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Abstract

Outdoor recreation can lead to substantial sun
exposure. Employees of outdoor recreation
establishments with extended time outdoors
have amplified cumulative exposure to
ultraviolet (UV) radiation and an increased risk of
skin cancer. The “Sun Safe on the Slopes”
program was created by Huntsman Cancer
Institute at the University of Utah and the Utah
Cancer Action Network to address increased UV
exposure and skin cancer risk with free skin
cancer screenings, outreach, and prevention
education to local ski resorts. Herein, we describe
the processes and barriers to implementation of
a ski resort skin screening and education
program and our 5-year report of the experience
and screening data. Nine free skin cancer
screenings were held at Utah ski resorts between
2011 and 2016, resulting in the presumptive
diagnosis of 38 skin cancers (9.6%) in 394
participants. Behavioral data collected from
participants indicates suboptimal sun safety
practices, including underuse of sunscreen and
protective clothing. Ski resort employees who
experience sun exposure during peak hours at
high altitudes and UV reflection from the snow
are at an increased risk of skin cancer. These data
indicate a need for emphasis on sun safety
education and screening and can serve as a
model for future endeavors.

Keywords: skin cancer screening, patient education, health
promotion, skin cancer prevention, community outreach, UV
protection, sunscreen

Improving public adoption of skin cancer preventive
behaviors as well as optimizing regular skin
screenings continue to be great public health
challenges in the United States. Rising skin cancer
incidence figures nationwide have led to an
increased focus on public awareness of demographic
and behavioral factors placing individuals at greater
risk. Utah has the highest incidence rate of
melanoma (34.6 annual incidence per 100,000) in the
United States, with elevated rates occurring not only
in non-Hispanic whites, but also in Hispanics [1]. Utah
is also among the top ten states in overall skin cancer
incidence [2]. Potential contributing factors include a
predominantly light-skinned population, high
altitude, and an active year-round outdoor lifestyle.
Utah is well known as a premier ski and snowboard
destination with 14 ski resorts in the state, many of
which also offer mountain biking and hiking in the
summer.

A review of several large epidemiological studies
demonstrated individuals who participate in
outdoor sports have increased skin cancer rates;
skiers in particular are at increased risk for squamous
cell carcinoma [3, 4]. These athletes were also found
to have misinformation regarding the risks they face
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in participating in outdoor sports. Guests of hotels
and resorts intended for outdoor recreation have
been found to be at high risk for UV exposure [5].
Resort employees, however, are a particularly
vulnerable population in that they are often
outdoors for extended periods of time throughout
the winter season, and potentially year-round,
increasing their cumulative UV exposure. A study
assessing the effectiveness of an employee
screening program (n=783) in a technical company
successfully identified suspicious nevi and identified
persons at higher risk who needed regular follow-up
with a dermatologist [6].

Health promotion policies in ski and snowboard
schools have demonstrated an increase in sun safe
practices and improved recall of educational
messages [7]. Sun safe educational interventions for
children have been implemented and described, but
such primary prevention efforts have not been
reported in outdoor employee populations [8, 9. In
addition, free skin cancer screenings can provide
secondary prevention efforts for early detection of
melanoma and other skin cancers [10]. A pilot study
with state park employees in the southern U.S.
assessing knowledge and practices regarding skin
cancer prevention behaviors indicated a need for
employer-sponsored education programs [11].
Herein, we describe the processes and barriers to
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implementation of instituting a ski resort skin
screening and education program, focusing on both
primary and secondary prevention. Such an
undertaking requires a commitment from several
stakeholders: ski resorts, including management and
their employees and dermatologists in the area (either
through a state dermatologic society or coordinated by
an academic dermatology department). In addition,
educational support from a state cancer coalition or
local cancer networks is needed. Access to employees
on-site can circumvent some of the barriers that limit
community screening [12].

Methods

“Sun Safe on the Slopes” began in 2011 as a joint
effort between two Utah ski resorts, Huntsman
Cancer Institute (HCI) and the Department of
Dermatology at the University of Utah (U of U), and
the Utah Cancer Action Network (UCAN), a
comprehensive cancer control coalition comprised
of a diverse, professional group of stakeholders
across the state. The goal was to provide
comprehensive outreach, prevention education, and
skin cancer screening to ski resort employees. Two
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Figure 1. A) Final version of the “Sun Safe on the Slopes” logo with a website address. This was used on all educational and marketing
materials and stickers were provided to ski resort employees and guests. B) “Sun Safe on the Slopes” educational homepage.
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Utah resorts (Deer Valley Resort” and Snowbird Ski
and Summer Resort’) participated in the initial
planning and implementation of this program titled
“Sun Safe on the Slopes” (Figure 1A).

The two participating ski resorts have mid-mountain
altitudes of 8100 feet (2470 m) and 9550 feet (2910
m), respectively. This program includes: employee
sun safety training; access to sunscreen for
employees and guests; ski school sun safety
curriculum; posters about sun safety; skin cancer
prevention information at employee health fairs; and
annual free skin cancer screenings by dermatology
providers. UCAN provided funding for sunscreen and
sunscreen dispensers purchased through the
Arizona Cancer Center's Protect Your Skin Program
and were provided to any ski resort who requested
them, with the long-term goal that ski resorts would
budget for employee/guest sunscreen in future
years. Coloring books targeted at children, which
included skin cancer prevention education were
created for distribution in ski and snowboarding
classes. Informational posters were created and
distributed at local ski resorts that provided tips to
reduce UV exposure (e.g., regular sunscreen
application, protective clothing). Health educators
from HCI also attended health fairs held at the ski
resorts to provide free lip balm and sunscreen
samples, as well as conduct educational sessions
regarding skin cancer prevention — a sample video is
available on the “Sun Safe on the Slopes” website,
www.sunsafeontheslopes.org (Figure 1B).

This website was developed as part of HCI's
community outreach efforts and is a free resource to
connect ski resort employees and guests to the
content created for the program. It includes
printable  educational posters and  other
downloadable resources, an educational video
regarding the goals of the program, as well as
general information about sun safety, local skin
cancer screenings, and a curriculum of three 5-
minute lessons to teach preventive behaviors in ski
and snowboarding schools for children and adults. It
amy also serve as an accessible resource to anyone
who could benefit from its content, including those
interested in developing similar programs at other
ski resorts both in the U.S. and internationally.

University of Utah Department of Dermatology
faculty and residents, supported by University of
Utah medical students and HCI Community
Outreach and Prevention Education  staff,
volunteered annually to conduct total body skin
examinations at participating ski resorts. Over a 5-
year period, a total of nine skin cancer screenings
have occurred (2011-2016). The screenings followed
the American Academy of Dermatology (AAD)’s
SPOTme" screening guidelines. AAD surveys include
areas for noting participants’ skin cancer history,
demographic information, sun safety behaviors and
recommendations for follow-up; body maps allow
quick documentation of the anatomical location of
lesions identified during screening. Data were
compiled in Microsoft Excel v15 (Redmond, WA) and
analyzed using SPSS v24 (Chicago, IL). A p-value of
0.05 was considered significant.

Results

A total of 394 persons (52% female, 96% white, mean
age = 47 years) were screened, resulting in the
presumptive diagnosis of 38 (9.6%) skin cancers (25
basal cell carcinomas, 4 squamous cell carcinomas, 9
melanomas), (Figure 2). Given the anonymity of the
screening, none of the subsequent follow-up data,
including biopsy reports, were available. A total of 87
actinic keratoses and 42 dysplastic nevi were also
identified. Biopsy was recommended for 80 (20%)
individuals and 141 (36%) were referred for further
evaluation. Thirty-nine (10%) individuals reported a

Presumptive Diagnoses in 394 screening participants

Number of lesions.

30 -
10 .

Basal Cell Carcinom Actinic Keratoses Dysplastic Nevi

. -
a Squ oll Melanoma
Carcinoma

Figure 2. Presumptive lesion diagnoses from nine ski resort skin
screening examinations between 2011 and 2016 in 394 total
participants.
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previous skin cancer diagnosis. Of the responding
participants, 41% indicated they would not have
seen a physician for their skin if they had not
participated in a free screening. Only 38% of
participants indicated always using sunscreen while
outdoors and 32% reported always seeking shade
when possible. Sun protective clothing was reported
as always worn by 13% of participants.

The “Sun Safe on the Slopes” program serves an at-
risk population with health concerns not previously
being addressed. The screenings yielded an alarming
rate of 9.6% of participants with presumed skin
cancers. More than 40% of participants indicated
they would not have sought a physician for a skin
examination had they not participated in a
screening. Arranging for screenings to take place at
the site of employment allows for convenient access
by employees and improves overall number
screened. The “Sun Safe on the Slopes” program
could be adopted to meet the needs of other resorts
to address these issues and ultimately lead to better
outcomes for both ski resort employees and guests.

Nearly half of all participant responses indicated less
than optimal skin cancer prevention behaviors (i.e.,
poor use of sunscreen and/or sun protective
clothing), demonstrating the potential for behavioral
modifications through education to optimize sun
protection. The implementation of preventive on-
site education, in conjunction with on-site screening,
aimed at affecting these behaviors could contribute
to earlier detection and decreased incidence of skin
cancer in this high-risk population. The results of
these screenings indicate a need for further data
collection and expansion into other ski resorts. The
primary aim of this publication is to provide a
roadmap for others in their efforts to implement
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