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THE SURGEON GENERAL’'S CALL TO ACTION

TO PREVENT SKIN CANCER







Message from the Assistant Secretary for Health,
U S. Department of Health and Human Services

Skin cancer is the most commonly diagnosed cancer in the United States,

yet most cases are preventable. Every year in the United States, nearly 5
million people are treated for skin cancer, at an estimated cost of $8.1 billion.
Melanoma, the most deadly form of skin cancer, causes nearly 9,000 deaths
each year. Despite recent efforts to address risk factors, skin cancer rates
continue to rise.

While those with lighter skin are more susceptible, anyone can get skin
cancer—and it can be serious, even deadly. As a skin oncologist who worked in
this field for many years, | have cared for both young and old with skin cancers.
Almost all of the conditions were caused by unnecessary ultraviolet (UV)
radiation exposure, usually from excessive time in the sun or from the use of
indoor tanning devices.

It is alarming that every year, nearly one out of every three young white women aged 16—-25 engages in
indoor tanning. It’s important to shatter the myth that tanned skin is a sign of health. And a “base” tan is
not a “safe” tan. Tanned skin is damaged skin. Understanding the risk of UV exposure is crucial to protecting
ourselves and our loved ones.

That is why The Surgeon General’s Call to Action to Prevent Skin Cancer is important for all of us. It outlines
action steps we can all take—as individuals, parents, educators, employers, policy makers, health care
professionals, and communities—to reverse this alarming trend.

As a nation, we can all do more to address skin cancer as a serious public health challenge. | urge everyone to
find out more about the risk of skin cancer—and what we all can do to prevent it.

Howard K. Koh, M.D., M.P.H.
Assistant Secretary for Health
U.S. Department of Health and Human Services






Foreword from the Acting Surgeon General,
U.S. Department of Health and Human Services

The rates of skin cancer in our nation are increasing, creating a serious public
health concern we cannot ignore. As both a medical doctor and a public health
official, | see that now is the time for a comprehensive approach to prevent skin
cancer, bringing together community partners, business leaders, government
agencies, and individuals for a common cause. As a dermatologist, | consider
myself fortunate to be a part of this effort and am proud to release this Call to
Action to Prevent Skin Cancer.

By acknowledging that most skin cancers can be prevented and bringing
together partners with a unified, dynamic approach, we are taking concrete
steps to support a healthier country. We know there are many strategies that
work to protect us from ultraviolet (UV) radiation from the sun, and we need
to use them. For example, we recommend that communities provide shade
in recreational and play areas to help protect children from overexposure to UV radiation, that businesses
increase availability of sun protection for outdoor workers, that policy makers promote policies for shade
planning in land use development, and that health providers counsel patients on the importance of using
sun protection.

Each day, thousands of teens are exposing themselves, unprotected, to harmful UV radiation from tanning
beds, but only 10 states currently have laws in place to prevent this practice for youth younger than age 18
years. Together, we must communicate the risks in a clear and effective way to family, friends, and others to
help them understand their role in preventing skin cancer. We must also support policy and environmental
changes that protect both children and adults. These types of strategies, and many more, are described in the
Call to Action.

The word prevention cannot be emphasized enough with our efforts. In a world of epidemics, outbreaks, and
growing rates of cancer and other chronic diseases, we can sometimes feel that good health eludes us. With
this Call to Action, we are promoting straightforward steps that will incorporate skin cancer prevention into
our everyday lives. The potential exists for a large return on our investment; the cost both in illness and death
and in dollars is great. With strategies that improve our understanding of the risks and support increased
opportunities for skin cancer protection, we can truly have a significant impact on skin cancer-related illness,
death, and health care costs.

Join me in promoting and sustaining our efforts to make skin cancer prevention a reality. We can be a nation
that is active, healthy, and safe from skin cancer.

Boris D. Lushniak, M.D., M.P.H.

Rear Admiral, U.S. Public Health Service

Acting Surgeon General

U.S. Department of Health and Human Services
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SKIN CANCER AS A MAJoOR PuBLIC
HearLTH PROBLEM

Why We Must Act Now

Skin cancer is the most commonly diagnosed cancer in the United States, and most cases are preventable.’?
Skin cancer greatly affects quality of life, and it can be disfiguring or even deadly.%*® Medical treatment for
skin cancer creates substantial health care costs for individuals, families, and the nation. The number of
Americans who have had skin cancer at some point in the last three decades is estimated to be higher than
the number for all other cancers combined,”® and skin cancer incidence rates have continued to increase in
recent years.'®

Each year in the United States, nearly 5 million people are treated for all skin cancers combined, with an
annual cost estimated at $8.1 billion.*® Melanoma is responsible for the most deaths of all skin cancers, with
nearly 9,000 people dying from it each year.™ It is also one of the most common types of cancer among U.S.
adolescents and young adults.'? Annually, about $3.3 billion of skin cancer treatment costs are attributable to
melanoma.

Despite efforts to address skin cancer risk factors, such as inadequate sun protection and intentional tanning
behaviors, skin cancer rates, including rates of melanoma, have continued to increase in the United States and
worldwide.X*3Y With adequate support and a unified approach, comprehensive, communitywide efforts to
prevent skin cancer can work. Although such success will require a sustained commitment and coordination
across diverse partners and sectors, significant reductions in illness, deaths, and health care costs related to
skin cancer can be achieved.

This document is a Call to Action to partners in prevention from various sectors across the nation to address
skin cancer as a major public health problem. Many partners are essential to this effort, including federal,
state, tribal, local, and territorial governments; members of the business, health care, and education sectors;
community, nonprofit, and faith-based organizations; and individuals and families. The goal of this document
is to increase awareness of skin cancer and to call for actions to reduce its risk.

The first section describes the problem of skin cancer and its major risk factors. It also discusses the
relationship between exposure to ultraviolet (UV) radiation and health. The second section describes the
current evidence on preventing skin cancer, including current initiatives in the United States and in other
countries. The third section describes the gaps in research related to skin cancer prevention, highlighting areas
of research where more work is needed. The fourth section identifies specific opportunities to prevent skin
cancer by reducing UV exposure in the U.S. population and calls for nationwide action.

This document also includes six appendices, which provide further detail about specific topics. For more
information about the scope of this document and definitions of commonly used terms, see Appendix 1.
Appendix 2 describes symptoms of skin cancer. Appendix 3 provides a brief discussion of skin cancer
screening. Success stories in skin cancer prevention are discussed in Appendix 4, and current federal efforts on
skin cancer prevention are summarized in Appendix 5. Abbreviations and acronyms are listed in Appendix 6.




Why a Focus on UV Radiation?

Although genetic factors, such as being fair-skinned or having a family history of skin cancer, contribute
to a person’s risk,'®%* the most common types of skin cancer (see Appendix 1) are also strongly associated
with exposure to UV radiation.>*30 UV exposure is also the most preventable cause of skin cancer. This
Call to Action focuses on reducing UV exposure, with an emphasis on addressing excessive, avoidable,

or unnecessary UV exposures (such as prolonged sun exposure without adequate sun protection) and
intentional exposure for the purpose of skin tanning (whether indoors using an artificial UV device or
outdoors while sunbathing).

This document focuses on primary prevention of skin cancer through reducing overexposure to UV, not on
early detection or screening. The evidence on skin cancer screening is growing, and ongoing examinations
of the evidence are important. Melanomas diagnosed at earlier stages are much more treatable than those
diagnosed at later stages.®*! It is important for the public to understand that anyone can get skin cancer and
to know the signs, which can be found in Appendix 2 and at http://www.cdc.gov/cancer/skin/basic_info/
symptoms.htm. Information on screening is available in Appendix 3.

Factors other than UV exposure can increase the risk of skin cancer in certain populations. Certain uncommon
genetic mutations, such as those linked to familial melanoma and xeroderma pigmentosum, can strongly
increase a person’s risk of melanoma.*? Occupational exposures to ionizing radiation, high doses of UV
radiation, or exposure to certain chemicals during manufacturing processes may increase skin cancer risk
beyond that of the general public.3> However, this document focuses on reducing the risk of skin cancer in the
general U.S. population.

Sources of UV Radiation Addressed in This Document

UV radiation is a type of electromagnetic radiation emitted by the sun and from some man-made lights, with
wavelengths longer than X-rays but shorter than visible light.3*** For most people in the United States, the sun
is the most common source of exposure to UV radiation. UV radiation from indoor tanning devices is a less
common but more easily avoidable source of UV radiation exposure than from the sun. More information
about UV radiation, including the different types, is provided in the “Exposure to UV Radiation” section (see
page 11). This Call to Action discusses important steps that can be taken to reduce exposure to the most
common sources of UV radiation at the population level.

UV Exposure and Overexposure

UV exposure stimulates melanocytes to produce melanin, often resulting in a tan or sunburn, both of which
indicate overexposure® and damage to the skin, skin cells, and DNA within those skin cells.>*3 The underlying
biology of skin cancer risk is directly related to damage to the skin and its genetic material.?” Although all UV
exposures can affect skin cancer risk, entirely avoiding UV rays from the sun is neither realistic nor advisable
for most Americans. Spending time outdoors is associated with positive health benefits, such as increased
levels of physical activity and improved mental health .34

2 See Appendix 1 for a definition and discussion of overexposure and for definitions of different types of UV exposure.
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Skin Cancer Incidence and Mortality

This document focuses on the three most common types of skin cancers: basal cell carcinoma (BCC),
squamous cell carcinoma (SCC), and melanoma, which together account for more than 99% of skin cancers
(Figure 1).4*2 These three types of cancer are described in greater detail in Appendix 1. BCC and SCC are the
most common types of nonmelanoma skin cancers (NMSCs).

Figure 1. Types of Skin Cancer

Nonmelanoma skin cancers

Basal cell carcinoma Squamous cell carcinoma

Melanoma skin cancers

Lentigo maligna melanoma Acral lentiginous melanoma




Nonmelanoma Skin Cancers

In the United States, information on BCC and SCC of the skin is not routinely collected in population-

based central cancer registries, so information on these cancers comes from medical claims data, survey
data, and special studies.>%* Of the 5 million U.S. adults treated for skin cancer on average each year, an
estimated 4.3 million (1.9% of the adult population) are treated for NMSCs (BCC, SCC, and other rare skin
cancers), according to an analysis of the Agency for Healthcare Research and Quality’s Medical Expenditure
Panel Survey.® Among those aged 65 years or older, an estimated 6.9% (9.3% of men and 5.0% of women)
are treated for NMSCs on average each year.’* Medicare data for 2002—2006 showed that the number of
procedures used to treat NMSCs in the Medicare population increased by 16.0% during that period.? A special
study that examined deaths from SCC and BCC in Rhode Island during 1988-2000 showed death rates of 0.29
and 0.08 per 100,000 per year for nongenital SCC and BCC; the rate for melanoma during the same period
was 2.6 per 100,000.>4

Basal Cell Carcinomas

BCCs are thought to be more common than any other type of cancer and are generally treatable.>” Although
national rates are not available, studies have estimated BCC incidence rates in some states. For example,
incidence rates for BCC during 1993-1994 in New Hampshire were 309.9 per 100,000 among men and 165.5
per 100,000 among women.* Arizona had an estimated rate of more than 900 per 100,000 among men and
nearly 500 per 100,000 among women in 1996.% The incidence of BCC appears to be increasing at a rate of
about 2% per year in the United States.****” About 70%—80% of NMSCs among males and 80%—90% of NMSCs
among females are BCCs.*

Squamous Cell Carcinomas

SCCs account for about 20% of NMSCs and are the second most common form of skin cancer. Although both
SCCs and BCCs are generally treatable, SCCs are deadly more often than BCCs.*® A recent study estimated that
at least 4,000 Americans died from SCC of the skin in 2012.%

Melanoma

Melanoma is the third most common type of skin cancer and is responsible for most skin cancer deaths.%432
In the United States, according to federal data for 2007-2011, more than 63,000 people are diagnosed with
melanoma, and nearly 9,000 people die from this disease each year (Tables 1 and 2).1*%° Although melanoma
rates overall are highest among older adults, it is the third most common cancer in adolescents and young
adults (aged 15-39 years).'? Recent analyses have found increases in incidence across all tumor thicknesses
and stages.’ If current trends in cancer death rates continue, melanoma will be the only cancer objective
included in Healthy People 2020 that will not meet the targets for reductions in cancer deaths (http://www.
healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicld=5).5%5?

Variation by Sex

In 2011, melanoma of the skin was the fifth most common cancer for men, with an incidence rate of 25.4
cases per 100,000 (31.0 for white men, the group with the highest rates) and the seventh most common
cancer for women, with an incidence rate of 15.7 per 100,000 (20.1 for white women).>? During 2002—

2011, melanoma incidence increased at an average annual rate of 1.6% for men and 1.5% for women.>?

This increase is the largest increase of the 10 most common cancers among men, and it is surpassed only

by increases in thyroid cancer among women (Figure 2).5%°? Although incidence rates for melanoma are
increasing among both males and females (Figure 3), melanoma death rates are only increasing among males
(Figure 4).51451
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Table 1. Invasive Melanoma Incidence, by Sex and Race/Ethnicity, United States, 2007-2011*

Race/Ethnicity Male and Female Male Female
Average Average Average
Rate Annual Annual Annual
Count Count Count
All Races 19.7 63,429 25.1 36,679 15.9 26,750
White 222 59,882 27.9 34,842 18.2 25,041
White, Hispanic® 4.4 1,215 4.8 553 4.2 662
White, Non-Hispanic® 24.7 58,667 30.6 34,289 20.4 24,378
Black 1.0 336 1.1 145 1.0 191
American Indian/Alaska Native 4.7 131 5.8 69 3.9 62
Asian/Pacific Islander 13 177 1.4 84 1.2 93
Hispanic® 43 1,301 4.7 588 4.1 713

2Rates are per 100,000 people and are age-adjusted to the 2000 U.S. Standard Population (Source: Day JC. Population Projections of the United
States by Age, Sex, Race, and Hispanic Origin: 1995 to 2050. U.S. Bureau of the Census, Current Population Reports, P25-1130. Washington, DC:
U.S. Government Printing Office; 1996).

Source: Data are from population areas that meet United States Cancer Statistics publication criteria (http://www.cdc.gov/cancer/npcr/uscs/
technical_notes/criteria.htm) for 20072011 and were reported to the National Program of Cancer Registries (Centers for Disease Control and
Prevention) and the Surveillance, Epidemiology, and End Results (SEER) Program (National Cancer Institute). They cover about 99.1% of the
U.S. population.

¢Race and ethnicity are not mutually exclusive. Counts may not always sum to the total due to rounding and because cases with “other” and
“unknown” race are included in the totals.

Table 2. Melanoma Death Rates, by Sex and Race/Ethnicity, United States, 2006-2010**

Race/Ethnicity Male and Female Male Female
Average Average Average
Rate Annual Rate LULITE] Rate Annual
Count Count Count
All Races 2.7 8,776 4.1 5,730 1.7 3,046
White 3.1 8,580 4.6 5,633 2.0 2,947
White, Hispanic® 0.8 198 1.1 115 0.6 83
White, Non-Hispanic® 34 8,375 5.0 5,513 2.1 2,862
Black 0.4 131 0.5 63 0.4 68
American Indian/Alaska Native 0.9 19 1.2 11 0.7 8
Asian/Pacific Islander 0.4 45 0.4 23 0.3 22
Hispanice 0.8 201 1.1 117 0.6 85

2Rates are per 100,000 people and are age-adjusted to the 2000 U.S. Standard Population (Source: Day JC. Population Projections of the United
States by Age, Sex, Race, and Hispanic Origin: 1995 to 2050. U.S. Bureau of the Census, Current Population Reports, P25-1130. Washington, DC:
U.S. Government Printing Office; 1996).

bSource: Surveillance, Epidemiology, and End Results (SEER) Program, National Cancer Institute (http://www.seer.cancer.gov). SEER*Stat Database:
Mortality. Source: Released April 2013. Underlying mortality data provided by the National Center for Health Statistics, Centers for Disease Control
and Prevention (http://www.cdc.gov/nchs).

¢Race and ethnicity are not mutually exclusive. Counts may not always sum to the total due to rounding and because Hispanic ethnicity for some
cases was unknown.
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Figure 2. Average Annual Percent Change? in the 10 Most Common Cancers, 2002-2011°
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Figure 3. Age-Adjusted Melanoma Incidence Rates, Actual and Projected, by Sex, 1975-2020
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Database (1973—-2010). November 2011 submission. Nordpred software used to create age-period-cohort regression models to calculate projections.

Figure 4. Age-Adjusted Melanoma Death Rates, Actual and Projected, by Sex, 1975-2020

----MALE —FEMALE

45
4.0 e e
35 et :
30

2.5 ;
1.5 :
1.0
0.5

0.0 T T T T T T E T T
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

RATE PER 100,000

YEAR

Note: Data after vertical dotted line are projected rates.

Source: Surveillance, Epidemiology, and End Results (SEER) Program, National Cancer Institute (http://www.seer.cancer.gov). SEER*Stat Database:
Mortality. Released April 2013. Underlying mortality data provided by the National Center for Health Statistics, Centers for Disease Control and
Prevention (http://www.cdc.gov/nchs). Nordpred software used to create age-period-cohort regression models to calculate projections.
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Melanoma incidence and death rates are highest among males, especially non-Hispanic white males (Tables
1 and 2 and Figures 3, 4, and 5).%° Increased risk of melanoma in white males may be related to a variety of
factors, including skin type and historical differences in sun exposure and sun protection behaviors. White
men aged 65 years or older have the highest incidence (130.1 cases per 100,000) and death rates (23.7 per
100,000) for melanoma.>*?

Variation by Anatomic Site

Melanoma is found more often on parts of the skin that get more intermittent, intense UV exposure, such

as the torso and legs, although patterns vary by age.??°® In addition, the anatomic distribution of melanoma
varies by sex, most often occurring on the legs for females and on the torso for males.?? Recent research
suggests that melanomas among young women may be particularly increasing on the torso.>* However, these
patterns are complex and vary among populations.>® Because acral melanoma (which occurs on palms of
hands and soles of feet) arises in typically unexposed areas of the body, the role of UV exposure in this cancer
is thought to be limited, and acral melanoma may have different risk factors than other types of cutaneous
melanoma.®*%’

Variation by State

State incidence rates for melanoma among all races vary widely, from 11.9 per 100,000 in Alaska to 31.9

per 100,000 in Utah during 2007-2011.%° Reasons for state variations include differences in populations by
race, age, and genetic background; by socioeconomic status (SES) and health care access; and by patterns
of UV radiation and exposure, as well as differences in collection of data on melanomas by state central
cancer registries.> Much of the variation in state rates is because of differences in state populations. Among
non-Hispanic whites, the population at highest risk, higher UV levels are associated with higher melanoma

Figure 5. Melanoma Incidence Rates, by Age and Sex, 2007-2011
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npcr/uscs/technical_notes/criteria.htm) and were reported to the National Program of Cancer Registries (Centers for Disease Control and Prevention)
and the Surveillance, Epidemiology, and End Results (SEER) Program (National Cancer Institute). They cover about 99.1% of the U.S. population.
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incidence rates; for this population group, Alaska has the lowest melanoma rate of all states (14.8 per
100,000), and Hawaii has the highest melanoma rate of all states (66.7 per 100,000).%9°8 States in southern
latitudes have the highest death rates for melanoma among non-Hispanic white populations.>2>°

Survival

The prognosis for patients with metastatic melanoma remains poor, but has been improving because of
recent advances in treatment.®%%2 Survival is poorest among black populations, possibly because of later
diagnoses and lower perceived risk, and because these populations are disproportionately diagnosed with
certain types of melanoma with poorer survival rates (acral lentiginous melanoma) (Figure 6).56%64

Economic Burden of Skin Cancer

In addition to causing illness and death, skin cancer is costly to the nation. Skin cancer treatment is estimated
to cost about $8.1 billion in the United States each year, $4.8 billion of which is for NMSC and $3.3 billion of
which is for melanoma.® Several new medications are available for skin cancer, which increases treatment
options but could also lead to higher costs.®>¢”

Skin cancer also results in significant costs beyond those related to treatment. Annual costs associated with
lost workdays and restricted-activity days are estimated at $76.8 million for NMSC and $29.4 million for
melanoma.®®® An individual in the United States dying from melanoma loses an average of 20.4 years of
potential life, compared with an average of 16.6 years for all malignant cancers.”® Annual productivity losses
associated with these lost years is estimated to cost an additional $4.5 billion ($3.5 billion attributed to
melanoma deaths and $1.0 billion attributed to NMSC deaths).%%"°

Figure 6. Trends in 5-Year Melanoma Survival, by Race, 1973-2006°
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Risk Factors for Skin Cancer

Genetic Factors

People with certain genetic risk factors are more likely than others to develop skin cancer. Genetic risk factors
for skin cancer include having a lighter natural skin color; blue or green eyes; blond or red hair; dysplastic
nevi (a type of unusual mole) or a large number of common moles; and skin that burns, freckles, or reddens
easily or becomes painful after excessive time spent in the sun.'®2* People with red hair may be at particularly
increased risk of melanoma.?* In addition, those with a family history or personal history of skin cancer,
especially melanoma, are at increased risk.2

Skin Type

Skin cancer risk varies by skin type, which is classified by how likely a person is to tan or burn. The six skin
types of the Fitzpatrick skin type classification system are shown in Table 3.7 Sunburn often is used as a proxy
outcome measure in skin cancer prevention studies because it takes into account the person’s skin type, as
well as the intensity and duration of UV exposure. Although anyone’s skin can be damaged by UV exposure,
people with skin types | and Il are at the highest risk of burns, damage from UV radiation, and skin cancer.

Originally, the Fitzpatrick system was constructed for white populations and had only four categories (Skin
Types I-1V). Types V and VI were added to the system later in recognition of the wide variety of races and skin
types.” Because the Fitzpatrick system was developed to measure the skin types of whites, the terminology
used may make it difficult for blacks or other races to classify their skin type.”> Although the Fitzpatrick
system is often considered the gold standard for categorizing skin type, it may not always accurately reflect an
indvidual’s risk of skin cancer, and other systems have been proposed.”’

Table 3. Fitzpatrick Skin Type
[ Always burns, never tans, sensitive to ultraviolet (UV) exposure.
I Burns easily, tans minimally.

I Burns moderately, tans gradually to light brown.

vV Burns minimally, always tans well to moderately brown.

v Rarely burns, tans profusely to dark.

Vi Never burns, deeply pigmented, least sensitive.




Race and Ethnicity

Race and ethnicity play an important role in skin cancer risk because characteristics associated with race and
ethnicity (such as skin, hair, and eye color) are indicators of melanoma risk. Blacks and Asians/Pacific Islanders
have the lowest melanoma incidence and death rates, followed by American Indians/Alaska Natives and
Hispanics (Tables 1 and 2). People of European descent and non-Hispanic whites have the highest melanoma
incidence and death rates because they generally have lighter natural skin color.3%>3

However, race and skin type do not always align neatly, and wide genetic variation exists within races.”’®
People who identify as being other than non-Hispanic white may still be at higher risk of skin cancer because
of their skin type and may underestimate their risk.5*%7-7 Some black Americans report being sensitive to
the sun.® Recent data showed low reported use of sun protection behaviors among Hispanics, and melanoma
may be increasing among some Hispanic groups.””#!

Exposure to UV Radiation

Although genetic risk factors contribute to a person’s skin cancer risk, most skin cancers are believed to be
caused by a combination of genetic factors and exposure to UV radiation, from the sun and from artificial
sources such as indoor tanning. By reducing intentional UV exposure and increasing sun protection, many skin
cancer cases can be prevented.

Types of UV Radiation

Sunlight is made up of different types of electromagnetic radiation, mostly infrared, visible, and UV. Exposure
to sunlight has both positive and negative effects. Although sun exposure can have positive effects on mood
and stimulates production of vitamin D, exposure to UV radiation also damages DNA and cell functions,

and that damage can lead to cancer. UV radiation is categorized into three types: UVA (UV radiation with a
wavelength of 315 nm to 400 nm), UVB (280 nm to 315 nm), and UVCP (100 nm to 280 nm).3334

UVB radiation has intermediate levels of energy and can cause sunburn and direct DNA damage (Figure 7).
Ozone and other components of the atmosphere absorb more than 90% of UVB from the sun, but the
amount absorbed varies widely depending on time, location, season, and weather. Certain chemical and
carbon emissions also have caused depletions in stratospheric ozone since the 1970s, and evidence suggests
that this decrease has led to an increase in ground-level UVB levels.?>® Further study is needed to determine
whether ozone depletion is contributing to the increasing incidence of skin cancers worldwide.82% UVA
radiation has less energy than UVB radiation, but it can also cause skin cancer and other skin damage. Unlike
UVB radiation, nearly all UVA radiation passes through the atmosphere, and it penetrates to deeper layers of
the skin than UVB radiation.

U.S. Environmental Protection Agency’s UV Index

The UV Index developed by the U.S. Environmental Protection Agency (EPA) provides daily and hourly
forecasts of the expected risk of overexposure to UV radiation from the sun. The UV Index scale describes
how to use the UV Index to help avoid harmful exposure to UV radiation, with a lower UV Index indicating a
lower risk on a scale of 0—11 (Table 4). In winter, the average UV Index is 2 or below, although it can be higher
on some days. During November—January, the daily average for the UV Index is usually 2 or below nearly

® Although UVC radiation has the highest energy of the three, it is almost completely absorbed by the earth’s atmosphere and is not
responsible for cancer in the general population.




Figure 7. Types of Ultraviolet (UV) Radiation and Skin Penetration
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Note: UVC radiation (not shown) is almost completely absorbed by the earth’s atmosphere and does not generally affect human skin.

everywhere in the United States except Florida and Hawaii (http://www?2.epa.gov/sunwise/monthly-average-
uv-index). However, reflective surfaces, such as snow, water, and sand, and high altitudes can increase risk of
overexposure to UV radiation and sunburn. EPA recommends that people use more sun protection strategies
as UV levels get higher. For specific recommendations for sun protection at different UV levels, visit http://
www?2.epa.gov/sunwise/uv-index-scale.

UV Exposure and Skin Cancer

Many skin cancers can be avoided by reducing exposure to UV radiation.>*3° As many as 90% of melanomas
are estimated to be caused by UV exposure.?>2® Some evidence suggests that certain rare skin cancers, such
as Merkel cell carcinoma, a rare but frequently fatal cancer arising from neuroendocrine cells, may also

be related to UV exposure.**> The degree to which UV exposure increases a person’s risk of skin cancer
depends on many factors, such as individual skin type, the amount and types of sun protection used, whether
exposure is chronic or intermittent, and the age at which the exposure occurs.'>#92

Ecologic studies have shown that light-skinned people who live in areas with higher UV exposure, particularly
when they are younger, have higher rates of skin cancer, especially SCC.8#% Similarly, melanoma is thought
to be caused by sun exposure throughout life, possibly with stronger effects in early life, although adult
exposures clearly increase risk as well.®” Some studies suggest that UV exposures in childhood that do not
result in a burn may be associated with lower rates of future melanomas.***> Melanoma incidence is also
associated with higher SES, which is a combination of education, income, and wealth. This association is likely
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due to the relationship between SES and other risk factors, such as skin type and patterns of UV exposure.3*78
When people with lower SES are diagnosed with melanoma, they tend to have poorer outcomes, probably
because of later detection and poor access to treatment.®3%%97 See Table 5 for a comparison of avoidable risk
factors for skin cancer.

Chronic Versus Intermittent UV Exposure

The effects of some risk factors are different for different types of skin cancers. Chronic exposure is defined
in different ways in the literature, but usually refers to frequent, extended outdoor exposures to UV radiation
from the sun above a certain number of times a week or a certain number of days a year.4387,90.95,98-103

Studies of chronic exposure usually do not include short frequent exposures, such as those experienced by
the average person in his or her commute to work or school. Extended or intense exposures experienced
only a few times a year, such as the sun exposure received on a trip to the beach, are typically classified as
intermittent exposures. Continuous, chronic UV exposure, such as that observed among outdoor workers, is
more strongly associated with SCC, while intermittent or recreational exposure is more strongly associated
with melanoma and BCC.#387.95,99-103

Table 4. Ultraviolet (UV) Index Levels

COLOR A RISK

INDEX

Low
Low danger from the sun’s UV rays for the average person.

0-2

YELLOW 3_5 Moderate

Moderate risk of harm from unprotected sun exposure.

High
ORANGE 6-7 High risk of harm from unprotected sun exposure.
Protection against skin and eye damage is needed.

Very High
8-10 Very high risk of harm from unprotected sun exposure.
Take extra precautions because unprotected skin and eyes
will be damaged and can burn quickly.

Extreme
PURPLE 1 or Extreme risk of harm from unprotected sun exposure.
more Take all precautions because unprotected skin

and eyes can burn in minutes.

Adapted from the U.S. Environmental Protection Agency’s UV Index scale, available at http://www2.epa.gov/sunwise/uv-index-scale.
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Table 5. Excess Health Risks Associated with Ultraviolet (UV) Exposure, by Type of Skin

Cancer and Type of UV Exposure

Exposure (No. of Studies)

MELANOMA

Excess Risk
(95% ClI)

Comparison Groups

Sun exposure?

Total sun exposure (N = 28)
Intermittent sun exposure (N = 34)

Chronic sun exposure (N = 40)

34% (2,77)
61% (31, 99)
-5% (-13, 4)

N/A
N/A
N/A

Sunburn®

Sunburn in childhood (N = 27)
Sunburn in adolescence (N = 13)
Sunburn in adulthood (N = 13)

Sunburn in past 5-10 years (N = 5)

91% (59, 130)
63% (42, 86)
44% (27, 63)
62% (-1, 165)

Ever vs never
Ever vs never
Ever vs never

Ever vs never

Indoor tanned >1 year (N = 3)¢

Ever indoor tanned (N = 10)
Frequent indoor tanning (N = 4)

Indoor tanned before age 25 years (N = 3)

Ever indoor tanned (N = 10)

Indoor tanned before age 25 years (N = 2)

61% (-2, 167)

29% (8, 53)
50% (-19,177)

40% (29, 52)

67% (29,117)
102% (-30, 486)

Ever sunburned in lifetime (N = 28) 59% (37, 83) Ever vs never

Indoor tanning
Ever indoor tanned (N = 27)¢ 20% (8, 34) Ever vs never
Ever indoor tanned (N = 8; U.S. studies only)¢ 23% (3,47) Ever vs never
g\égroiz(rj“?vzrr;z;?ned (N =10; studies from year 22% (3, 45) Ever vs never
Indoor tanned before age 35 years (N = 13)¢ 59% (36, 85) Ever before age 35 vs never before age 35
Frequent indoor tanning (N = 15)° 42% (15, 74) Frequent vs infrequent/never
Relative risk for each indoor tanning per year (N = 4)° 2% (0, 4) N/A
>10 lifetime tanning sessions (N = 10)¢ 34% (5,71) >10 lifetime tanning sessions vs never

Indoor tanned >1 year vs never

BASAL CELL CARCINOMA®

Ever vs never
Frequent vs infrequent/never

Ever before age 25 vs never before age 25

SQUAMOUS CELL CARCINOMA®

Ever vs never

Ever before age 25 vs never before age 25

Abbreviation: Cl, confidence interval. N/A: not applicable; measured as a continuous variable.

Note: We did not differentiate between measures of relative risk (e.g., odds ratio, rate ratio, risk ratio) for melanoma because it meets the rare
disease assumption by which these measures can be interpreted to be the same. Measures of relative risk for basal cell carcinoma and squamous cell

carcinoma are based on odds ratios.

2 Source: Meta-analysis of risk factors for cutaneous melanoma: 11.%°
b Source: Sunburns and risk of cutaneous melanoma: does age matter? A comprehensive meta-analysis.®’

¢ Source: Cutaneous melanoma attributable to sunbed use: systematic review and meta-analysis.*811°

4 Source: The association of indoor tanning and melanoma in adults: systematic review and meta-analysis.'?
¢ Source: Indoor tanning and non-melanoma skin cancer: systematic review and meta-analysis.?®




Sunburn is a clear sign of overexposure to UV, and it typically occurs after intermittent exposure; sunburn at
any age increases a person’s risk of skin cancer.>387.991% |ndoor workers may receive a substantial proportion
of their total UV radiation from intermittent exposure.*1% Cumulative exposure to UVA through glass
windows, which block most UVB, can also cause skin damage over time.07:108

Outdoor Workers

Although research clearly indicates that outdoor workers are at increased risk of BCC and SCC, some studies
suggest that outdoor workers might not have an increased risk of melanoma, or that they may even have

a lower risk than indoor workers.*1%99-111 When stratified by UV level, outdoor workers in UV-intense areas
do appear to be at increased risk of melanoma.>*!% Studies of melanoma risk and outdoor work may be
limited by lack of information on other related factors, which then limit the ability to attribute effects to
the relationship between outdoor work and melanoma.>%! Regardless of these potential study limitations,
outdoor workers often experience excessive UV exposure on the job, and efforts are needed to ensure that
outdoor workers are protected from the sun.

Indoor Tanning

Indoor tanning devices, such as tanning beds, tanning booths, and sun lamps, expose users to intense UV
radiation as a way to tan the skin for cosmetic reasons. Although reducing UV overexposure from the sun

can be challenging for some people, UV exposure from indoor tanning is completely avoidable. In 2009, the
World Health Organization (WHO) classified indoor tanning devices as Class | human carcinogens on the basis
of strong evidence linking indoor tanning to increased risk of skin cancer.?’''2 Meta-analyses have consistently
shown that indoor tanning increases the risk of developing SCC, BCC, and melanoma (Table 5).27*1312 The risk
increases the more an individual uses indoor tanning, with younger and more frequent users having more
steeply increased risk.11312

Findings consistently document a strong association between increased risk of melanoma and indoor tanning
use, although the magnitude of the association varies from study to study, reflecting different populations
and settings. A recent international meta-analysis that included 31 studies collectively reviewing 14,956
melanoma cases and 233,106 controls (individuals without melanoma) reported that individuals who
reported ever indoor tanning had a 16% increased risk of melanoma over those who never indoor tanned.**
The association between indoor tanning and melanoma increased when analysis was restricted to more
recent studies conducted in 2000 or later (22%) or when restricted to individuals who had used indoor
tanning devices 10 or more times in their lives (34%).'* When analysis was restricted to the 11 studies from
North America, including 4,395 melanoma cases and 79,358 controls, the increased risk of melanoma with
ever using indoor tanning was 23%.2! In one U.S. study included in the meta-analysis, researchers reported a
74% increased risk of melanoma among individuals who reported ever using indoor tanning compared with
those who did not tan.'® Findings from this study also reported a strong dose-response relationship, with
greater risk for more sessions, hours, or years spent tanning.'®

Indoor tanning also increases the risk of BCC and SCC.1?2122 For NMSCs, indoor tanning was found to increase
risk of BCC by 29% and of SCC by 67%.%° A 2014 meta-analysis estimated that more than 400,000 cases of
skin cancer may be related to indoor tanning in the United States each year: 245,000 BCCs, 168,000 SCCs, and
6,000 melanomas.*

Initiating indoor tanning at younger ages appears to be more strongly related to lifetime skin cancer risk,
possibly because of the accumulation of exposure over time from more years of tanning.114116118119 The
magnitude of increased risk with younger age at initiation varies because of differences in collection and




reporting of data, but studies consistently show an increase in risk. A frequently cited meta-analysis estimated
that tanning before age 35 increased risk by 59%.'%1 This risk estimate is based on a compilation of data from
U.S. and international studies from different settings.!!®'*° One 2010 U.S. study found that ever using indoor
tanning before age 18 increased risk of melanoma by 85% compared with never indoor tanning; risk for those
aged 18-24 years increased by 91%.'¢ Years of use of tanning devices appeared to be the strongest predictor
of increased risk in this study, with increased risk of 47% with 1 year of indoor tanning, 64% with 2-5 years of
indoor tanning, 85% with 6-9 years of indoor tanning, and 145% with 10 or more years of indoor tanning.
Harms of indoor tanning may be accelerated for adolescents and young adults, leading to early-onset skin
Cancers.llS,lZS,lZG

Although earlier studies describing the association between indoor tanning and skin cancer had been
criticized for not accounting for skin type and outdoor UV exposure or sunburns,'?” more recent studies

have controlled for these factors, and these studies have also found that indoor tanning increases the risk of
melanoma 116125128131 Eor example, a 2014 study showed that individuals who tanned indoors without burning
had an increased risk of skin cancer, regardless of lifetime sunburns experienced.?®

According to 2013 Youth Risk Behavior Survey (YRBS) data from the Centers for Disease Control and Prevention
(CDC), about 13% of high school students, 20% of high school girls, and 27% of girls in the 12th grade had used
an indoor tanning device, such as a sunlamp, sunbed, or tanning booth (not including a spray-on tan), one

or more times during the previous 12 months.!*? Results from CDC’s 2010 National Health Interview Survey
(NHIS) show that some groups of young adults had high rates of indoor tanning, specifically non-Hispanic,
white women aged 18-21 years (32%) and 22-25 years (30%). Among non-Hispanic, white indoor tanners,
58% of women and 40% of men did so 10 or more times during the 12 months before the survey.!* A study
that combined data from the YRBS and NHIS reported that about one-third of non-Hispanic white women aged
16-25 tanned indoors each year.3

No evidence exists to suggest that indoor tanning is safer than tanning outdoors or confers any substantial
protection from future sun exposure. Studies have found that indoor tanning exposes users to excessive levels
of UV radiation, especially UVA.**1%8 The average intensity of artificial UV radiation was found to correspond to
a UV Index of 13 or 14 (extreme), with some devices measuring even higher.1%13¢ Some studies have found that
tanning devices may expose users to 4—13 times the amount of UVA as exposure from summer noontime sun
in the District of Columbia, depending on the type of device used.’**!® |n studies examining the relationship
between UV exposure and skin cancer risk, indoor tanning is typically classified as intermittent UV exposure
(similar to outdoor recreational exposure) rather than chronic exposure because of the acute intensity of the
exposure.®>®® An estimated 3,200 people a year in the United States seek care in emergency rooms with injuries
attributed to indoor tanning.'* In addition to increasing skin cancer risk, indoor tanning can cause burns to

the skin, acute and chronic eye diseases if eye protection is not used, and, if tanning devices are not properly
sanitized, skin infections.3%14!

Other Harms Caused by Excessive UV Exposure

In addition to increasing the risk of skin cancer, UV exposure can have adverse effects on the skin, eyes, and
immune system. Excessive UV exposure can damage the immune system; cause premature skin aging, including
wrinkling, mottled pigmentation, and loss of elasticity; and increase the risk of actinic keratoses, which can
progress to SCC.8113142143 Eycessive UV exposure may reduce the effectiveness of folic acid supplements, which
has potential health consequences for pregnant women and women of childbearing age.**




Excessive UV exposure can also damage the eye, affecting surface tissues and internal structures, such as

the cornea and lens. Unprotected exposure to excessive UV radiation can cause photokeratitis (sunburn

of the eye).’* Chronic exposure to UV radiation can lead to skin cancer around the eyelids (BCC, SCC, and
melanoma), as well as cataracts, conjunctival cancers, pterygium (abnormal, noncancerous growth in the
corner of the eye that can extend to the cornea and partially block vision), age-related macular degeneration,
and possibly ocular melanoma (melanoma of the eye).'** Wearing sunglasses that fit properly and have 100%
UVA and UVB protection is the best way to protect eyes from UV damage.%4

Complex Relationship Between Outdoor UV Exposure, Vitamin D,

and Human Health

As well as being a carcinogen, UV radiation can affect other aspects of human health.?#¥4 UV exposure can
stimulate production of vitamin D in the skin, a vitamin important for bone health and associated with other
health outcomes.?*%152 Complete avoidance of sun exposure may put bone health at risk, although too much
exposure increases risk of skin cancers and eye disease (Figure 8).828%142 UV radiation is sometimes used as

a medical treatment for certain skin or bone ailments.’>® Many people engage in regular physical activity
outdoors, which can lead to UV radiation overexposure if appropriate sun protection is not used (see the
“Reducing the Risk of Skin Cancer” section on page 23 for a discussion of sun protection methods). Some
have also suggested that UV exposure may have benefits for heart health by reducing blood pressure, but
the evidence is still evolving.?***>> The following sections summarize the current evidence on UV exposure,
vitamin D, and other health benefits.

Figure 8. Relationship Between Ultraviolet (UV) Radiation Exposure and Disease Burden
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Vitamin D

The health benefits of sun exposure are often framed within the context of vitamin D production. Vitamin D
is essential for human health and is synthesized by the skin after exposure to sunlight.**%1331% Although the
scientific literature has established vitamin D as an important component of bone health,*®*52157 sybstantial
research has also been devoted to the role of vitamin D in the prevention of numerous chronic diseases,
including autoimmune conditions, obesity, diabetes, high blood pressure, heart disease, preterm birth,
certain types of cancer, and all-cause mortality.?*>*>%16> The results of this research are primarily based on
ecologic studies and are conflicting.1°1:160.166-170 Some have speculated that low vitamin D concentrations may
be a result of ill health, rather than a cause.6171.172

In 2010, the Institute of Medicine (IOM) published a report examining dietary reference intakes and optimal
serum 25-hydroxyvitamin D (250HD) concentrations.“*** During 2001-2006, roughly one-quarter of the U.S.
population had serum 250HD values that put them at risk of inadequacy, 8% were at risk of deficiency, and
1% had a high serum 250HD value that may possibly be harmful.’”? Optimal concentrations of serum 250HD
may vary among individuals.'”® Blacks have the lowest 250HD concentrations compared with other racial
and ethnic groups.'*®!”2 Lower concentrations of vitamin D-binding proteins among blacks may provide more
bioavailable vitamin D, potentially explaining the paradox of frequently diagnosed deficiency among U.S.
black populations, who also tend to have better bone health than whites.!*6174175

Although maternal concentrations of vitamin D and incidental sunlight exposure are sufficient for most
breastfed infants, some can be at risk of vitamin D deficiency if adequate vitamin D is not obtained from
another source, such as a supplement. The American Academy of Pediatrics recommends a supplement of
400 IU/day for infants and children not consuming enough vitamin D-fortified formula or milk to provide the
recommended daily amount of vitamin D.>7%177

¢The IOM report states that people with serum 250HD levels of below 30 nmol/L (12 ng/mL) are at risk of deficiency relative to bone
health and that serum 250HD levels of 50 nmol/L (20ng/mL) or higher are sufficient. It expresses concern for values above 125
nmol/L (50 ng/mL).




The amount of outdoor sun exposure needed for meaningful vitamin D production depends on many factors,
including time of day, time of year, latitude, altitude, weather conditions, a person’s skin type, amount of skin
exposed to the sun, other individual circumstances, and reflective surfaces, such as snow, water, and sand.
According to WHO, 5 to 15 minutes of casual sun exposure on face, arms, and hands 2 to 3 days a week in the
summer can sustain adequate concentrations of vitamin D in most people.*? However, those with dark skin
may require 3 to 6 times the amount of sun exposure as those with light or fair skin.#2178179 Because the skin
of a person with fair complexion is less able to produce a tanning response,*® the amount of sun exposure
needed for a fair-skinned person to get a tan either indoors or outdoors, even before sunburn, exceeds levels
of exposure needed to synthesize vitamin D.13>137.181 |n the winter months in northern latitudes, exposure to
sunlight does not result in meaningful cutaneous vitamin D synthesis.™!

Because the U.S. population contains wide variations in skin tone, and because our nation covers a wide
array of latitudes and geographic conditions, populationwide recommendations for obtaining vitamin D from
sunlight would likely result in too little vitamin D in some groups and too much sun exposure in other groups
because no known threshold of UV exposure exists that does not also increase skin cancer risk.'® Exceeding
limited levels of exposure is not advisable because the skin can only produce a finite level of vitamin D, and
increases in UV exposure are not proportional to increases in serum vitamin D concentrations.8318>

For individuals and populations who avoid all sun
exposure, a dietary source of vitamin D is necessary DIETARY SOURCES OF VITAMIN D
to maintain vitamin D status.® Although complete
sun avoidance can result in vitamin D deficiency,
evidence to date does not suggest that sunscreen
use causes vitamin D deficiencies. In 2001, the U.S.
Food and Drug Administration (FDA) reviewed seven
clinical studies that examined the effect of sunscreen
use on vitamin D concentrations and determined that pork. Vitamin D-fortified foods and beverages
the studies failed to show that sunscreen use caused provide most of the vitamin D in the U.S. diet.
vitamin D deficiencies.'® Adequate vitamin D can be Almost all of the milk in the United States
obtained safely through food and dietary supplements
without the risks associated with overexposure to UV
radiation.’>®!! Research suggests that most people get
the majority of the total vitamin D they need from
food rather than from the sun.*®

The best natural sources of vitamin D in

the diet include fatty fish (such as salmon,
tuna, mackerel, sardines, and catfish) and
fish liver oils.}”® Small amounts of vitamin D
are also found in egg yolks, beef liver, some
mushrooms, ricotta cheese, and some cuts of

is fortified with vitamin D, and many of the
ready-to-eat breakfast cereals provide a small
amount of added vitamin D. In addition,
specific brands of soy beverages, orange juice,
yogurt, margarine, and other foods are also
fortified with vitamin D.#°

Medical Uses of UV Exposure

Dermatologists and other doctors sometimes use UV
light to treat health conditions, such as psoriasis, rickets, and eczema. These providers are advised to carefully
weigh the risks and benefits of UV treatment for individual patients and carefully monitor doses.53190-1%

Benefits of Being Outdoors

Beyond the benefits directly attributable to UV exposure, spending time in outdoor environments may also
have positive effects on physical and mental health, including higher levels of physical activity and positive
effects on overall health and sense of well-being.?“° These benefits can be achieved while using adequate
sun protection, including shade, protective clothing, and broad spectrum sunscreen with a sun protection
factor (SPF) of 15 or higher to reduce skin cancer risk.3-01%7-19 Features like shade trees can make spaces
more attractive and provide protection from the sun and heat. In turn, perceived availability and “greenness”




of spaces are associated with increased physical activity and better mental and physical health.2°2°2 The
presence of shade in play spaces for children increases the use of the play space and children’s activity
levels.?%32% Thus, changes to outdoor environments can increase both physical activity and sun protection,
aligning important public health goals.

Risks of Indoor Tanning Outweigh Any Potential Benefits

The benefits to limited UV exposure when outdoors do not extend to indoor tanning.?®® UV exposure
from indoor tanning is particularly intense, the type and intensity of UV emitted varies between devices,
and exposures often exceed limits recommended by FDA or by states.!*>138 Some tanning lamps emit
primarily UVA, which tans the skin but does not induce vitamin D production or provide even the minimal
photoprotection that a UVB-induced tan provides.!%20%2%7 Some tanning lamps do emit UVB, but studies
suggest that vitamin D production is limited and plateaus after brief exposures, so that the amount of UV
radiation needed to tan generally exceeds levels needed for adequate vitamin D production.®32% |Indoor
tanning does not appear to be protective against cancer or all-cause mortality. A recent study found that
indoor tanning was not associated with reduced risks of internal cancer.?® In addition, a large Swedish cohort
study found that, although outdoor UV exposure was associated with reductions in all-cause mortality,
exposure to artificial UV radiation from indoor tanning was associated with increased mortality.?!°

Some people associate tanned skin with attractiveness and health. Some also believe that a tan provides
protection from future UV exposure and sunburn (often referred to as a “base tan”).2!*?12 Tanning is the skin’s
acute response to damage from UV rays.?*2%5 A UVB-induced tan provides minimal sun protection, equivalent
to an SPF of about 3, and thus does not provide adequate protection against future UV exposure.?16217

Belief in the protection of a “base tan” may lead to a false sense of security and inadequate use of sun
protection while outdoors in the sun.?'? Some studies have found that indoor tanning does not protect against
sunburn.?!>218 pepple who engage in indoor tanning before going on vacation may be more likely to stay out
longer in the sun, putting themselves at greater risk of sunburn.?'?




Low levels of sunlight in the winter months may contribute to seasonal affective disorder (SAD),?*° and as a
result, some indoor tanners may attempt to self-treat SAD with UV exposure through indoor tanning.?202%
Medical treatment of SAD frequently incorporates light treatment, but UV wavelengths are not generally
recommended (although some lights used in treatment of SAD may contain small amounts of UVA and
UVB).153219222 |n gddition, light is thought to affect SAD through the retina, not the skin.?%°

Current Trends in Sun Protection, Sunburn, and Indoor Tanning

Data on behaviors related to skin cancer risk among the U.S. population are collected by CDC through the
national YRBS and NHIS. The national YRBS is a cross-sectional, school-based, biennial survey that monitors
the prevalence of health risk behaviors among high school students. It is a nationally representative survey
of students in grades 9—12 attending public and private schools.?? This survey includes questions about using
sunscreen with an SPF of 15 or higher and indoor tanning. The NHIS is an annual, cross-sectional, nationally
representative survey of the civilian, noninstitutionalized U.S. population.?* Interviews are conducted, mainly
in person, with adults aged 18 years or older in each household, with follow-up interviews by telephone
when necessary.

A periodic cancer control supplement to the NHIS includes questions about outdoor sun-protective behaviors
(staying in the shade, wearing a wide-brimmed hat, wearing a long-sleeved shirt, wearing long clothing to
the ankles, and using sunscreen with an SPF of 15 or higher), indoor tanning, sunburn, and sun sensitivity.
This supplement is sponsored by CDC’s Division of Cancer Prevention and Control and the National Cancer
Institute (NCI) in the National Institutes of Health (NIH).

According to YRBS data, sunscreen use is low among U.S. high school students, with only 10.1% using
sunscreen with an SPF of 15 or higher always or most of the time when outside for more than 1 hour on a
sunny day. Sunscreen use is higher among high school girls (13.2%) than boys (6.9%) and higher among non-
Hispanic whites (11.5%) compared with non-Hispanic blacks (4.7%) and Hispanics (7.9%). During 1999-2011,
a significant linear decrease occurred in the prevalence of routine sunscreen use (from 13.3% to 10.8%).
However, prevalence of sunscreen use remained stable from 2011 (10.8%) to 2013 (10.1%).1322%

NHIS data from 2010 indicate that use of sun protection was also low among U.S. adults and that about 37%
of adults had been sunburned in the past year.??° Sunburn® rates were even higher among adults aged 18-29
years and sun-sensitive groups (defined as those who burn repeatedly and freckle). Half of all Americans

in this age group (about 65% of non-Hispanic whites, 10% of non-Hispanic blacks, and 35% of Hispanics)
reported having had a sunburn in the past year.2?” Although NHIS data indicate that some sun protection
behaviors have increased among young adults over the past decade (including use of shade, use of sunscreen
with an SPF of 15 or higher, and wearing of long clothing to the ankles), a corresponding decrease in sunburn
has not been reported.??

4The NHIS defines sunburn as even a small part of the skin turning red or hurting for 12 hours or longer. This definition is only given to
respondents who request more information about what is meant by sunburn.




Indoor Tanning

According to 2013 YRBS data, 13% of high school students had used an indoor tanning device, such as a
sunlamp, sunbed, or tanning booth (not including a spray-on tan) one or more times during the previous

12 months.® The prevalence of indoor tanning was higher among female, older, and non-Hispanic white
students, with the highest prevalence among 12th-grade females (27.2%), and among non-Hispanic white
females (30.7%). During 2009-2013, a significant linear decrease occurred overall in the prevalence of indoor
tanning device use (from 15.6% to 12.8%). The prevalence of indoor tanning device use did not change
significantly from 2011 (13.3%) to 2013 (12.8%). Data from the 2013 YRBS indicate that among students who
engaged in indoor tanning, frequent sessions were common, with more than half reporting frequent use (10
or more times during the previous 12 months).32

Results from the 2010 NHIS show that 6% of adults aged 18 years or older had engaged in indoor tanning

in the past year.!® The prevalence of indoor tanning was higher among females (9%) than males (2%) and
among younger adults than older adults, with the highest use among adults aged 18-21 years (12%), 22—25
years (12%), and 26—29 years (9%). Similar to the data for U.S. high school students, rates were higher among
non-Hispanic whites (8%) than among non-Hispanic blacks (<1%) and Hispanics (2%). Certain demographic
groups had high rates of indoor tanning, including non-Hispanic white women aged 18-21 years (32%) and
22-25 years (30%). Among non-Hispanic white indoor tanners, 58% of women and 40% of men did so 10 or
more times during the 12 months before the survey.®*?




REDUCING THE Risk OoF SKIN CANCER

Most skin cancers are at least partially caused by UV exposure, so reducing exposure reduces skin cancer
risk. However, one out of every three U.S. adults has been sunburned in the past year, and most do not
take recommended actions to protect themselves from the sun.??”228 |n addition, indoor tanning rates are
high among some groups, such as young, non-Hispanic white females, and skin cancer incidence rates are
increasing. These facts show a need to take action to improve sun protection behaviors and address the
harms of indoor tanning.

For Individuals

Sun protection helps prevent the harmful effects of sun exposure, including sunburn, skin cancer, premature
skin aging, and eye damage. When used as part of a comprehensive approach, well-tailored, individual-
focused strategies may be effective for reaching specific subpopulations.??°23% According to WHQO'’s
International Agency for Research on Cancer (IARC), ideal sun protection involves several behaviors, including

= Wearing tightly woven protective clothing that adequately covers the arms, torso, and legs.
= Wearing a hat that provides adequate shade to the whole of the head.

=  Seeking shade whenever possible.

= Avoiding outdoor activities during periods of peak sunlight (such as midday).

= Using sunscreen (in conjunction with other sun protection behaviors).%?

Federal agencies and other health organizations in the United States all provide recommendations for sun
protection (see Table A in Appendix 5). These recommendations vary across agencies and organizations,
often reflecting the specific area of focus for each institution (such as cancer or dermatologic conditions).
Strategies for protection are often listed in varying order and do not always follow guidance from the IARC
that sunscreen should be used in combination with other methods.3123

Recommendations also do not often describe how to use sunscreen appropriately in terms of the amount
to apply, the need to pre-apply some sunscreens before going out into the sun, and the need to reapply.
These differences in sun protection messaging indicate missed opportunities for coordination across health
organizations and highlight the need for more messaging about sun safety that is consistent and clear.?*

Sun Protection Strategies
Wear Protective Clothing

When possible, wear long-sleeved shirts and long pants and skirts, which can provide protection from UV
rays. Clothes made from tightly woven fabric offer the best protection. A wet T-shirt offers much less UV
protection than a dry one, and darker colors may offer more protection than lighter colors. Some clothing
certified under international standards comes with information on its UV protection factor.

Wear a Hat and Sunglasses

Wide-brimmed hats that shade the face, ears, and back of the neck provide the most protection. Tightly
woven fabrics, such as canvas, provide the best protection; straw hats with holes that let sunlight through do
not provide adequate protection. A darker hat may offer more UV protection. In addition to a hat, sunglasses




that block as close to 100% of both UVA and UVB rays as possible can provide extra eye protection. Most
sunglasses sold in the United States, regardless of cost, meet this standard. Wrap-around sunglasses work
best because they also block UV rays from the side.

Seek Shade

An umbrella, tree, or other shelter can provide protection from the sun and relief during hot weather. Shade
does not block all UV radiation if it does not block all of the sky, nor does it protect against scattered UV rays.
For this reason, shade should be combined with other methods, such as protective clothing, especially in
areas with highly reflective surfaces, such as snow, water, and sand.

Avoid Times of Peak Sunlight

UV radiation from the sun is most intense during the midday hours of 10 AM to 4 Pm (daylight savings) or

9 AM to 3 PM (standard time), so scheduling outdoor activities earlier or later in the day can reduce UV
exposure. UV radiation is also more intense during the late spring and early summer, at higher altitudes,
closer to the equator, and when reflected off surfaces such as snow, water, and sand.?*® Different surfaces
have different reflectivity and can increase exposure. Snow reflects 80%—90% of UV radiation, sand 20%—30%,
and water 5%—7%.2** Man-made surfaces can also have increased reflectivity. Concrete has been measured

to reflect 14%—15% of UV rays, whereas grass only reflects about 1%—2% of UV rays.?** When near highly
reflective surfaces, extra care should be taken to protect from UV exposure.

Use Sunscreen

Sunscreen should be used with other sun protection behaviors and applied to any exposed skin before going
outside. For adequate protection, sunscreen should have an SPF of 15 or higher. SPF is a measure of how
much UV radiation is required to produce a sunburn with sunscreen applied to the skin in relation to the
amount required to produce a sunburn on unprotected skin. As the SPF increases, the amount of protection
increases.?® Sunscreen should also have broad spectrum protection, which means that it protects against
both UVA and UVB radiation.

Sunscreen is one of the most common methods of sun protection used by Americans.??” When used as
directed with other sun protection measures, broad spectrum sunscreen with an SPF of 15 or higher helps
prevent sunburn and reduces the risk of early skin aging and skin cancer (melanoma and SCCs) associated
with UV radiation.®#1236238 Synscreens with lower SPFs, or without broad spectrum protection, also help
prevent sunburn but do not offer sufficient protection against early skin aging and skin cancer.

Sunscreen is most effective when used with other methods of sun protection. Current recommendations also
state that sunscreen should be reapplied every 2 hours and after swimming, sweating, and toweling off.?*°
Some have suggested that a one-time reapplication 15-30 minutes after the original application may increase
sunscreen’s protectiveness against total UV exposure.?”® When used incorrectly, sunscreen may provide a
false sense of protection, which can ultimately lead to increased duration of sun exposure.?3!

Although concerns have been raised about real-world efficacy (because many people do not follow label
instructions, use enough sunscreen, or reapply it often enough), broad spectrum sunscreens with an SPF of
15 or higher are effective at reducing the risk of skin cancer.?! Future scientific assessments are expected to
provide more information about the long-term safety of frequent sunscreen use in people of all ages.




Avoid Indoor Tanning and Sunbathing

In addition to using sun protection when outdoors, avoiding intentionally tanning can help prevent skin
cancer. Similar to excessive sun exposure, indoor tanning is associated with an increased risk of melanoma,
SCC, and BCC.1*#12° Indoor tanning also causes premature skin aging, such as wrinkles and age spots.1#324
Intentionally tanning the skin in the sun is an additional source of unnecessary and easily avoidable

UV exposure.

Barriers to Using Sun Protection

Many Americans lack a general knowledge or
awareness about the risks associated with sun
exposure, or they think they are at low risk of
developing skin cancer or sunburn.t*2432% Some
groups of Americans, especially blacks, the elderly,
and people with less education, may perceive
themselves to be at low risk of skin cancer.®®
Because of the perception of low risk and a lack
of awareness, these groups tend to be diagnosed
with skin cancer at later stages.”®%2%

A substantial segment of U.S. adults also do not
perceive cancer as preventable and thus may be
less likely to engage in skin cancer prevention
practices, such as using broad spectrum sunscreen
with an SPF of 15 or higher or covering up.?* Lack
of understanding of the UV Index is also a barrier
to making informed decisions about adequate sun
protection while outdoors.?7:24

Many Americans either do not use sun protection when outdoors or do not use adequate protection, and

as a result, they experience sunburn.??”2® The costs of protective clothing (e.g., wide-brimmed hats and
sunglasses) and sunscreen may pose financial problems for some.?*2% Personal clothing style preferences
can also create barriers to people using certain protective clothing items if they are seen as unfashionable,
uncomfortable, or interfering with sports or other outdoor activities.?** For some people, protective clothing
may interfere with the body’s ability to cool itself, increasing the risk of heat illness.?02%1

Reported barriers to sunscreen use include a perception that it is too messy, inconvenient, or feminine.?43252
Some sunscreen users may view sunscreen use as a way to stay out in the sun longer without getting
burned.?®¥?*3 Others may use sunscreen for protection, but use it improperly by not applying enough or
forgetting to reapply.2*32*® Sunscreens may be somewhat less effective than physical barriers, and some
people may have skin sensitivities or concerns about certain chemicals in sunscreens. 42>

High melanoma incidence and death rates among older non-Hispanic white men demonstrate the need to
increase sun protection among males, especially adults.® Higher rates observed among older men may be due
to less use of sun protection and more time spent outdoors throughout life compared with women.17:227.231
Men are less likely to use personal care products that contain sunscreen, and they may be less influenced by




social pressures to avoid premature skin aging.?! For this reason, clothing and wide-brimmed hats may be
particularly important strategies for males. Baseball caps do not provide adequate sun protection on their
own, because they leave the ears and the back of the neck exposed.??%%>

If not addressed in a coordinated way, physical activity and sun protection messages can conflict. Staying
out of the sun at peak hours may not be feasible, depending on recreational and occupational activities and
schedules. Reapplication of sunscreen can be difficult during activities such as sports events or practice.?*%¢
Engaging in physical activity outdoors is associated with overexposure to UV radiation and sunburn.?’
However, findings from one study suggest that the promotion of sun safety is not likely to reduce physical
activity among children.*#

Barriers to Reducing Intentional Tanning

Intentional tanning, which includes both indoor tanning and seeking a tan outdoors, is strongly associated
with a preference for tanned skin and other appearance-focused behaviors.?°%62 Studies indicate that
messages that focus on the effects of indoor tanning that are related to appearance, such as premature skin
aging, may be more effective for tanners than health-focused messages and may even promote long-term
behavior change.?63-266

Patterns of indoor tanning vary, with some people tanning only before special events, such as proms, and
others tanning sporadically or regularly. Strategies that tailor prevention messages to specific types of tanners
are likely to enhance the effectiveness of interventions.?3%2¢” Additional strategies may be needed to prevent
the initiation of intentional tanning. Indoor tanners may incorrectly believe that tanning indoors has health
benefits or that it is safer than tanning outdoors because it is regulated.?11:268269

Researchers are currently examining the psychological effects of indoor tanning and possible links between
indoor tanning behavior and dependence and addiction.?”® Indoor tanning appears to have reinforcing
properties similar to those ascribed to addictive substances, such as the release of endorphins when the
skin is exposed to UV radiation.?’%2’2 Endorphins are a type of natural opioid involved in the brain’s reward
pathway. Their production during indoor tanning could create a future incentive to tan.?”*

Social Norms Regarding Tanned Skin

Social norms regarding tanned skin as attractive and healthy create barriers to reducing intentional

exposure to UV radiation, whether indoors or outdoors. In many communities and social groups, tanned

skin is considered attractive,?’® and social pressures to conform to this beauty standard can be powerful
motivators.?’* Women in particular may experience greater social pressure to tan and have tanned skin, which
likely explains the higher rates of indoor tanning observed among women than men.133134.259.273-275

Social norms regarding tanned skin have changed over time. Before the 1920s, pale skin was considered
beautiful and an indication of upper class lifestyles, while tanned skin was a sign of working class people
who labored outdoors.?’® As the industrial revolution moved the working class indoors and into crowded
inner cities, pale skin was no longer viewed as a sign of wealth, but rather an indicator of poverty and poor
health.?’® Tanned skin began to signify a life of leisure and disposable income that allowed time for outdoor
sports and beach vacations.?11:276

Although messages about the risks associated with excessive sun exposure and indoor tanning have become
more common in recent years, many still consider tanned skin to be a sign of health, fitness, youth, and




attractiveness,?'?’¢ and this viewpoint is often perpetuated in popular media.?®® To be successful, future
efforts to improve sun protection behaviors, reduce indoor tanning, and prevent skin cancer will likely need
to address the underlying motives that drive behaviors associated with skin cancer risk, such as the desire to
look attractive and healthy and to conform to societal beauty standards. For example, future messages could
focus on the appearance-related harms of excessive UV exposure and how most people do not use indoor
tanning devices.?5:277-279

To reduce harms from indoor tanning, some organizations have promoted the use of topical sunless tanning
products as a way to get a tanned appearance without UV exposure.?® One concern about this method of
tanning is that dihydroxyacetone (DHA), a commonly used ingredient in sunless tanning products, is approved
by FDA for use in cosmetics and drugs for external application only (21 CFR Part 73).%2° When this product is
used in spray tanning booths (spray-on tans), inhalation is usually unavoidable.?° In addition, the promotion
of sunless tanning products does not address the underlying social norms that drive tanning behaviors.
Sunless tanning products are often used in conjunction with, rather than in place of, UV tanning.8-28
Furthermore, their use does not appear to lead to safer outdoor sun exposure and could potentially increase
the likelihood of sunburn.?228.287 Other methods used to achieve tanned skin, such as pills and injections,
have additional health risks.?®® However, over-the-counter sunless tanning creams and lotions may be an
option for those who want to have tanned skin while avoiding the health risks of UV exposure and inhaled
and absorbed DHA.

For Clinicians

Evidence demonstrates that clinicians can

play a role in reducing UV exposure through
individually directed counseling, particularly
among adolescent and young adult patients

with fair skin.?®>2% Federal agencies and the
independent U.S. Preventive Services Task Force
(USPSTF) recently conducted a systematic review
of the evidence on the effectiveness of behavioral
counseling to prevent skin cancer. Findings

from the review indicated that counseling in
primary care settings can increase sun-protective
behaviors and decrease intentional tanning,
including indoor tanning.?’”?’ On the basis of
these findings, the USPSTF now recommends
that clinicians counsel patients with fair skin aged
10-24 years to minimize their UV exposure to
reduce their risk of skin cancer.265277:278

Effective interventions are generally of low intensity, are completed almost entirely during the primary

care interaction or visit, and use cancer prevention or appearance-focused messages to reach specific
audiences.?®>?"7:278 Appearance-focused messages are successful at reducing intent to pursue indoor tanning
among late-adolescent women (the population most likely to engage in indoor tanning).265277:28 gfforts are
needed to identify ways to disseminate this type of information to clinicians and provide them with effective,
user-friendly tools to use with patients. Evidence of the benefits of counseling for patients older than age 24
is sparse and insufficient to serve as a basis for a recommendation.




Some groups recommend periodic skin cancer screening® either by a health care provider or by self-
examination.?%?°1 Consistent and regular screening identifies melanomas that are, on average, thinner than
those found during usual care. Whether detection of these lesions leads to fewer cases of disease or death is
unknown.?? For this reason, the USPSTF has stated that current evidence is insufficient’ to recommend skin
cancer screening by primary care providers among the general U.S. adult population. On May 15, 2014, the
USPSTF released a draft research plan, which will be used to guide a systematic review of the evidence by
researchers.?® Although screening is not currently recommended, providers should remain alert to suspicious
lesions. For more information on skin cancer screening, see Appendix 3.

For Communities and Schools

Community-level intervention strategies vary greatly by audience, setting, duration, and the number
and types of included components. For some strategies, sufficient evidence is available to recommend
dissemination. For other strategies, more research is needed to determine basic effectiveness before
the intervention can be disseminated to other communities. For specific examples of community-level
interventions, see Appendix 4.

Current Evidence on Effective Community-Level Interventions

Federal agencies and the independent Community Preventive Services Task Force have worked together
to conduct systematic reviews of the evidence on the effectiveness of community-based interventions to
prevent skin cancer. Findings from an initial review were published in 2003 and 2004 and used as the basis
for recommendations for interventions designed to prevent skin cancer made by The Guide to Community
Preventive Services (The Community Guideg).?82942%

The Community Guide states that sufficient evidence exists to recommend multicomponent, communitywide
interventions," as well as interventions designed for certain settings (specifically, child care centers, primary
and middle schools, outdoor recreational and tourism settings, and outdoor occupational settings).?® The
Community Guide states that insufficient evidence exists to recommend mass media campaigns alone or

to recommend skin cancer prevention interventions in other settings (high schools, colleges, and health
care settings').?®® Although some skin cancer prevention interventions have been shown to be effective

in these settings, more research is needed before these findings can be translated into evidence-based
recommendations for skin cancer prevention interventions.?*® Efforts to update these recommendations

to reflect the latest evidence are ongoing. The current recommendations for skin cancer prevention, which
are based on updated reviews, are available online at http://www.thecommunityguide.org/cancer and are
summarized in Table B in Appendix 5. The recommendations provided in this Call to Action are consistent
with The Community Guide.

e Skin cancer screening is defined as an evaluation of the skin by a medical provider, in the absence of changes to the skin.

fThe USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of this service. Evidence is
lacking, of poor quality, or conflicting, and the balance of benefits and harms cannot be determined.

8 The Community Guide is a website that houses the official collection of all Community Preventive Services Task Force findings and
the systematic reviews on which they are based.

P Multicomponent, communitywide interventions are defined as interventions that include at least two distinct components that are
implemented in at least two different types of settings (e.g., schools, recreation areas) or that reach the entire community (e.g.,
mass media campaigns).

I Community-based interventions in health care settings were last reviewed and recommendations were updated in 2002. These
interventions are different from the provider counseling for fair-skinned youth aged 10-24 years, which the USPSTF has found to be
effective.
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SKIN CANCER PREVENTION IN ACTION: RECREATIONAL SETTINGS

Pool Cool: Sun Safety for Outdoor Swimming Pools

Pool Cool is a sun-safety education program for children aged
5-10 years and their parents, as well as for pool staff and
other pool users. It is being used at public pools across the
United States. The program is centered on eight brief sun-
safety lessons that are taught at the beginning of regular swim
classes. The program also promotes the creation of sun-safe
pool environments that include shaded areas, signs to promote
sun safety, and sunscreen dispensers.

First piloted in Hawaii and Massachusetts, Pool Cool has been
used and evaluated at more than 400 pools across the country.
These evaluations found that pools that use the program have
more protected pool environments, better sun protection
habits among children and parents, and fewer sunburns among
children and lifeguards. For more information about the Pool
Cool program, visit http://www.med.upenn.edu/poolcool/.

Prevention Policies in Schools

Sun protection programs for children can have important benefits.?®” Sunburns in childhood are a clear risk
factor for skin cancers later in life, and building healthy habits early when children are more receptive can
lead to increased sun protection into adulthood.?*”?%® Given the amount of time children spend in school
settings, much of the skin cancer prevention efforts for children have focused on sun-safety education

in schools and changes to the school environment to promote sun-safe behaviors. This section provides
examples of the resources available to schools and an overview of policies used in some schools to promote
sun safety.

Sun protection policies can be implemented at the school, community, school district, or state level. CDC’s
School Health Policies and Practices Study (SHPPS) collects data from a nationally representative sample of
public school districts to assess school health policies and practices in the United States. According to 2012
SHPPS data,?*® some U.S. school districts have policies to promote sun safety among their students. Although
very few districts had policies that required specific sun-safety strategies, many districts had policies that
recommended the following:

= Allowing students to apply sunscreen while at school (44.4%).

m  Encouraging students to wear hats or visors (36.1%), protective clothing such as long-sleeved shirts or
long pants (39.6%), and sunglasses (25.0%) when in the sun during the school day.

= Scheduling outdoor activities to avoid times when the sun is at peak intensity during the school day
(38.3%).2°

A baseline assessment of school policies collected during 2005-2007 from 112 public school districts in
Colorado and California found that 52% of school districts in California and 8% in Colorado had at least
one policy on sun protection before a randomized intervention was implemented.3® After the randomized
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intervention, districts appeared to adopt stronger policies than districts that did not participate in the
intervention.?! Some states require public schools to provide information on sun safety and skin cancer
prevention.30%30% For example, since 2004, Arizona has mandated that all public schools teach EPA’s SunWise
program (http://www.epa.gov/sunwise; SunWise box, page 32) from kindergarten through eighth grade.3033%
Across the United States, teachers taught sun safety or skin cancer prevention in at least one class as part of
required health instruction in 68% of elementary schools, 76% of middle schools, and 78% of high schools

in 2006.3%

Barriers to Interventions in Schools and Communities

Effective strategies can improve sun protection behavior in children and adults, particularly in child care,
school, and outdoor recreational and tourism settings (Table B, Appendix 5).3% But without widespread,
comprehensive implementation, these strategies may have little effect on sun protection behaviors and
sunburn prevention at the community level. Single-component interventions may only have a small effect

on behavior change, which may not be sufficient to reduce skin cancer risk.3%” In addition, school policies

can either support or pose barriers to sun protection. Currently, some schools and school districts do not
allow certain kinds of protection to be easily used, because of rules such as bans on hats and sunglasses or
provision of sunscreen only by prescription or by a school nurse.3® Policies allowing the use of sun protection
in schools can help support broader efforts.

Social and contextual factors within communities can also create barriers to reducing UV exposure. For
example, outdoor environments, such as community parks and school playgrounds, often lack adequate
shaded areas. Providing shade, either in the form of man-made shade structures or natural shade from
trees and shrubs, can help people enjoy the outdoors at any time of day without the risk of excessive
sun exposure.3%®

For Outdoor Work Settings

Similar to schools, outdoor work settings are an important setting for efforts to prevent overexposure
to the sun and reduce skin cancer risk. Research has shown that skin cancer prevention interventions
designed to reach outdoor workers can be highly effective at increasing sun protection behaviors and
decreasing sunburns.3%®

According to The Community Guide,?® effective interventions include one or more of the following:
m  Educational approaches, such as messages about sun protection delivered to workers through
instruction, small media (e.g., posters, brochures), or both.

= Activities designed to influence the knowledge, attitudes, or behavior of workers, such as modeling or
demonstrating behaviors.

= Environmental approaches to encourage sun protection.

= Workplace policies that support sun protection practices.

A study in Australia found that workers who were more aware of sun safety or who worked in smaller
workplaces were more likely to use protection when they received instructions on its use.3'° Other studies
have found that being employed in a workplace that is perceived to be supportive of sun protection

is associated with better sun protection behaviors among workers.?! In addition to employers, local
governments and labor organizations have played a role in increasing programs for sun protection among
outdoor workers 312313
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State and Local Policies, Legislation, and Regulation

Intervention strategies that address social and contextual factors have the potential for broad public health
impact by making the healthy choice the easy or default choice.?'* Policies, legislation, and regulation are
examples of such interventions, reaching wide segments of communities while requiring minimal individual
effort compared with interventions directed at individuals.3*

Sun Protection Policies and Legislation

Sun Protection

Many schools have policies that limit students’ ability to use sun protection, such as dress codes that prohibit
the use of hats or sunglasses or policies about over-the-counter drugs that prohibit the use of sunscreen.3®
Only a few states, such as California and New York, have passed legislation requiring that schools allow
students to use sun-protective clothing (California) or sunscreen (California and New York) on campus.315316
The California School Boards Association recommends that individual school districts adopt specific sun
protection policies for students.3!”38 |n addition, lifeguards in California who get skin cancer are eligible for
workers’ compensation benefits under certain conditions.?* California law also urges employers to identify
and correct workplace hazards connected to UV radiation.3?

Local policies that address skin cancer prevention vary across the country, and their effects on the incidence
of skin cancer or on intermediate outcomes, such as sun protection behaviors and sunburn, have not been
formally evaluated or documented. However, such policies could be considered as one component of a larger,
more comprehensive skin cancer prevention initiative within a community.

Education and Awareness

A few states have passed legislation to support sun-safety education programs and skin cancer prevention
awareness. Laws in Arizona and New York mandate instruction on skin cancer prevention as part of the health
education curriculum in public schools.3%%32! |n 2004, Arizona adopted a law requiring implementation of the
state’s SunWise school program (adapted from EPA’s SunWise program; see box, page 32) in grades K-8 in all
public schools.?*%% |n 2006, Kentucky passed a law encouraging skin cancer education in schools.3*
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Some states have policies that reach beyond children as the audience for education and awareness. New York
mandates sun-safety education for all state employees who spend more than 5 hours a week outdoors.??® In
2009, Arkansas began providing grants to organizations that provide skin cancer education to state citizens.3?*
Florida has included skin cancer prevention in its health awareness campaign program since 2004, reaching a
wide range of the state’s population.3?®

SUNWISE: SUN SAFETY FOR KIDS AND EDUCATORS

SunWise is the most widely used health and environmental education program for sun safety in the
United States. It is designed to teach children aged 5-15 years and their caregivers how to protect
themselves from overexposure to the sun. It uses classroom, school, and community components to
teach sun-safe behaviors. Program participants receive free materials that promote cross-curricular
learning about sun safety, UV radiation, and ozone science.

SunWise was launched in 2000 by the U.S. Environmental Protection Agency (EPA). Today, more

than 32,000 schools and 6,000 other educational organizations (e.g., camps, science and children’s
museums, scout troops) in all 50 states, the District of Columbia, and several U.S. territories have
received educational materials. Cities, counties, and states across the country have worked to promote
the program’s safety message throughout their communities. To reinforce its sun-safety message,
SunWise partners with community organizations and nonprofit skin cancer prevention foundations.

The SunWise program has shown success in raising awareness and changing behaviors related to sun
safety.3?® It has also been shown to be cost-effective, with the potential to prevent as many as 11,000
skin cancer cases among participants and save up to $4 for every $S1 invested.??

For more information about SunWise, visit the EPA website at http://www.epa.gov/sunwise.

Indoor Tanning Policies and Legislation

Some states and municipalities in the United States have regulations relating to the use of indoor tanning
devices. As with many public health issues, regulation of indoor tanning is likely to be most effective if
combined with a multifaceted approach. For example, monitoring use of indoor tanning devices and changes
in use over time, restricting use of tanning devices to protect certain populations (e.g., minors, people

with fair skin, people at increased risk because of a family or personal history of skin cancer), offering safe
alternatives to indoor tanning, warning users about the health risks associated with indoor tanning, and
enforcing existing regulations could help reduce harms.32®

Considerable variation exists throughout the country in the strength and enforcement of indoor tanning
restrictions, as well as compliance with these restrictions. In October 2011, California passed the most
stringent youth access law in the country, which took effect on January 1, 2012, and prohibits indoor tanning
for anybody younger than age 18 years (Figure 9).3% Since then, Vermont, Nevada, Oregon, Texas, lllinois,
Washington,) Minnesota, Louisiana, and Hawaii have also adopted prohibitions on indoor tanning for minors
younger than age 18 years.?**3! Several additional states proposed legislation to enact bans on indoor
tanning for this age group during the 2013-2014 legislative session.3?°3%

J State laws in Oregon and Washington allow minors younger than age 18 years to use indoor tanning facilities with a doctor’s
prescription.



http://www.epa.gov/sunwise

Figure 9. Legislative Restrictions on Access to Indoor Tanning by Minors in the United States®

Bl Under 18 ban [ ] Other age restriction®
Parental permission only [ | No restriction for minors

Note: State laws in Oregon and Washington allow minors younger than age 18 years to use indoor tanning facilities with a doctor’s prescription.

2 Map represents legislation passed before July 10, 2014.

b Defined as a restriction for any other age group, including for minors younger than age 17, 16, 15, or 14 years.

Source: National Conference of State Legislatures, Indoor Tanning Restrictions for Minors: A State-by-State Comparison website (http://www.ncsl.org/
research/health/indoor-tanning-restrictions.aspx) and AIM at Melanoma, 2014 Indoor Tanning Legislation website (http://www.aimatmelanoma.org/
en/aim-for-a-cure/legislative-accomplishments-in-melanoma/2014-indoor-tanning.html).

Currently, at least 44 states and the District of Columbia have some kind of law or regulation related to indoor
tanning,**33* including the following:

= Bans on indoor tanning for minors under a certain age, ranging from 14 to 18 years.

= Laws for minors requiring parental accompaniment or parental permission.

= Harm-reduction regulations (for all ages) that require use of eye protection or limit exposure time.

Indoor tanning laws, particularly those that include age restrictions, appear to be effective in reducing indoor
tanning among female high school students, who have the highest rates.?*

Many states require that tanning salons be licensed or registered and that they provide information on the
risks of tanning to customers; some require that tanners sign a warning statement before tanning.33¢ Other
legislative approaches include time limits, UV irradiance or exposure limits, requirements that warning
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statements be signed or posted, mandatory eyewear, mandatory reporting of incidents, penalties for
violations of existing regulations, and training requirements.?* The strength of state laws varies, and some
states have no laws relating to indoor tanning.?* Restrictions on indoor tanning also exist at local levels. For
example, indoor tanning is prohibited among minors younger than age 18 in Chicago and Springfield, lllinois,
and in Howard County, Maryland.?®

Evidence suggests that bans on underage tanning are effective in reducing access to and use of indoor
tanning among minors.3**37 According to a 2003 telephone survey of randomly selected indoor tanning
salons in three states—Texas, Illinois, and Wisconsin—that banned indoor tanning by youth younger than age
13, 14, or 16 years, respectively, 62% of facilities contacted stated that they would not allow a 12-year-old to
tan, whereas only 18% of facilities in a state without age restrictions (Colorado) would prohibit such use.**” A
study of the recently enacted under-18 ban in California found that 77% of salons would not allow a 17-year-
old to tan.?*® Another recent study found that indoor tanning laws, particularly those with age restrictions, are
associated with lower rates of indoor tanning among female adolescents.’®

Laws that require parental consent for tanning by youth under a particular age have the potential to be
effective at reducing youth indoor tanning, but more evaluation is needed. In 2009, researchers published
results of a study of more than 3,600 indoor tanning facilities nationwide.3*® Data collectors called the
facilities, posing as prospective fair-skinned, 15-year-old customers who had never tanned before. Of the 20
states with parental consent laws at the time of the study, facilities sampled in only four states (Louisiana,
Maine, New Hampshire, and South Carolina) uniformly stated that they would require 15-year-old customers
to obtain parental consent to tan.?* Facilities in Georgia had the lowest level of compliance (72.5%).3%°

Other smaller studies confirmed low compliance. In a 2005 study, 15-year-old girls visited 200

indoor tanning facilities in Minnesota and Massachusetts, posing as potential customers. In 2005, both

states had laws requiring parental permission for indoor tanning by youth (younger than age 16 years in
Minnesota or 18 years in Massachusetts). However, 81% of the facilities sold the girls tanning sessions
without parental consent.3* A 2001 study of 54 salons conducted in San Diego, California, found that 43% of
facilities visited would have enforced the existing parental accompaniment consent law.3*! These data indicate
the need for, and importance of, enforcement of regulations or laws that may be effective at reducing youth
indoor tanning.

Training requirements for tanning facility employees also vary by state. Some require that a salon must

have at least one trained operator on site while tanning beds are in operation.?*? Others require training for
all tanning salon employees.?3%3%33% | jkewise, the extent and rigor of training required varies by state. For
example, in lowa, tanning bed operators are required to read a document on the risks of tanning provided by
the state health department and complete an assessment.3*® Florida requires that all tanning salon employees
and tanning bed operators complete a training course provided by a preapproved outside vendor. Many of
the vendors are industry groups.’*

Federal Policies, Legislation, and Regulation

Many federal departments and agencies work on efforts related to skin cancer prevention and control,
individually and together. Federal agencies also disseminate information about what works to prevent skin
cancer. The U.S. Department of Health and Human Services (HHS) and its agencies play important roles in
skin cancer prevention at the federal level. These agencies include the National Cancer Institute (NCI) in
the National Institutes of Health (NIH), CDC, FDA, and the Agency for Healthcare Research and Quality. CDC
supports Comprehensive Cancer Control Programs in states, tribes, and territories, many of which conduct




activities related to skin cancer prevention. Federal entities outside HHS also address skin cancer prevention,
including the Federal Trade Commission (FTC), EPA, the National Park Service, and the Occupational Safety
and Health Administration (OSHA).

Federal legislation can help support skin cancer prevention and control efforts. For example, the Affordable
Care Act includes a 10% excise tax on indoor tanning services and a requirement that nearly all health
insurance plans cover USPSTF-recommended preventive services. Recommended services include behavioral
counseling for children, adolescents, and young adults aged 10-24 years with fair skin on how to minimize
their exposure to UV radiation to reduce the risk of skin cancer.

For more information on federal activities related to skin cancer prevention, see Appendix 5.

Sun Protection Policies and Legislation

Sunscreens sold in the United States are governed by FDA as over-the-counter drugs. Regulations identify
acceptable active ingredients and dosage strengths, provide language and format for product labels, and
establish standardized test methods for determining a product’s SPF, among other requirements. Products
that satisfy regulatory conditions are considered to be safe, effective, and truthfully labeled and may be
marketed without premarket review and approval by FDA. Products that vary from regulatory conditions may
be sold only after FDA review and approval.'®’

Under FDA regulations, all sunscreen products are labeled for use to help prevent sunburn, and they must
state the product’s SPF. Sunscreens that pass a separate test for broad spectrum (UVA and UVB) protection
may also be labeled as “broad spectrum.” In addition, broad spectrum sunscreens with SPF levels of 15 or
higher may be labeled as reducing the risk of skin cancer and premature skin aging when used together with
other sun protection measures, including limiting time in the sun and wearing long-sleeved shirts, pants, hats,
and sunglasses.

Broad spectrum sunscreens with SPF levels above 2 but below 15 must be labeled with a “Skin Cancer/Skin
Aging” alert in the warning section of the label. This alert states the following: “Spending time in the sun
increases your risk of skin cancer and early aging. This product has been shown only to help prevent sunburn,
not skin cancer or early skin aging.”*73%7

FDA regulations do not allow for the terms “waterproof” or “sweat proof” because no product has been
shown to completely retain its effectiveness regardless of the time a person is immersed in water. Only the
term “water resistant,” followed by the length of time of demonstrated water resistance (40 or 80 minutes), is
allowed to appear on sunscreen labeling.18:34

Indoor Tanning Regulations

At the federal level, FDA regulates indoor UV tanning devices under separate authorities, both as medical
devices and as radiation-emitting electronic products. Manufacturers of indoor tanning devices (also known
as sunlamp products) are required to certify that their products comply with the FDA Performance Standard
for Sunlamp Products (21 CFR 1040.20).3* FDA originally classified indoor tanning devices as Class | (low risk)
medical devices, suggesting that they posed minimal dangers to consumers. FDA is working to reflect current
science on the risks of indoor tanning, improve the visibility and readability of the warning label, update and
promote compliance with the performance standard, and help reduce harms from these devices through




regulatory mechanisms. On May 29, 2014, FDA reclassified indoor tanning devices as Class || medical devices
(moderate to high risk) (see Appendix 5 for more information).34%-352

Once the reclassification order is effective,**° manufacturers will have to do the following:

= Include a visible black box warning on the tanning device that people younger than age 18 years
should not use these devices.

= Receive premarket notification 510(k) clearance from FDA for newly marketed devices (which were
previously exempt from any premarket review).

= Show that their products have met certain performance testing requirements.
= Address certain product design characteristics.

= Provide comprehensive labeling that presents consumers with clear information on the risks of use.

Although the effect of strengthening FDA regulation is currently unknown, estimates from Australia suggest
that strengthening and enforcing regulations restricting indoor tanning among minors and people with
Fitzpatrick Skin Type 1 could result in 18—-31 fewer diagnoses of melanomas per 100,000 and 200-251 fewer
diagnoses of SCC per 100,000 each year in that country.3>3

Barriers to Addressing Indoor Tanning Through Policies,
Legislation, and Regulation

Ubiquity of Indoor Tanning Devices

The ubiquity of indoor tanning salons and the low cost of indoor tanning may be important barriers to
reducing harms from indoor tanning. A study found an average of 42 indoor tanning salons in major U.S.
cities in 2006.3>* The study also found that cities with higher percentages of whites had significantly higher
facility densities than those with lower percentages of whites and that living within 2 miles of an indoor
tanning facility was a significant predictor of indoor tanning among adolescents.?***> In addition, indoor
tanning devices are available for use in unsupervised settings, such as fitness centers and apartment
complexes, which can promote frequent use and raises questions about the ability to enforce current and
future regulations.?*®

Enforcement

Lack of enforcement creates a potential barrier to successful implementation of controls and can limit the
effect these efforts could have on reducing indoor tanning. Studies examining state enforcement of indoor
tanning laws and regulations raise concerns about the sufficiency of enforcement efforts. For example, a 2008
study in 28 cities found that routine annual inspections of indoor tanning facilities were conducted in only
36% of cities. Thirty-two percent conducted inspections less than annually, and about 32% did not inspect
indoor tanning facilities for compliance with state laws. Officials in only 50% of cities stated that they would
give citations to tanning facilities that violated laws.?*”

Compliance

FDA recommends limits on maximum exposure times, and FDA regulations require that the recommended
exposure schedule appear on the label and in the instructions for sunlamp products.3>® However,
compliance with existing regulations and recommendations varies.136341:359360 A stydy of tanning salons




in North Carolina found that 95% of patrons exceeded FDA exposure recommendations, and 33% of
patrons began tanning at maximum doses recommended for maintenance tanning.’*® Indoor tanning salons
often use promotional pricing packages that promote frequent indoor tanning.?%°3* A study of 54 tanning
salons in San Diego found that 75% of advertisements and 100% of facilities offered “unlimited” tanning
packages,®**! which may encourage users to indoor tan in ways that are inconsistent with the intent of FDA
exposure recommendations.

State regulation of indoor tanning devices, including restrictions on youth access, also varies considerably
across the country, and studies examining state indoor tanning laws and regulations in the United States
demonstrate that compliance with these laws is low and not adequately enforced.?23% The study of tanning
salons in San Diego found low compliance with some state and federal regulations, including posting of
warning signs.3#

Marketing

Marketing tactics used by the indoor tanning industry can also be a concern. In 2010, FTC sued the Indoor
Tanning Association (ITA), a trade association representing the tanning industry, alleging false and misleading
advertising about the health risks of indoor tanning (see Appendix 5).3%! The settlement reached in this case
prohibits the ITA from making the misrepresentations challenged in the complaint, misrepresenting any tests
or studies, or providing deceptive advertisements to members. These prohibitions are applicable only to the
ITA and related individuals and entities.

Evidence suggests that tanning industry members, including salon chains and individual salons, continue to
make statements about indoor tanning that may be inconsistent with the available scientific evidence.?6%3¢0
For example, according to a 2013 report of the results of a telephone survey of 338 indoor tanning salons in
California, 61% denied harms of UV exposure, and many made claims of health benefits from indoor tanning
exposure.®*® A 2012 report of the U.S. House of Representatives Committee on Energy and Commerce,
Minority Committee, described the response of randomly selected tanning salons to calls from individuals
posing as teenaged girls. According to the report, many of the salons stated that indoor tanning does not
increase cancer risk, despite substantial evidence to the contrary.>®

Lack of a Comprehensive Approach

Lack of a comprehensive, coordinated approach may also be a barrier to successful policy and legislative
efforts. Without enforcement, certain restrictions may be easily circumvented. Stronger laws to regulate
tanning salons and restrict youth access to them will not be as effective in the absence of increased controls
on unsupervised tanning beds and direct sales to the public. Instead, they may drive people to indoor tan in
unsupervised locations, such as gyms, beauty salons, or common areas of apartment complexes, or to buy
tanning beds for home use. Unsupervised use of a tanning bed or use without a trained operator may lead
to longer, more intense exposure to UV radiation. A qualitative study found that ownership of a tanning bed
could lead to very high exposures. One participant shared that he would often fall asleep in his tanning bed,
tanning for as long as 40 minutes at a time.*?!

k Although indoor tanning devices sold in the United States are required to have timers that would automatically shut off the device
after a certain period of time, these timers may be inoperative or possibly overridden by users. Data from the National Electronic
Injury Surveillance System on visits to emergency rooms related to indoor tanning contain anecdotal reports of users falling asleep
and being burned.




A survey of British youth in 2010, before the United Kingdom enacted restrictions banning indoor tanning for
all minors, found that 23% of youth aged 11-17 years had used an indoor tanning device at home, and 21%
had used unsupervised devices in other settings.?®®* To prevent minors from accessing unsupervised tanning
facilities where access is not controlled, WHO has recommended banning unsupervised tanning facilities as a
complement to restricting the use of tanning beds by minors.3*¢

International Efforts to Prevent Skin Cancer

Other countries have taken a variety of approaches to prevent skin cancer, including community-based,
multicomponent interventions, which are recommended by The Community Guide.?*® If these types of
interventions include some level of continued support, they have demonstrated an ability to influence sun-
protective behaviors.?®* A study of an Australian skin cancer prevention program called SunSmart estimated
that a national, ongoing program funded at historic levels ($0.12-50.41 Australian dollars per year per capita)
would save $2.30 in Australian dollars for every S1 invested. The program was also estimated to save 22,000
life-years in the state of Victoria, Australia, during 1988-2003.3% Data from the evaluation of the SunSmart
program provide evidence that sustained funding for a community-level skin cancer prevention initiative can
improve health outcomes and result in long-term savings in health care costs.

Some countries have also used mass media campaigns with varied success, but most of these efforts have
not been formally evaluated. One particularly successful sun-safety campaign called Reduce Your Sun was
implemented in Denmark.3® Since the campaign started in 2007, surveys have shown decreases in the
percentage of Danes who sunbathe and who indoor tan.*” The Danish campaign made extensive use of
social marketing and social media, including provocative videos designed to appeal to adolescents and
young adults.366368

Many countries have laws specifically addressing indoor tanning. In November 2009, based on WHQO'’s
designation of indoor tanning devices as Class 1 human carcinogens (the highest risk level), Brazil became the
first country to ban indoor tanning for cosmetic purposes.®® In February 2012, New South Wales, Australia—
home to more than 5 million people—passed a complete ban on indoor tanning, which will become effective
on December 31, 2014.3%8 In addition, as of January 2014, France, Spain, Portugal, Germany, Austria, Belgium,
the United Kingdom, Australia, Iceland, Italy, Finland, and Norway prohibit indoor tanning for youth younger
than age 18 years; most of these laws have been in place since 2003.3283%

According to WHO,**® other approaches can include the following:
= Banning unsupervised indoor tanning devices (e.g., devices located in gyms or apartment common
areas, coin-operated devices).
= Requiring eye protection.

= Restricting the use of indoor tanning by people at higher risk of skin cancer (e.g., those with Fitzpatrick
Skin Type 1).

= Limiting the UV intensity emitted from devices.
= Requiring informational and warning notices.
= Conducting health education.

= Requiring informed consent to ensure that all users are aware of risks.

= Requiring training of tanning salon staff.




SKIN CANCER PREVENTION IN ACTION: MULTICOMPONENT EXAMPLE
FROM AN INTERNATIONAL SETTING

SunSmart Australia: Lessons from International Success

Australia has the highest incidence of skin cancer
of any country, and the disease costs the country’s
health care system more than $294 million in
Australian dollars annually. In 1988, the state

of Victoria launched the SunSmart program to
encourage sun-protective behaviors and minimize
the human cost of skin cancer.

This multicomponent, communitywide intervention
is designed to raise awareness, change personal
behaviors, and influence institutional policy and
practices. Activities include mass media campaigns,
programs in schools and work sites, a sports
program, health care provider education, resource
development and dissemination, and capacity
building at the community level.

Since SunSmart began, rates of BCC and SCC skin
cancers among people younger than age 45 years
have begun to taper off, and increases in melanoma
rates have stabilized.?%>37° SunSmart is estimated to
save $2.30 in health care costs for every $1 spent.3%
For more information about the SunSmart Program,
visit http://www.sunsmart.com.au.

Photo courtesy of Queensland Department of Health
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GAPS IN RESEARCH AND SURVEILLANCE

Internationally, research has provided strong evidence about what works to reduce the risk of skin cancer,
and there is a growing body of evidence in the United States. However, additional research and surveillance
are needed to maximize the success of future skin cancer prevention efforts. Important strides have been
made in skin cancer prevention in the United States, but they have not been sufficient to curb the rising rates
of skin cancer incidence. Social and behavioral research can help us better understand some issues, such

as ongoing high rates of sunburn despite improvements in sun protection and ongoing high rates of indoor
tanning despite evidence that it is a human carcinogen. More information is needed regarding effective
message framing and effective policies to promote behavior change.

Finally, reliable data are needed to measure the effect of prevention efforts. Many skin cancer cases are

not being captured by current surveillance systems, and current behavioral surveillance systems may not

be adequate to track the effect of state and local initiatives, such as indoor tanning restrictions for minors.
Identifying areas where information is lacking is important in order to improve efforts to prevent skin cancer.
This section details the gaps in what is currently known. The “Calls to Action” section (page 46) will propose
strategies for filling these gaps.

Individuals

Although surveillance data indicate that some sun protection practices have increased, these behaviors have
not been associated with a reduction in the incidence of sunburn.??® These data indicate inadequate use of
sun protection among Americans and are cause for concern. Research is needed to increase understanding of
the factors that underlie inadequate sun protection behaviors and to identify strategies to increase adoption
of sun protection practices beyond sunscreen use. Current recommended intervals for reapplication may not
maximize the protectiveness of modern sunscreens, and more research that accounts for how sunscreens are
actually applied in real-world situations would help guide future recommendations.?*

Specific information is needed about effective messaging to influence positive behavior change related to skin
cancer prevention for specific groups, such as frequent tanners, event tanners (those who tan before a special
occasion like a prom or wedding), athletes, people concerned about vitamin D deficiency, males versus
females, and different racial and ethnic groups. More research on effective communication would allow for
specific messaging in education and communication interventions. Similarly, testing prevention messages
would ensure that only the most effective interventions are disseminated and that they are suitably tailored
for specific groups.

New technologies, such as personalized mobile applications (or “apps”) that measure UV exposure, may
provide opportunities to address messages to people concerned about sun protection.?’*372 Behavioral
counseling has been shown to be effective, but these studies were only conducted among female
undergraduate tanners. More research is needed to determine effectiveness among broader populations,
especially frequent tanners.3®

Better understanding is needed of the potentially reinforcing properties of indoor tanning, such as the release
of endorphins when the skin is exposed to UV radiation.?’®?’> By adapting questionnaires used for substance-
related addiction disorders, researchers found that study participants who report regular, more frequent
indoor tanning tended to report reactions to tanning such as relaxation, pain relief, stress relief, and a sense




of well-being or euphoria.?”® More research is needed to understand whether these reactions to indoor
tanning can cause users to feel physically or psychologically dependent on indoor tanning. In turn, alternative
approaches may be needed to intervene for these indoor tanners, who may differ from the broader
population .3

Parents

For children, adequate sun protection depends largely on their parents’ attitudes and behaviors.37>37
Research has also shown that parental acceptance of tanning has a strong influence on adolescent tanning
behavior.?’”> More information is needed to assess parents’ attitudes and behaviors regarding sun protection
and indoor tanning (for themselves and for their children), as well as parents’ awareness of their children’s
use of sun protection and tanning behaviors. Although parental modeling of tanning behavior is a strong
predictor of their children’s tanning behavior, the prevalence of parents’ indoor tanning with their children
is unknown.?’® Strategies for involving parents in prevention efforts for children should be formulated and
evaluated.

Clinicians

Currently, little information exists on whether clinicians follow USPSTF recommendations for behavioral
counseling for skin cancer prevention. Surveys or other systems are needed to monitor clinicians’ counseling
practices. Given the large time demands on clinicians, resources and tools are needed to provide guidance
on best practices that clinicians can fit into their short time with patients. These resources should include
information on how to identify patients at high risk and give them appropriate behavioral counseling on how
to prevent skin cancer. Providing computer prompts through electronic health record (EHR) systems may
increase clinicians’ delivery of preventive care, including behavioral counseling on skin cancer prevention.?”

Skin cancers detected at earlier stages are easier to treat than those diagnosed later.%3! More research is
needed to determine who is most likely to benefit from screening (see Appendix 3), as well as effective ways
to increase awareness and early detection.

Schools

Skin cancer prevention interventions that
use education and policy approaches

in elementary and middle schools and
child care centers have been found to

be effective.’®® More information is
needed on the long-term effect of these
interventions on sun-protective behaviors
and sunburn. More evidence is needed

to determine the effectiveness of similar
interventions in high school, college, and
university settings. Furthermore, evidence
is needed to identify similar school-based
strategies that could effectively address
indoor tanning and complement other
efforts to reduce indoor tanning, such as
legislation and mass media campaigns.




Outdoor Workers

Better understanding of how to reduce the risk of skin cancer
among outdoor workers is needed. Although employers are
legally responsible for ensuring the protection of their workers,
they are not specifically required to provide sun protection,
such as sunscreen, hats, or long-sleeved shirts. Understanding
the costs and benefits of employer-provided protection would
help determine its effectiveness and cost-effectiveness. More
information on the types and prevalence of sun protection
methods among outdoor workers is needed, as well as
information on potential differences in language and culture.>’®

Communities and Social Networks

Additional research can provide information to communities

on how to maximize the protective effects of environmental
changes in the community, such as how adding shade
structures will affect sun protection, which improvements are
most cost-effective, and where and how shade structures could
be best used. Best practices on community shade structures,
similar to guidelines for schools, may be needed. Surveys that
ask about common sources of sun exposure would help identify
sites where shade would be most effective.

Researchers need to conduct further studies to identify ways to shift social norms around tanned skin and
sun protection and increase sun protection methods beyond sunscreen use. Social network research in
general and social media research in particular could help capture real-time responses to media stories and
campaigns. This research could help monitor attitudes on tanned (or untanned) appearance. In turn, social
marketing may provide opportunities for wide dissemination of individualized messages about skin cancer
prevention. Interventions that use text messages have also shown promise in improving prevention behaviors
and may provide opportunities for skin cancer prevention.?” New wearable UV sensor technology may
provide additional opportunities for research on the effectiveness of prevention strategies, but their effect on
sun protection practices is unknown,104380-382

Indoor Tanning Legislation and Multilevel Influence

Evidence on the effectiveness of indoor tanning legislation suggests that different laws may have different
effects on tanning behaviors.?** The effects of specific laws, such as prohibitions on tanning for youth younger
than age 18 years or enhanced warning labels, are unclear. Recent studies have found that age restrictions
appear to be associated with decreased tanning among youth.33>3¥ Evidence regarding the effects of other
policies and legislation on indoor tanning is limited, and some studies that have attempted to examine the
relationship between the presence of local laws and indoor tanning have failed to find an association.®> The
lack of evidence may be due, in part, to challenges in surveillance and monitoring of indoor tanning at the
state level; wide variation in the stringency, compliance, and enforcement of laws and regulations; and the
relatively recent adoption of restrictive laws and regulations.33*3%>




Monitoring changes in tanning behaviors over time (both indoor tanning and sunbathing) as new indoor
tanning legislation is adopted can help document the effects of such legislation. It can also guide future
policies and identify unintended consequences, such as replacement of tanning in salons with indoor tanning
at home or sunbathing. Adequate compliance, monitoring, and enforcement will be needed to have the
greatest effect on behavior and policies.

The lack of a comprehensive and multilevel approach to reducing indoor tanning may also be a barrier to
successful policy efforts. Without reinforcement by other legislative or regulatory organizations, certain
restrictions on indoor tanning may be difficult to enforce. For example, without adequate controls to

ensure that minors do not tan indoors on their own, age bans on tanning are easily circumvented.?*®* WHO
recommends banning the sale of unsupervised indoor tanning devices as a complement to restricting minors’
use of tanning beds.?*® The prevalence of unsupervised tanning and home use of tanning beds is also not well-
documented, and surveys or other systems are needed to monitor these types of tanning behaviors.

Social norms regarding tanning, the desire to have tanned skin, and misconceptions about the health effects
of indoor tanning are more likely to be influenced if policy approaches are coordinated with comprehensive
approaches at local, state, and national levels.?*%?%2 Research is needed to identify the effective combination
of intervention components at different levels of influence that can be tailored to specific groups and widely
disseminated.?60.22

Surveillance

Cancer Surveillance

Counts and prevalence of people treated for NMSCs have been estimated from individual-level data from
the Medical Expenditure Panel Survey,’° but surveillance data on these cancers are not generally available.
Melanoma data are collected by population-based cancer registries, and these data are needed for long-
term evaluation of prevention efforts. Doctors diagnosing or treating in situ and invasive melanomas are
required by law to report cases to central cancer registries.*® Hospitals generally have systems set up to
report inpatient cases. However, melanomas diagnosed and treated in outpatient settings are frequently
underreported, highlighting the need for improved awareness of proper reporting requirements among
doctors, especially dermatologists. 3438

In 2009, the Centers for Medicare & Medicaid Services (CMS) established incentive programs to encourage
health care providers to adopt, implement, and upgrade the use of certified EHRs in different stages.

(For more information about EHRs, visit http://www.cms.gov/Regulations-and-Guidance/Legislation/
EHRIncentivePrograms/Stage_2.html.) Reporting cancer cases to a central cancer registry is included in
Stage 2 of the incentive program, so providers have an additional incentive to report melanoma cases
beyond compliance with state law.3®38” The most recent estimates of melanoma and NMSC incidence were
conducted in 2011.7°%33%8 New analyses are needed to show melanoma trends from more recent years, and
new methods are needed to better estimate NMSCs (which are not included in cancer registry collection).
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Behavioral Surveillance

Some information on sun-safety behaviors
and indoor tanning is included in
surveillance system surveys, but more
could be done to use these systems

to advance surveillance of behaviors
related to skin cancer risk. For example,
the Behavioral Risk Factor Surveillance
System (BRFSS) is a state-based, random-
digit—dialed telephone survey of the
noninstitutionalized, U.S. civilian adult
population aged 18 years or older. It is
administered annually to households with
landline and cellular telephones by state
health departments in collaboration with
CDC.?® This nationally representative survey is designed to enable prevalence estimates at the state level and,
in some instances, at the local or metropolitan level.

Inclusion of questions about sun protection and indoor tanning on the BRFSS would allow better state-specific
analysis of indoor tanning prevalence and sun protection behavior, which would provide more information on
the effect of interventions. Likewise, the national YRBS is designed to be a nationally representative sample
of high school students. It measures indoor tanning frequency and sunscreen use, but does not currently
measure other sun protection behaviors, such as use of protective clothing, hats, and shade. Furthermore,
the survey’s sample design does not yield state-specific measures.

Inclusion of indoor tanning questions on state YRBS questionnaires would allow for evaluation of state
policies. However, only a few states have added such questions to their surveys, making it difficult to measure
prevalence of indoor tanning and monitor the effect of indoor tanning restrictions for minors at state levels.
This lack of data at the state level also poses barriers for state-level planning and evaluation.

In addition, little information is available on intentional outdoor UV exposure behaviors (sunbathing or
seeking a tan). Measuring this behavior would help researchers quantify any unintended consequences of
changes to indoor tanning legislation or attitudes. Surveillance systems that monitor indoor tanning attitudes
and beliefs among the U.S. population and among indoor tanners are also needed. Questions designed to
collect this information could be added to existing surveys, such as the Health Information National Trends
Survey (HINTS), the National Survey of Family Growth, or national panel surveys such as HealthStyles.

Surveillance of Environmental Exposure

Little information is available on general outdoor exposure to UV radiation that is experienced in the
course of routine activities, such as playing sports, engaging in physical activity, gardening, or walking a
dog. Research on personalized UV sensor technology and Global Positioning System devices could be used
to better capture UV exposure among individuals and allow for more accurate measurement of individual
UV exposure in the near future.}04371.372381 Research is needed to determine the best way to use existing
technology or expand the way current systems work together. Doing so may improve surveillance estimates
of UV exposure, guide intervention efforts, and possibly enhance prevention behavior.




Vitamin D and Sun Protection

More research on the relationship between vitamin D and sun protection behaviors is needed. Although
guidelines exist to identify levels of insufficiency and deficiency, optimal serum concentrations of vitamin D
are a matter of scientific debate and most likely vary among individuals.1”® As previously discussed, FDA
concluded in 2011 that clinical studies on the effect of sunscreen use on vitamin D concentrations were
inconclusive.’® Although not enough evidence exists currently to determine whether sunscreen use alone
can lead to vitamin D deficiency,'®” improving sun protection across the population could potentially lead to
reduced vitamin D concentrations for some individuals if not compensated for by vitamin D intake from diet
or supplements 8286142187 |f populationwide skin cancer prevention programs were implemented in the future,
surveillance data from the National Health and Nutrition Examination Survey (NHANES) could be used to
monitor vitamin D serum concentrations in the population and document any unintended consequences of
skin cancer prevention interventions, such as increases in vitamin D deficiency.

Economic Analysis

Estimates of the health and economic benefits of reducing risk factors for skin cancer and the subsequent
reductions in skin cancer incidence and mortality are needed to justify and guide current and future
prevention efforts. For example, economic modeling could be performed to examine the number of skin
cancer cases averted and the costs saved by implementing various indoor tanning policies and other
communitywide efforts.

In addition, the effect of economic interventions, such as the 10% excise tax levied on indoor tanning services
through the Affordable Care Act, is largely unknown.?*%3! The only evidence of its effect was limited to
tanning salons in one state.*! A national study is needed to examine the effect of the excise tax and how
increases in the price of indoor tanning could affect its use, similar to studies conducted on tobacco taxes.3?

Potential Unintended Consequences of Interventions

As with any intervention, increasing sun protection in the population could have unintended consequences.
Some people may become sensitized to the chemicals in sunscreens, and increased sunscreen use could lead
to increased sensitization, resulting in urticaria (hives) or allergic contact dermatitis.?*! Restrictions on indoor
tanning without changes to social norms about the desirability of tanned skin might encourage tanners

to seek the sun outdoors, to tan in less-regulated settings (such as in homes), or to use sunless tanning.°
Ongoing efforts are needed to monitor the effects of skin cancer prevention efforts, including unintentional
and potentially harmful effects, such as reductions in vitamin D concentrations in the population or
reductions in physical activity.




CALLS TO ACTION

This section presents five strategic goals to support skin cancer prevention in the United States. Federal,
state, tribal, local, and territorial governments; members of the business, health care, and education sectors;
community, nonprofit, and faith-based organizations; and individuals and families are all essential partners

in this effort. Strategies that change the context or environment to support healthy choices generally have
greater reach and are more effective at the population level than strategies focused on individual behavior.3*

This section also provides education and communication strategies, which will likely be most effective if used
in conjunction with changes to the social context and environment. Aligning and coordinating efforts for skin
cancer prevention across a wide range of partners is central to achieving success. Involving partners across
disciplines, sectors, and institutions will be essential to addressing the rising incidence of skin cancers in the
United States.

PARTNERS IN PREVENTION
= Federal, state, tribal, local, and territorial governments.
= Businesses, employers, and labor representatives.
m  Health care systems, insurers, and clinicians.
= Early learning centers, schools, colleges, and universities.
= Community, nonprofit, and faith-based organizations.

m [ndividuals and families.

Goal 1. Increase Opportunities for Sun Protection in
Outdoor Settings

Increasing opportunities for sun protection in outdoor settings can make healthy sun-safe behaviors the
default choice and help Americans enjoy their time outdoors safely with minimal effort. Changing the context
for sun protection may also contribute to changing social norms regarding the necessity of sun protection
while outdoors.

Strategy 1A. Increase shade in outdoor recreational settings.

When spending time outdoors, Americans can be exposed to high levels of UV radiation. Communities can
increase the availability of shade in recreational settings, such as parks and sports fields, to provide passive
protection and increase comfort levels. Strategically planting trees or building structures to shade frequently
used areas can protect people from heat as well as UV radiation and increase their comfort while outdoors.
A shade audit is a systematic process to determine how much shade is currently available on a site, where
more is needed, and where to place trees and shade structures to be most effective.3%3933% Existing shade
audit, planning, and policy tools, such as CDC’s Shade Planning for America’s Schools, could potentially be
adapted for broader community use.3%3% New technologies might offer the possibility of strategic shade




planning with minimal resources and investment.?* Changing the environment by increasing shade can help
parents and caregivers adequately protect their children from excessive sun exposure. Even one bad sunburn
in childhood increases risk of melanoma later in life.®” Protecting children can be difficult, as they may be
resistant to wearing additional clothing, hats, and sunglasses. Sunscreen can be difficult to apply and reapply,
especially for younger children.

Key partners in prevention include federal, state, tribal, local, and territorial governments; businesses and
employers, especially urban planners and architects; early learning centers, schools, colleges, and universities;
community, nonprofit, and faith-based organizations; and individuals and families. These partners can
support efforts to do the following:

= Provide shade from trees, nearby buildings, or structures specifically designed to block the sun,
such as canopies and umbrellas.

m Use a shade audit process or tool3%3933% tg help ensure effective shade planning.

m Adapt existing shade planning tools3%3%33% for broader community use and disseminate these
tools widely.

m  Ensure ample availability of shade in recreational and play areas to help protect children from
overexposure to UV radiation.

Encouraging Americans to enjoy physical activity

in outdoor areas, such as parks, fields, pools, and
beaches, is important for physical fitness and health.
Just as many recreational areas take steps to reduce
the risk of immediate injury from accidents, other
outdoor areas can take steps to reduce the short-
term risks of sunburn and long-term risks of skin
cancer by promoting sun-protective behaviors.
Coaches and other organizers of outdoor sports

and recreational activities can change the social
context by scheduling routine breaks to reapply
sunscreen and drink water, which also reduces risk
of heat illness.?3%2502512% Simple modifications to the
outdoor environment can help to make sun safety
the easy or default choice.

Key partners in prevention, such as federal, state,
tribal, local, and territorial governments; businesses
and employers; early learning centers, schools,
colleges, and universities; and community, nonprofit,
and faith-based organizations, can support the
following efforts:

= Establish agreements with vendors in outdoor recreation areas to sell sun protection equipment,
such as protective hats, clothing, and umbrellas, which will support healthy behaviors and provide
additional revenue for communities, businesses, and sports teams.




m  Provide broad spectrum sunscreen with an SPF of 15 or higher in dispensers with prompts and signs
that tell people how to apply sunscreen in high-UV areas, such as beaches and pools. Sunscreen
should not be the only protection method offered.

= Provide prompts and signs about sunscreen to remind people to reapply and to encourage users to
pair sunscreen with other methods of protection, such as protective clothing and shade.

= Provide routine breaks during outdoor recreational or occupational activities to reapply sunscreen.

Strategy 1C. Increase availability of sun protection in educational settings.

Because many children spend substantial amounts of time in schools and child care and early learning centers,
addressing overexposure to UV radiation in these settings is important. Increasing shade in appropriate locations
would provide passive protection from overexposure to UV and help protect children from heat iliness. Shade
audits can help identify where to place trees and shade structures to be most effective. These audits can also be
used to identify areas that may already be shaded at key times of the day, so that activities can be located in less
UV-intense areas.3%3% CDC’s Shade Planning for America’s Schools provides guidance and tools for using a shade
audit to increase availability and use of shade on school grounds.3®

Schools, colleges, and universities can also support sun protection in outdoor recreational settings on
campus, such as those used for athletics. Support for sun protection at athletic events has the potential to
benefit coaches, athletes, and students, as well as fans and spectators of all ages. Athletes face many of the
same risks as outdoor workers.?*°

Key partners in prevention, such as federal, state, tribal, local, and territorial governments; businesses; early
learning centers, schools and school districts, colleges, and universities; community, nonprofit, and faith-
based organizations; and individuals and families, can support sun protection in educational settings in the
following ways:

= Conduct shade audits to find solutions that fit a school or child care system’s budget, maximize
investment, and identify locations where trees and shade structures will be most effective.3%®

= Locate activities in shaded areas or schedule activities during low-UV times of day, when feasible.

= Provide shade trees or structures in key locations identified through audits. Consider public-private
partnerships or grants to leverage resources.

® Include shade planning in the planning of new school facilities.

= Support sun protection in outdoor athletic settings, especially in high schools, colleges,
and universities.

Strategy 1D. Increase availability of sun protection for outdoor workers.

Sun protection is of particular importance for outdoor workers, who are at increased risk of skin cancer.
Appropriate protection strategies will depend on the occupation and the work site. For example, shade for
lifeguards can be relatively inexpensive and practical because they are frequently stationary. For farmworkers,
hats and protective clothing are more appropriate. Sunscreen can make a person’s hands slippery and may
interfere with the work and safety of certain outdoor workers. A readily available hand-washing station to
wash hands after reapplying sunscreen can be considered, as well as other methods of protection. Heavy,
long-sleeved clothing may also increase risk of heat illness by trapping in heat. Sun protection that takes into
account the needs and preferences of workers will likely be most successful.




Corporate risk managers are accustomed to reducing risk for workers, and they may be especially attuned

to risks of UV exposure. Providing shade for stationary workers or providing shaded areas for breaks can

also reduce the risk of heat illness, but shade alone may not be sufficient, especially in high-UV areas with
reflective surfaces, like snow, water, and sand. Employers should consider multiple methods of sun protection
for workers.

Key partners in prevention, such as businesses and employers, can protect outdoor workers in the
following ways:

= Provide readily accessible sun protection to all employees, clients, contractors, and other visitors to
outdoor work sites, including uniforms or other protective clothing, wide-brimmed hats to protect
ears and backs of necks, and sunscreen.

= Encourage workers to reapply sunscreen throughout their shifts.

= Modify work environments, when feasible, by increasing the availability of shade and modifying or
covering reflective surfaces to reduce workers’ UV exposure.

= Adapt schedules to protect workers from overexposure to UV radiation, when feasible. Employers may
be able to schedule outdoor work during times of the day and year when the UV Index is lowest. They
may be able to rotate employees through jobs that require significant sun exposure to avoid excessive
exposure to individual workers.

Goal 2: Provide Individuals with the Information They Need
to Make Informed, Healthy Choices About UV Exposure

Individuals need clear information that is based on the best and most current evidence to make healthy
choices about UV exposure and sun protection. Current skin cancer prevention messages are broad-based
and may not resonate with some groups. Most Americans equate sun protection with sunscreen alone, so
the importance of other strategies, such as shade and protective clothing, should be emphasized. Messages
should also clarify that sunscreen should be used in combination with other protection, and they can
emphasize the importance of applying and reapplying ample amounts of sunscreen. Current messages also
do not address the need for vitamin D, potentially missing opportunities to highlight the importance of skin
cancer prevention in media coverage of vitamin D issues.3**

Many Americans lack a general knowledge or awareness about the risks associated with sun exposure.53243.244
Some groups, especially blacks, the elderly, and people with less education, may perceive themselves to be
at low risk of skin cancer.®®* However, these groups are at increased risk of being diagnosed with skin cancer at
later stages.”®%2% More comprehensive collection and dissemination of information about skin cancer in the
United States would help underscore how frequently these cancers occur.

People need clear information about how to minimize their risk of skin cancer while leading healthy, active
lives and enjoying the outdoors. A substantial segment of U.S. adults do not perceive cancer as preventable,
and as a result, they may be less likely to engage in skin cancer prevention practices, such as using sunscreen
or covering up.*® Lack of understanding of the UV Index is also a barrier to making informed decisions

about adequate sun protection while outdoors.?”2* New technologies, such as evidence-based mobile apps
that provide information about sun protection directly to individuals, may provide opportunities for direct
messaging that is based on an individual’s behavior and skin type.3”**72 Evidence-based information that

is accurate and consistent and provided in various settings is an important part of reducing excessive UV
exposure in the U.S. population.




Strategy 2A. Develop effective messages and interventions for specific
audiences.

Mass media campaigns can be very effective at increasing
skin cancer prevention behaviors when they are part

of multicomponent, communitywide interventions.*
Before conducting any large messaging campaigns,
enhanced understanding of which messages will resonate
with specific groups is needed. Because mass media
public health campaigns can be expensive, evidence of
the cost-effectiveness of different approaches will be
valuable. Ensuring that messages and the channels used
to disseminate them have been proven to be effective at
changing attitudes and behaviors regarding skin cancer
prevention in a specific audience is important before
making large investments.36>3973% Effective messaging
strategies designed to increase sun protection in various
populations, including outdoor workers, specific racial and
ethnic groups, younger women, and men across all age
groups, are needed.

Some research has shown that messages that focus on appearance (such as increased risk of wrinkles and
skin aging) can be effective in reducing indoor tanning among college-aged women.*”® However, more
research is needed to determine the most effective messaging strategies for other demographic groups.
Messages should provide specific information on the most effective methods for sun protection applicable for
a specific audience, as well as information about the limitations of some types of sun protection. Consistent,
clear, and tailored messages with prompts to make specific decisions can encourage people to take the
necessary steps to avoid excessive sun exposure when outdoors.?*

The UV Index was developed to provide such information, but it is not widely disseminated or understood by
the general public.?*” Resources like the UV Index need to be promoted more widely through simple messages
that include action steps for sun protection, so people understand when and how to take precautions.?¥7:24
Information about the UV Index and the corresponding need for sun protection could be disseminated in the
same way as weather forecasts or air quality reports.?’ Then, people could routinely consider the UV level
just as they consider the weather when they are getting dressed and preparing to go outdoors. Accurate,
up-to-date information about UV levels and appropriate protection measures could be provided through a
variety of media, such as weather reports, websites, personalized apps for smart phones, and possibly social
media.248,372

Key partners in prevention, such as federal, state, tribal, local, and territorial governments; businesses
and employers; health care systems, insurers, and clinicians; early learning centers, schools, colleges, and
universities; and community, nonprofit, and faith-based organizations, can work together to develop and
disseminate messages that accomplish the following:

= Address the misperception that sunscreen alone is the most effective way to protect skin from the sun.

= Improve sun protection, especially among adult men. Communications designed to reach men can
emphasize the importance of wide-brimmed hats, protective clothing, and broad spectrum sunscreen
with an SPF of 15 or higher on exposed areas when outdoors for extended periods.




= Improve communication in recreational settings. Prompts in outdoor recreational areas and in areas
such as locker rooms may improve and normalize the use of sun protection.

= Improve communication about when and how to use sun protection. Simple messages that include
action steps for sun protection could be widely disseminated across a variety of outlets, including
weather reports and online tools.

= Increase understanding about effective use of sunscreens, including what type of sunscreen to use,
how much to use, and how often to reapply.

= Address appearance-related motives and the desire to be tan, especially among young women.

= Help parents teach their children healthy sun protection behaviors from an early age.

Strategy 2B. Support skin cancer prevention education in schools.

Education about skin cancer prevention can be incorporated into school curricula and linked with outdoor
activities from an early age, when children are more receptive to such messages. The education sector can be
a key partner in supporting healthy choices for sun protection through adolescence and young adulthood. It
can also influence the community through connections to families, alumni, and fans.

Educational and behavioral interventions to promote sun protection in child care centers and in elementary
and middle schools have been shown to be effective.?®®> These interventions vary greatly in intensity, duration,
and the number of components included. In addition to influencing children’s behaviors, these interventions
may also influence the practices of adults and caregivers both inside and outside the school.

Key partners in prevention, such as federal, state, tribal, local, and territorial governments and early learning
centers and schools, can support sun protection education in the following ways:

= Implement skin cancer prevention interventions that are designed for and proven to be effective
in schools.

= Adopt lessons from interventions in daily routines, including during recess, physical education, and
outdoor extracurricular activities.

= Adapt proven skin cancer prevention interventions, such as the SunWise program, and disseminate
them in child care settings.

Strategy 2C. Integrate sun safety into workplace health education and
promotion programs.

Skin cancers cause a significant loss of productivity in the U.S. workforce.%*° Incorporating sun-safety
messages into comprehensive workplace health promotion and protection programs can increase health,
safety, and productivity and save money. For outdoor workers, interventions designed to increase knowledge
about sun protection; activities designed to influence attitudes, behavior, and knowledge of workers;
environmental approaches designed to encourage sun protection (such as provision of shade); and policies
designed to support sun protection practices have been shown to be effective.?®

As an additional benefit, outdoor workers, such as lifeguards, coaches, and ski instructors, may be able to
teach and model skin cancer prevention to customers and clients in their workplace.?*® Many of these workers
have extended interaction with children and are exposed to high levels of UV radiation.




Employers of outdoor workers are required by OSHA to train employees on heat illness prevention. Given

the overlap between risk factors for heat illness and risk factors for sunburn and skin cancer, current policies
designed to prevent heat illness in the workplace could be adapted to incorporate sun safety. Employees who
work in direct sunlight through windows or who drive regularly as part of their job are at risk of overexposure
to UVA rays through glass. Sun-safety messages and training are also appropriate for indoor workers.
Although indoor workers are not usually exposed to UV radiation during the work day, they may be more
likely to have intense, intermittent sun exposure during recreational time on weekends or during vacations,
putting them at increased risk of melanoma.

Key partners in prevention from the business sector, including employers, labor representatives, risk
managers, and employee wellness program managers, can support sun protection education for workers in
the following ways:

® Incorporate sun-safety information into existing workplace wellness programs. Heat illness prevention
programs could be adapted to incorporate sun safety.

= Provide training to outdoor workers about risks of exposure to UV radiation and the signs and
symptoms of overexposure.

= Encourage outdoor workers, such as lifeguards, coaches, and ski instructors, to be role models and
discuss the importance of using appropriate sun protection measures with others.

Strategy 2D. Partner with health care systems and providers to
implement and monitor use of recommended preventive services for
provider counseling on skin cancer prevention.

Currently, the USPSTF recommends provider counseling on skin cancer prevention for fair-skinned youth
aged 10-24 years, and these services are generally covered by health insurance.?>?7727® However, skin cancer
prevention is one of many competing priorities that health care providers may need to discuss during a
medical visit. Providers could be supported to follow USPSTF guidelines in several ways. For example, tools
developed and disseminated to providers for behavioral counseling on skin cancer prevention should include
appearance-focused messages that have been shown to be effective in reducing the intent to indoor tan.
Some of the materials suggested by the USPSTF have already been developed and tested.?®

Provider prompts that are part of checklists or EHR systems have been shown to increase provider adherence
to guidelines for other topics and may be applicable to skin cancer prevention counseling recommended by
the USPSTF.400-402

Key partners in prevention from the health care sector, including health care systems, insurers, and clinicians
(such as dermatologists, primary care physicians, physicians’ assistants, and nurses), can do the following:
= Disseminate counseling messages in accordance with USPSTF guidelines.

= Include specific messages about avoiding indoor tanning when counseling young fair-skinned
adolescents and young women, among whom this behavior is common.

Key partners in prevention, such as federal, state, tribal, local, and territorial governments; colleges and
universities; health care systems, insurers, and clinicians; and community, nonprofit, and faith-based
organizations, can work together on the following:




® Include provider prompts for counseling to minimize UV exposure for fair-skinned youth aged
10-24 in checklists or EHR systems.

= Develop and disseminate tools for providers to support behavioral counseling on skin
cancer prevention.

= Collect information on providers’ skin cancer prevention counseling practices to help identify further
opportunities for intervention and conduct behavioral research to guide and refine tools available
for counseling.

Strategy 2E. Establish partnerships between public and private sectors to
disseminate effective messages about skin cancer prevention.

When paired with other interventions at the community level, communication campaigns can be effective
at increasing skin cancer prevention behaviors.?*® Partners in prevention can work together across all sectors
to provide consistent messages to a wide audience. Dermatologists and dermatologic societies have helped
raise public awareness of the issue of skin cancer, and they and the health care sector will continue to be
important contributors to these efforts. Media and entertainment industries can also be vital strategic
partners in efforts to change social norms related to tanning behaviors. Community, nonprofit, and faith-
based organizations can help tailor communications to select populations or geographic areas, directly or
through innovative partnerships, such as working with various organizations in the private sector.

To have a broad influence, communication campaigns need to be implemented and sustained over an
extended period. A comprehensive approach is needed to ensure that opportunities for sun protection
are increased along with communications. Leveraging public-private partnerships may be a cost-effective
strategy for such a campaign. Tailored messages about sun protection may be more effective than broad-
based messages to the general population.?° Thus, tools that allow for focused messages, such as social
and electronic media, can be important for strategic dissemination, especially to some audiences, such as
adolescents and young adults.?7%37°

Evaluations in Australia have shown that efforts to implement a multicomponent, communitywide intervention
(SunSmart Australia) were successful in reducing skin cancer rates and were cost-effective.3¢>397:3% Similar
work to implement and evaluate a large-scale, multicomponent, communitywide intervention is needed in
the United States.

Key partners in prevention, such as federal, state, tribal, local, and territorial governments; businesses and
employers; health care systems, insurers, and clinicians; colleges and universities; community, nonprofit, and
faith-based organizations; and individuals and families, can work together in the following ways:

= Build coalitions to coordinate the efforts of partners across sectors to maximize communication efforts
and use consistent messages.

= Work with media and entertainment industries and the public at large to promote an understanding
that tanned skin is not healthy.

m Leverage public-private partnerships to support and sustain communications campaigns.

= Explore new technologies for sharing sun protection messages to specific audiences.




Strategy 2F. Enhance ongoing engagement of federal partners to advance
our nation’s skin cancer prevention efforts.

This Call to Action on skin cancer prevention is the result of a collaborative effort across HHS in partnership
with other federal departments representing diverse sectors, such as the environment, recreation,
occupational health and safety, and trade (see Appendix 5). Using this collective leadership and taking specific
actions that align with this Call to Action and with international consensus guidelines will help to advance our
nation’s skin cancer prevention efforts. Consistent skin cancer prevention messages across federal agencies
will also help build consensus behind messaging and streamline the implementation efforts of partners in the
skin cancer community.

Many public health and community initiatives overlap with skin cancer prevention, providing opportunities
for collaboration. For example, public health messages about physical activity can incorporate sun protection,
and sun protection messages can emphasize the importance of regular physical activity and healthy ways

to obtain vitamin D. Heat illness campaigns can incorporate sun protection messages as well. Continued
interagency coordination is needed to ensure that skin cancer prevention is aligned with other important
public health priorities, such as nutrition, physical activity, and obesity prevention.

Partners in prevention in the federal government, such as HHS and its agencies (e.g., CDC, FDA, NIH/NCI), EPA,
and OSHA, can work together on the following:

= Reexamine and update current sun protection messages, ensuring consistency across and
within agencies.

= |dentify opportunities to promote and enhance cross-agency and departmental collaborations
to plan, implement, and disseminate skin prevention messages and activities.

Goal 3: Promote Policies that Advance the National Goal
of Preventing Skin Cancer

Efforts to change social norms and increase knowledge about UV exposure are effective if they are supported
by policies that promote healthy behaviors. Policies can establish support for sun protection from officials,
managers, and employees, and they can be used to set priorities for resource allocation and to promote
institutional changes that lead to increased sun protection. For this reason, policies and procedures in
schools, health care facilities, communities, and workplaces and at state and national levels can have a
significant effect on the success or failure of other skin cancer prevention efforts. Policies should also

be routinely evaluated to assess their effectiveness, compliance, enforcement, and feasibility, especially

if resources change. Skin cancer prevention is one of many other important concerns, and it should be
considered in tandem with policies designed to address other health priorities, such as nutrition, physical
activity, and obesity prevention.

Strategy 3A. Support inclusion of sun protection in school policies,
construction of school facilities, and school curricula.

Rather than relying on individual schools to incorporate sun protection policies and education, states and
school districts can support incorporation of sun-safety education in the required curriculum, as in Arizona
and Florida.3®32> Such policies will be most effective if they are accompanied by input from, and professional
development for, teachers or other school staff who are delivering the sun-safety curriculum.** Some school




policies can create barriers to sun protection by prohibiting or limiting the use of sunscreen or hats and
sunglasses.>® These barriers can be addressed through policies that specifically allow or encourage students
to wear hats, protective clothing, and sunscreen during outdoor activities. School, school district, and state
policies can also encourage the use and planning of shade structures and could include requirements that
school activities be scheduled in areas with more shade and at less UV-intense times of day. In addition,
schools and school districts can take UV exposure into consideration when new play structures, school
buildings, or child care and early learning centers are being planned as a way to ensure that shaded areas are
provided for outdoor activities.

Parents are influential members of school communities, and they can work with local schools, school boards,
and school administrations to make sure that appropriate, well-designed shade is considered when new
schools are planned and that older schools are retrofitted. Parents and parent organizations may also be able
to influence school policies on children’s personal use of sunscreen, hats, and clothing while at school; on use
of the UV Index to make decisions about outdoor activities; and on the inclusion of skin cancer prevention in
health or science curricula.

Key partners in prevention, such as federal, state, tribal, local, and territorial governments; early learning
centers, schools and school districts, colleges, and universities; community, nonprofit, and faith-based
organizations; and individuals and families, can do the following:

® |ncorporate sun-safety education into required school curriculum at the district or state level.
= Address barriers to sun protection in schools.
m  Encourage the use of shade through shade-planning policies.

= |nvolve parents and parent groups in the development and promotion of skin cancer prevention
policies in schools.

Strategy 3B. Promote electronic reporting of reportable skin cancers and
encourage health care systems and providers to use such systems.

Health care providers who diagnose or treat melanomas (both in situ and invasive) are required to report
cases to a central cancer registry in all 50 states and the District of Columbia. Although hospitals generally
have reporting systems established, many providers in private practice who diagnose skin cancers, including
dermatologists and primary care doctors, are unaware of requirements to report melanomas or are unsure of
how to report to their state or local registry.?43% Additional steps to increase awareness among providers and
to make it easier for providers to report this information are likely to increase reporting. Implementation of
EHR systems for data collection can help increase reporting through incentives provided by CMS. In addition,
electronic reporting directly from pathology laboratories to a central cancer registry has been increasing,

and this practice significantly improves capture of melanoma cases.*** Automation of reporting and other
improvements in health information systems may increase ease and convenience of reporting.

Large national organizations, such as the American Academy of Dermatology, can help to educate health care
providers about mandatory reporting requirements in their states. First steps can include compiling state-
level reporting procedures in an easy-to-reference format and then disseminating these to providers through
affiliated state health care provider organizations and continuing medical education programs.




Key partners in prevention, such as federal, state, tribal, and territorial governments and health care systems,
provider organizations, insurers, and clinicians, can do the following:

= Increase awareness of reporting requirements, especially among primary care doctors and
dermatologists in private practice.

= Provide clear guidance and specific action steps for reporting melanomas.

= Adhere to policies that require reporting of melanomas (both in situ and invasive).

Strategy 3C. Incorporate sun safety into workplace policies and
safety trainings.

Employer policies can substantially reduce harms from overexposure to UV in the workplace for employees,
contractors, clients, and other visitors to the work site by ensuring that strategies for reducing UV exposure
among workers are consistently and fairly applied. Workers or their representatives should be involved in
any decisions about policies that incorporate sun protection to ensure that these policies are functional and
effective. Sun protection policies that take into account the job tasks and other safety and health risks will be
the most useful. Employers who encourage behavioral changes and communicate well with their workers will
increase the success and adoption of new policies.

Employers should also consider policies to reduce UV exposure from other environmental factors, such as
reflective surfaces or the use or presence of substances that increase sensitivity to UV radiation, such as
certain tars, dyes, or pesticides.*® Policies that call for work to be scheduled at times of day or year that are
less UV-intense can reduce exposure. In addition, outdoor workers are not the only ones at risk of excessive
UV exposure on the job. Workers in certain occupations, such as drivers, may encounter substantial UV
exposure through windows and may also be at increased risk. Sun protection policies for these workers can
include provision of equipment or modifications to glass in windows.*%®

Key partners in prevention in federal, state, tribal, local, and territorial governments and in the business
sector, such as employers, labor representatives, and risk managers, can enact policies that accomplish
the following:

= Support provision of sun protection clothing and equipment for workers, such as long-sleeved shirts
and long pants; hats that shade the face, ears, and back of the neck; and broad spectrum sunscreen
with an SPF of 15 or higher.

= Modify the work environment where feasible to minimize UV exposure.
= Take into account UV levels when scheduling work hours when feasible.

= Encourage the rotation of workers in UV-intense positions to reduce UV exposure to
individual employees.

Strategy 3D. Support shade planning in land use development.

Strategic shade planning can maximize the amount of shade provided to key areas of activity during the
times of the day and months of the year with the highest UV levels. If placement and materials of shade
structures are not carefully considered, shade may not provide sufficient protection, or the structures may
not provide shade to the intended space during times when UV radiation is most intense because the angle




of the sun varies throughout the day and year. In addition, shade needs to complement the way an outdoor
space is used. For example, a shade structure with a low roof built on an area used to play volleyball or a tree
planted in the middle of a space used to play soccer or kickball is clearly incompatible with the intended use
of the space.

State or federal decision makers could support efforts to plan and build effective shade structures in
communities, taking into account local needs for shade and recreational areas. One model is the Safe Routes
to Schools program (http://www.saferoutesinfo.org/), which provides grants to schools and school districts
from federal transportation funding. Any program used should be evaluated to ensure that the funding is
effective in reducing key adverse outcomes.

Key partners in prevention, such as federal, state, tribal, local, and territorial governments; businesses and
employers; early learning centers, schools, colleges, and universities; community, nonprofit, and faith-based
organizations; and individuals and families, can do the following:

= Support shade planning in the overall process of designing and building new outdoor public spaces,
such as parks, playgrounds, and schools.

= Implement policies to support increased provision of shade structures in local communities.

Goal 4: Reduce Harms from Indoor Tanning

Indoor tanning devices, classified by WHO in 2009 as a known human carcinogen, expose the skin to intense
levels of UV radiation. As discussed in the “Reducing the Risks of Skin Cancer” section, indoor tanning is of
strong concern because it has been estimated to be related to more than 400,000 cases of skin cancer in the
United States each year: 245,000 BCCs, 168,000 SCCs, and 6,000 melanomas.*?* In addition to increasing skin
cancer risk, indoor tanning can cause burns to the skin, acute and chronic eye diseases if eye protection is
not used, and, if tanning devices are not properly sanitized, skin infections.’3*14! About one out of every three
non-Hispanic white women aged 16—25 years stated that they had tanned in the past 12 months, and many
said they do so frequently.’**

Unlike sun exposure, indoor tanning provides concentrated UV exposure regardless of geographical location,
time of year, or time of day. Indoor tanning also exposes areas of the body not normally exposed to intense
UV radiation, further increasing risk.'> However, indoor tanning can be completely avoided, which allows for
points of intervention beyond those used to reduce sun exposure.

Strategy 4A. Monitor indoor tanning attitudes, beliefs, and behaviors in
the U.S. population, especially among indoor tanners, youth, and parents.

Increased data on attitudes and beliefs about indoor tanning would help guide the development of policies,
tailored messages, and programs for indoor tanning prevention and cessation. Improved understanding of
indoor tanners’ motivations, especially subgroups that have been studied less frequently, such as males or
nonwhite tanners, can help guide the development of messages and policies to address tanning. Monitoring
the attitudes and beliefs of parents and their children is particularly important as part of efforts to reduce
indoor tanning among minors, given parental influence on youth tanning behaviors. Monitoring attitudes and
beliefs can also provide information on the effect of indoor tanning policies on attitudes and social norms.



http://www.saferoutesinfo.org/

Key partners in prevention, such as federal, state, tribal, local, and territorial governments; health care
systems, insurers, and clinicians; colleges and universities; and nonprofit organizations that conduct science,
can support efforts to do the following:

= Examine motivations for indoor tanning among frequent and event tanners, and examine motivations
for not tanning among never-tanners.

= Examine children’s and parents’ attitudes and beliefs about indoor tanning.

= Conduct research to better quantify the effect of indoor tanning legislation on attitudes, behavior, and
social norms.

Strategy 4B. Continue to develop, disseminate, and evaluate tailored
messages to reduce indoor tanning among populations at high risk.

Conflicting messages to the public from industry and health agencies cause confusion about the risks of
indoor tanning. Research shows that appearance-based messaging and behavioral counseling appear to be
effective in reducing tanning behaviors among college-aged women.?%3-26 This strategy has not been tested

in other populations of indoor tanners. Messages that focus on the prevalence of an unhealthy behavior may
unintentionally normalize or reinforce the behavior.*”” For this reason, messages to reduce indoor tanning
may be most effective if they emphasize that most young women do not indoor tan but instead choose to
embrace their natural skin color.?”® This strategy also needs to be tested. Although teens and young adult
women are most likely to engage in indoor tanning, other populations also indoor tan. Having a mother who
tans is a strong predictor of adolescent girls’ initiation of tanning, so understanding how to present messages
to mothers is also important.*%®

Outcomes of effective messaging interventions to reduce indoor tanning should be evaluated in order to
provide information on unintended consequences, such as increased tanning outdoors. Messaging strategies
may vary for different populations of indoor tanners. People who have accumulated UV exposure from indoor
tanning or sunbathing are at increased risk of skin cancer, and messages focusing on the importance of
awareness and early detection of potentially malignant lesions may be appropriate.




Key partners in prevention, such as federal, state, tribal, local, and territorial governments; health care
systems, insurers, and clinicians; colleges and universities; and nonprofit organizations that conduct science,
can do the following:

= Develop and test messages for populations at high risk, including current tanners and those most likely
to initiate indoor tanning.

= Develop and test messages for parents.

= Evaluate the long-term effects that messages have on intentional tanning behaviors, both indoor
and outdoor.

Strategy 4C. Support organizational policies that discourage indoor
tanning by adolescents and young adults.

Colleges and universities sometimes have agreements with tanning salons that allow students to use
university-sponsored debit cards to pay for tanning services.*®® Many colleges and universities have adopted
campus polices that discourage alcohol and tobacco use, and similar types of policies could address indoor
tanning. Colleges and universities could examine and address the financial incentives, campus policies,
systems, and social norms that directly or indirectly encourage indoor tanning in order to create an
educational environment that is supportive of student health and well-being. Reducing availability of tanning
services on campus could lead to reduced use of indoor tanning by students and to changes in social norms
related to tanning.

Key partners in prevention in the education sector, especially high schools, colleges, and universities, can
address indoor tanning on campus in the following ways:

= Adopt campus policies that discourage indoor tanning by their students on campus.

= Reconsider campus practices that may encourage indoor tanning, such as the use of school-sponsored
debit cards; financial arrangements between student organizations and members of the indoor
tanning industry; and on-campus advertising, incentives, and promotional materials for indoor
tanning.

= Develop an action plan to promote campuswide UV protection strategies.

Strategy 4D. Enforce existing indoor tanning laws and consider adopting
additional restrictions.

The younger the age of indoor tanning initiation, the more the risk increases.!#116118119 WHQ classifies
tanning beds as Class | human carcinogens and recommends that they never be used by anyone younger
than age 18 years.?” Australia and most western European countries currently prohibit indoor tanning among
minors.3%3% Currently, at least 44 states and the District of Columbia have some kind of law or regulation
related to indoor tanning,**3* including bans on indoor tanning for minors under a certain age, ranging

from 14 to 18; laws requiring parental accompaniment or parental permission; or regulations that otherwise
reduce harms (such as requiring eye protection). FDA now requires that indoor tanning devices carry a visible
black box warning on the device that explicitly states that the sunlamp product should not be used on people
younger than age 18 years.?*




In many locations, such as gyms and apartment complexes, indoor tanning devices are available for use
without the supervision of a trained operator. Although FDA regulations do not distinguish between tanning
devices used in supervised and unsupervised settings, unsupervised tanning devices are often not held to the
same industry standards as indoor tanning salons, which may be licensed by the state or which may commit
to certain standards as members of indoor tanning associations.

The inherent risks of indoor tanning are high, but unsupervised tanning locations provide none of the
consumer protection mechanisms created by states and the indoor tanning industry to reduce risks of acute
harm to consumers. The availability of unsupervised use may also limit the effect of efforts to reduce indoor
tanning among minors because of difficulty enforcing current or future regulations.

Key partners in prevention in the government sector, such as federal, state, tribal, local, and territorial
governments, can do the following:

= Ensure that facilities operate indoor tanning devices in compliance with established health and
safety regulations.

= Adopt evidence-based policies such as age restrictions for minors.

= |nvestigate and address specific allegations of deceptive advertising by indoor tanning salons.

= Support efforts to implement and disseminate effective training programs for operators of indoor
tanning devices.

m  Educate consumers on FDA warnings and contraindications for indoor tanning device use.

Industry groups could also help to reduce the harms of indoor tanning in the following ways:

= Ensure compliance with laws that discourage deceptive and misleading advertisement.
® Increase communication to consumers on the risks of indoor tanning.

= Ensure compliance with federal and state regulations (such as UV exposure guidelines, training
documentation, and warning labels).

Strategy 4E. Address the risks of indoor tanning with improved warning
labels and updated performance standards.

Current warning labels are often not easily visible to customers, or they may be disregarded.*41° Public
health messages should directly address competing health claims from advertising and should be clear

that risks of indoor tanning are substantially higher than limited sun exposure. Strengthening efforts to
communicate the risks of indoor tanning to consumers at the point of use may be an effective strategy.
Stronger warning labels, visible to consumers and with information describing the risks of indoor tanning,
combined with other outlets of communication about the risks of indoor tanning, could help make consumers
aware of the danger and change perceptions about intense exposure to UV radiation.3>*4!

Manufacturers of indoor tanning devices (also known as sunlamp products) currently are required to certify
that their products comply with the FDA Performance Standard for Sunlamp Products (21 CFR 1040.20).3#
FDA is working to reflect current science on the risks of indoor tanning, improve the visibility and readability
of the warning label, and update and promote compliance with the performance standard.




As part of FDA's recent reclassification of indoor tanning devices to Class Il medical devices (moderate to high
risk), manufacturers will be required to do the following:

= Include a visible black box warning on the device that people younger than age 18 years should not
use these devices.

= Receive premarket notification 510(k) clearance from FDA for newly marketed devices (which were
previously exempt from any premarket review).

= Show that their products have met certain performance testing requirements.
= Address certain product design characteristics.

= Provide comprehensive labeling that presents consumers with clear information on the risks
Of Use.349'350

Key partners in prevention in the government sector, such as federal, state, tribal, local, and territorial
governments, can do the following:

= Require indoor tanning locations to prominently display the health warnings about indoor tanning in
their facilities and provide verbal and written explanations of health risks to customers.

=  Test different messages for warnings and signs to determine how to most accurately convey risk
to consumers.

m  Update performance standards for indoor tanning devices to reflect current science.

Goal 5: Strengthen Research, Surveillance, Monitoring, and
Evaluation Related to Skin Cancer Prevention

This Call to Action proposes both the expansion of
existing strategies and the creation of new strategies for
skin cancer prevention in the United States. As with all
public health initiatives, continuing to build on existing
research and surveillance activities is critical to future
success in reducing the incidence of skin cancer. As these
strategies are implemented, skin cancer incidence and
death rates, as well as trends in risk behaviors related to
skin cancer, will need to be monitored.

Monitoring and evaluation of interventions will allow
researchers to learn from the process of implementation,
address weaknesses quickly, track progress over time,
and ultimately determine the success of interventions

in changing behavior and preventing disease, as well as
their cost-effectiveness. Federal, state, and local public
health agencies, nonprofit organizations, and academic
researchers can work together to conduct this important
research and guide future interventions.




Strategy 5A. Enhance understanding of the burden of skin cancer and its
relationship with UV radiation.

More information is needed on the epidemiology
and risk factors for skin cancer and the risks of
different levels of UV exposure. Epidemiologic
studies of skin cancers are limited by underreporting
of early-stage melanomas. Increased reporting

of melanomas will improve surveillance of
melanoma incidence rates. Overdiagnosis of
early-stage lesions has also been raised as an

issue affecting epidemiologic studies, and this
problem is suspected because incidence rates have
increased disproportionately to death rates. Better
understanding of the natural history of melanoma
would help improve accuracy of diagnoses and
therefore surveillance. More information on patient
history of UV exposure and behavior can help
identify those at risk and provide data on risk factors
and prevention.

Lack of national surveillance of BCC and SCC presents another barrier to measuring the burden of skin cancer,
which also inhibits the ability to measure outcomes of interventions. Data on these cancers can potentially
be collected through EHRs as part of sentinel systems in limited areas. Also, more information is needed to
determine the effectiveness of screening among the general population, as well as the relative benefits and
cost benefits of various screening strategies, particularly in a diverse population like that of the United States,
where wide variations exist in environmental UV exposure and the geographic latitude (and thus the UV
intensity) of where people live.

Although national surveillance of these cancers is not feasible, large health care systems or other entities
could use EHRs to establish systems for collecting their own data. Modeling studies could be used to better
estimate trends in the incidence of BCC and SCC. Economic analyses could be used to quantify the costs of
melanoma, BCC, and SCC. These types of analyses can incorporate both direct and indirect economic costs, as
well as human costs.

Key partners in prevention, such as federal, state, tribal, local, and territorial governments; health care
systems, insurers, and clinicians; colleges and universities; and nonprofit organizations that conduct scientific
research, can do the following:

= Enhance understanding of the burden of skin cancer, including incidence and death rates from
melanoma, BCC, and SCC.
= Continue to monitor the effects of UV exposure on human health.

= Conduct economic analyses to quantify the effects on disease and death rates, productivity, and health
care costs.

m Increase research efforts to determine population groups most likely to benefit from skin cancer
screening and early detection and potential effects on mortality, especially for populations at
high risk.




Strategy 5B. Evaluate the effect of interventions and policies on
behavioral and health outcomes.

Although sufficient evidence exists to take action to prevent skin cancer, evaluating the immediate,
intermediate, and long-term effects of skin cancer prevention policies and interventions remains critical
to their success. Evaluations should examine changes in sun protection behavior and whether they are
sustained over time, as well as the effect of interventions on incidence of sunburn over time and on more
distant outcomes, such as skin cancer incidence. Ongoing monitoring and periodic evaluation provide the
opportunity to learn from and improve on existing interventions and policies and adjust if necessary.

Future interventions and policies should strive to include an impact evaluation component, whenever
feasible. Evaluations can help employers set priorities and allocate resources toward sun protection strategies
that work. Employee education interventions can be evaluated for efficacy across cultures and languages to
address the diversity of the workforce.

Key partners in prevention, such as public health agencies, colleges and universities, and nonprofit
organizations that conduct scientific research, can evaluate interventions in the following ways:

= Examine the duration of the effects of interventions in child care and early learning centers and
elementary and middle schools on sun protection behaviors and sunburn later in life.

= Continue to evaluate the effectiveness of sun protection interventions in high school, college, and
university settings as evidence evolves.

= Evaluate whether clinicians follow current USPSTF recommendations on counseling for sun protection
among fair-skinned youth aged 10-24 years.

= Determine the health effects and cost-effectiveness of efforts to promote sun protection among
outdoor workers.

= Evaluate the effects of communitywide shade policies.

m  Measure the effect of communication interventions on attitudes and behaviors.

Strategy 5C. Build on behavioral research and surveillance related
to UV exposure.

Ongoing surveillance of sun protection behaviors and general outdoor UV exposure in national surveys
would help to measure progress over time and provide direction for future interventions. To fully understand
how best to support the prevention of excessive outdoor sun exposure, more information is needed on

how much (or how little) outdoor UV exposure the U.S. population in general and subpopulations specifically
are receiving.

More in-depth behavioral research is needed in addition to surveillance. Many interventions to date have
used a multicomponent approach that combines strategies directed at individuals, mass media campaigns,
and environmental and policy changes. Research is needed to determine the contribution of individual
components to the observed behavior change. Determining which components within multicomponent
interventions are critical to eliciting behavior change would help prioritize and maximize use of limited
resources. Current evidence suggests that age restrictions may be more effective than parental permission
and accompaniment laws at reducing indoor tanning among minors,*°> but more evidence is needed.




States could consider including a question on indoor tanning frequency on their YRBS questionnaire, which
would allow for state-level estimates of the prevalence of indoor tanning among high school students.
Similarly, a question on indoor tanning frequency could be added to surveys such as the BRFSS to monitor
indoor tanning in adults. If states begin collecting data on indoor tanning, they can track changes in indoor
tanning behaviors over time as new policies are implemented. Survey findings can provide evidence on the
effectiveness of indoor tanning policies and can guide future policy decisions at state and national levels.

Key partners in prevention, such as public health agencies, colleges and universities, and nonprofit

organizations that conduct scientific research, can expand upon current research in the following ways:
= Increase understanding of indoor tanning behaviors, including when, where, and how people tan.
= Increase understanding of motivations to tan or not to tan.

=  Strengthen collection of information on indoor tanning on national surveys, such as the state YRBS and
the national and state BRFSS.

= Monitor changes in indoor tanning behaviors and social norms over time to evaluate the effectiveness
of legislation or regulations to reduce intentional tanning, as well as to guide future efforts.

=  Collect and examine information on outdoor tanning to monitor unintended consequences of indoor
tanning restrictions.

= Collect and examine information on average outdoor UV exposure in the U.S. population.

Strategy 5D. Quantify the prevalence of tanning in unsupervised
locations.

Currently, little is known about the prevalence of, access to, and attitudes toward unsupervised tanning
devices. The availability of these devices creates a barrier to successful implementation of indoor tanning
controls and limits the effect of efforts designed to protect minors from the harms of indoor tanning. Efforts
are needed to quantify how many tanning devices are available for use outside of tanning salons (such as in
gyms, apartment complexes, or beauty salons), where they are located, who has access to them, and whether
they are being used in accordance with FDA performance standards. Similarly, more information is needed
about the prevalence of home ownership of an indoor tanning device and the standards of devices found

in homes.

Key partners in prevention, such as public health agencies, colleges and universities, and nonprofit
organizations that conduct scientific research, can do the following:

= Quantify the prevalence of indoor tanning device use in unsupervised locations.

= Describe patterns of use of unsupervised tanning devices.

= Provide information about indoor tanning device use in private settings, such as homes.

= Quantify the health effects of unsupervised indoor tanning device use.




CONCLUSION

With this Call to Action, the U.S. Surgeon General emphasizes the need to act now to solve the major public
health problem of skin cancer. Despite efforts to address skin cancer risk factors, skin cancer rates, including
rates of melanoma, have continued to increase in the United States.»**'” More than one-third of Americans
report being sunburned in the past year,??® and indoor tanning is common among some groups.'*#133 We
need to work together to address skin cancer as a public health problem. We know that comprehensive,
communitywide efforts to prevent skin cancer can work, with adequate support and a unified approach.

To reduce skin cancers in the population, people must get the information they need to make informed
choices about sun protection, policies must support these efforts, youth must be protected from harms
of indoor tanning, and adequate investments need to be made in skin cancer research and surveillance.
Achieving these goals will not be a small task. It will require dedication, ingenuity, skill, and the concerted
efforts of many partners in prevention across many different sectors. Many of these partners are already
enthusiastically involved, but greater coordination and support are needed to increase the reach of their
efforts. The strategies outlined in this document are the next steps. We must act with urgency to stop the
ever-increasing incidence of skin cancers in the United States.







APPENDIX 1: SCOPE AND DEFINITIONS

This document focuses on the three most common types of skin cancers: basal cell carcinoma (BCC),
squamous cell carcinoma (SCC), and melanoma, which together account for more than 99% of skin
cancers.**2 This document also focuses only on cutaneous skin cancers and not other types, such as SCCs
that occur on the genitals (and which generally have different risk factors, notably human papillomavirus) or
noncutaneous types of melanoma, such as ocular.

Types of Skin Cancer

Skin cancer arises from the uncontrolled growth of different types of cells found normally in skin. The most
common types are BCC and SCC. Although these cancers are rarely deadly, they are very common and
potentially disfiguring, and they often recur. People diagnosed with SCCs and BCCs, especially at younger
ages, are at increased risk of subsequent primary cancers, possibly for genetic reasons.*2413

Basal Cell Carcinomas

BCCs arise from the cells in the bottom, or basal, layer of the epidermis. BCCs tend to occur on skin that

is chronically exposed to the sun, such as the face, head, and neck, but they also frequently occur on the
trunk of the body.*®* Because it frequently occurs on the face and head, BCC and its treatment can result in
noticeable disfigurement. This disease can be classified into five subtypes: nodular, ulcerating, pigmented,
sclerosing, and superficial.*'*

Squamous Cell Carcinomas

SCCs arise from squamous cells in the outer layers of the epidermis. Similar to BCCs, SCCs usually occur in
prominent, sun-exposed areas, like the face, head, and neck.* SCCs often arise from actinic keratoses, which
are rough, scaly patches that occur on sun-exposed areas.**

Melanomas

Melanomas develop from melanocytes, the melanin-producing cells that give skin and eyes their color.??
These cancers can arise in the skin (cutaneous melanoma) and less frequently in the eye (ocular melanoma)
or mucous membranes. Melanoma can be classified into several subtypes: nodular and superficial spreading
melanomas, which can occur in any location on the body; lentigo maligna melanoma, which is usually found
on the head, neck, and face; and acral lentiginous melanoma, which arises on the palms of the hands and
soles of the feet, and under nails.32>7

Types of Ultraviolet Exposure

Overexposure

Overexposure or excessive exposure, as used in this document, means any ultraviolet (UV) exposure that is
likely to increase a person’s risk of skin cancer, without conferring benefits beyond those that can be achieved
through more limited outdoor exposures. Overexposure frequently results in tanned or sunburned skin.
Seeking a tan (whether indoor tanning or outdoor sunbathing) is considered overexposure for the purpose of
this document. Sunbathing and indoor tanning are common methods of skin tanning.




Unnecessary or avoidable exposures, as used in this document, are those UV exposures that can be easily
avoided. Seeking a tan for cosmetic purposes, whether indoors or outdoors, is considered an unnecessary
exposure. Some outdoor exposures are necessary as part of daily routines, such as walking for transportation,
being outdoors for physical activity, or working outdoors. Sun protection can be used to reduce risks of
unavoidable exposure.

Erythema, or sunburn, is defined as an acute cutaneous inflammatory reaction to UV exposure, with classic
signs of inflammation, such as redness, warmth, tenderness, and edema.**> Sunburn is a clear indication

of overexposure. However, a person can have suffered overexposure even in the absence of signs of
sunburn,128.183,184

Limited Exposure

Limited exposure to UV radiation, as used in this document, refers to very brief (5—-15 minute) outdoor
exposures received during the course of daily activities or exposures at very low UV Index levels (2 or less).
For most people, the risk of skin cancer from such limited, incidental UV exposure is likely low. However,
damage from UV radiation is cumulative, so even limited exposures can result in harm over time.

The risks and benefits of UV exposure vary by individual, as well as by environmental conditions, such as
weather, altitude, latitude, and the presence of reflective surfaces, such as snow, sand, or water. For a very
fair-skinned person in the summer sun at low latitudes or high altitudes, even a very short time outdoors
could lead to overexposure, especially in highly reflective environments, such as areas that are snowy, sandy,
or near bodies of water,135-137.181

Conversely, for a very dark-skinned person, short exposures may not be enough to achieve sufficient vitamin
D levels, especially in the winter in northern climates.'’® Skin pigmentation can also vary within individuals.
For example, some people have vitiligo, a condition in which the melanocytes in some areas of the skin do
not function, resulting in patches of depigmented skin that are sensitive to UV radiation.**® Current evidence
indicates that UV exposures below the amount needed to induce sunburn, including exposures that result in a
tan, can also increase skin cancer risk.128183184292417




APPENDIX 2: SIGNS AND SYMPTOMS OF
SKIN CANCER

Melanomas diagnosed at earlier stages are much more treatable than those diagnosed at later stages.®*!
Anyone can get skin cancer, and everyone should know the symptoms of this disease. Changes in the skin,
such as a new growth, a sore that does not heal, or a change in an existing mole, are the most common signs
of skin cancer.

The characteristics of malignant melanoma are often described as the A-B-C-D-Es of melanoma:

A = asymmetrical. Does the mole or spot have an irregular shape
with two halves that look very different?

B = border. Is the border irregular or jagged?
c = color. Is the color uneven?
D = diameter. Is the mole or spot larger than the size of a pea?

E = evolving. Has the mole or spot changed during the past
few weeks or months?

Not all skin cancers look the same. If a person notices a change in the skin, such as a new growth, a sore
that does not heal, a change in an old growth, or any of the A-B-C-D-Es of melanoma, he or she should
consult a doctor.




APPENDIX 3: SKIN CANCER SCREENING

Some groups recommend periodic skin cancer screening,? either by a health care provider or by self-
examination.?%?°1 Consistent and regular screening identifies melanomas that are, on average, thinner than
those found during usual care. Whether detection of these lesions leads to fewer cases of disease or death
is unknown.?*? For this reason, the independent U.S. Preventive Services Task Force (USPSTF) has stated that
current evidence is insufficient® to recommend skin cancer screening by primary care providers among the
general U.S. adult population. On May 15, 2014, the USPSTF released a draft research plan that will be used
to guide a systematic review of the evidence by researchers.?® Despite the insufficient evidence supporting
screening in the general population, an estimated 87% of Americans believe that skin cancer screening is
recommended.?**

Although screening is not currently recommended, providers should remain alert to suspicious lesions. The
USPSTF states the following: “Clinicians should remain alert for skin lesions with malignant features noted
in the context of physical examinations performed for other purposes. Asymmetry, border irregularity, color
variability, diameter greater than 6 mm (ABCD criteria), or rapidly changing lesions are features associated
with an increased risk for cancer. Biopsy of suspicious lesions is warranted.”

A recent study conducted in one state in Germany found that population-based screening was associated
with reduced melanoma death rates.*'® Although the results are promising, some of these reductions
occurred before implementation of the screening portion of the study, which suggests that some of the
reduction could be due to increased awareness among the population as a result of the communications
campaign related to the screening program. Screening did not reduce melanoma deaths in a recent study in
Switzerland, a country with a particularly high incidence of cutaneous melanoma, implying that other primary
and secondary strategies may be more effective.**®

Further studies are needed to determine the effectiveness of screening among the general population.
Research is also needed to determine the relative benefits and cost benefits of various screening strategies,
particularly in a diverse population like that of the United States, where wide variations exist in environmental
UV exposure and the geographic latitude (and thus the UV intensity) of where people live.

2 Skin cancer screening is defined as an evaluation of the skin by a medical provider, in the absence of changes to the skin.
> The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of this service. Evidence is

lacking, of poor quality, or conflicting, and the balance of benefits and harms cannot be determined.




APPENDIX 4: SUCCESS STORIES IN SKIN
CANCER PREVENTION

Federal Resources for Skin Cancer Prevention in Schools

A 2002 CDC report, Guidelines for School Programs to Prevent Skin Cancer,**° reviewed both the scientific
evidence on skin cancer prevention and current school practices. It suggested guidelines for a comprehensive
approach to skin cancer prevention in schools through policies, environmental change, education, family
involvement, professional development, health services, and evaluation.

To support schools’ implementation of these guidelines and to help schools create and maintain a physical
environment that would support sun safety by ensuring that school grounds have adequate shade, CDC
subsequently created a manual for schools called Shade Planning for America’s Schools.>®® The manual
outlines steps that school communities can take to develop a comprehensive approach to reducing the

risk of skin cancer, including strategies for providing shade at schools, an overview of how to plan a shade
project, success stories from schools and school districts that have completed shade planning projects, and
information on how to conduct a shade audit. CDC also created the Sun Safety for America’s Youth Toolkit, a
resource for local comprehensive cancer control programs.** It outlines a step-by-step process for program
planning, suggests strategies for implementing sun protection education in schools, and provides sample
evaluation questions.**!

RAYS Skin Cancer Prevention Program Shines Bright for
New Mexico Schoolchildren

The RAYS (Raising Awareness in Youth About Sun Safety) Project provides funding and technical support to
elementary schools and community organizations across New Mexico to implement sun-safety education.

It is supported by the New Mexico Department of Health Comprehensive Cancer Program. The RAYS Project
uses various evidence-based and preapproved curricula, including Sunny Days, Healthy Ways, the SunSmart
Project, and the U.S. Environmental Protection Agency’s (EPA’s) SunWise Program.

Many RAYS Project schools have changed policies on their campuses to support sun protection, including
changing recess times to avoid peak UV exposure, allowing students to wear hats and sunglasses, and
providing shade on playgrounds. English- and Spanish-language materials have been developed for parents
and have been distributed to various audiences statewide. RAYS Project contractors also include sun-safety
education from evidence-based programs in other health-related school and community events.*??

For more information about the RAYS Project and other CDC-supported Comprehensive Cancer Control
Programs working on skin cancer prevention, visit http://www.cdc.gov/cancer/ncccp/pdf/success/
SuccessStories.pdf.

City of Toronto Shade Policy

The City of Toronto in Ontario, Canada, enacted a citywide shade policy in 2007. The shade policy states that
providing shade can be an effective way to reduce exposure to UV radiation and its associated health risks,
such as skin cancer. Furthermore, the presence of shade can encourage physical activity, reduce greenhouse


http://www.cdc.gov/cancer/ncccp/pdf/success/SuccessStories.pdf
http://www.cdc.gov/cancer/ncccp/pdf/success/SuccessStories.pdf

gas and air pollutant emissions, lessen the urban heat island effect, and reduce energy costs. Under the

policy, providing shade, either natural or constructed, should be an essential element when planning for and
developing new city facilities, such as parks or public spaces, and in refurbishing existing city-owned and city-
operated facilities and sites. Increasing shade in Toronto contributes to a healthier and more sustainable city.

In 2010, the City of Toronto developed shade guidelines to help implement the shade policy. For more
information, visit http://www1.toronto.ca/health/shadeguidelines. The shade policy and guidelines were
created by the Ultraviolet Radiation and Shade Working Group of the Toronto Cancer Prevention Coalition
with the support of Toronto Public Health, the Toronto Board of Health, and the Toronto City Council.
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APPENDIX §: FEDERAL DEPARTMENTS,
AGENCIES, AND POLICIES

Appendix 5 presents information about current federal efforts on skin cancer prevention. Recommendations
from federal agencies and from national organizations that are leaders in skin cancer prevention are
summarized in Table A on page 79.

U.S. Department of Health and Human Services:
Healthy People

The U.S. Department of Health and Human Services (HHS) and federal agencies within HHS—including

the Centers for Disease Control and Prevention (CDC), National Cancer Institute (NCI) within the National
Institutes of Health (NIH), U.S. Food and Drug Administration (FDA), and others—work together to develop
Healthy People goals and objectives, which provide science-based, 10-year national objectives for improving
the health of all Americans. Measureable objectives related to skin cancer include reducing melanoma
mortality, reducing the proportion of adults who report sunburn, reducing the proportion of adults and high
school students in grades 9-12 who report using artificial sources of UV light for tanning, and increasing the
proportion of adults and high school students in grades 9-12 who follow protective measures that may lessen
the risk of skin cancer.

CDC and NCI work together in ongoing efforts to monitor skin cancer and behaviors related to known

risks and to track progress toward meeting the Healthy People objectives for skin cancer. For example, in
November 2011, several articles from CDC were published in a supplemental issue of the Journal of the
American Academy of Dermatology (http://www.jaad.org/issues?issue_key=50190-9622%2811%29X0013-0).
Some articles described patterns of melanoma, and others focused on melanoma prevention. Contributors
included partners from the state-based central cancer registries, the American Cancer Society, NCl, and
academic centers.

In addition, CDC and NCI routinely publish analyses of data from the National Health Interview Survey and its

Cancer Control Supplement (NHIS CCS),"**?*” which they cosponsor. CDC also publishes analyses of Youth Risk
Behavior Survey (YRBS) data related to both sun protection and indoor tanning.34423

National Cancer Institute

NCI produces the Cancer Trends Progress Report Updates (http://progressreport.cancer.gov), which
summarize the nation’s progress against skin cancer and other cancers in relation to Healthy People
objectives and other targets set by HHS. The first report was published in 2001, and the data have been
updated about every 2 years since then, with annual updates beginning in 2014. The updates include key
measures of progress along the cancer control continuum, including risk factor monitoring for skin cancer,
especially related to sun protection behavior, indoor tanning, and sunburn. They use national trend data to
illustrate where advances have been made and gaps still remain.
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NClI also fields the Health Information National Trends Survey (HINTS), which collects nationally
representative data about the American public’s use of cancer-related information.?*® For example, HINTS
publications show that, despite the large control over behavioral factors that people may exert—such as
avoiding UV exposure, wearing protective clothing, and applying broad spectrum sunscreen with a sun
protection factor (SPF) of 15 or higher—many adults do not perceive cancer as preventable and are less likely
to engage in skin cancer prevention practices.?*

NClI’s Cancer Control P.L.A.N.E.T. (Plan, Link, Act, Network with Evidence-based Tools) (http://cancercontrol
planet.cancer.gov) is a web-based portal that provides access to data and resources for cancer control
planning efforts. It is a joint effort between NCI, CDC, the Substance Abuse and Mental Health Services
Administration (SAMHSA), and the Agency for Healthcare Research and Quality (AHRQ). The portal can help
planners, program staff, and researchers to design, implement, and evaluate evidence-based cancer control
programs. State-level melanoma incidence and mortality data and data on skin cancer risk perceptions are
also available on the site through State Cancer Profiles (http://statecancerprofiles.cancer.gov).

NCI and SAMHSA cosponsor the Research-tested Intervention Programs (RTIPs) website (http://rtips.cancer.
gov/rtips), which is a searchable database of cancer control interventions and related program materials.
Interventions included in the RTIPs database must meet specific inclusion criteria to ensure research integrity,
intervention impact, and amenability to dissemination in the United States. When possible, the RTIPs page
for a given intervention links directly to corresponding recommendations from The Guide to Community
Preventive Services (The Community Guide) (see Table B on page 81 and http://www.thecommunityguide.
org/cancer/index.html). The website is designed to provide program planners and public health practitioners
easy and immediate access to research-tested materials for use in a community or clinical setting.

NClI scientists also have developed an online Melanoma Risk Assessment Tool, which is designed to help
clinicians to evaluate an individual’s risk of melanoma (http://www.cancer.gov/melanomarisktool/). The tool
is limited to estimating risk for non-Hispanic whites, and it is not appropriate for people with a family history
of melanoma.

NClI’s Physician Data Query (PDQ) is a comprehensive cancer database that contains summaries on a wide
range of cancer topics. The PDQ cancer information summary on skin cancer provides health professionals
with comprehensive, peer-reviewed, evidence-based information about skin cancer prevention. It is intended
as a resource to inform and assist clinicians; it does not provide practice guidelines. See http://www.cancer.
gov/cancertopics/pdg/prevention/skin/HealthProfessional.

In addition, the NCI website has health education information on skin cancer causes, prevention, and
treatment (http://www.cancer.gov/cancertopics/types/skin). It includes a unique resource for people with
darker skin, called Anyone Can Get Skin Cancer (http://www.cancer.gov/cancertopics/prevention/skin/
anyone-can-get-skin-cancer). NCI also sponsors extramural research related to health behaviors, including
skin cancer prevention.**

Centers for Disease Control and Prevention

CDC provides administrative, research, and technical support for the Community Preventive Services Task
Force, an independent, nonfederal panel of public health and prevention experts. The panel provides
evidence-based findings and recommendations about community preventive services, programs, and
policies to improve health. Its members represent a broad range of research, practice, and policy expertise in
community preventive services, public health, health promotion, and disease prevention.
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CDC programs contribute subject matter experts to participate, and sometimes take the lead, in conducting
systematic reviews for The Community Guide (http://www.thecommunityguide.org/index.html). The
Community Guide is a resource that provides evidence-based recommendations and findings developed

by the panel about what programs and policies work to improve public health and prevent disease in the
community.3°®® The Community Guide includes recommendations on effective community-based skin cancer
prevention interventions (see Table B on page 81 and http://www.thecommunityguide.org/cancer/index.
html). Recommendations are periodically updated to reflect the latest scientific evidence.

CDC has also led communications campaigns designed to reduce UV exposure among individuals and in
communities. HHS and CDC sponsored the Choose Your Cover Campaign, a 5-year skin cancer prevention and
education campaign that ended in May 2003 (some campaign materials are available at http://www.cdc.gov/
cancer/dcpc/publications/skin.htm).*?> In 2014, CDC sponsored The Burning Truth communication initiative,
which encourages individuals to keep their skin healthy and beautiful for life by protecting themselves from
too much exposure to UV rays from the sun and tanning beds. For more information, see http://www.cdc.
gov/cancer/skin/burningtruth.

In addition, CDC provides technical assistance to grantees that receive funding under the National
Comprehensive Cancer Control Program (NCCCP). CDC suggests that funded programs address skin cancer
prevention through the use of evidence-based interventions and promising environmental strategies to
reduce UV exposure.

Comprehensive Cancer Control Programs and Coalitions

CDC funds 65 programs in states, territories, Pacific Island jurisdictions, and tribes/tribal organizations
through the NCCCP to establish broad-based comprehensive cancer control (CCC) coalitions, assess the
burden of cancer, and develop and implement CCC plans to reduce cancer incidence and mortality.**® Each
program uses cancer incidence data to identify high-priority cancers. Some CCC plans identify melanoma as
a problem in their communities and have objectives that address prevention. A review of published cancer
plans identified 25 CCC plans that addressed sun safety in their goals or objectives, and 18 had chapters or
sections devoted to discussion of UV exposure, sun protection, or skin cancer prevention.*’

During 2007-2012, nine CCC programs received additional funding to implement skin cancer programs in
various settings. Common intervention settings and strategies include school-based education and policies,
educational outreach in recreational settings (e.g., pools, beaches, camps, and golf courses), environmental
approaches in child care settings to reduce UV exposure, and education about the risks of indoor tanning.3%
Analysis of NCCCP programmatic data in 2013 revealed that 16 CCC coalitions have a skin cancer workgroup,
and 13 CCC programs have annual objectives that specifically address preventing skin cancer in their action
plans submitted to CDC.**® Many objectives use strategies designed to improve education or knowledge in
various settings to educate children, adolescents, and adults about how to reduce UV exposure from the sun
and from indoor tanning.

In addition, many CCC programs are working with partners to address skin cancer prevention through
environmental approaches that reach more people in the community, such as increased shade in
recreational settings and schools. Two CCC programs are working with their partners on long-term objectives
to reduce indoor tanning among adolescent females. Three NCCCP awardees received funding and technical
assistance to use policy and environmental approaches for cancer control to address skin cancer prevention.
Activities included educating stakeholders about the link between artificial UV exposure and melanoma and
developing shade structure policies.
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Agency for Healthcare Research and Quality

AHRQ provides scientific and administrative support for the independent U.S. Preventive Services Task
Force (USPSTF). The USPSTF, in partnership with an AHRQ Evidence-Based Practice Center, completed

a systematic evidence review on behavioral counseling in primary care to prevent skin cancer. The
evidence review, the final USPSTF recommendations, and a consumer guide are available at http://www.
uspreventiveservicestaskforce.org/uspstf/uspsskco.htm. Information about skin cancer screening is also
available on the USPSTF website.

As part of its mission to improve health care, from primary prevention to chronic care management, AHRQ

is exploring how to develop, strengthen, and sustain relationships among primary care practices, the
community, and public health organizations in order to meet the needs of patients and families. These efforts
are valuable to groups working to improve skin cancer prevention. To learn more, visit Building Relationships
Between Clinical Practices and the Community to Improve Care on the AHRQ website (http://www.
innovations.ahrg.gov/linkingClinicalPractices.aspx).

The AHRQ Innovations Exchange website (http://www.innovations.ahrg.gov) provides information about
specific skin cancer prevention tools, such as how to use interactive kiosks, provide skin cancer screening and
education at beaches, and work with members of the deaf community to improve cancer awareness (http://
www.innovations.ahrg.gov/innovations_qualitytools.aspx?search=skin cancer).

U.S. Food and Drug Administration

At the federal level, FDA regulates indoor UV tanning devices under separate authorities, both as medical
devices and as radiation-emitting electronic products. FDA published a performance standard (21 CFR
1040.20) to set requirements for indoor tanning devices in 1979 and amended this standard in 1985

to accommodate devices that emitted primarily UVA radiation.?*® FDA’s current performance standard
requires that a sunlamp product’s label include a recommended exposure schedule (see example at
http://tanresponsibly.com/uv-light).3>® FDA has advised manufacturers that this schedule should provide

for exposures of no more than three sessions in the first week.3*® The performance standard contains
requirements for the warning label on the product, the proportion of shortwave UV radiation, timer settings,
and transmittance requirements for protective eyewear supplied with the device.

FDA inspectors inspect the manufacturing sites of sunlamp products (as resources allow) to verify compliance
with FDA’s performance standard. FDA also provides “model state regulations” for sunlamp products as
guidance for states to use in their radiation protection programs. State inspectors routinely inspect tanning
salons to ensure that the equipment in the salons carries appropriate labeling and a timer control as required
by the FDA performance standard, in addition to any state requirements for operator training or procedures
to ensure proper hygiene.

Under its medical device authority, FDA originally classified indoor tanning devices as low risk (Class I)
medical devices.*** However, based on advice from its advisors and consultants at a March 2010 Advisory
Committee meeting and review by agency experts, the agency issued a final order in May 2014 that
reclassified sunlamp products as moderate to high risk (Class Il) devices.?**° Once effective, the order
requires manufacturers of sunlamps to include a visible black box warning on the device that people younger
than age 18 years should not use these devices. Manufacturers must receive 510(k) premarket clearance from
FDA for newly marketed devices, which were previously exempt from any premarket review. Manufacturers


http://www.uspreventiveservicestaskforce.org/uspstf/uspsskco.htm
http://www.uspreventiveservicestaskforce.org/uspstf/uspsskco.htm
http://www.innovations.ahrq.gov/linkingClinicalPractices.aspx
http://www.innovations.ahrq.gov/linkingClinicalPractices.aspx
http://www.innovations.ahrq.gov
http://www.innovations.ahrq.gov/innovations_qualitytools.aspx?search=skin cancer
http://www.innovations.ahrq.gov/innovations_qualitytools.aspx?search=skin cancer
http://tanresponsibly.com/uv-light

must demonstrate that their products have met certain performance testing requirements, address certain
product design characteristics, and provide comprehensive labeling that presents consumers with clear
information on the risks of use.

FDA also regulates over-the-counter drugs, including sunscreens. Under labeling changes that became
effective in 2012, sunscreens labeled as both broad spectrum and SPF 15 (or higher) are labeled as reducing
the risk of skin cancer and reducing the risk of early skin aging caused by the sun if they are used as directed
and in combination with other sun protection measures. All sunscreen products are labeled as helping to
prevent sunburn. Any product that is not broad spectrum, or that is broad spectrum but has an SPF of at least
2 but less than 14, will have a warning stating that the product has been shown only to help prevent sunburn,
not skin cancer or early skin aging. In 2011, FDA proposed limiting the maximum SPF on sunscreen labels to
“50+”, because FDA did not have adequate data to show that products with an SPF higher than 50 provide any
additional benefit compared with products with an SPF of 50 or lower (http://www.fda.gov/forconsumers/
consumerupdates/ucm258416.htm).

Federal Trade Commission

The Federal Trade Commission (FTC) is responsible for investigating false, misleading, and deceptive
advertising claims about products and services, including tanning devices. In May 2010, the agency issued a
complaint and final order against the Indoor Tanning Association (ITA).3¢* Among other things, the complaint
alleged that ITA’s advertising materials had represented that (1) tanning, including indoor tanning, does not
increase the risk of skin cancer; (2) tanning, including indoor tanning, poses no danger; (3) indoor tanning

is approved by the government; and (4) indoor tanning is safer than tanning outdoors because, in indoor
tanning facilities, the amount of UV light is monitored and controlled. The complaint charged that these
claims were false.

The settlement reached in this case bars ITA from making deceptive claims in the future and requires certain
ITA advertisements to include health disclosures. In response to public comments opposing FTC’s action, the
agency noted that its investigation was informed by a thorough analysis of the available scientific evidence,
including review of relevant scientific studies and consultation with experts from government, academia, and
the industry. In connection with the ITA case, FTC released a consumer alert, stating that UV radiation from
tanning devices damages the skin and poses serious health risks, including cancer, and that tanning is not
necessary to get the health benefits of vitamin D.*°

U.S. Environmental Protection Agency

To help people plan outdoor activities so they can reduce UV exposure, the National Weather Service and EPA
publish the UV Index, a forecast of the risk of overexposure to UV radiation from the sun at a given location,
date, and time. For more information, visit the following websites: http://www.epa.gov/sunwise/uvindex.
html, http://www.epa.gov/sunwise/uviresources.html, or http://www?2.epa.gov/sunwise/uv-index-scale.*3143
The index ranges from 0 to 11+, with higher values indicating greater risk of overexposure. The forecast is
calculated every day on the basis of the angle of the sun, ozone levels, expected cloud cover, and other local
conditions.

In 2000, EPA launched SunWise, a health and environmental education program that teaches children and
their caregivers how to protect themselves from overexposure to the sun. For more information about
SunWise, visit the EPA website at http://www.epa.gov/sunwise.
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National Park Service

The National Park Service (NPS), a bureau within the U.S. Department of the Interior, offers recreational
opportunities for about 275 million visitors every year and manages 401 parks throughout the United States.
For nearly 100 years, NPS has contributed to the health and well-being of Americans by providing places that
inspire physical activity, promote physical and mental health, and foster community through the preservation
of ecosystems and interpretation of a shared heritage. Hand in hand with its efforts to provide opportunities
for fun in the most beautiful outdoor environments in the country, NPS is also dedicated to educating the
public about the importance of sun protection.

NPS has collaborated with partners such as the EPA SunWise program and the National Council on Skin Cancer
Prevention to educate the public about ways to enjoy our nation’s treasures while keeping safe in the sun. In
2012, NPS and its partners created a public service announcement on sun safety to be used for the annual
“Don’t Fry Day” campaign (http://www2.epa.gov/sunwise/dont-fry-day). In addition, NPS teamed up with
other federal partners to create a “Healthy Parks, Healthy People” sun-safety window display to educate the
public on how to safely engage in outdoor activities in our national parks while preventing overexposure to
harmful sun rays. NPS’s Safe Adventures program bases its prevention strategies on science to promote well-
being and outdoor recreation while providing tools, information, and guidance that empower the public to
have a safe adventure in national parks.

Occupational Safety and Health Administration

The general duty clause of the Occupational Safety and Health Act states the following in Section 5(a)(1):
“Each employer shall furnish to each of his employees employment and a place of employment which are
free from recognized hazards that are causing or are likely to cause death or serious physical harm to his
employees.”** The Occupational Safety and Health Administration (OSHA) does not mandate employee
exposure limits specific to UV radiation.*** OSHA’s Campaign to Prevent Heat lliness in Workers is designed
to raise awareness and educate workers and employers about the dangers of working in the heat. OSHA
collaborates with the National Oceanic Atmospheric Administration and other federal agencies, such as
EPA and CDC, for a joint public information notice for sun-safety awareness and participates in the National
Council on Skin Cancer Prevention’s “Don’t Fry Day.”43:4%6

Affordable Care Act

The Affordable Care Act (Section 10907) created a 10% excise tax on indoor tanning services, which became
effective on July 1, 2010.3*° The tax is only applicable to UV tanning services, excluding phototherapy sessions
performed by a licensed medical professional. Tanning devices sold directly to consumers, facilities that offer
tanning as an additional service to members without a separate fee, and sunless tanning products are not
subject to the tax. The Affordable Care Act also requires that nongrandfathered health plans offered in the
individual or group market provide benefits for and prohibit the imposition of cost-sharing requirements

for USPSTF-recommended preventive services with a rating of “A” or “B.” This requirement includes the
USPSTF recommendation to counsel children, adolescents, and young adults aged 10-24 years with fair

skin about minimizing their exposure to UV radiation to reduce risk of skin cancer (B rating). For this type

of recommendation, which only applies to a specific population, decisions about whether an individual is
part of this population and should receive the given preventive service should be made by the attending
provider.437:438
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Table A. Skin Cancer Prevention Recommendations by Federal Agencies and
National Organizations

 Stay in the shade, especially during midday hours.

Centers for Disease Control » Wear clothing that covers your arms and legs.
and Prevention  Wear a hat with a wide brim to shade your face, head, ears, and neck.
http://www.cdc.gov/cancer/skin/basic_info/ « Wear sunglasses that wrap around and block both UVA and UVB rays.

prevention.htm . . .
 Use sunscreen with sun protection factor (SPF) 15 or higher and both

UVA and UVB protection.

 Avoid indoor tanning.

e Do not burn.
* Avoid sun tanning and tanning beds.
U.S. Environmental * Generously apply sunscreen.
Protection Agency * Wear protective clothing.
http://www.epa.gov/sunwise/actionsteps.html e Seek shade.
 Use extra caution near water, snow, and sand.
e Check the UV Index.

e Get vitamin D safely.

¢ Reduce time in the sun.

 Dress with care.

U.S. Food and Drug Administration .
* Be serious about sunscreen.

http://www.fda.gov/ForConsumers/

ConsumerUpdates/ucm049090.htm > ToEser e S ST S

* Protect the eyes.

e Slip! Slop! Slap! Wrap!

e Cover up.
Occupational Safety and « Use sunscreen.
Health Administration
* Wear a hat.
https://www.osha.gov/Publications/OSHA3166/
osha3166.html » Wear UV-absorbent shades.

e Limit exposure.
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» Seek shade when appropriate.

American Academy

of Dermatology » Wear protective clothing.
http://www.aad.org/spot-skin-cancer/ * Generously apply a broad spectrum, water-resistant sunscreen.
understanding-skin-cancer/how-do-i-prevent-  + Use extra caution near water, snow, and sand.

skin-cancer . .

* Avoid tanning beds.

* Keep babies younger than 6 months out of direct sunlight. Find shade
under a tree, umbrella, or the stroller canopy.

* When possible, dress yourself and your kids in cool, comfortable
clothing that covers the body, like lightweight cotton pants, long-
sleeved shirts, and hats.

American Academy of Pediatrics ¢ Select clothes made with a tight weave—they protect better than

. . clothes with a looser weave.
http://www.healthychildren.org/english/safety-
prevention/at-play/pages/Sun-Safety.aspx * Wear a hat or cap with a brim that faces forward to shield the face.

* Limit your sun exposure between 10 am and 4 pm, when UV rays are
strongest.

* Wear sunglasses with at least 99% UV protection (look for child-sized
sunglasses with UV protection for your child).

¢ Use sunscreen.

* Setagood example.

 Slip! Slop! Slap! Wrap!
= Slip on ashirt.
= Slop on sunscreen.
= Slap on a hat.

= Wrap on sunglasses to protect the eyes and skin

American Cancer Society around them.
http://www.cancer.org/cancer/  Seek shade.
sk!ncancer—melanqma/morelnformat!on/ . « Protect your skin with clothing.
skincancerpreventionandearlydetection/skin-
cancer-prevention-and-early-detection-u-v- * Use sunscreen.

protection * Read the labels.

* Be sure to apply sunscreen properly.
e Wear a hat.

e Wear sunglasses that block UV rays.
* Avoid tanning beds and sunlamps.

¢ Protect children from the sun.

¢ Do not burn or tan.

National Council on Skin * Seekshade.

Cancer Prevention » Wear protective clothing.
http://www.skincancerprevention.org/skin- * Generously apply sunscreen.
cancer/prevention-tips * Use extra caution near water, snow, and sand.

* Get vitamin D safely.
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Table B. Community-Level Approaches to Preventing Skin Cancer: Recommendations from The
Guide to Community Preventive Services

Child care centers

Primary and middle
schools (kindergarten
through 8th grade)

High schools and colleges

Health care settings

Outdoor recreational and
tourism settings

Children, caregivers
(staff, teachers,

or parents),

or both

Children, caregivers
(staff, teachers,

or parents),

or both

Adolescents and
young adults,
teachers, or parents
or a combination
of the three

Providers, patients,
or clients

Recreation staff,
adults, and children

Include one or more of the following:

Educational activities through classroom
instruction.

Small media, such as brochures and flyers.

Activities to influence children’s or students’
behaviors, such as modeling, demonstration,
or role-playing.

Activities to change the knowledge,
attitudes, or behaviors of parents, caregivers,
or teachers.

Environmental changes, such as making
shaded areas available for outdoor activities.

Policy changes, such as scheduling outdoor
activities to avoid hours of peak sunlight or
allowing students to wear protective hats
when outdoors.

Include one or more of the following:

Provider education sessions.
Internet-based education.
Videos.

Role-modeling.

Include one or more of the following:

Educational brochures.

Sun-safety training for recreation staff.
Role-modeling by recreation staff.
Sun-safety lessons.

Interactive activities.

Signs or other prompts encouraging use of
sun protection.

Recommended based on
evidence of effectiveness
in increasing children’s
protection from
excessive UV exposure
(May 2013).

Recommended based on
evidence of effectiveness
in increasing children’s
sun protection behaviors
and decreasing UV
exposure, sunburn
incidence, and formation
of new moles (August
2012).

Insufficient evidence
(May 2013).

Insufficient evidence
(July 2002).

Recommended based
on strong evidence
of effectiveness in
improving sunscreen
use and improving
participants’sun
protective behaviors.
(February 2014).




Outdoor Workers Include one or more of the following: Recommended based on

occupational e Provision of information to workers through evidence of effectiveness

settings instruction, small media, or both. Inincreasing outdoqr
workers’ sun protective
* Additional activities intended to change the behaviors and in
knowledge, attitudes, beliefs, intentions, or reducing sunburn
behaviors of workers, such as modeling or (August 2013).

demonstrations.

¢ Environmental or policy approaches, such as
providing shade and sunscreen.

Multicomponent, Communitywide in a A combination of the following across multiple Recommended based on
communitywide defined geographic settings: evidence of effectiveness
interventions area in increasing sunscreen

* Individual-directed strategies.
ndividual-directed strategies use (April 2012)

* Mass media campaigns.

e Environmental and policy changes.

Mass media Communitywide, Dissemination of information and behavioral Insufficient evidence
campaigns (when but may be aimed at guidance to wide audiences through media (June 2011).
implemented alone specific audiences; channels such as the following:
rather.than as part of t){plc.ally.uses broad « Print media (e.g, newspapers, magazines).
a multicomponent distribution channels
intervention) ¢ Broadcast media (e.g., radio, television).

* Billboards.

* Internet.
Strategies targeting Children’s parents Single or multicomponent interventions, Insufficient evidence
children’s parents and and caregivers (e.g., including one or more of the following: (July 2002).
caregivers nannies, other family

¢ Educational component using small media
(e.g., educational brochures, newsletters, tip
cards, postcard reminders), sun-safety lessons,
interactive activities, and incentives for parents
and children.

members, lifeguards,
teachers, coaches)

¢ Environmental component (e.g., an increase in
available shaded areas, free sunscreen, point-
of-purchase prompts and discount coupons for
hats, sun-safety logo T-shirts, sunscreen).

Source: The Guide to Community Preventive Services (http://www.thecommunityguide.org/cancer/skin/education-policy/index.html).


http://www.thecommunityguide.org/cancer/skin/education-policy/index.html

APPENDIX 6: ABBREVIATIONS AND ACRONYMS

250HD 25-hydroxyvitamin D

AHRQ Agency for Healthcare Research and Quality

BCC basal cell carcinoma

BRFSS Behavioral Risk Factor Surveillance System

CCC Comprehensive Cancer Control

CDC Centers for Disease Control and Prevention

CMS Centers for Medicare & Medicaid Services

DHA dihydroxyacetone

EHR electronic health record

EPA U.S. Environmental Protection Agency

FDA U.S. Food and Drug Administration

FTC Federal Trade Commission

HHS U.S. Department of Health and Human Services
HINTS Health Information National Trends Survey

IARC International Agency for Research on Cancer
IOM Institute of Medicine

ITA Indoor Tanning Association

NCCCP National Comprehensive Cancer Control Program
NCI National Cancer Institute

NHANES National Health and Nutrition Examination Survey
NHIS National Health Interview Survey

NIH National Institutes of Health

NMSC nonmelanoma skin cancer

NPS National Park Service

OSHA Occupational Safety and Health Administration
P.L.AN.ET. Plan, Link, Act, Network with Evidence-based Tools
RAYS Raising Awareness in Youth About Sun Safety
RTIPs Research-tested Intervention Programs

SAD seasonal affective disorder

SAMHSA Substance Abuse and Mental Health Services Administration
SCC squamous cell carcinoma

SES socioeconomic status

SHPPS School Health Policies and Practices Study

SPF sun protection factor

USPSTF U.S. Preventive Services Task Force

uv ultraviolet

UVA ultraviolet A

UvB ultraviolet B

uvc ultraviolet C

WHO World Health Organization

YRBS Youth Risk Behavior Survey







REFERENCES

10.

11.

12.

13.

14.

15.
16.
17.
18.

19.

20.

21.

22.

23.

24,

25.
26.

27.
28.

29.

Lomas A, Leonardi-Bee J, Bath-Hextall F. A systematic review of worldwide incidence of nonmelanoma skin cancer. BrJ Dermatol.
2012;166(5):1069-1080.

Rogers HW, Weinstock MA, Harris AR, et al. Incidence estimate of nonmelanoma skin cancer in the United States, 2006. Arch Dermatol.
2010;146(3):283-287.

Armstrong BK, Kricker A. The epidemiology of UV induced skin cancer. J Photochem Photobiol B. 2001;63:8-18.

Burdon-Jones D, Thomas P, Baker R. Quality of life issues in nonmetastatic skin cancer. Br J Dermatol. 2010;162(1):147-151.

Lewis KG, Weinstock MA. Nonmelanoma skin cancer mortality (1988-2000): the Rhode Island follow-back study. Arch Dermatol.
2004;140(7):837-842.

Pollack LA, LiJ, Berkowitz Z, et al. Melanoma survival in the United States, 1992 to 2005. J Am Acad Dermatol. 2011;65(5 suppl 1):578.e01-578.
el0.

Machlin S, Carper K, Kashihara D. Health care expenditures for non-melanoma skin cancer among adults, 2005-2008 (average annual).
Statistical Brief #345. Rockville, MD: Agency for Healthcare Research and Quality; 2011. http://www.meps.ahrg.gov/mepsweb/data_files/
publications/st345/stat345.shtml. Accessed January 16, 2014.

Stern RS. Prevalence of a history of skin cancer in 2007: results of an incidence-based model. Arch Dermatol. 2010;146(3):279-282.

Jemal A, Saraiya M, Patel P, et al. Recent trends in cutaneous melanoma incidence and death rates in the United States, 1992-2006. J Am Acad
Dermatol. 2011;65(5 suppl 1):517.e01-S17.e11.

Medical Expenditure Panel Survey. Rockville, MD: Agency for Healthcare Research and Quality. http://meps.ahrq.gov/mepsweb/data_stats/
download_data_files.jsp. Accessed January 2014.

U.S. Cancer Statistics Working Group. United States Cancer Statistics: 1999—-2010 Incidence and Mortality Web-based report. Atlanta, GA:
Centers for Disease Control and Prevention, U.S. Dept of Health and Human Services and National Cancer Institute, National Institutes of Health;
2013. http://www.cdc.gov/uscs. Accessed January 20, 2014.

Weir HK, Marrett LD, Cokkinides V, et al. Melanoma in adolescents and young adults (ages 15-39 years): United States, 1999-2006. J Am Acad
Dermatol. 2011;65(5 suppl 1):5S38-549.

Christenson LJ, Borrowman TA, Vachon CM, et al. Incidence of basal cell and squamous cell carcinomas in a population younger than 40 years.
JAMA. 2005;294(6):681-690.

Jemal A, Simard EP, Dorell C, et al. Annual report to the nation on the status of cancer, 1975-2009, featuring the burden and trends in human
papillomavirus(HPV)-associated cancers and HPV vaccination coverage levels. J Nat/ Cancer Inst. 2013;105(3):175-201.

Diepgen TL, Mahler V. The epidemiology of skin cancer. Br J Dermatol. 2002;146 (suppl 61):1-6.

Garbe C, Leiter U. Melanoma epidemiology and trends. Clin Dermatol. 2009;27(1):3-9.

Godar DE. Worldwide increasing incidences of cutaneous malignant melanoma. J Skin Cancer. 2011;2011:858425.

Gandini S, Sera F, Cattaruzza MS, et al. Meta-analysis of risk factors for cutaneous melanoma: Ill. family history, actinic damage and phenotypic
factors. Eur J Cancer. 2005;41(14):2040-2059.

Marcil |, Stern RS. Risk of developing a subsequent nonmelanoma skin cancer in patients with a history of nonmelanoma skin cancer: a critical
review of the literature and meta-analysis. Arch Dermatol. 2000;136(12):1524-1530.

Balamurugan A, Rees JR, Kosary C, Rim SH, Li J, Stewart SL. Subsequent primary cancers among men and women with in situ and invasive
melanoma of the skin. J Am Acad Dermatol. 2011;65(5 suppl 1):569-S77.

Qureshi AA, Zhang M, Han J. Heterogeneity in host risk factors for incident melanoma and non-melanoma skin cancer in a cohort of U.S. women.
J Epidemiol. 2011;21(3):197-203.

Chen T, Fallah M, Kharazmi E, Ji J, Sundquist K, Hemminki K. Effect of a detailed family history of melanoma on risk for other tumors: a cohort
study based on the nationwide Swedish Family-Cancer Database. J Invest Dermatol. 2014;134(4):930-936.

Karagas MR, Stukel TA, Greenberg ER, Baron JA, Mott LA, Stern RS. Risk of subsequent basal cell carcinoma and squamous cell carcinoma of the
skin among patients with prior skin cancer. Skin Cancer Prevention Study Group. JAMA. 1992;267(24):3305-3310.

Mitra D. An ultraviolet-radiation-independent pathway to melanoma carcinogenesis in the red hair/fair skin background. Nature.
2012;491:449-453.

Armstrong BK, Kricker A. How much melanoma is caused by sun exposure? Melanoma Res. 1993;3(6):395-401.

Berwick M, Lachiewics A, Pestak C, Thomas N. Solar UV exposure and mortality from skin tumors. In: Reichrath J, ed. Sunlight, Vitamin D and Skin
Cancer. Vol. 624. New York, NY: Springer; 2008:117-124.

El Ghissassi F, Baan R, Straif K, et al. A review of human carcinogens—part D: radiation. Lancet Oncol. 2009;10(8):751-752.

Saraiya M, Glanz K, Briss P, Nichols P, White C, Das D. Preventing skin cancer: findings of the Task Force on Community Preventive Services on
reducing exposure to ultraviolet light. MMWR Recomm Rep. 2003;52(RR-15):1-12.

Markovic SN, Erickson LA, Rao RD, et al. Malignant melanoma in the 21st century, part 1: epidemiology, risk factors, screening, prevention, and
diagnosis. Mayo Clin Proc. 2007;82(3):364-380.



http://www.meps.ahrq.gov/mepsweb/data_files/publications/st345/stat345.shtml
http://www.meps.ahrq.gov/mepsweb/data_files/publications/st345/stat345.shtml
http://meps.ahrq.gov/mepsweb/data_stats/download_data_files.jsp
http://meps.ahrq.gov/mepsweb/data_stats/download_data_files.jsp
http://www.cdc.gov/uscs

30. International Agency for Research on Cancer, World Health Organization. IJARC Monographs on the Evaluation of Carcinogenic Risks to Humans.
Part D: Solar and Ultraviolet Radiation. 100D. Lyon, France: International Agency for Research on Cancer; 2012. http://monographs.iarc.fr/ENG/
Monographs/vol100D/mono100D.pdf. Accessed December 3, 2013.

31. Eriksson H, Lyth J, Mansson-Brahme E, et al. Later stage at diagnosis and worse survival in cutaneous malignant melanoma among men living
alone: a nationwide population-based study from Sweden. J Clin Oncol. 2014;32(13):1356-1364.

32.  Gruber SB, Armstrong BK. Cutaneous and ocular melanoma. In: Schottenfeld D, Fraumeni JF, eds. Cancer Epidemiology and Prevention. New York,
NY: Oxford University Press; 2006:1196-1229.

33.  World Health Organization. Ultraviolet radiation and health. World Health Organization website. http://www.who.int/uv/uv_and_health/en/
index.html. Accessed June 24, 2013.

34. U.S. Environmental Protection Agency, Office of Air and Radiation, SunWise Program. UV radiation. U.S. Environmental Protection Agency
website. http://www.epa.gov/sunwise/doc/uvradiation.html. Accessed June 11, 2014.

35.  Gilchrest BA. Molecular aspects of tanning. J Invest Dermatol. 2011;131:e14-e17.

36. Gilchrest BA, Eller MS. DNA photodamage stimulates melanogenesis and other photoprotective responses. J Investig Dermatol Symp Proc.
1999;4(1):35-40.

37. Gilchrest B, Eller M, Geller AC, Yaar M. The pathogenesis of melanoma induced by ultraviolet radiation. N EnglJ Med. 1999;340(17):1341-1348.

38. Grinde B, Patil GG. Biophilia: does visual contact with nature impact on health and well-being? Int J Environ Res Public Health. 2009;6(9):
2332-2343.

39. Thompson Coon J, Boddy K, Stein K, Whear R, Barton J, Depledge MH. Does participating in physical activity in outdoor natural environments
have a greater effect on physical and mental wellbeing than physical activity indoors? A systematic review. Environ Sci Technol. 2011;45(5):
1761-1772.

40. Abraham A, Sommerhalder K, Abel T. Landscape and well-being: a scoping study on the health-promoting impact of outdoor environments. Int J
Public Health. 2010;55(1):59-69.

41. Agelli M, Clegg LX, Becker JC, Rollison DE. The etiology and epidemiology of Merkel cell carcinoma. Curr Probl Cancer. 2010;34(1):14-37.

42. Hodgson NC. Merkel cell carcinoma: changing incidence trends. J Surg Oncol. 2005;89(1):1-4.

43. Karagas MR, Weinstock MA, Nelson HH. Keratinocyte carcinomas (basal and squamous cell carcinomas of the skin). In: Schottenfeld D, Fraumeni
JF, eds. Cancer Epidemiology and Prevention. 3rd ed. New York, NY: Oxford University Press; 2006:1230-1250.

44. Surveillance, Epidemiology, and End Results (SEER) Program. Bethesda, MD: National Cancer Institute. SEER*Stat Database: Mortality - all COD,
aggregated with state, total U.S. (1969-2010) <Katrina/Rita population adjustment>, National Cancer Institute, Division of Cancer Control and
Population Sciences, Surveillance Research Program, Surveillance Systems Branch, released April 2013. Underlying mortality data provided by
National Center for Health Statistics.

45. Karagas MR, Greenberg ER, Spencer SK, Stukel TA, Mott LA. Increase in incidence rates of basal cell and squamous cell skin cancer in New
Hampshire, USA. New Hampshire skin cancer study group. Int J Cancer. 1999;81(4):555-559.

46. Harris RB, Griffith K, Moon TE. Trends in the incidence of nonmelanoma skin cancers in southeastern Arizona, 1985-1996. J Am Acad Dermatol.
2001;45(4):528-536.

47. WuS, HanJ, Li WQ, Li T, Qureshi AA. Basal-cell carcinoma incidence and associated risk factors in U.S. women and men. Am J Epidemiol.
2013;178(6):890-897.

48. Karia PS, Han J, Schmults CD. Cutaneous squamous cell carcinoma: estimated incidence of disease, nodal metastasis, and deaths from disease in
the United States, 2012. J Am Acad Dermatol. 2013;68(6):957-966.

49. National Program of Cancer Registries (NPCR) and Surveillance, Epidemiology, and End Results (SEER) Program. Atlanta, GA: Centers for Disease
Control and Prevention and Bethesda, MD: National Cancer Institute. Data from 2007-2011.

50. Surveillance, Epidemiology, and End Results (SEER) Program. Bethesda, MD: National Cancer Institute. SEER*Stat Database: Incidence - SEER
9 regs research data, nov 2011 sub (1973-2010) <Katrina/Rita population adjustment> - linked to county attributes - total U.S., 1969-2010
counties, National Cancer Institute, Division of Cancer Control and Population Sciences, Surveillance Research Program, Surveillance Systems
Branch, released April 2013, based on the November 2012 submission.

51. Edwards BK, Noone AM, Mariotto AB, et al. Annual report to the nation on the status of cancer, 1975-2010, featuring prevalence of comorbidity
and impact on survival among persons with lung, colorectal, breast, or prostate cancer. Cancer. 2014;120(9):1290-1314.

52. National Program of Cancer Registries (NPCR) and Surveillance, Epidemiology, and End Results (SEER) Program. Atlanta, GA: Centers for Disease
Control and Prevention and Bethesda, MD: National Cancer Institute. Data from 2002-2011.

53.  Watson M, Johnson CJ, Chen VW, et al. Melanoma surveillance in the United States: overview of methods. J Am Acad Dermatol. 2011;65(5 suppl
1):56-S16.

54. Bradford PT, Anderson WF, Purdue MP, Goldstein AM, Tucker MA. Rising melanoma incidence rates of the trunk among younger women in the
United States. Cancer Epidemiol Biomarkers Prev. 2010;19(9):2401-2406.

55.  Whiteman DC, Stickley M, Watt P, Hughes MC, Davis MB, Green AC. Anatomic site, sun exposure, and risk of cutaneous melanoma. J Clin Oncol.
2006;24(19):3172-3177.

56. Durbec F, Martin L, Derancourt C, Grange F. Melanoma of the hand and foot: epidemiological, prognostic and genetic features. A systematic
review. Br J Dermatol. 2012;166(4):727-739.



http://monographs.iarc.fr/ENG/Monographs/vol100D/mono100D.pdf
http://monographs.iarc.fr/ENG/Monographs/vol100D/mono100D.pdf
http://www.who.int/uv/uv_and_health/en/index.html
http://www.who.int/uv/uv_and_health/en/index.html
http://www.epa.gov/sunwise/doc/uvradiation.html

57.
58.

59.

60.

61.

62.
63.

64.

65.
66.
67.

68.

69.

70.

71.
72.

73.

74.

75.

76.
77.

78.

79.

80.

81.

82.
83.

84.

85.
86.

87.

88.

89.

Furney SJ, Turajlic S, Fenwick K, et al. Genomic characterisation of acral melanoma cell lines. Pigment Cell Melanoma Res. 2012;25(4):488-492.

Richards TB, Johnson CJ, Tatalovich Z, et al. Association between cutaneous melanoma incidence rates among white U.S. residents and county-
level estimates of solar ultraviolet exposure. J Am Acad Dermatol. 2011;65(5 suppl 1):550.e51-550.e59.

United States Cancer Statistics: 1999-2010 Mortality. WONDER Online Database. Atlanta, GA: Centers for Disease Control and Prevention, U.S.
Dept of Health and Human Services. http://wonder.cdc.gov/CancerMort-v2010.html. Accessed January 22, 2014.

Chapman PB, Hauschild A, Robert C, et al. Improved survival with vemurafenib in melanoma with BRAF V600E mutation. N Engl J Med.
2011;364(26):2507-2516.

Robert C, Thomas L, Bondarenko |, et al. Ipilimumab plus dacarbazine for previously untreated metastatic melanoma. N Engl J Med.
2011;364(26):2517-2526.

Walkington LA, Lorigan P, Danson SJ. Advances in the treatment of late stage melanoma. BMJ. 2013;346:f1265.

Buster KJ, You Z, Fouad M, Elmets C. Skin cancer risk perceptions: a comparison across ethnicity, age, education, gender, and income. J Am Acad
Dermatol. 2012;66(5):771-779.

Battie C, Gohara M, Verschoore M, Roberts W. Skin cancer in skin of color: an update on current facts, trends, and misconceptions. J Drugs
Dermatol. 2013;12(2):194-198.

Poggi L, Kolesar JM. Vismodegib for the treatment of basal cell skin cancer. Am J Health Syst Pharm. 2013;70(12):1033-1038.
Lin NU. Targeted therapies in brain metastases. Curr Treat Options Neurol. 2014;16(1):276.

Beale S, Dickson R, Bagust A, et al. Vemurafenib for the treatment of locally advanced or metastatic BRAF v600 mutation-positive malignant
melanoma: a nice single technology appraisal. Pharmacoeconomics. 2013;31(12):1121-1129.

Bickers DR, Lim HW, Margolis D, et al. The burden of skin diseases, 2004: a joint project of the American Academy of Dermatology Association
and the Society for Investigative Dermatology. J Am Acad Dermatol. 2006;55(3):490-500.

Guy GP, Ekwueme DU. Years of potential life lost and indirect costs of melanoma and non-melanoma skin cancer: a systematic review of the
literature. Pharmacoeconomics. 2011;29(10):863-874.

Ekwueme DU, Guy GP, Li C, Rim SH, Parelkar P, Chen SC. The health burden and economic costs of cutaneous melanoma mortality by race/
ethnicity-United States, 2000 to 2006. J Am Acad Dermatol. 2011;65(5 suppl 1):5133-S143.

Fitzpatrick TB. The validity and practicality of sun-reactive skin types | through VI. Arch Dermatol. 1988;124(6):869-871.

Pichon LC, Landrine H, Corral I, Hao Y, Mayer JA, Hoerster KD. Measuring skin cancer risk in African Americans: is the Fitzpatrick Skin Type
Classification Scale culturally sensitive? Ethn Dis. 2010;20(2):174-179.

Andreassi L, Simoni S, Fiorini P, Fimiani M. Phenotypic characters related to skin type and minimal erythemal dose. Photodermatol. 1987;4(1):43-
46.

Beer J, Cesarini J, Cestari T, Diffey B, Miller S, van der Leun J. Sensitivity of human skin to ultraviolet radiation, expressed as Minimal Erythema
Dose (MED). Commission Internationale de L'Eclairage (CIE); 2014. http://www.cie.co.at/index.php?i_ca_id=936. Accessed April 17, 2014.

Tishkoff SA, Reed FA, Friedlaender FR, et al. The genetic structure and history of Africans and African Americans. Science. 2009;324(5930):1035-
1044.

Witherspoon DJ, Wooding S, Rogers AR, et al. Genetic similarities within and between human populations. Genetics. 2007;176(1):351-359.

Rouhani P, Pinheiro PS, Sherman R, et al. Increasing rates of melanoma among nonwhites in Florida compared with the United States. Arch
Dermatol. 2010;146(7):741-746.

Hu S, Parmet Y, Allen G, et al. Disparity in melanoma: a trend analysis of melanoma incidence and stage at diagnosis among whites, Hispanics,
and blacks in Florida. Arch Dermatol. 2009;145(12):1369-1374.

Rouhani P, Hu S, Kirsner RS. Melanoma in Hispanic and black Americans. Cancer Control. 2008;15(3):248-253.
Hall HI, Rogers JD. Sun protection behaviors among African Americans. Ethn Dis. 1999;9(1):126-131.

Coups EJ, Stapleton JL, Hudson SV, et al. Skin cancer surveillance behaviors among U.S. Hispanic adults. J Am Acad Dermatol. 2013;68(4):
576-584.

Lucas RM, Ponsonby AL. Ultraviolet radiation and health: friend and foe. Med J Aust. 2002;177(11-12):594-598.

Schein OD, Vicencio C, Mufioz B, et al. Ocular and dermatologic health effects of ultraviolet radiation exposure from the ozone hole in southern
Chile. Am J Public Health. 1995;85(4):546-550.

Anderson JG, Wilmouth DM, Smith JB, Sayres DS. UV dosage levels in summer: increased risk of ozone loss from convectively injected water
vapor. Science. 2012;337(6096):835-839.

Rivas M, Rojas E, Calaf GM. Prediction of skin cancer occurrence by ultraviolet solar index. Oncol Lett. 2012;3(4):893-896.

Lucas RM, McMichael AJ, Armstrong BK, Smith WT. Estimating the global disease burden due to ultraviolet radiation exposure. Int J Epidemiol.
2008;37(3):654-667.

Dennis LK, Vanbeek MJ, Beane Freeman LE, Smith BJ, Dawson DV, Coughlin JA. Sunburns and risk of cutaneous melanoma: does age matter? A
comprehensive meta-analysis. Ann Epidemiol. 2008;18(8):614-627.

Levine H, Afek A, Shamiss A, et al. Country of origin, age at migration and risk of cutaneous melanoma: a migrant cohort study of 1,100,000
Israeli men. Int J Cancer. 2013;133(2):486-494.

Gandini S, Sera F, Cattaruzza MS, et al. Meta-analysis of risk factors for cutaneous melanoma: Il. sun exposure. Eur J Cancer. 2005;41(1):45-60.



http://wonder.cdc.gov/CancerMort-v2010.html
http://www.cie.co.at/index.php?i_ca_id=936

90.

91.

92.

93.

94.

95.

96.

97.

98.
99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Walter SD, King WD, Marrett LD. Association of cutaneous malignant melanoma with intermittent exposure to ultraviolet radiation: results of a
case-control study in Ontario, Canada. Int J Epidemiol. 1999;28(3):418-427.

Leiter U, Garbe C. Epidemiology of melanoma and non-melanoma skin cancer—the role of sunlight. In: Reichrath J, ed. Sunlight, Vitamin D and
Skin Cancer. Vol. 624. New York, NY: Springer; 2008:89-103.

Rigel DS. Cutaneous ultraviolet exposure and its relationship to the development of skin cancer. J Am Acad Dermatol. 2008;58(5 suppl
2):5129-5132.

Grodstein F, Speizer FE, Hunter DJ. A prospective study of incident squamous cell carcinoma of the skin in the Nurses’ Health Study. J Nat/ Cancer
Inst. 1995;87(14):1061-1066.

White E, Kirkpatrick CS, Lee JA. Case-control study of malignant melanoma in Washington state. I. Constitutional factors and sun exposure. Am J
Epidemiol. 1994;139(9):857-868.

Kaskel P, Sander S, Kron M, Kind P, Peter RU, Krahn G. Outdoor activities in childhood: a protective factor for cutaneous melanoma? Results of a
case-control study in 271 matched pairs. BrJ Dermatol. 2001;145(4):602-609.

Singh S, Ajani UA, Johnson CJ, et al. Association of cutaneous malignant melanoma incidence with area-based socioeconomic indicators in the
United States. J Am Acad Dermatol. 2011;65(5 suppl 1):S58-S68.

Hu S, Sherman R, Arheart K, Kirsner RS. Predictors of neighborhood risk for late-stage melanoma: addressing disparities through spatial analysis
and area-based measures. J Invest Dermatol. 2014;134(4):937-945.

Wang SQ, Setlow R, Berwick M, et al. Ultraviolet A and melanoma: a review. J Am Acad Dermatol. 2001;44(5):837-846.

Green AC, Williams GM, Logan V, Strutton GM. Reduced melanoma after regular sunscreen use: randomized trial follow-up. J Clin Oncol.
2011;29(3):257-263.

Macbeth AE, Grindlay DJ, Williams HC. What’s new in skin cancer? An analysis of guidelines and systematic reviews published in 2008-2009. Clin
Exp Dermatol. 2011;36(5):453-458.

Gallagher RP, Hill GB, Bajdik CD, et al. Sunlight exposure, pigmentation factors, and risk of nonmelanocytic skin cancer. Il. Squamous cell
carcinoma. Arch Dermatol. 1995;131(2):164-169.

Gallagher RP, Hill GB, Bajdik CD, et al. Sunlight exposure, pigmentary factors, and risk of nonmelanocytic skin cancer. I. Basal cell carcinoma. Arch
Dermatol. 1995;131(2):157-163.

Chang YM, Barrett JH, Bishop DT, et al. Sun exposure and melanoma risk at different latitudes: a pooled analysis of 5,700 cases and 7,216
controls. Int J Epidemiol. 2009;38(3):814-830.

Petersen B, Thieden E, Philipsen PA, Heydenreich J, Wulf HC, Young AR. Determinants of personal ultraviolet-radiation exposure doses on a sun
holiday. BrJ Dermatol. 2013;168(5):1073-1079.

Thieden E, Philipsen PA, Heydenreich J, Wulf HC. UV radiation exposure related to age, sex, occupation, and sun behavior based on time-stamped
personal dosimeter readings. Arch Dermatol. 2004;140(2):197-203.

Parisi AV, Meldrum LR, Kimlin MG, Wong JC, Aitken J, Mainstone JS. Evaluation of differences in ultraviolet exposure during weekend and
weekday activities. Phys Med Biol. 2000;45(8):2253-2262.

Almutawa F, Vandal R, Wang SQ, Lim HW. Current status of photoprotection by window glass, automobile glass, window films, and sunglasses.
Photodermatol Photoimmunol Photomed. 2013;29(2):65-72.

Mac-Mary S, Sainthillier JM, Jeudy A, et al. Assessment of cumulative exposure to UVA through the study of asymmetrical facial skin aging. Clin
Interv Aging. 2010;5:277-284.

Gallagher RP, Elwood JM, Yang CP. Is chronic sunlight exposure important in accounting for increases in melanoma incidence? Int J Cancer.
1989;44(5):813-815.

Garland FC, White MR, Garland CF, Shaw E, Gorham ED. Occupational sunlight exposure and melanoma in the U.S. Navy. Arch Environ Health.
1990;45(5):261-267.

Pukkala E, Martinsen JI, Lynge E, et al. Occupation and cancer - follow-up of 15 million people in five Nordic countries. Acta Oncol.
2009;48(5):646-790.

Edwards J. Tanning salons in the U.S. IBISWorld Industry Report 81219c; August 2013.

International Agency for Research on Cancer, World Health Organization. Exposure to Artificial UV Radiation and Skin Cancer. Lyon, France:
International Agency for Research on Cancer; 2006. http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk1/Artificial UVRad&SkinCancer.pdf.
Accessed July 10, 2013.

International Agency for Research on Cancer Working Group on Artificial Ultraviolet (UV) Light and Skin Cancer. The association of use of sunbeds
with cutaneous malignant melanoma and other skin cancers: a systematic review. Int J Cancer. 2006;120(5):1116-1122.

Ferrucci LM, Cartmel B, Molinaro AM, Leffell DJ, Bale AE, Mayne ST. Indoor tanning and risk of early-onset basal cell carcinoma. J Am Acad
Dermatol. 2012;67(4):552-562.

Lazovich D, Vogel RI, Berwick M, Weinstock MA, Anderson KE, Warshaw EM. Indoor tanning and risk of melanoma: a case-control study in a
highly exposed population. Cancer Epidemiol Biomarkers Prev. 2010;19(6):1557-1568.

Gandini S, Stanganelli I, Magi S, et al. Melanoma attributable to sunbed use and tan seeking behaviours: an Italian survey. Eur J Dermatol.
2014;24(1):35-40.



http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk1/ArtificialUVRad&SkinCancer.pdf

118.

119.

120.

121.

122.

123.

124.

125.

126.
127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.
144.

145.
146.

Boniol M, Autier P, Boyle P, Gandini S. Cutaneous melanoma attributable to sunbed use: systematic review and meta-analysis. BMJ.
2012;345:e4757.

Boniol M, Autier P, Boyle P, Gandini S. Correction: Cutaneous melanoma attributable to sunbed use: systematic review and meta-analysis. BMJ.
2012;345:e8503.

Wehner MR, Shive ML, Chren MM, Han J, Qureshi AA, Linos E. Indoor tanning and non-melanoma skin cancer: systematic review and meta-
analysis. BMJ. 2012;345:e5909.

Colantonio S, Bracken MB, Beecker J. The association of indoor tanning and melanoma in adults: systematic review and meta-analysis. J Am Acad
Dermatol. 2014,70(5):847-857.e018.

Veierod MB, Couto E, Lund E, Adami HO, Weiderpass E. Host characteristics, sun exposure, indoor tanning and risk of squamous cell carcinoma
of the skin. Int J Cancer. 2014;135(2):413-422.

Zhang M, Qureshi AA, Geller AC, Frazier L, Hunter DJ, Han J. Use of tanning beds and incidence of skin cancer. J Clin Oncol. 2012;30(14):1588-
1593.

Wehner MR, Chren M, Nameth D, et al. International prevalence of indoor tanning: a systematic review and meta-analysis. JAMA Dermatol.
2014;150(4):390-400.

Cust AE, Armstrong BK, Goumas C, et al. Sunbed use during adolescence and early adulthood is associated with increased risk of early-onset
melanoma. Int J Cancer. 2011;128(10):2425-2435.

Karagas MR, Zens MS, Li Z, et al. Early-onset basal cell carcinoma and indoor tanning: a population-based study. Pediatrics. 2014.

Grant WB. Critique of the International Agency for Research on Cancer’s meta-analyses of the association of sunbed use with risk of cutaneous
malignant melanoma. Dermatoendocrinol. 2009;1(6):294-299.

Vogel RI, Ahmed RL, Nelson H, Berwick M, Weinstock M, Lazovich D. Exposure to indoor tanning without burning and melanoma risk by sunburn
history. J Natl Cancer Inst. 2014;106(6).

Nielsen K, Masback A, Olsson H, Ingvar C. A prospective, population-based study of 40,000 women regarding host factors, UV exposure and
sunbed use in relation to risk and anatomic site of cutaneous melanoma. Int J Cancer. 2012;131(3):706-715.

Fears TR, Sagebiel RW, Halpern A, et al. Sunbeds and sunlamps: who used them and their risk for melanoma. Pigment Cell Melanoma Res.
2011;24(3):574-581.

Veierod MB, Adami H-O, Lund E, Armstrong BK, Weiderpass E. Sun and solarium exposure and melanoma risk: effects of age, pigmentary
characteristics, and nevi. Cancer Epidemiol Biomarkers Prev. 2010;19(1):111-120.

Centers for Disease Control and Prevention, Kann L, Kinchen S, et al. Youth risk behavior surveillance — United States, 2013. MMWR Surveill
Summ. 2014;63(SS-04):1-168.

Centers for Disease Control and Prevention. Use of indoor tanning devices by adults — United States, 2010. MMWR Morb Mortal Wkly Rep.
2012;61(18):323-326.

Guy GP, Berkowitz Z, Watson M, Holman DM, Richardson LC. Indoor tanning among young non-Hispanic white females. JAMA Intern Med.
2013;173(20):1920-1922.

Gerber B, Mathys P, Moser M, Bressoud D, Braun-Fahrlander C. Ultraviolet emission spectra of sunbeds. Photochem Photobiol. 2002;76(6):664-
668.

Hornung RL, Magee KH, Lee WJ, Hansen LA, Hsieh YC. Tanning facility use: are we exceeding Food and Drug Administration limits? J Am Acad
Dermatol. 2003;49(4):655-661.

Tierney P, Ferguson J, Ibbotson S, Dawe R, Eadie E, Moseley H. Nine out of 10 sunbeds in England emit ultraviolet radiation levels that exceed
current safety limits. BrJ Dermatol. 2013;168(3):602-608.

Miller SA, Hamilton SL, Wester UG, Cyr WH. An analysis of UVA emissions from sunlamps and the potential importance for melanoma.
Photochem Photobiol. 1998;68(1):63-70.

National Electronic Injury Surveillance System, All Injury Program. National estimates for tanning bed/booth-related injuries, 2003-2012.
Analyzed by National Center for Injury Prevention and Control and National Center for Chronic Disease Prevention and Health Promotion,
Centers for Disease Control and Prevention. Unpublished data, analyzed 2014.

Hickle A, Forster J, Lazovich D, et al. Sanitarians’” work with indoor-tanning businesses: findings from interviews in two major metropolitan areas.
J Environ Health. 2005;67(8):30-36, 54.

Russak JE, Rigel DS. Tanning bed hygiene: microbes found on tanning beds present a potential health risk. J Am Acad Dermatol. 2010;62(1):155-
157.

World Health Organization. Ultraviolet radiation and the INTERSUN programme: the known health effects of UV. World Health Organization
website. http://www.who.int/uv/fag/uvhealtfac/en/index1.html. Accessed December 3, 2013.

Quatresooz P, Henry F, Paquet P, Pierard GE. Photoaging under recreational sunbeds. Skin Res Technol. 2011;17(3):309-313.

Borradale D, Isenring E, Hacker E, Kimlin MG. Exposure to solar ultraviolet radiation is associated with a decreased folate status in women of
childbearing age. J Photochem Photobiol B. 2014;131(5):90-95.

Lucas RM. An epidemiological perspective of ultraviolet exposure—public health concerns. Eye Contact Lens. 2011;37(4):168-175.

Skin Cancer Foundation. How sunlight damages the eyes. Skin Cancer Foundation website. http://www.skincancer.org/prevention/sun-
protection/for-your-eyes/how-sunlight-damages-the-eyes. Accessed January 27, 2014.



http://www.who.int/uv/faq/uvhealtfac/en/index1.html
http://www.skincancer.org/prevention/sun-protection/for-your-eyes/how-sunlight-damages-the-eyes
http://www.skincancer.org/prevention/sun-protection/for-your-eyes/how-sunlight-damages-the-eyes

147.

148.
149.
150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.
165.
166.
167.

168.

169.

170.

171.
172.

173.

174.

175.
176.

U.S. Environmental Protection Agency, Office of Air and Radiation, SunWise Program. Prevent eye damage: protect yourself from UV radiation.
U.S. Environmental Protection Agency website. http://www.epa.gov/sunwise/doc/eyedamage.pdf. Accessed January 27, 2014.

Freedman DM. Commentary: the complexities of minimizing risks due to UV exposures. Int J Epidemiol. 2008;37(3):667-668.

Ness AR, Frankel SJ, Gunnell DJ, Smith GD. Are we really dying for a tan? BMJ. 1999;319(7202):114-116.

Woo DK, Eide MJ. Tanning beds, skin cancer, and vitamin D: an examination of the scientific evidence and public health implications. Dermatol
Ther. 2010;23(1):61-71.

Institute of Medicine. Dietary Reference Intakes for Calcium and Vitamin D. Washington, DC: Committee to Review Dietary Reference Intakes
for Vitamin D and Calcium, Food and Nutrition Board; 2010. http://www.iom.edu/Reports/2010/Dietary-Reference-Intakes-for-calcium-and-
vitamin-D.aspx. Accessed July 9, 2013.

International Agency for Research on Cancer, World Health Organization. Vitamin D and Cancer. Working Group Reports, Volume 5. Lyon, France:
International Agency for Research on Cancer; 2008. http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk5/Report_VitD.pdf. Accessed July 9,
2013.

United Nations Environment Programme, International Commission on Non-lonizing Radiation Protection, World Health Organization. Ultraviolet
Radiation: an Authoritative Scientific Review of Environmental and Health Effects of UV, with Reference to Global Ozone Layer Depletion. Geneva,
Switzerland: World Health Organization; 1994.

Feelisch M, Kolb-Bachofen V, Liu D, et al. Is sunlight good for our heart? Eur Heart J. 2010;31(9):1041-1045.

Oplander C, Volkmar CM, Paunel-Gorgulu A, et al. Whole body UVA irradiation lowers systemic blood pressure by release of nitric oxide from
intracutaneous photolabile nitric oxide derivates. Circ Res. 2009;105(10):1031-1040.

Centers for Disease Control and Prevention. Second National Report on Biochemical Indicators of Diet and Nutrition in the U.S. Population.
Atlanta, GA: Centers for Disease Control and Prevention, U.S. Dept of Health and Human Services; 2012.

Cranney A, Horsley T, O’Donnell S, et al. Effectiveness and safety of vitamin D in relation to bone health. Evid Rep Technol Assess. 2007(158):
1-235.

van der Rhee H, Coebergh JW, de Vries E. Is prevention of cancer by sun exposure more than just the effect of vitamin D? A systematic review of
epidemiological studies. Eur J Cancer. 2013;49(6):1422-1436.

Chowdhury R, Kunutsor S, Vitezova A, et al. Vitamin D and risk of cause specific death: systematic review and meta-analysis of observational
cohort and randomised intervention studies. BMJ. 2014;348:g1903.

Theodoratou E, Tzoulaki I, Zgaga L, loannidis JPA. Vitamin D and multiple health outcomes: umbrella review of systematic reviews and meta-
analyses of observational studies and randomised trials. BMJ. 2014;348:g2035.

Brondum-Jacobsen P, Nordestgaard BG, Nielsen SF, Benn M. Skin cancer as a marker of sun exposure associates with myocardial infarction, hip
fracture and death from any cause. Int J Epidemiol. 2013;42(5):1486-1496.

Rosen CJ, Adams JS, Bikle DD, et al. The nonskeletal effects of vitamin D: an Endocrine Society scientific statement. Endocr Rev. 2012;33(3):
456-492.

Boscoe FP, Schymura MJ. Solar ultraviolet-B exposure and cancer incidence and mortality in the United States, 1993-2002. BMC Cancer.
2006;6:264.

Holick MF. Vitamin D, sunlight and cancer connection. Anticancer Agents Med Chem. 2013;13(1):70-82.

Grant WB, Mohr SB. Ecological studies of ultraviolet B, vitamin D and cancer since 2000. Ann Epidemiol. 2009;19(7):446-454.

Autier P, Boniol M, Pizot C, Mullie P. Vitamin D status and ill health: a systematic review. Lancet Diabetes Endocrinol 2014;2(1):76-89.

Lin SW, Wheeler DC, Park Y, et al. Prospective study of ultraviolet radiation exposure and mortality risk in the United States. Am J Epidemiol.
2013;178(4):521-533.

Song EJ, Gordon-Thomson C, Cole L, et al. 1alpha,25-dihydroxyvitamin D3 reduces several types of UV-induced DNA damage and contributes to
photoprotection. J Steroid Biochem Mol Biol. 2013;136:131-138.

Chung M, Balk EM, Brendel M, et al. Vitamin D and Calcium: A Systematic Review of Health Outcomes. Rockville, MD: Agency for Healthcare
Research and Quality, U.S. Dept of Health and Human Services; 2009.

Bolland MJ, Grey A, Gamble GD, Reid IR. The effect of vitamin D supplementation on skeletal, vascular, or cancer outcomes: a trial sequential
meta-analysis. Lancet Diabetes Endocrinol 2014;2(4):307-320.

Welsh P, Sattar N. Vitamin D and chronic disease prevention. BMJ. 2014;348:g2280.

Looker AC, Johnson CL, Lacher DA, Pfeiffer CM, Schleicher RL, Sempos CT. Vitamin D status: United States, 2001-2006. NCHS Data Brief 2011; 59.
http://www.cdc.gov/nchs/data/databriefs/db59.htm. Accessed December 6, 2013.

National Institutes of Health, Office of Dietary Supplements. Dietary supplement fact sheet: vitamin D. National Institutes of Health website.
http://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/. Accessed July 15, 2013.

Powe CE, Evans MK, Wenger J, et al. Vitamin D—binding protein and vitamin D status of black Americans and white Americans. N Engl J Med.
2013;369(21):1991-2000.

Aloia JF. African Americans, 25-hydroxyvitamin D, and osteoporosis: a paradox. Am J Clin Nutr. 2008;88(2):545S-550S.

Centers for Disease Control and Prevention. Vitamin D supplementation. Centers for Disease Control and Prevention website. http://www.cdc.
gov/breastfeeding/recommendations/vitamin_D.htm. Accessed December 11, 2013.



http://www.epa.gov/sunwise/doc/eyedamage.pdf
http://www.iom.edu/Reports/2010/Dietary-Reference-Intakes-for-calcium-and-vitamin-D.aspx
http://www.iom.edu/Reports/2010/Dietary-Reference-Intakes-for-calcium-and-vitamin-D.aspx
http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk5/Report_VitD.pdf
http://www.cdc.gov/nchs/data/databriefs/db59.htm
http://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/
http://www.cdc.gov/breastfeeding/recommendations/vitamin_D.htm
http://www.cdc.gov/breastfeeding/recommendations/vitamin_D.htm

177.

178.

179.

180.
181.
182.

183.
184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.
197.

198.

199.

200.

201.

202.

203.

204.

205.

Wagner CL, Greer FR, American Academy of Pediatrics Section on Breastfeeding, American Academy of Pediatrics Committee on Nutrition.
Prevention of rickets and vitamin D deficiency in infants, children, and adolescents. Pediatrics. 2008;122(5):1142-1152.

Cancer Council Victoria. Vitamin D—getting the balance right. Cancer Council Victoria website. http://www.cancervic.org.au/about/publications/
reports-and-submissions/ciss-hp-enews/vitamin-d-the-right-amount.html. Accessed December 6, 2013.

Chen TC, Chimeh F, Lu Z, et al. Factors that influence the cutaneous synthesis and dietary sources of vitamin D. Arch Biochem Biophys.
2007;460(2):213-217.

Lin JY, Fisher DE. Melanocyte biology and skin pigmentation. Nature. 2007;445(7130):843.

Holick MF. Sunlight “D”ilemma: risk of skin cancer or bone disease and muscle weakness. Lancet. 2001;357(9249):4-6.

Brannon PM, Yetley EA, Bailey RL, Picciano MF. Overview of the conference “Vitamin D and Health in the 21st Century: an Update”. Am J Clin
Nutr. 2008;88(2):483S-490S.

Holick MF. The cutaneous photosynthesis of previtamin D3: a unique photoendocrine system. J Invest Dermatol. 1981;77(1):51-58.

Wolpowitz D, Gilchrest BA. The vitamin D questions: how much do you need and how should you get it? J Am Acad Dermatol. 2006;54(2):
301-317.

Olds WJ, McKinley AR, Moore MR, Kimlin MG. In vitro model of vitamin D3 (cholecalciferol) synthesis by UV radiation: dose-response
relationships. J Photochem Photobiol B. 2008;93(2):88-93.

Nichols EK, Khatib IM, Aburto NJ, et al. Vitamin D status and determinants of deficiency among non-pregnant Jordanian women of reproductive
age. Eur J Clin Nutr. 2012;66(6):751-756.

U.S. Food and Drug Administration, U.S. Department of Health and Human Services. Sunscreen drug products for over-the-counter human use.
Code of Federal Regulations Title 21, Volume 76, Number 117, Parts 201, 310, and 352. (June 17, 2011). Fed Regist. 2011. http://www.gpo.gov/
fdsys/pkg/FR-2011-06-17/html/2011-14766.htm.

Heaney RP, Armas LA, French C. All-source basal vitamin D inputs are greater than previously thought and cutaneous inputs are smaller. J Nutr.
2013;143(5):571-575.

U.S. Department of Agriculture. USDA National Nutrient Database for Standard Reference. Nutrient Data Lab website. http://ndb.nal.usda.gov/.
Accessed January 21, 2014.

Green C, Diffey BL, Hawk JL. Ultraviolet radiation in the treatment of skin disease. Phys Med Biol. 1992;37(1):1-20.

Menter A, Korman NJ, Elmets CA, et al. Guidelines of care for the management of psoriasis and psoriatic arthritis. Section 6. Guidelines of

care for the treatment of psoriasis and psoriatic arthritis: case-based presentations and evidence-based conclusions. J Am Acad Dermatol.
2011;65(1):137-174.

Misra M, Pacaud D, Petryk A, et al. Vitamin D deficiency in children and its management: review of current knowledge and recommendations.
Pediatrics. 2008;122(2):398-417.

Ring J, Alomar A, Bieber T, et al. Guidelines for treatment of atopic eczema (atopic dermatitis) part I. J Eur Acad Dermatol Venereol.
2012;26(8):1045-1060.

Ring J, Alomar A, Bieber T, et al. Guidelines for treatment of atopic eczema (atopic dermatitis) part Il. J Eur Acad Dermatol Venereol.
2012;26(9):1176-1193.

Menter A, Korman NJ, Elmets CA, et al. Guidelines of care for the management of psoriasis and psoriatic arthritis. Section 5. Guidelines of care
for the treatment of psoriasis with phototherapy and photochemotherapy. J Am Acad Dermatol. 2010;62(1):114-135.

Brehler R, Hildebrand A, Luger TA. Recent developments in the treatment of atopic eczema. J Am Acad Dermatol. 1997;36(6 pt 1):983-994.
McCurdy LE, Winterbottom KE, Mehta SS, Roberts JR. Using nature and outdoor activity to improve children’s health. Curr Probl Pediatr Adolesc
Health Care. 2010;40(5):102-117.

Bowler DE, Buyung-Ali LM, Knight TM, Pullin AS. A systematic review of evidence for the added benefits to health of exposure to natural
environments. BMC Public Health. 2010;10:456.

Sallis JF, Prochaska JJ, Taylor WC. A review of correlates of physical activity of children and adolescents. Med Sci Sports Exerc. 2000;32(5):963-
975.

Sugiyama T, Leslie E, Giles-Corti B, Owen N. Associations of neighbourhood greenness with physical and mental health: do walking, social
coherence and local social interaction explain the relationships? J Epidemiol Community Health. 2008;62(5).

Astell-Burt T, Feng X, Kolt GS. Green space is associated with walking and moderate-to-vigorous physical activity (MVPA) in middle-to-older-aged
adults: findings from 203,883 Australians in the 45 and Up Study. Br J Sports Med. 2014;48(5):404-406.

Timperio A, Giles-Corti B, Crawford D, et al. Features of public open spaces and physical activity among children: findings from the CLAN study.
Prev Med. 2008;47(5):514-518.

Boldemann C, Blennow M, Dal H, et al. Impact of preschool environment upon children’s physical activity and sun exposure. Prev Med.
2006;42(4):301-308.

Colabianchi N, Maslow AL, Swayampakala K. Features and amenities of school playgrounds: a direct observation study of utilization and physical
activity levels outside of school time. Int J Behav Nutr Phys Act. 2011;8:32.

Sivamani RK, Crane LA, Dellavalle RP. The benefits and risks of ultraviolet tanning and its alternatives: the role of prudent sun exposure. Dermatol
Clin. 2009;27(2):149-154.



http://www.cancervic.org.au/about/publications/reports-and-submissions/ciss-hp-enews/vitamin-d-the-right-amount.html
http://www.cancervic.org.au/about/publications/reports-and-submissions/ciss-hp-enews/vitamin-d-the-right-amount.html
http://www.gpo.gov/fdsys/pkg/FR-2011-06-17/html/2011-14766.htm
http://www.gpo.gov/fdsys/pkg/FR-2011-06-17/html/2011-14766.htm
http://ndb.nal.usda.gov/

206.

207.

208.

209.

210.

211.
212.

213.

214.

215.
216.
217.

218.

219.

220.
221.

222.
223.

224.

225.
226.

227.

228.

229.
230.

231.

232.
233.
234.

235.

236.

237.

Miyamura Y, Coelho SG, Schlenz K, et al. The deceptive nature of UVA tanning versus the modest protective effects of UVB tanning on human
skin. Pigment Cell Melanoma Res. 2011;24(1):136-147.

Sallander E, Wester U, Bengtsson E, Wiegleb Edstrom D. Vitamin D levels after UVB radiation: effects by UVA additions in a randomized
controlled trial. Photodermatol Photoimmunol Photomed. 2013;29(6):323-329.

Thieden E, Jorgensen HL, Jorgensen NR, Philipsen PA, Wulf HC. Sunbed radiation provokes cutaneous vitamin D synthesis in humans—a
randomized controlled trial. Photochem Photobiol. 2008;84(6):1487-1492.

Zhang M, Song F, Hunter DJ, Qureshi AA, Han J. Tanning bed use is not associated with internal cancer risk: evidence from a large cohort study.
Cancer Epidemiol Biomarkers Prev. 2013;22(12):2425-2429.

Yang L, Lof M, Veierod MB, Sandin S, Adami HO, Weiderpass E. Ultraviolet exposure and mortality among women in Sweden. Cancer Epidemiol
Biomarkers Prev. 2011;20(4):683-690.

Vannini P, McCright AM. To die for: the semiotic seductive power of the tanned body. Symbolic Interaction. 2004;27(3):309-332.

Dennis LK, Lowe JB. Does artificial UV use prior to spring break protect students from sunburns during spring break? Photodermatol
Photoimmunol Photomed. 2013;29(3):140-148.

Pedeux R, Al-Irani N, Marteau C, et al. Thymidine dinucleotides induce s phase cell cycle arrest in addition to increased melanogenesis in human
melanocytes. J Invest Dermatol. 1998;111(3):472-477.

Eller MS, Maeda T, Magnoni C, Atwal D, Gilchrest BA. Enhancement of DNA repair in human skin cells by thymidine dinucleotides: evidence for a
p53-mediated mammalian SOS response. Proc Natl Acad Sci U S A. 1997;94(23):12627-12632.

Agar N, Young AR. Melanogenesis: a photoprotective response to DNA damage? Mutat Res. 2005;571(1-2):121-132.

Young AR. Tanning devices—fast track to skin cancer? Pigment Cell Res. 2004;17(1):2-9.

Sheehan JM, Potten CS, Young AR. Tanning in human skin types Il and Ill offers modest photoprotection against erythema. Photochem Photobiol.
1998;68(4):588-592.

Ruegemer J, Schuetz B, Hermann K, Hein R, Ring J, Abeck D. UV-induced skin changes due to regular use of commercial sunbeds. Photodermatol
Photoimmunol Photomed 2002;18(5):223-227.

Lee TM, Chan CC, Paterson JG, Janzen HL, Blashko CA. Spectral properties of phototherapy for seasonal affective disorder: a meta-analysis. Acta
Psychiatr Scand. 1997;96(2):117-121.

Hillhouse J, Stapleton J, Turrisi R. Association of frequent indoor UV tanning with seasonal affective disorder. Arch Dermatol. 2005;141(11):1465.
Hillhouse J, Turrisi R, Stapleton J, Robinson J. Effect of seasonal affective disorder and pathological tanning motives on efficacy of an appearance-
focused intervention to prevent skin cancer. Arch Dermatol. 2010;146(5):485-491.

Partonen T, Lonnquvist J. Seasonal affective disorder. Lancet. 1998;352(9137):1369-1374.

Centers for Disease Control and Prevention, Brener ND, Kann L, et al. Methodology of the Youth Risk Behavior Surveillance System — 2013.
MMWR Recomm Rep. 2013;62(RR-1):1-20.

Centers for Disease Control and Prevention. National Health Interview Survey. Centers for Disease Control and Prevention website. http://www.
cdc.gov/nchs/nhis.htm. Accessed April 9, 2013.

Eaton DK, Kann L, Kinchen S, et al. Youth risk behavior surveillance — United States, 2011. MMWR Surveill Summ. 2012;61(4):1-162.

Holman DM, Berkowitz Z, Guy GP, Hartman AM, Perna FM. The association between demographic and behavioral characteristics and sunburn
among U.S. Adults — National Health Interview Survey, 2010. Prev Med. 2014;63:6-12.

Centers for Disease Control and Prevention. Sunburn and sun protective behaviors among adults aged 18-29 years — United States, 2000-2010.
MMWR Morb Mortal Wkly Rep. 2012;61(18):317-322.

Buller DB, Cokkinides V, Hall HI, et al. Prevalence of sunburn, sun protection, and indoor tanning behaviors among Americans: review from
national surveys and case studies of 3 states. J Am Acad Dermatol. 2011;65(5 suppl 1):5114-S123.

Robinson JK, Baker MK, Hillhouse JJ. New approaches to melanoma prevention. Dermatol Clin. 2012;30(3):405-412.

Goulart JM, Wang SQ. Knowledge, motivation, and behavior patterns of the general public towards sun protection. Photochem Photobiol Sci.
2010;9(4):432-438.

International Agency for Research on Cancer. IARC Handbook on Cancer Prevention. Volume 5: Sunscreens. Lyon, France: International Agency for
Research on Cancer, World Health Organization; 2001.

Lazovich D, Choi K, Vogel RI. Time to get serious about skin cancer prevention. Cancer Epidemiol Biomarkers Prev. 2012;21(11):1893-1901.
Kinney JP, Long CS, Geller AC. The ultraviolet index: a useful tool. Dermatol Online J. 2000;6(1).

Rosenthal FS, Phoon C, Bakalian AE, Taylor HR. The ocular dose of ultraviolet radiation to outdoor workers. Invest Ophthalmol Vis Sci.
1988;29(4):649-656.

U.S. Food and Drug Administration. Sunburn protection factor (SPF). U.S. Food and Drug Administration website. http://www.fda.gov/aboutfda/
centersoffices/officeofmedicalproductsandtobacco/cder/ucm106351.htm. Accessed April 30, 2014.

van der Pols JC, Williams GM, Pandeya N, Logan V, Green AC. Prolonged prevention of squamous cell carcinoma of the skin by regular sunscreen
use. Cancer Epidemiol Biomarkers Prev. 2006;15(12):2546-2548.

Chesnut C, Kim J. Is there truly no benefit with sunscreen use and basal cell carcinoma? A critical review of the literature and the application of
new sunscreen labeling rules to real-world sunscreen practices. J Skin Cancer. 2012;2012:480985.



http://www.cdc.gov/nchs/nhis.htm
http://www.cdc.gov/nchs/nhis.htm
http://www.fda.gov/aboutfda/centersoffices/officeofmedicalproductsandtobacco/cder/ucm106351.htm
http://www.fda.gov/aboutfda/centersoffices/officeofmedicalproductsandtobacco/cder/ucm106351.htm

238.

239.

240.
241.

242.

243.

244.

245.

246.

247.

248.

249.
250.

251.

252.

253.
254.

255.
256.

257.

258.
259.
260.

261.

262.

263.

264.

265.

266.

267.
268.

Hughes MC, Williams GM, Baker P, Green AC. Sunscreen and prevention of skin aging: a randomized trial. Ann Intern Med. 2013;158(11):
781-790.

Centers for Disease Control and Prevention. Sun safety. Centers for Disease Control and Prevention website. http://www.cdc.gov/cancer/skin/
basic_info/sun-safety.htm#sunscreen. Accessed March 24, 2014.

Diffey BL. When should sunscreen be reapplied? J Am Acad Dermatol. 2001;45(6):882-885.

Jansen R, Osterwalder U, Wang SQ, Burnett M, Lim HW. Photoprotection: Part Il. Sunscreen: development, efficacy, and controversies. J Am Acad
Dermatol. 2013;69(6):867.e001-867.e014.

Reimann V, Kramer U, Sugiri D, et al. Sunbed use induces the photoaging-associated mitochondrial common deletion. J Invest Dermatol.
2008;128(5):1294-1297.

Dadlani C, Orlow SJ. Planning for a brighter future: a review of sun protection and barriers to behavioral change in children and adolescents.
Dermatol Online J. 2008;14(9):1.

National Cancer Institute, U.S. National Institutes of Health. Health Information National Trends Survey (HINTS). National Cancer Institute
website. http://hints.cancer.gov/. Accessed January 13, 2014.

Roche L, Wu X-C, Chen VW, et al. Cutaneous melanoma incidence and survival among black, Asian and Pacific Islander and white populations in
the United States. Clin Med Insights Dermatol. 2010;3:15-24.

Han PK, Moser RP, Klein WM. Perceived ambiguity about cancer prevention recommendations: associations with cancer-related perceptions and
behaviours in a U.S. population survey. Health Expect. 2007;10(4):321-336.

Italia N, Rehfuess EA. Is the global solar UV index an effective instrument for promoting sun protection? A systematic review. Health Educ Res.
2012;27(2):200-213.

Allinson S, Asmuss M, Baldermann C, et al. Validity and use of the UV index: report from the UVI working group, Schloss Hohenkammer,
Germany, December 5-7, 2011. Health Phys. 2012;103(3):301-306.

Mahe E, Beauchet A, de Maleissye MF, Saiag P. Are sunscreens luxury products? J Am Acad Dermatol. 2011;65(3):e73-e79.

Jinna S, Adams BB. Ultraviolet radiation and the athlete: risk, sun safety, and barriers to implementation of protective strategies. Sports Med.
2013;43(7):531-537.

Council on Sports Medicine and Fitness, Council on School Health, Bergeron MF, Devore C, Rice SG, American Academy of Pediatrics. Policy
statement-climatic heat stress and exercising children and adolescents. Pediatrics. 2011;128(3):e741-e747.

Abroms L, Jorgensen CM, Southwell BG, Geller AC, Emmons KM. Gender differences in young adults’ beliefs about sunscreen use. Health Educ
Behav. 2003;30(1):29-43.

Wang SQ, Dusza SW. Assessment of sunscreen knowledge: a pilot survey. BrJ Dermatol. 2009;161 (suppl 3):28-32.

Carrera C, Puig-Butille JA, Aguilera P, et al. Impact of sunscreens on preventing UVR-induced effects in nevi: in vivo study comparing protection
using a physical barrier vs sunscreen. JAMA Dermatol. 2013;149(7):803-813.

Diffey BL, Cheeseman J. Sun protection with hats. BrJ Dermatol. 1992;127(1):10-12.

Wickenheiser M, Baker MK, Gaber R, Blatt H, Robinson JK. Sun protection preferences and behaviors among young adult males during maximum
ultraviolet radiation exposure activities. Int J Environ Res Public Health. 2013;10(8):3203-3216.

Jardine A, Bright M, Knight L, Perina H, Vardon P, Harper C. Does physical activity increase the risk of unsafe sun exposure? Health Promot J
Austr. 2012;23(1):52-57.

Tran AD, Aalborg J, Asdigian NL, et al. Parents’ perceptions of skin cancer threat and children’s physical activity. Prev Chronic Dis. 2012;9:e143.
Coups EJ, Phillips LA. A more systematic review of correlates of indoor tanning. J Eur Acad Dermatol Venereol. 2011;25(5):610-616.

Holman DM, Fox KA, Glenn JD, et al. Strategies to reduce indoor tanning: current research gaps and future opportunities for prevention. Am J
Prev Med. 2013;44(6):672-681.

Schneider S, Kramer H. Who uses sunbeds? A systematic literature review of risk groups in developed countries. J Eur Acad Dermatol Venereol.
2010;24(6):639-648.

Watson M, Holman DM, Fox KA, et al. Preventing skin cancer through reduction of indoor tanning: current evidence. Am J Prev Med.
2013;44(6):682-689.

Hillhouse J, Turrisi R, Stapleton J, Robinson J. A randomized controlled trial of an appearance-focused intervention to prevent skin cancer. Cancer.
2008;113(11):3257-3266.

Hillhouse JJ, Turrisi R. Examination of the efficacy of an appearance-focused intervention to reduce UV exposure. J Behav Med. 2002;25(4):
395-409.

Moyer VA, U.S. Preventive Services Task Force. Behavioral counseling to prevent skin cancer: U.S. Preventive Services Task Force
recommendation statement. Ann Intern Med. 2012;157(1):59-65.

Mabhler Hl, Kulik JA, Gerrard M, Gibbons FX. Long-term effects of appearance-based interventions on sun protection behaviors. Health Psychol.
2007;26(3):350-360.
Hillhouse J, Turrisi R, Shields AL. Patterns of indoor tanning use: implications for clinical interventions. Arch Dermatol. 2007;143(12):1530-1535.

Levine JA, Sorace M, Spencer J, Siegel DM. The indoor UV tanning industry: a review of skin cancer risk, health benefit claims, and regulation.
JAm Acad Dermatol. 2005;53(6):1038-1044.



http://www.cdc.gov/cancer/skin/basic_info/sun-safety.htm#sunscreen
http://www.cdc.gov/cancer/skin/basic_info/sun-safety.htm#sunscreen
http://hints.cancer.gov/

269.

270.
271.

272.
273.
274.

275.

276.

277.

278.

279.
280.
281.
282.

283.

284.

285.

286.
287.

288.
289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

299.

Cho H, Hall JG, Kosmoski C, Fox RL, Mastin T. Tanning, skin cancer risk, and prevention: a content analysis of eight popular magazines that target
female readers, 1997-2006. Health Commun. 2010;25(1):1-10.

Kourosh AS, Harrington CR, Adinoff B. Tanning as a behavioral addiction. Am J Drug Alcohol Abuse. 2010;36(5):284-290.

Shah A, Smith S, Heckman C. Tanning dependence: is tanning an addiction? In: Heckman CJ, Manne SL, eds. Shedding Light on Indoor Tanning.
New York, NY: Springer; 2012:107-120.

Juzeniene A, Moan J. Beneficial effects of UV radiation other than via vitamin D production. Dermatoendocrinol. 2012;4(2):109-117.

Banerjee SC. Fact or wishful thinking? Biased expectations in | think | look better when I’'m tanned. Am J Health Behav. 2008;32(3):243-252.
Strahan EJ, Wilson AE, Cressman KE, Buote VM. Comparing to perfection: how cultural norms for appearance affect social comparisons and self-
image. Body Image. 2006;3(3):211-227.

Holman DM, Watson M. Correlates of intentional tanning among adolescents in the United States: a systematic review of the literature. J Adolesc
Health. 2013;52(5 suppl):S52-S59.

Hunt Y, Auguston E, Rutten L, Moser R. History and culture of tanning in the United States. In: Heckman CJ, Manne EL, eds. Shedding Light on
Indoor Tanning. New York, NY: Springer; 2012:5-30.

Lin JS, Eder M, Weinmann S. Behavioral counseling to prevent skin cancer: a systematic review for the U.S. Preventive Services Task Force. Ann
Intern Med. 2011;154(3):190-201.

U.S. Preventive Services Task Force. Behavioral counseling to prevent skin cancer: U.S. Preventive Services Task Force recommendation statement
website. http://www.uspreventiveservicestaskforce.org/uspstf11/skincancouns/skincancounsrs.htm. Accessed May 16, 2013.

Maxwell KA. Friends: The role of peer influence across adolescent risk behaviors. J Youth Adolesc. 2002;31(4):267-277.

U.S. Food and Drug Administration. Color additives. Code of Federal Regulations Title 21 (73). Fed Regist. 2012.

Brooks K, Brooks D, Dajani Z, et al. Use of artificial tanning products among young adults. J Am Acad Dermatol. 2006;54(6):1060-1066.
Cokkinides VE, Bandi P, Weinstock MA, Ward E. Use of sunless tanning products among U.S. adolescents aged 11 to 18 years. Arch Dermatol.
2010;146(9):987-992.

Mahoney A, Swetter SM, Biello KB, Resnick EA, Feuerstein |, Geller AC. Attitudes toward indoor tanning among users of sunless tanning products.
Arch Dermatol. 2012;148(1):124-126.

Paul CL, Paras L, Harper A, Coppa K. Harm minimization in tan seekers: an exploration of tanning behaviour and the potential for substitutional
use of sunless tanning products. J Health Psychol. 2011;16(6):929-937.

Stryker JE, Yaroch AL, Moser RP, Atienza A, Glanz K. Prevalence of sunless tanning product use and related behaviors among adults in the United
States: results from a national survey. J Am Acad Dermatol. 2007;56(3):387-390.

Beckmann KR, Kirke BA, McCaul KA, Roder DM. Use of fake tanning lotions in the south Australian population. Med J Aust. 2001;174(2):75-78.
Girgis A, Tzelepis F, Paul CL, Walsh RA, McEIduff P, McKenzie J. Australians’ use of fake tanning lotions: another piece of the puzzle. Aust N ZJ
Public Health. 2003;27(5):529-532.

O’Leary RE, Diehl J, Levins PC. Update on tanning: more risks, fewer benefits. / Am Acad Dermatol. 2014;70(30):562-568.

Balk SJ, Council on Environmental Health, Section on Dermatology. Ultraviolet radiation: a hazard to children and adolescents. Pediatrics.
2011;127(3):e791-e817.

American Cancer Society. American Cancer Society guidelines for the early detection of cancer. American Cancer Society website. http://www.
cancer.org/healthy/findcancerearly/cancerscreeningguidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer. Accessed
September 30, 2013.

Geller AC, Zhang Z, Sober AJ, et al. The first 15 years of the American Academy of Dermatology skin cancer screening programs: 1985-1999. J Am
Acad Dermatol. 2003;48(1):34-41._

U.S. Preventive Services Task Force. Screening for skin cancer: recommendation statement. U.S. Preventive Services Task Force website. http://
www.uspreventiveservicestaskforce.org/uspstf09/skincancer/skincanrs.htm. Accessed September 30, 2013.

U.S. Preventive Services Task Force. Previous opportunities for public comment. U.S. Preventive Services Task Force website. http://www.
uspreventiveservicestaskforce.org/tflistprev.htm. Accessed July 22, 2014.

Saraiya M, Glanz K, Briss PA, et al. Interventions to prevent skin cancer by reducing exposure to ultraviolet radiation: a systematic review. Am J
Prev Med. 2004;27(5):422-466.

Community Preventive Services Task Force. Recommendations to prevent skin cancer by reducing exposure to ultraviolet radiation. Am J Prev
Med. 2004;27(5):467-470.

Community Preventive Services Task Force. Cancer prevention & control. The Guide to Community Preventive Services website. http://www.
thecommunityguide.org/cancer/index.html. Accessed May 16, 2013.

World Health Organization. Sun Protection in Schools: an Educational Package to Protect Children from Ultraviolet Radiation. Geneva,
Switzerland: World Health Organization; 2003. http://www.who.int/uv/publications/en/sunprotschools.pdf. Accessed July 15, 2013.
DiClimente RJ, Santelli JS, Crosby RA. Adolescents at risk: a generation in jeopardy. In: DiClimente RJ, Santelli JS, Crosby RA, eds. Adolescent
Health: Understanding and Preventing Risk Behaviors. San Francisco, CA: Jossey-Bass; 2009:3-27.

Centers for Disease Control and Prevention. Chapter 8. Safe and healthy school environment. In: Results from the School Health Policies and
Practices Study 2012. Atlanta, GA: Centers for Disease Control and Prevention, U.S. Dept of Health and Human Services; 2013: http://www.cdc.
gov/healthyyouth/shpps/2012/pdf/shpps-results_2012.pdf. Accessed January 9, 2014.



http://www.uspreventiveservicestaskforce.org/uspstf11/skincancouns/skincancounsrs.htm
http://www.cancer.org/healthy/findcancerearly/cancerscreeningguidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer
http://www.cancer.org/healthy/findcancerearly/cancerscreeningguidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer
http://www.uspreventiveservicestaskforce.org/uspstf09/skincancer/skincanrs.htm
http://www.uspreventiveservicestaskforce.org/uspstf09/skincancer/skincanrs.htm
http://www.uspreventiveservicestaskforce.org/tflistprev.htm
http://www.uspreventiveservicestaskforce.org/tflistprev.htm
http://www.thecommunityguide.org/cancer/index.html
http://www.thecommunityguide.org/cancer/index.html
http://www.who.int/uv/publications/en/sunprotschools.pdf
http://www.cdc.gov/healthyyouth/shpps/2012/pdf/shpps-results_2012.pdf
http://www.cdc.gov/healthyyouth/shpps/2012/pdf/shpps-results_2012.pdf

300.

301.

302.
303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.
314.
315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.
327.

328.
329.

Reynolds KD, Buller DB, French SA, Buller MK, Ashley JL. School sun-protection policies: Measure development and assessments in 2 regions of
the United States. J Sch Health. 2012;82(11):499-507.

Buller DB, Reynolds KD, Ashley JL, et al. Motivating public school districts to adopt sun protection policies: a randomized controlled trial. Am J
Prev Med. 2011;41(3):309-316.

The 188th General Court of the Commonwealth of Massachusetts. http://malegislature.gov/Bills/188/Senate/S279. Accessed July 17, 2013.
Arizona Department of Health Services. SunWise Skin Cancer Prevention School Program. Arizona Department of Health Services website.
http://www.azdhs.gov/phs/sunwise/. Accessed July 17, 2013.

Townsend JS, Pinkerton B, McKenna SA, et al. Targeting children through school-based education and policy strategies: comprehensive cancer
control activities in melanoma prevention. J Am Acad Dermatol. 2011;65(5 suppl 1):5104-S113.

Kann L, Telljohann SK, Wooley SF. Health education: results from the School Health Policies and Programs Study 2006. J Sch Health.
2007;77(8):408-434.

Community Preventive Services Task Force. The Community Guide: what works to promote health. The Guide to Community Preventive Services
website. http://www.thecommunityguide.org/index.html. Accessed July 9, 2013.

Crane LA, Mokrohisky ST, Dellavalle RP, et al. Melanocytic nevus development in Colorado children born in 1998: a longitudinal study. Arch
Dermatol. 2009;145(2):148-156.

Centers for Disease Control and Prevention. Shade Planning for America’s Schools. Atlanta, GA: Centers for Disease Control and Prevention, U.S.
Dept of Health and Human Services; 2008. http://www.cdc.gov/cancer/skin/pdf/shade_planning.pdf. Accessed January 16, 2014.

Community Preventive Services Task Force. Preventing skin cancer: interventions in outdoor occupational settings. The Guide to Community
Preventive Services website. http://www.thecommunityguide.org/cancer/skin/education-policy/outdooroccupations.html. Accessed December
9, 2013.

Janda M, Stoneham M, Youl P, et al. What encourages sun protection among outdoor workers from four industries? J Occup Health.
2014;56(1):62-72.

Nahar VK, Ford MA, Hallam JS, Bass MA, Vice MA. Sociodemographic and psychological correlates of sun protection behaviors among outdoor
workers: a review. J Skin Cancer. 2013:453174.

Laborers’ Health & Safety Fund of North America. Skin in the game. Laborers’ Health & Safety Fund of North America website. http://www.
Ihsfna.org/index.cfm/lifelines/may-2013/skin-in-the-game/. Accessed December 12, 2013.

Wallis A, Andersen PA, Buller DB, et al. Adoption of sun safe workplace practices by local governments. J Public Health Manag Pract. 2013.
Frieden TR. A framework for public health action: the health impact pyramid. Am J Public Health. 2010;100(4):590-595.

State of California. SB 1632, ch 266. Perata. Pupils: sun protection. “Billy’s bill for sun safety”. 2002. http://www.leginfo.ca.gov/pub/01-02/bill/
sen/sb_1601-1650/sb_1632_bill_20020826_chaptered.html.

New York State Legislature. Use of sunscreen. Article 19: Section 907. http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&
QUERYDATA=@SLEDNOT1A19+&LIST=SEA2+&BROWSER=EXPLORER+&TOKEN=34261658+& TARGET=VIEW. Accessed May 2, 2014.

California School Boards Association. Governance & policy services: policy briefs. Sun safety in schools; 2006. http://www.csba.org/
GovernanceAndPolicyResources/DistrictPolicyServices/~/media/CSBA/Files/GovernanceResources/PolicyNews_Briefs/StudentHealth/
SunSafety/2006_07_PolicyBrief_SunSafetylnschools.ashx. Accessed March 24, 2014.

California School Boards Association. CSBA sample board policy: students: sun safety. BP 5141.7(a-d). http://www.csba.org/Services/Services/
PolicyServices/~/media/Files/Services/PolicyServices/SamplePolicies/SunSafetyBP.ashx. Accessed March 21, 2014.

State of California. AB 663, Vargas. Worker’s compensation: lifeguards. 2001. http://www.leginfo.ca.gov/pub/01-02/bill/asm/ab_0651-0700/
ab_663_bill_20011013_chaptered.html. Accessed February 2, 2014.

State of California. SCR 25, Speier. Resolution chapter 105. Employer safety practices. 2005. http://www.leginfo.ca.gov/pub/05-06/bill/sen/
sb_0001-0050/scr_25_bill_20050906_chaptered.html. Accessed February 3, 2014.

State of New York. New York education law 804. Title 1, Article 17. http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&QUERYD
ATA=SSEDN804SS@TXEDN0804+&LIST=SEA7+&BROWSER=EXPLORER+&TOKEN=51461778+&TARGET=VIEW. Accessed September 9, 2013.
Kentucky General Assembly. 158.301 Legislative findings on skin cancer risks: schools encouraged to educate students on risks of exposure to
ultraviolet rays. 2006. http://www.Irc.ky.gov/Statutes/statute.aspx?id=3496. Accessed September 9, 2013.

State of New York. New York Labor Law Article 7, 218-A. http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&QUERYDATA
=SSLAB218-ASS@TXLAB0218-A+&LIST=SEA2+&BROWSER=EXPLORER+&TOKEN=51461778+&TARGET=VIEW. Accessed September 10, 2013.
State of Arkansas. House Bill 1743, Act 902. An act to make an appropriation to the Department of Health for skin cancer education. 87th
General Assembly; 2009. http://www.arkleg.state.ar.us/assembly/2009/R/Acts/Act902.pdf. Accessed September 10, 2013.

State of Florida. Code 381, Statute 981. Health awareness campaigns. Florida Senate; 2013. http://www.flsenate.gov/laws/
statutes/2013/0381.981. Accessed September 10, 2013.

Geller A, Rutsch L, Kenausis K, Zhang Z. Evaluation of the SunWise school program. J Sch Nurs. 2003;19(2):93-99.

Kyle JW, Hammitt JK, Lim HW, et al. Economic evaluation of the U.S. Environmental Protection Agency’s SunWise program: sun protection
education for young children. Pediatrics. 2008;121(5):e1074-e1084.

Sinclair C, Makin JK. Implications of lessons learned from tobacco control for tanning bed reform. Prev Chronic Dis. 2013;10:e28.

National Conference of State Legislatures. Indoor tanning restrictions for minors - a state-by-state comparison. National Conference of State



http://malegislature.gov/Bills/188/Senate/S279
http://www.azdhs.gov/phs/sunwise/
http://www.thecommunityguide.org/index.html
http://www.cdc.gov/cancer/skin/pdf/shade_planning.pdf
http://www.thecommunityguide.org/cancer/skin/education-policy/outdooroccupations.html
http://www.lhsfna.org/index.cfm/lifelines/may-2013/skin-in-the-game/
http://www.lhsfna.org/index.cfm/lifelines/may-2013/skin-in-the-game/
http://www.leginfo.ca.gov/pub/01-02/bill/sen/sb_1601-1650/sb_1632_bill_20020826_chaptered.html
http://www.leginfo.ca.gov/pub/01-02/bill/sen/sb_1601-1650/sb_1632_bill_20020826_chaptered.html
http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&QUERYDATA=@SLEDN0T1A19+&LIST=SEA2+&BROWSER=EXPLORER+&TOKEN=34261658+&TARGET=VIEW
http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&QUERYDATA=@SLEDN0T1A19+&LIST=SEA2+&BROWSER=EXPLORER+&TOKEN=34261658+&TARGET=VIEW
http://www.csba.org/GovernanceAndPolicyResources/DistrictPolicyServices/~/media/CSBA/Files/GovernanceResources/PolicyNews_Briefs/StudentHealth/SunSafety/2006_07_PolicyBrief_SunSafetyInschools.ashx
http://www.csba.org/GovernanceAndPolicyResources/DistrictPolicyServices/~/media/CSBA/Files/GovernanceResources/PolicyNews_Briefs/StudentHealth/SunSafety/2006_07_PolicyBrief_SunSafetyInschools.ashx
http://www.csba.org/GovernanceAndPolicyResources/DistrictPolicyServices/~/media/CSBA/Files/GovernanceResources/PolicyNews_Briefs/StudentHealth/SunSafety/2006_07_PolicyBrief_SunSafetyInschools.ashx
http://www.csba.org/Services/Services/PolicyServices/~/media/Files/Services/PolicyServices/SamplePolicies/SunSafetyBP.ashx
http://www.csba.org/Services/Services/PolicyServices/~/media/Files/Services/PolicyServices/SamplePolicies/SunSafetyBP.ashx
http://www.leginfo.ca.gov/pub/01-02/bill/asm/ab_0651-0700/ab_663_bill_20011013_chaptered.html
http://www.leginfo.ca.gov/pub/01-02/bill/asm/ab_0651-0700/ab_663_bill_20011013_chaptered.html
http://www.leginfo.ca.gov/pub/05-06/bill/sen/sb_0001-0050/scr_25_bill_20050906_chaptered.html
http://www.leginfo.ca.gov/pub/05-06/bill/sen/sb_0001-0050/scr_25_bill_20050906_chaptered.html
http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&QUERYDATA=$$EDN804$$@TXEDN0804+&LIST=SEA7+&BROWSER=EXPLORER+&TOKEN=51461778+&TARGET=VIEW
http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&QUERYDATA=$$EDN804$$@TXEDN0804+&LIST=SEA7+&BROWSER=EXPLORER+&TOKEN=51461778+&TARGET=VIEW
http://www.lrc.ky.gov/Statutes/statute.aspx?id=3496
http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&QUERYDATA =$$LAB218-A$$@TXLAB0218-A+&LIST=SEA2+&BROWSER=EXPLORER+&TOKEN=51461778+&TARGET=VIEW
http://public.leginfo.state.ny.us/LAWSSEAF.cgi?QUERYTYPE=LAWS+&QUERYDATA =$$LAB218-A$$@TXLAB0218-A+&LIST=SEA2+&BROWSER=EXPLORER+&TOKEN=51461778+&TARGET=VIEW
http://www.arkleg.state.ar.us/assembly/2009/R/Acts/Act902.pdf
http://www.flsenate.gov/laws/statutes/2013/0381.981
http://www.flsenate.gov/laws/statutes/2013/0381.981

330.

331.

332.

333.

334.

335.
336.

337.

338.

339.

340.

341.

342.

343.

344,

345.

346.

347.

348.

349.

350.

351.

352.

353.

354.
355.

356.

357.

Legislatures website. http://www.ncsl.org/issues-research/health/indoor-tanning-restrictions.aspx. Accessed May 23, 2014.

AIM at Melanoma. 2014 indoor tanning legislation, 2014 state by state comparison. AIM at Melanoma website. http://www.aimatmelanoma.
org/en/aim-for-a-cure/legislative-accomplishments-in-melanoma/2014-indoor-tanning.html. Accessed May 23, 2014.

Minnesota State Legislature, Minnesota House of Representatives. H.F. 2402 3rd Engrossment-88th Legislature (2013-2014). Omnibus health and
human services policy bill. 2014.

Colorado Department of Public Health and Environment. Artificial tanning frequently requested information. Colorado Department of Public
Health and Environment website. https://www.colorado.gov/pacific/cdphe/artificial-tanning-frequently-requested-information. Accessed July
11, 2014.

Kansas Board of Cosmetology. Statutes and regulations. Kansas Board of Cosmetology website. http://www.accesskansas.org/kboc/
StatsandRegs.htm#tanninglaws. Accessed July 11, 2014.

lowa Department of Public Health. lowa Administrative Code, chapter 46. Minimum requirements for tanning facility. 2008. http://www.legis.
iowa.gov/docs/ACO/chapter/641.46.pdf. Accessed January 30, 2014.

Guy GP, Berkowitz Z, Jones SE, et al. State indoor tanning laws and adolescent indoor tanning. Am J Public Health. 2014;104(4):e69-e74.

Gosis B, Sampson BP, Seidenberg AB, Balk SJ, Gottlieb M, Geller AC. Comprehensive evaluation of indoor tanning regulations: a 50-state analysis,
2012. J Invest Dermatol. 2014;134(3):620-627.

Hester EJ, Heilig LF, D’Ambrosia R, Drake AL, Schilling LM, Dellavalle RP. Compliance with youth access regulations for indoor UV tanning. Arch
Dermatol. 2005;141(8):959-962.

Grewal SK, Haas AF, Pletcher MJ, Resneck JS, Jr. Compliance by California tanning facilities with the nation’s first statewide ban on use before the
age of 18 years. J Am Acad Dermatol. 2013;69(6):883-889.e004.

Pichon LC, Mayer JA, Hoerster KD, et al. Youth access to artificial UV radiation exposure: practices of 3,647 U.S. indoor tanning facilities. Arch
Dermatol. 2009;145(9):997-1002.

Forster JL, Lazovich D, Hickle A, Sorensen G, Demierre MF. Compliance with restrictions on sale of indoor tanning sessions to youth in Minnesota
and Massachusetts. J Am Acad Dermatol. 2006;55(6):962-967.

Culley CA, Mayer JA, Eckhardt L, et al. Compliance with federal and state legislation by indoor tanning facilities in San Diego. J Am Acad Dermatol.
2001;44(1):53-60.

Louisiana Department of Health and Hospitals, Office of Public Health, Sanitarian Services Section, Food and Drug Unit. Rule pertaining to the
regulation of tanning facilities and equipment. 1993. http://dhh.louisiana.gov/assets/oph/Center-EH/sanitarian/fooddrug/2896.pdf. Accessed
January 27, 2014.

State of Maine. State of Maine rules relating to tanning facilities 10-144 CMR, chapter 223. Augusta, Maine. 2013. http://www.maine.gov/dhhs/
mecdc/environmental-health/rad/documents/rules/2013%20tanning%20rules.pdf. Accessed January 27, 2014.

State of Rhode Island and Providence Plantations Department of Health. Rules and Regulations for the registration of tanning facilities (r23-68-
tan). 2007. http://sos.ri.gov/dar_filing/regdocs/released/pdf/DOH/4827.pdf. Accessed January 30, 2014.

Florida Department of Health, Florida Division of Disease Control and Health Protection. Facility programs. Florida Health website. http://www.
doh.state.fl.us/environment/community/tanning/index.html. Accessed September 30, 2013.

lowa Department of Public Health. Tanning facilities. lowa Department of Public Health website. http://www.idph.state.ia.us/Tanning/. Accessed
September 30, 2013.

U.S. Food and Drug Administration. Consumer updates: the FDA sheds light on sunscreens. U.S. Food and Drug Administration website. http://
www.fda.gov/forconsumers/consumerupdates/ucm258416.htm. Accessed January 31, 2014.

U.S. Food and Drug Administration. Title 21. Food and drugs. CFR 1040.20. Sunlamp products and ultraviolet lamps intended for use in sunlamp
products. Fed Regist. 2013. http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?FR=1040.20. Accessed April 17, 2014.

U.S. Food and Drug Administration. FDA news release: FDA to require warnings on sunlamp products. U.S. Food and Drug Administration
website. http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm399222.htm. Accessed June 4, 2014.

U.S. Food and Drug Administration. Rule. General and plastic surgery devices: reclassification of ultraviolet lamps for tanning, henceforth to be
known as sunlamp products and ultraviolet lamps intended for use in sunlamp products. Fed Regist. 2014;79:31205-31214

U.S. Food and Drug Administration. FDA’s medical devices: classify your medical device. U.S. Food and Drug Administration website. http://www.
fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/ClassifyYourDevice/default.htm. Accessed June 4, 2013.

U.S. Food and Drug Administration. Proposed rule. General and plastic surgery devices: reclassification of ultraviolet lamps for tanning,
henceforth to be known as sunlamp products. Fed Regist. 2013;78:27117-27124

Hirst N, Gordon L, Gies P, Green AC. Estimation of avoidable skin cancers and cost-savings to government associated with regulation of the
solarium industry in Australia. Health Policy. 2009;89(3):303-311.

Hoerster KD, Garrow RL, Mayer JA, et al. Density of indoor tanning facilities in 116 large U.S. cities. Am J Prev Med. 2009;36(3):243-246.

Mayer JA, Woodruff SI, Slymen DJ, et al. Adolescents’ use of indoor tanning: a large-scale evaluation of psychosocial, environmental, and policy-
level correlates. Am J Public Health. 2011;101(5):930-938.

World Health Organization. Artificial Tanning Sunbeds: Risks and Guidance. Geneva, Switzerland: World Health Organization; 2003. http://www.
who.int/uv/publications/en/sunbeds.pdf. Accessed June 5, 2013.

Mayer JA, Hoerster KD, Pichon LC, Rubio DA, Woodruff SI, Forster JL. Enforcement of state indoor tanning laws in the United States. Prev Chronic
Dis. 2008;5(4):A125.



http://www.ncsl.org/issues-research/health/indoor-tanning-restrictions.aspx
http://www.aimatmelanoma.org/en/aim-for-a-cure/legislative-accomplishments-in-melanoma/2014-indoor-tanning.html
http://www.aimatmelanoma.org/en/aim-for-a-cure/legislative-accomplishments-in-melanoma/2014-indoor-tanning.html
https://www.colorado.gov/pacific/cdphe/artificial-tanning-frequently-requested-information
http://www.accesskansas.org/kboc/StatsandRegs.htm#tanninglaws
http://www.accesskansas.org/kboc/StatsandRegs.htm#tanninglaws
http://www.legis.iowa.gov/docs/ACO/chapter/641.46.pdf
http://www.legis.iowa.gov/docs/ACO/chapter/641.46.pdf
http://dhh.louisiana.gov/assets/oph/Center-EH/sanitarian/fooddrug/2896.pdf
http://www.maine.gov/dhhs/mecdc/environmental-health/rad/documents/rules/2013%20tanning%20rules.pdf
http://www.maine.gov/dhhs/mecdc/environmental-health/rad/documents/rules/2013%20tanning%20rules.pdf
http://sos.ri.gov/dar_filing/regdocs/released/pdf/DOH/4827.pdf
http://www.doh.state.fl.us/environment/community/tanning/index.html
http://www.doh.state.fl.us/environment/community/tanning/index.html
http://www.idph.state.ia.us/Tanning/
http://www.fda.gov/forconsumers/consumerupdates/ucm258416.htm
http://www.fda.gov/forconsumers/consumerupdates/ucm258416.htm
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?FR=1040.20
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm399222.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/ClassifyYourDevice/default.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Overview/ClassifyYourDevice/default.htm
http://www.who.int/uv/publications/en/sunbeds.pdf
http://www.who.int/uv/publications/en/sunbeds.pdf

358. U.S. Food and Drug Administration. Policy on Maximum Timer Intervals and Exposure Schedule for Sunlamps. Rockville, MD: U.S. Food and Drug
Administration, U.S. Dept of Health and Human Services; 1986.

359. Kwon HT, Mayer JA, Walker KK, Yu H, Lewis EC, Belch GE. Promotion of frequent tanning sessions by indoor tanning facilities: two studies. J Am
Acad Dermatol. 2002;46(5):700-705.

360. Balaraman B, Biesbroeck LK, Lickerman SH, Cornelius LA, Jeffe DB. Practices of unregulated tanning facilities in Missouri: implications for
statewide legislation. Pediatrics. 2013;131(3):415-422.

361. Federal Trade Commission. Indoor Tanning Association settles FTC charge that it deceived customers about skin cancer risks from tanning.
Federal Trade Commission website. http://www.ftc.gov/opa/2010/01/tanning.shtm. Accessed June 4, 2013.

362. U.S. House of Representatives Committee on Energy and Commerce-Minority Staff. False and Misleading Health Information Provided to Teens
by the Indoor Tanning Industry. Investigative Report. Prepared for Rep. Henry A. Waxman, Rep. Diana DeGette, Rep. Frank Pallone, Jr., Rep. Rosa
L. Delauro, and Rep. Carolyn Maloney; 2012. http://democrats.energycommerce.house.gov/sites/default/files/documents/False-Health-Info-by-
Indoor-Tanning-Industry-2012-2-1.pdf. Accessed June 4, 2013.

363. Thomson CS, Twelves C. Legislation is needed to stop children using sunbeds. BMJ. 2009;339:b4643.

364. Dietrich AJ, Olson AL, Sox CH, Tosteson TD, Grant-Petersson J. Persistent increase in children’s sun protection in a randomized controlled
community trial. Prev Med. 2000;31(5):569-574.

365. Shih ST, Carter R, Sinclair C, Mihalopoulos C, Vos T. Economic evaluation of skin cancer prevention in Australia. Prev Med. 2009;49(5):449-453.

366. The Danish Cancer Society. Reduce your sun: the Danish sun safety campaign. The Danish Cancer Society website. http://www.cancer.dk/
forebyg/skru-ned-for-solen/english/. Accessed January 11, 2014.

367. The Danish Cancer Society. Danish sun safety campaign reports. The Danish Cancer Society website. http://www.cancer.dk/skrunedforsolen/
english/Research+and+evaluation/Reports/. Accessed January 11, 2014.

368. The Danish Cancer Society. Reduce your sun: campaign features. The Danish Cancer Society website. http://www.cancer.dk/skrunedforsolen/
english/Campaign+features/. Accessed January 13, 2014.

369. Pawlak MT, Bui M, Amir M, Burkhardt DL, Chen AK, Dellavalle RP. Legislation restricting access to indoor tanning throughout the world. Arch
Dermatol. 2012;148(9):1006-1012.

370. Olsen CM, Williams PF, Whiteman DC. Turning the tide? Changes in treatment rates for keratinocyte cancers in Australia 2000 through 2011.
JAm Acad Dermatol. 2014;71(1):21-26.

371. Buller DB, Berwick M, Lantz K, et al. Randomized controlled trials on a smart phone mobile application delivering sun protection advice.
Unpublished.

372. Buller DB, Berwick M, Shane J, Kane |, Lantz K, Buller MK. User-centered development of a smart phone mobile application delivering
personalized real-time advice on sun protection. Trans/ Behav Med. 2013;3(3):326-334.

373. Hillhouse JJ, Baker MK, Turrisi R, et al. Evaluating a measure of tanning abuse and dependence. Arch Dermatol. 2012;148(7):815-819.

374. Banerjee SC, Hay JL, Geller AC, Gagne JJ, Frazier AL. Quitting the “cancer tube”: a qualitative examination of the process of indoor tanning
cessation. Trans| Behav Med. 2014;4(2):209-219.

375. Hart KM, Demarco RF. Primary prevention of skin cancer in children and adolescents: a review of the literature. J Pediatr Oncol Nurs.
2008;25(2):67-78.

376. Cardinez CJ, Cokkinides VE, Weinstock MA, O’Connell MC. Sun protective behaviors and sunburn experiences in parents of youth ages 11 to 18.
Prev Med. 2005;41(1):108-117.

377. Dexheimer JW, Talbot TR, Sanders DL, Rosenbloom ST, Aronsky D. Prompting clinicians about preventive care measures: a systematic review of
randomized controlled trials. J Am Med Inform Assoc. 2008;15(3):311-320.

378. U.S. Department of Labor. Findings from the National Agricultural Workers Survey (NAWS) 2001-2002. A Demographic and Employment Profile
of United States Farm Workers. Research Report, No. 9. Washington, DC: U.S. Dept of Labor; 2005. http://www.doleta.gov/agworker/report9/
naws_rpt9.pdf. Accessed May 2, 2014.

379. Janda M, Youl P, Marshall AL, Soyer HP, Baade P. The HealthyTexts study: a randomized controlled trial to improve skin cancer prevention
behaviors among young people. Contemp Clin Trials. 2013;35(1):159-167.

380. Heydenreich J, Wulf HC. Miniature personal electronic UVR dosimeter with erythema response and time-stamped readings in a wristwatch.
Photochem Photobiol. 2005;81(5):1138-1144.

381. Moss C. This bracelet will warn you when you’ve been in the sun for too long. Business Insider. 2014. http://www.businessinsider.com/netatmo-
june-bracelet-2014-1. Accessed March 24, 2014.

382. Carli P, Crocetti E, Chiarugi A, et al. The use of commercially available personal UV-meters does cause less safe tanning habits: a randomized-
controlled trial. Photochem Photobiol. 2008;84(3):758-763.

383. American Academy of Dermatology. Melanoma reporting to state cancer registries. http://www.aad.org/File%20Library/Global%20navigation/
Education%20and%20quality%20care/State%20cancer%20registries/state-cancer-registries-laws-and-requirements.pdf. Accessed February 2,
2014.

384. Cartee TV, Kini SP, Chen SC. Melanoma reporting to central cancer registries by U.S. dermatologists: an analysis of the persistent knowledge and
practice gap. J Am Acad Dermatol. 2011;65(5 suppl 1):5124.e001-5124.e009.

385. Cockburn M, Swetter SM, Peng D, Keegan THM, Deapen D, Clarke CA. Melanoma underreporting: why does it happen, how big is the problem,
and how do we fix it? J Am Acad Dermatol. 2008;59(6):1081-1085.



http://www.ftc.gov/opa/2010/01/tanning.shtm
http://democrats.energycommerce.house.gov/sites/default/files/documents/False-Health-Info-by-Indoor-Tanning-Industry-2012-2-1.pdf
http://democrats.energycommerce.house.gov/sites/default/files/documents/False-Health-Info-by-Indoor-Tanning-Industry-2012-2-1.pdf
http://www.cancer.dk/forebyg/skru-ned-for-solen/english/
http://www.cancer.dk/forebyg/skru-ned-for-solen/english/
http://www.cancer.dk/skrunedforsolen/english/Research+and+evaluation/Reports/
http://www.cancer.dk/skrunedforsolen/english/Research+and+evaluation/Reports/
http://www.cancer.dk/skrunedforsolen/english/Campaign+features/
http://www.cancer.dk/skrunedforsolen/english/Campaign+features/
http://www.doleta.gov/agworker/report9/naws_rpt9.pdf
http://www.doleta.gov/agworker/report9/naws_rpt9.pdf
http://www.businessinsider.com/netatmo-june-bracelet-2014-1
http://www.businessinsider.com/netatmo-june-bracelet-2014-1
http://www.aad.org/File%20Library/Global%20navigation/Education%20and%20quality%20care/State%20cancer%20registries/state-cancer-registries-laws-and-requirements.pdf
http://www.aad.org/File%20Library/Global%20navigation/Education%20and%20quality%20care/State%20cancer%20registries/state-cancer-registries-laws-and-requirements.pdf

386. Centers for Disease Control and Prevention. Meaningful use of electronic health records. National Program of Cancer Registries, Centers for
Disease Control and Prevention website. http://www.cdc.gov/cancer/npcr/meaningful_use.htm. Accessed December 12, 2013.

387. Centers for Disease Control and Prevention. Stage 2 meaningful use fact sheet. Public health reporting objectives. Centers for Disease Control
and Prevention website. http://www.cdc.gov/phin/library/PHIN_Fact_Sheets/Stage%202%20Fact%20Sheet-09_03_2013.pdf. Accessed February
25, 2014.

388. Mariotto AB, Yabroff KR, Shao Y, Feuer EJ, Brown ML. Projections of the cost of cancer care in the United States: 2010-2020. J Nat/ Cancer Inst.
2011;103(2):117-128.

389. Centers for Disease Control and Prevention. Behavioral Risk Factor Surveillance System. Centers for Disease Control and Prevention website.
http://www.cdc.gov/brfss/. Accessed February 24, 2014.

390. Internal Revenue Service. Affordable Care Act tax provisions. Internal Revenue Service website. http://www.irs.gov/uac/Affordable-Care-Act-Tax-
Provisions. Accessed June 4, 2013.

391. Jain N, Rademaker A, Robinson JK. Implementation of the federal excise tax on indoor tanning services in lllinois. Arch Dermatol.
2012;148(1):122-124.

392. U.S. Department of Health and Human Services. Preventing Tobacco Use Among Youth and Young Adults: A Report of the Surgeon General.
Atlanta, GA: Centers for Disease Control and Prevention, U.S. Dept of Health and Human Services; 2012. http://www.surgeongeneral.gov/library/
reports/preventing-youth-tobacco-use/full-report.pdf. Accessed February 24, 2014.

393. WebShade website. Changing the way we think about shade. http://www.webshade.com.au/index.html. Accessed Nov 20, 2013.

394. Toronto Cancer Prevention Coalition. Shade Guidelines. Toronto, Canada: Toronto Cancer Prevention Coalition; 2010. http://www1.toronto.ca/
city_of_toronto/toronto_public_health/healthy_public_policy/tcpc/files/pdf/shade_guidelines.pdf. Accessed March 7, 2014.

395. Scully M, Makin J, Maloney S, Wakefield M. Changes in coverage of sun protection in the news: threats and opportunities from emerging issues.
Health Educ Res. 2014;29(3):378-387.

396. Community Preventive Services Task Force. Preventing skin cancer: multicomponent community-wide interventions (abbreviated). The Guide to
Community Preventive Services website. http://www.thecommunityguide.org/cancer/skin/community-wide/multicomponent.html. Accessed
January 17, 2014.

397. Cancer Council Victoria. Skin Cancer Prevention: A Blue Chip Investment in Victoria. Victoria, Australia: Cancer Council Victoria, SunSmart, Centre
for Behavioural Research in Cancer; 2008.

398. Sinclair C, Foley P. Skin cancer prevention in Australia. Br J Dermatol. 2009;161(suppl 3):116-123.

399. Geller AC, Glanz K, Shigaki D, Isnec MR, Sun T, Maddock J. Impact of skin cancer prevention on outdoor aquatics staff: the Pool Cool program in
Hawaii and Massachusetts. Prev Med. 2001;33(3):155-161.

400. Rand CM, Blumkin A, Szilagyi PG. Electronic health record use and preventive counseling for U.S. children and adolescents. J Am Med Inform
Assoc. 2014;21(el):e152-e156.

401. Pageler NM, Longhurst CA, Wood M, et al. Use of electronic medical record-enhanced checklist and electronic dashboard to decrease CLABSIs.
Pediatrics. 2014;133(3):e738-e746.

402. Iglar K, Katyal S, Matthew R, Dubey V. Complete health checkup for adults: update on the preventive care checklist form. Can Fam Physician.
2008;54(1):84-88.

403. Community Preventive Services Task Force. Preventing skin cancer: primary and middle school interventions. Task Force finding and rationale
statement. The Guide to Community Preventive Services website. http://www.thecommunityguide.org/cancer/skin/education-policy/
RRprimaryandmiddleschools.html. Accessed January 30, 2014.

404. Merlino LA, Sullivan KJ, Whitaker DC, Lynch CF. The independent pathology laboratory as a reporting source for cutaneous melanoma incidence
in lowa, 1977-1994. J Am Acad Dermatol. 1997;37(4):578-585.

405. Gallagher RP, Bajdik CD, Fincham S, et al. Chemical exposures, medical history, and risk of squamous and basal cell carcinoma of the skin. Cancer
Epidemiol Biomarkers Prev. 1996;5(6):419-424.

406. Cancer Council Australia. SunSmart position statement on window tinting. Cancer Council Australia wiki website. http://wiki.cancer.org.au/
prevention/Position_statement_-_Tinted_windows. Accessed April 11, 2014.

407. Goldstein NJ, Cialdini RB. Using social norms as a lever of social influence. In: Pratkanis AR, ed. The Science of Social Influence: Advances and
Future Progress. New York, NY: Psychology Press; 2007:167-192.

408. Stryker JE, Lazovich D, Forster JL, Emmons KM, Sorensen G, Demierre MF. Maternal/female caregiver influences on adolescent indoor tanning.

J Adolesc Health. 2004;35(6):528.e001-528.e009.

409. Boyers L, Karimkhani C, Crane LA, Asdigian N, Hollonds A, Dellavalle RP. Buying indoor tanning with university debit cards. J Am Acad Dermatol.
2014;71(1):199-201.

410. Brouse CH, Basch CE, Neugut Al. Warning signs observed in tanning salons in New York city: Implications for skin cancer prevention. Prev Chronic
Dis. 2011;8(4):A88.

411. U.S. Food and Drug Administration, Center for Devices and Radiological Health, Medical Devices Advisory Committee. General and plastic
surgery devices panel: transcript. http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/
MedicalDevicesAdvisoryCommittee/GeneralandPlasticSurgeryDevicesPanel/UCM210232.pdf. Accessed June 4, 2013.

412. Song F, Qureshi AA, Giovannucci EL, et al. Risk of a second primary cancer after non-melanoma skin cancer in white men and women: a
prospective cohort study. PLoS Med. 2013;10(4):e1001433.

413. OngEL, Goldacre R, Hoang U, Sinclair R, Goldacre M. Subsequent primary malignancies in patients with nonmelanoma skin cancer in England: a
national record-linkage study. Cancer Epidemiol Biomarkers Prev. 2014;23(3):490-498.



http://www.cdc.gov/cancer/npcr/meaningful_use.htm
http://www.cdc.gov/phin/library/PHIN_Fact_Sheets/Stage%202%20Fact%20Sheet-09_03_2013.pdf
http://www.cdc.gov/brfss/
http://www.irs.gov/uac/Affordable-Care-Act-Tax-Provisions
http://www.irs.gov/uac/Affordable-Care-Act-Tax-Provisions
http://www.surgeongeneral.gov/library/reports/preventing-youth-tobacco-use/full-report.pdf
http://www.surgeongeneral.gov/library/reports/preventing-youth-tobacco-use/full-report.pdf
http://www.webshade.com.au/index.html
http://www1.toronto.ca/city_of_toronto/toronto_public_health/healthy_public_policy/tcpc/files/pdf/shade_guidelines.pdf
http://www1.toronto.ca/city_of_toronto/toronto_public_health/healthy_public_policy/tcpc/files/pdf/shade_guidelines.pdf
http://www.thecommunityguide.org/cancer/skin/community-wide/multicomponent.html
http://www.thecommunityguide.org/cancer/skin/education-policy/RRprimaryandmiddleschools.html
http://www.thecommunityguide.org/cancer/skin/education-policy/RRprimaryandmiddleschools.html
http://wiki.cancer.org.au/prevention/Position_statement_-_Tinted_windows
http://wiki.cancer.org.au/prevention/Position_statement_-_Tinted_windows
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/GeneralandPlasticSurgeryDevicesPanel/UCM210232.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/GeneralandPlasticSurgeryDevicesPanel/UCM210232.pdf

414.

415.
416.
417.

418.

419.

420.

421.

422.

423.

424.

425.

426.

427.

428.

429.

430.

431.

432.

433.
434.

435.

436.

437.

438.

Wolff K, Johnson BE, Saavedra AP. Precancerous lesions and cutaneous carcinomas. Fitzpatrick’s Color Atlas and Synopsis of Clinical Dermatology.
7th ed. New York, NY: McGraw-Hill; 2013.

Honigsmann H. Erythema and pigmentation. Photodermatol Photoimmunol Photomed. 2002;18(2):75-81.

Goldsmith LA, Fitzpatrick TB. Fitzpatrick’s Dermatology in General Medicine. 8th ed. New York, NY: McGraw-Hill Professional; 2012.

U.S. Preventive Services Task Force. Screening for skin cancer: U.S. Preventive Services Task Force recommendation statement. Ann Intern Med.
2009;150(3):188-193.

Katalinic A, Waldmann A, Weinstock MA, et al. Does skin cancer screening save lives?: an observational study comparing trends in melanoma
mortality in regions with and without screening. Cancer. 2012;118(21):5395-5402.

Bordoni A, Leoni-Parvex S, Peverelli S, Mazzola P, Mazzucchelli L, Spitale A. Opportunistic screening strategy for cutaneous melanoma does not
change the incidence of nodular and thick lesions nor reduce mortality: a population-based descriptive study in the European region with the
highest incidence. Melanoma Res. 2013;23:402-407.

Glanz K, Saraiya M, Wechsler H, Centers for Disease Control and Prevention. Guidelines for school programs to prevent skin cancer. MMWR
Recomm Rep. 2002;51(RR-4):1-18.

Centers for Disease Control and Prevention. Sun Safety for America’s Youth Toolkit. Atlanta, GA: Centers for Disease Control and Prevention, U.S.
Dept of Health and Human Services; 2009. http://www.cdc.gov/cancer/skin/pdf/toolkit/SunSafetyToolkit_MainText.pdf. Accessed August 9,
2013.

Centers for Disease Control and Prevention. Stories of Success: National Comprehensive Cancer Control Program: Comprehensive Cancer Control
in Action. Atlanta, GA: Centers for Disease Control and Prevention, U.S. Dept of Health and Human Services; 2010. http://www.cdc.gov/cancer/
nccep/pdf/success/SuccessStories.pdf. Accessed April 13, 2013.

Jones SE, Saraiya M, Miyamoto J, Berkowitz Z. Trends in sunscreen use among U.S. high school students: 1999-2009. J Adolesc Health.
2012;50(3):304-307.

National Cancer Institute. Behavioral Research, Cancer Control and Population Sciences: about Health Behaviors Research Branch (HBRB).
National Cancer Institute website. http://cancercontrol.cancer.gov/brp/hbrb/about.html. Accessed February 3, 2014.

Jorgensen CM, Wayman J, Green C, Gelb CA. Using health communications for primary prevention of skin cancer: CDC’s Choose Your Cover
campaign. J Womens Health Gend Based Med. 2000;9(5):471-475.

Given LS, Black B, Lowry G, Huang P, Kerner JF. Collaborating to conquer cancer: a comprehensive approach to cancer control. Cancer Causes
Control. 2005;16 suppl 1:3-14.

Centers for Disease Control and Prevention. Comprehensive Cancer Control Plans: A Content Review. Atlanta, GA: Centers for Disease Control and
Prevention, U.S. Dept of Health and Human Services; 2005. http://www.cdc.gov/cancer/ncccp/pdf/CCC_Plans_Content_Review.pdf. Accessed
May 16, 2013.

Centers for Disease Control and Prevention. Chronic Disease Management Information System, DP12-1205 National Comprehensive Cancer
Control Program programmatic data, 2012-2013 Atlanta, GA: Centers for Disease Control and Prevention.

Lim HW, James WD, Rigel DS, Maloney ME, Spencer JM, Bhushan R. Adverse effects of ultraviolet radiation from the use of indoor tanning
equipment: time to ban the tan. J Am Acad Dermatol. 2011;64(5):893-902.

Federal Trade Commission. Indoor tanning. Federal Trade Commission website. http://www.consumer.ftc.gov/articles/0129-indoor-tanning.
Accessed June 4, 2013.

U.S. Environmental Protection Agency, SunWise Program. UV index. U.S. Environmental Protection Agency website. http://www.epa.gov/
sunwise/uvindex.html. Accessed April 19, 2013.

National Weather Service: Climate Prediction Center. Stratosphere: UV index. Climate Prediction Center website. http://www.cpc.ncep.noaa.gov/
products/stratosphere/uv_index/index.html. Accessed April 19, 2013.

Occupational Safety and Health Act of 1970, Public Law 91-596. 84 Statute 1590 (1970).

U.S. Department of Labor, Occupational Safety and Health Administration. Standard interpretations: 1910.97; 1910.1096. https://www.osha.gov/
pls/oshaweb/owadisp.show_document?p_table=INTERPRETATIONS&p_id=24755. Accessed December 12, 2013.

U.S. Department of Labor, Occupational Safety and Health Administration. Water. Rest. Shade. The work can’t get done without them. Protective
measures to take at each risk level. Occupational Safety and Health website. http://www.osha.gov/SLTC/heatillness/heat_index/protective_high.
html. Accessed December 12, 2013.

National Weather Service. Public information notice: excessive heat and sun safety guidance for 2013 season. National Weather Service website.
http://www.nws.noaa.gov/os/notification/pns13don-t_fry_day.txt. Accessed February 2, 2014.

U.S. Preventive Services Task Force. USPSTF A and B recommendations. U.S. Preventive Services Task Force website. http://www.
uspreventiveservicestaskforce.org/uspstf/uspsabrecs.htm. Accessed February 3, 2014.

U.S. Department of Labor. FAQs about Affordable Care Act implementation part Xll. U.S. Department of Labor website. http://www.dol.gov/
ebsa/fags/fag-acal2.html. Accessed February 3, 2014.



http://www.cdc.gov/cancer/skin/pdf/toolkit/SunSafetyToolkit_MainText.pdf
http://www.cdc.gov/cancer/ncccp/pdf/success/SuccessStories.pdf
http://www.cdc.gov/cancer/ncccp/pdf/success/SuccessStories.pdf
http://cancercontrol.cancer.gov/brp/hbrb/about.html
http://www.cdc.gov/cancer/ncccp/pdf/CCC_Plans_Content_Review.pdf
http://www.consumer.ftc.gov/articles/0129-indoor-tanning
http://www.epa.gov/sunwise/uvindex.html
http://www.epa.gov/sunwise/uvindex.html
http://www.cpc.ncep.noaa.gov/products/stratosphere/uv_index/index.html
http://www.cpc.ncep.noaa.gov/products/stratosphere/uv_index/index.html
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=INTERPRETATIONS&p_id=24755
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=INTERPRETATIONS&p_id=24755
http://www.osha.gov/SLTC/heatillness/heat_index/protective_high.html
http://www.osha.gov/SLTC/heatillness/heat_index/protective_high.html
http://www.nws.noaa.gov/os/notification/pns13don-t_fry_day.txt
http://www.uspreventiveservicestaskforce.org/uspstf/uspsabrecs.htm
http://www.uspreventiveservicestaskforce.org/uspstf/uspsabrecs.htm
http://www.dol.gov/ebsa/faqs/faq-aca12.html
http://www.dol.gov/ebsa/faqs/faq-aca12.html
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