinism, have also been
associated with increased melanoma susceptibility (Jannot et al., 2005).

5.2.2. Basal cell and squamous cell carcinomas Most keratinocytic cancers
occur on highly sun-exposed body—sites as a result of genetic susceptibility
interacting with excessive UV exposure. BCC and SCC are very rare among healthy white-
skinned children and adolescents despite relatively high UV exposure levels being attainable
in tropical and subtropical locations. Hence these tumours are seen in those children with a
predisposing genetic condition such as xeroderma pigmentosum, naevus sebaceous, and
basal cell naevus syndrome (Efron et al., 2008; Orozco-Covarrubias et al., 1994). Vitiligo
and albinism are also considered predisposing factors, but this may be due to the high degree
of UV-induced damage to skin that occurs in these conditions (Efron et al., 2008). Actual
incidence rates of keratinocytic cancers in under 15 year olds have rarely been reported,
though one estimate of BCC incidence in the under 15 years age group is 1.9/10 000 patients
(Orozco-Covarrubias et al., 1994).

5.3. Solar ultraviolet radiation exposure
5.3.1. Naevi—Associations between UV exposure during early life and naevi on the skin,
suggested by ecological studies of latitude of residence in early life and naevi in children
(section 3.2), have been borne out in several cohort studies. Anatomic sites of sunburn
reported by parents of a cohort of white children aged 5–6 years in Colorado, USA, were
examined in relation to sites of melanocytic naevi at age 7 (Dodd et al., 2007). In 2 years of
prospective reports, most children (69%) were sunburnt once or more, and the face,
shoulders and back were the sites most frequently sunburned. Naevus density was highest on
the face, neck and lateral forearms and total number of sunburns was associated with total
naevus prevalence. Site-specific sunburns were significantly associated with naevus
prevalence on the back (P = 0.03 for three or more sunburns) but not on the face, arms or
legs (Dodd et al., 2007). Non-Hispanic white boys had significantly more naevi than did
girls from 6 years of age, and this difference was due to more small naevi and naevi on
chronically exposed body sites (Crane et al., 2009). In another prospective study of naevi in
a US cohort of elementary children in northeast USA, high total naevus count was related to
spending 5–6 h outdoors between 10 AM and 4 PM weekly, and to a history of painful
sunburns (Oliveria et al., 2009). In a longitudinal study of melanocytic naevi in Queensland,
adolescents aged 12 and 13 years whose mean whole-body nevus count at baseline was
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130.1 (SD = 69.9) were followed up for 5 years (Darlington et al., 2002). At end=of follow-
up the mean count had risen to 215.5 (SD = 127.1) and in this group, shoulder and back
counts were consistently higher than face and neck counts. Subjects with heavy shoulder
freckling had increased naevus counts on all sites investigated, with a means ratio for whole-
body counts of 1.11 (95% CI, 1.03–1.19) compared with those without shoulder freckling.
Habitual midday sun exposure rather than holiday sun exposure was also a significant
determinant of melanocytic naevi in these adolescents (Darlington et al., 2002). Because of
the importance of naevi in early life as a determinant of risk of melanoma development,
repeated standardised surveys of naevus density in children have been advocated as a means
of monitoring future melanoma risk in the population at large (Pfahlberg et al., 2001).

5.3.2. Melanoma—In the only available case–control study of melanoma in childhood
(Whiteman et al., 1997b) neither acute nor chronic exposure to solar UV radiation was
associated with increased melanoma, suggesting that, since most Queensland children
experience high levels of sun exposure in early life, there was insufficient variability in any
of the markers of UV exposure to discriminate the small number of cases from controls. The
findings also suggest that genetic factors play a relatively greater role in very early
childhood melanoma rather than sun exposure. The case–control study of melanoma in
adolescence (Youl et al., 2002) showed a slightly higher proportion of cases than controls
reporting more than 10 episodes of peeling sunburns, and there was a statistically significant
trend to increasing risk of melanoma with increasing numbers of peeling or blistering
sunburns.

6. Childhood as a susceptible life stage for adult UV radiation effects
Besides UV-induced skin damage manifest in children, harmful longer-term effects occur,
that are latent until later in adulthood. It is possible that sunlight exposure during childhood
and adolescence confers a greater increase in risk of melanoma compared with risk incurred
by exposure at older ages. This theory is based on the plausible notions of heightened
susceptibility of young melanocytes to initiation of UV carcinogenesis through alteration of
melanocyte DNA by sun exposure and blistering sunburns during youth given that peak
melanocytic activity and naevogenesis occurs in early life (Balk, 2011). The structure of
juvenile skin shows the position of vellus hair follicles (containing stem cells that give rise
to melanocytes inter alia) to be closer to the exposed skin surface than stem cells in adult
hair follicles, so that the same amount of surface UV exposure may result in increased UV
dosage and DNA damage to the cells that give rise to melanocytes than in older skin,
contributing to increased childhood susceptibility to melanomagenesis (Gomez Garcia et al.,
2011).

6.1. Migrant data
Whiteman et al. (2001) examined evidence from migrant studies and found that as people
migrated from countries with low ambient solar radiation to countries with high solar UV at
successively older ages, their melanoma risk decreased compared with those who arrived in
early childhood (younger than 10–15 years). On the other hand, those who migrated in very
early childhood from countries with high to those with low ambient exposure, were at
similar risk of melanoma to native-born residents after living at least a year at the low
latitude (Whiteman et al., 2001) thus supporting the notion that childhood is a susceptible
period for UV carcinogenesis (Gomez Garcia et al., 2011).

6.2. Case–control studies
Reliance on personal reports of childhood sun exposure as in case–control studies of
melanoma, does not give consistent and reliable enough data to assess the question of
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heightened susceptibility in childhood (Autier and Dore, 1998; Whiteman et al., 2001). In a
case–control study in Belgium, Germany and France in the early 1990s it was seen that
melanoma risk associated with a given amount of sun exposure during adulthood increased
with rising levels of sun exposure during childhood. This increase in risk was higher than a
simple addition of melanoma risk associated with sun exposure during childhood and
adulthood. On the other hand, high sun exposure during childhood was a significant risk
factor for melanoma only if there was substantial sun exposure during adult life (Autier and
Dore, 1998). Other researchers, including authors of a meta-analysis, have also noted that
multiple sunburns increase melanoma risk irrespective of their timing in life (Dennis et al.,
2008; Pfahlberg et al., 2001). Recently, in a molecular analysis of melanoma tumour tissue
from US cases in a case–control study, BRAF and NRAS somatic mutations were compared
with ambient solar UV exposures throughout life estimated using residential histories and
satellite-based UV data. When ambient UV was analysed by decades of age, BRAF-mutant
tumours were characteristic of patients with high ambient UV exposure in the first 2 decades
of life, and were distinct from tumours with NRAS-mutations, which were linked with high
exposure at ages 50 and 60 years (Thomas et al., 2007). These results further support the
belief that UV irradiance influences melanoma risk differently based on the age of UV
exposure. The authors also concluded that their observations of BRAF mutations associated
with early-life UV exposure provided further evidence in support of childhood sun
protection for melanoma prevention (Thomas et al., 2007).

6.3. Artificial UV radiation
Artificial UV exposure of young people under 20 years has increased in recent decades
especially among young women, through the use of tanning facilities. The effect of artificial
UV exposure on melanoma rates has been discussed separately in this issue (Gandini et al.,
in press).

7. Primary prevention
Worldwide, strategies for primary prevention have been mainly focused on reducing
sunburn and sun exposure overall in white-skinned people of all ages in an attempt to
diminish their skin cancer risk. These strategies include encouraging the use of hats,
appropriate clothing and sunscreen, as well as avoidance of the sun, particularly at peak
hours of the day, and avoidance of artificial forms of UV radiation such as sunbeds (Stanton
et al., 2004). Children and adolescents have been major target groups in these prevention
efforts (Stanton et al., 2004). Furthermore, although lifetime estimates of UV exposure have
been variable, most estimates show that it is proportionately greater than expected in
children and teens (McBride, 2009).

Among both children and adolescents, sunscreen is the most frequently used method of sun
protection (Robinson et al., 2000; Stanton et al., 2004). The protective behaviours of
children are highly dependent on the behaviours and advice of their parents, even after they
begin to take greater responsibility for themselves (Fisher et al., 1996). Though their
knowledge about skin cancer and associated risk factors is high (Robinson et al., 2000),
adolescents are generally more reluctant than children to use sun protection. Females also
tend to value having a tanned complexion (Stanton et al., 2004) more than males, which
contributes to their highly prevalent use of sunbeds (Schneider and Krämer, 2010). Though
parental influence on teens’ sun protection practices becomes less important as peer
influence increases, they still have a positive effect on adolescents’ sun behaviours (Fisher et
al., 1996).

Australia has been at the forefront of initiating primary prevention initiatives given the
extremely high incidence of all types of skin cancers. Recent declines in the incidence of
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both melanoma (Whiteman et al., 1995) and keratinocytic (Staples et al., 1998) cancers
illustrate the success of public health interventions such as Australia’s “Slip! Slop! Slap!”
campaign. Declines in melanoma rates have also been noted in Sweden (Karlsson and
Fredrikson, 2007), where a recent study among 7-year old children found an increase in
active sun protection by their parents between 2002 and 2007 and a decline in the mean total
number of naevi per child (Karlsson et al. 2011). With continued encouragement of
protective behaviours both in children and adolescents, and in their parents, the hope is that
increasing precaution will be taken by all of these groups to avoid harmful exposure to UV
radiation at early ages and prevent adverse health outcomes later in life.
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