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The incidence of skin cancers in the United
States is rising. This has correlated with a life-
time of sun exposure and cumulative damage of
repetitive sun-related injuries such as tanning
and sunburning. It is estimated that 80% of sun
damage occurs before the age of 18 years. This
relates to excessive tanning, blistering sunburns,
and ineffective sun protection. It has been
demonstrated that children can be taught to pro-
tect themselves from the sun. However, teaching
of sun protection needs to begin at an early age.
Such education requires that parents enforce
protection in the household and through their
actions in sunny situations. It has become
apparent from the literature in the United States
that we have made strides in sun education, but
we have not yet instituted an effective nation-
wide education plan. This article reviews the
data we have in the United States on sun protec-
tion, with a focus toward helping to design better
education programs for the future. Based on the
literature, it would seem that sun education
should combine teaching mothers about sun pro-
tection in the nursery and teaching schools how
to educate youngsters on the need for sun pro-
tection, beginning in nursery school. Improve-
ments in education will have a latency of many
years for reducing skin cancer incidence but will
be an excellent investment in the future cuta-
neous health of today’s children.

kin cancer is one of the most preventable malig-
nancies. Over the past decades, the risk of skin
cancer has risen steadily from 300,000 new cases
in the United States in 1977 to more than 1 million

Accepted for publication June 13, 2002.

From St. Luke’'s-Roosevelt Hospital Center and Beth Israel Medical
Center, New York, New York.

Reprints: Nanette B. Silverberg, MD, Department of Dermatology,
St. Luke's-Roosevelt Hospital Center, 1090 Amsterdam Ave,

Suite 11D, New York, NY 10025 (e-mail: nsilverberg@slirhc.org).

in 1996. The estimated lifetime risk of developing
skin cancer has reached 20%.! In particular, the life-
time risk of malignant melanoma has been estimated
to be 1 in 87, an increase of 1800% since the 1930s,
and the incidence is expected to rise over the next
2 decades.? Skin cancer is reaching epidemic propor-
tions and, clearly, sun exposure is the critical risk
factor. Numerous studies have demonstrated evidence
that early, excessive sun exposure increases the risk
of developing skin cancer.’” It has been estimated
that a single, severe, blistering sunburn during child-
hood may increase the risk of malignant melanoma
2-fold.® However, current practices in the United
States are not addressing protection against this
potentially fatal disease. In North America, young
children spend an average of 2.5 to 3.0 hours daily
outdoors.”!® Furthermore, 82% of adolescents have
reported sunburn in the previous summer, and 53% of
infants and young children have had a sunburn in
the past.>!! One large study demonstrated an embar-
rassing lack of sun protection behavior: only 53% of
those polled used sunscreen.!? However, it is estimated
that the regular use of sunscreen with a sun protec-
tion factor of 15 or greater during the first 18 years of
life could reduce the lifetime incidence of non-
melanoma skin cancer by 78%.!3

To address this grave problem, the American
Academy of Dermatology and the US Centers for
Disease Control and Prevention cohosted a consen-
sus meeting of the National Skin Cancer Prevention
Program to develop a skin cancer prevention and
early detection agenda.'* At the conference, meth-
ods of sun protection were proposed for adults and
children older than 6 months and included the fol-
lowing: avoidance of deliberate tanning by either
natural or artificial light; limitation of exposure to
UV radiation, especially between 10:00 AM and
4:00 PM; use of protective clothing when exposed to
the sun; use of sunscreen with a sun protection factor
of 15 or greater; and use of lip balm. Children
younger than 6 months were advised to stay in the

VOLUME 71, JANUARY 2003 71



shade rather than have sunscreen applied because of
the possibility of allergic reactions. However, the
understanding of sun protective behaviors and edu-
cation about skin cancer in general, even at the
parental level, is lacking. Weinstein et al"® surveyed
254 parents at pediatric and dermatology clinics and
examined their knowledge, attitudes, practices, and
sources of information. The mean score of general
skin cancer knowledge was only 61%, with only
49% able to answer specific UV index questions.
Interestingly, 78% disagreed with the statement that
a suntan is healthy, but only 57% disagreed with the
statement that their children look healthier with a
suntan. Their sources were primarily media (televi-
sion, magazines, radio), yet they wanted to obtain
information in the future from their primary care
physicians. Education about skin cancer needs to be
disseminated and the sun protection strategies out-
lined by the American Academy of Dermatology and
the US Centers for Disease Control and Prevention
at the National Skin Cancer Prevention Program
need to be practiced. More recently, some communi-
ties in the United States have created sun protection
awareness programs to educate society about the
dangers of sun exposure and strategies to prevent
excessive sun exposure.

In evaluating the existing programs in the United
States, it is helpful to examine Australia’s skin pro-
tection programs. Australia has the highest inci-
dence of skin cancer of any country in the world.'®
Fifty percent of all Australians will be treated for skin
cancer during their lifetime, and melanoma is the
third most common potentially fatal cancer among
Australians.!” In the state of Victoria, beginning in
the 1960s, the Anti-Cancer Council of Victoria was
developed. Since then, several sun protection cam-
paigns have been created. The council developed
National Skin Cancer Awareness Week and the
“Slip! Slop! Slap!” campaign, which featured an ani-
mated seagull urging Victorians to “slip on a shirt,
slop on some sunscreen, and slap on a hat.”'® More
recently, the council implemented the SunSmart
program, which attempts to reduce the incidence of
skin cancer and its associated morbidity and mortal-
ity by changing personal attitudes and behaviors,
promoting institutional changes, and controlling
existing disease.”” Results of questionnaires have
demonstrated a significant change in attitudes toward
suntans since the implementation of SunSmart. From
1988 to 1998, the proportion of Victorians likely to
get a suntan dropped from 61% to 35%, and the pro-
portion agreeing that “friends think a suntan is a
good idea” also fell from 69% to 36%.2%?! In addition
to changing attitudes, behavioral modifications also
have been noted. Victorians are now more apt to
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seek shade, avoid midday exposure, and use a hat and
sunscreen.?'””> A SunSmart accreditation process also
has been developed for primary schools whereby
schools can receive accreditation as SunSmart
schools. Accredited SunSmart schools must adopt a
sun protection policy, which includes mandatory hat
wearing for children playing outside; commit to
changing times of outdoor activities; and implement
a sun protection curriculum.?* In a 1993 study, more
than 75% of kindergartens in Victoria had sun pro-
tection policies. With the help of these society-wide
programs geared toward children and various other
programs at the government level, skin cancer inci-
dence rates are beginning to plateau after many years
of increase. Furthermore, earlier detection is leading
to better long-term outcomes.?>%8

Compared to Australia, most of the childhood
sun protection programs in the United States are in
their infancy. Many of the programs in the United
States are targeted toward schools or other childcare
centers and healthcare environments. A North
American survey showed that only 36% of childcare
centers have more than half of their play area
shaded, and only 56% of centers have adequate sun
protection policies.””*® One program in Colorado,
which used the slogan “Block the Sun, Not the
Fun,”! primarily focused on teaching improved sun
protection behaviors for children at child care cen-
ters. The program was aimed at children and parents
and promoted sun avoidance behaviors, including
applying sunscreen twice per day; encouraging play
in shady areas; and emphasizing the importance of
wearing long sleeves, pants, and hats. Workshops
educated staff members of the child care centers, and
tote bags containing sun protection brochures, chil-
dren’s learning activities, sunscreen samples, and
“Block the Sun, Not the Fun” kitchen magnets were
provided for the parents. Following the intervention,
center directors showed significant improvement in
sun protection knowledge. They also were more likely
to report sending home sun protection materials and
applying sunscreen to children year-round compared
with a control group. However, no changes were
noted in clothing practice or use of shade at the
centers. The investigators theorized an over-reliance
on the use of sunscreen as a “magic bullet” for sun
protection and reduction of skin cancer risk, and,
although overall knowledge was improved, the pro-
gram was found to have no impact on sun protection
practices by parents.

Another recent example of a school sun protec-
tion program is Sun Smart Day implemented in
Tucson, Arizona.** Three schools were assigned ran-
domly to receive either an in-school teacher-driven
curriculum, an interactive sun safety fair, or neither



(control). The immediate results showed significant
effects on student knowledge, with the students
receiving the in-school curriculum learning the most
and the children at the fair developing a less positive
attitude toward tanning. All children who received
the Sun Smart Day intervention reported that their
parents did more to protect them from the sun and to
regularly examine their skin compared with those in
the control group. However, 3 months after the
intervention, skin cancer knowledge was the only
parameter that persisted in the children who partici-
pated. The effect of the interventions on children’s
attitudes toward tanning and parental protection
behavior was no longer present.

Certainly, knowledge is an important parameter
and an essential first step. Through knowledge
comes awareness, which is an important precursor to
achieving behavioral change. Thus, programs such
as “Block the Sun, Not the Fun” and Sun Smart Day
may be important first steps in altering attitudes and
thus achieving behavioral change in the form of pre-
ventative action.

Another potential method for promoting sun
protection practices is targeting the healthcare sys-
tem. Participants of the 1995 National Skin Cancer
Prevention Program!'# called for pediatricians and
their staff to begin integrating sun protection coun-
seling into well-child visits. Results from a survey of
Massachusetts pediatricians revealed that almost
70% recommended safe sun practices to more than
50% of patients and their patients’ parents during
the summer months.** Results from a survey of pri-
mary care physicians serving children in New
Hampshire showed about half of the 261 physicians
provided sun protection counseling “most of the
time” or “almost always” during summer well-care
visits. However, doctor’s self-reporting of their prac-
tices may differ from a patient’s recollection of
receiving sun protection information. One Texas
study reported that only 18% of Texas parents
recalled receiving sun protection information from
their child’s primary care physician.**

A primary care component was instituted as part of
New Hampshire’s SunSafe community-wide interven-
tion.*® This portion of the program consisted of a con-
tinuing education meeting on sun protection held at
local hospitals. In addition, a research assistant would
visit physicians’ offices, provide free materials related
to sun protection of children, and assist in establishing
an office system for sun protection. The office staff was
given free sunscreen samples, patient brochures,
posters, reward stickers, and removable tattoos. A
control town was used to demonstrate any differences.
Prior to intervention, 25% of control town parents
and 26% of intervention town parents stated they had

received sun protection information at their physi-
cian’s office. Two years later, although only 27% of
control parents indicated that they had received infor-
mation, 34% of intervention parents recalled receiv-
ing sun protection information. Although this
represents only a modest increase, physicians are a
good, desirable source of sun protection information.
Many studies address specific areas of society
within which sun protection education efforts should
be concentrated. Yet, it seems that, as in Australia, a
diversified, widespread approach may be a more suc-
cessful one. The ultimate goal is not only knowledge
and awareness but a profound attitude and behavioral
change. One such comprehensive, multidimensional,
community-based skin cancer prevention program is
the Falmouth Safe Skin Project.’® This program,
which took place in Falmouth, Massachusetts,
focused its intervention at many levels within the
community. It has been demonstrated that if the
entire family adopts skin cancer prevention behav-
iors, the risk of skin cancer in young children can be
reduced.’” A subset of the Safe Skin Project was the
New Moms Project, which took place in the mater-
nity ward of Falmouth Hospital.’® Trained nurses
educated new mothers on sun protection and handed
out educational kits, which included tip sheets, pam-
phlets, bibs, hats, magnets, and sand pails with the
Falmouth Safe Skin Project “Ban the Burn” logo.
The information emphasized seeking shade; avoiding
sun during peak hours; and protecting babies with
hats, umbrellas, long shirts, and pants. One year
later, 136 of the 187 mothers were contacted and sur-
veyed. The newborn nursery program was the only
source of sun protection information from a provider
for 64% of the mothers. Nearly 90% of mothers
reported that their child spent less than 3 hours per
week outdoors in direct sunlight and always or
almost always wore a hat. Because there was no con-
trol group in this study, the information is of limited
value. However, the data still suggest that most
mothers are receptive to early sun protection educa-
tion, even in the newborn nursery, despite the imme-
diate postdelivery emotional stresses that are so
common. Another branch of the Falmouth Safe Skin
Project focused on the local media, including news-
papers and cable television stations, which presented
regular skin cancer prevention messages. Local vol-
unteers provided age-specific tip sheets, which pro-
vided skin cancer prevention information at local
stores, pools, beaches, little league games, and fairs.
This community-wide intervention lasted 3 years,
and questionnaires were administered to parents of
children 13 years and younger before and after the
program. History of painful sunburn was reported by
18.6% of participants prior to the intervention and
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fell to 3.2% afterward. Sunscreen use was consistently
higher at follow-up as the number of parents buying
at least 3 tubes of sunscreen increased by 50%. Fur-
thermore, sunbathing was reported as less frequent,
skin cancer knowledge increased, and early detection
practices through self-examination or physician skin
examinations increased. However, there was little
change in older children’s interest in getting a suntan,
and the practice of wearing a shirt or hat at the
beach decreased slightly. Despite the lack of a control
group in this study, the results were impressive.
Because parental influence on children’s sun protec-
tion behaviors is well known,!%3%3? the findings of this
program, which show demonstrable improvement in
parental knowledge, attitudes, and practices, are
encouraging. Parents also reported that children’s
knowledge improved, with twice the number of chil-
dren aware that sunscreen prevents sunburn and skin
cancer. Unfortunately, the children’s attitudes about
tanning and sun protection were unchanged, and
almost one third were averse to using sunscreen.

It is imperative that education about sun protec-
tion be implemented early enough to affect lifetime
attitudes and behaviors. It has been suggested that
children begin to discriminate between chance and
controlled outcomes and may begin to recognize
their own ability to affect their health by 8 years of
age (third grade level).* Thornton and Piacquadio*
investigated the use of an educational children’s
book, A Day With Ray, for sun protection education
in this age group. The book is written in rhyme and
uses age-appropriate situations to stress the dangers
of suntanning and the benefits of sun protection.
Questionnaires demonstrated a significant increase
in sun protection knowledge, both immediately after
reading the book and 6 weeks later. Interestingly, the
investigators compared the current sun protection
situation to that of the public health position of
dental healthcare several decades ago. Elementary
school students in Canada with the most knowledge
of dental care report receiving most of their informa-
tion from their dentists and schools. In addition,
advertisements aimed at dental hygiene during chil-
dren’s programming have contributed to the success
of the campaign. Thornton and Piacquadio suggest
that young children can be taught to apply sunscreen
as routinely as they brush their teeth.

These studies demonstrate the varied approaches
to promoting sun protection behavior. Because chil-
dren receive 3 times the annual sun exposure of
adults***? and exposure as a child increases suscepti-
bility of eventually developing skin cancer, contin-
ued efforts need to be focused on children through
direct teaching of sun protection strategies and
parental education. A better understanding of

74 CUTIS®

primary skin cancer prevention should result in an
increased use of sun protective practices. However,
these studies show that intermittent, brief interven-
tions at schools or at the doctor’s office do relatively
little to influence long-term behavioral change.
Instead, society as a whole must embrace a change
of attitude regarding suntanning to improve sun
protection behavior. As demonstrated in the
Australian study, a multidimensional campaign
encompassing schools and day care centers, work-
places, healthcare providers, and media can influ-
ence society’s attitudes regarding suntanning.
Although sun protection behavior should be
promoted for all ages, influencing children’s atti-
tudes toward sun exposure at an early age should be
stressed. Because many adults already have formed
positive opinions regarding suntanning, behavioral
modification would be most effective if introduced
at an early age. Just as a developing child is more
susceptible to carcinogens that could potentially
cause cancer, children also are more likely to
acquire sun awareness attitudes and behaviors at an
early age. Hopefully, these children will adopt new
attitudes and thus utilize more sun protection
behaviors and, subsequently, promote these habits
to future generations.
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