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Abstract

Introduction—Exposure to solar ultraviolet radiation during recreation is a risk factor for skin 

cancer. A trial evaluating an intervention to promote advanced sun protection (sunscreen pre-

application/reapplication; protective hats and clothing; use of shade) during vacations.

Materials and Methods—Adult visitors to hotels/resorts with outdoor recreation (i.e., 

vacationers) participated in a group-randomized pretest-posttest controlled quasi-experimental 
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design in 2012–14. Hotels/resorts were pair-matched and randomly assigned to the intervention or 

untreated control group. Sun protection (e.g., clothing, hats, shade and sunscreen) was measured in 

cross-sectional samples by observation and a face-to-face intercept survey during two-day visits.

Results—Initially, 41 hotel/resorts (11%) participated but 4 dropped out before posttest. Hotel/

resorts were diverse (employees=30 to 900; latitude=24o 78′ N to 50o 52′ N; elevation=2 ft. to 

9,726 ft. above sea level), and had a variety of outdoor venues (beaches/pools, court/lawn games, 

golf courses, common areas, and chairlifts). At pretest, 4,347 vacationers were observed and 3,531 

surveyed. More females were surveyed (61%) than observed (50%). Vacationers were mostly 35–

60 years old, highly educated (college education = 68%) and non-Hispanic white (93%), with 

high-risk skin types (22%). Vacationers reported covering 60% of their skin with clothing. Also, 

40% of vacationers used shade; 60% applied sunscreen; and 42% had been sunburned.

Conclusions—The trial faced challenges recruiting resorts but result show that the large, multi-

state sample of vacationers were at high risk for solar UV exposure.
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Introduction

In 2014, the U.S. Surgeon General issued a call to action to prevent skin cancer.1 U.S. rates 

of melanoma, the most deadly form, are increasing at 3% per year2 and over 3 million cases 

of non-melanoma skin cancer (NMSC) occur annually.2 Exposure to ultraviolet radiation 

(UV) from solar and non-solar sources is a primary cause of skin cancers.3–13 Prevention is 

a priority due to skin cancers’ high prevalence,14,15 recurrence,16–18 treatment 

disfigurement,19–22 cost ($2.1 billion for treatment23), and association with other 

cancers.18,24,25 Primary prevention relies on reducing UV exposure by limiting time in the 

sun when UV is high (i.e., at midday sun, at lower latitudes, and in proximity to the summer 

solstice), using shade, and wearing protective clothing and broad-spectrum sunscreens.

Rationale

Recreational UV exposure is associated with every form of skin cancer26 so it is not 

surprising that vacationing at sunny venues such as the mountains or the beach is also 

associated with increased risk for sunburn and skin cancer. One study estimated that 

vacation beach-goers receive on average 500% more UV than required for a sunburn27 and 

two other studies indicated that a substantial number of sunburns occur on vacations.28,29 

Data from Australia, Canada, Europe, and the United States shows: a) vacationing children 

and young adults are at higher risk for developing nevi, a precursor for melanoma 

melanoma30–32 and b) lifetime preference for vacationing in sunny climates and at alpine 

and waterside venues is associated with increased risk for melanoma.33–38

Interventions that improve sun protection and reduce UV exposure on vacation could benefit 

millions of Americans, but most prior interventions have met with mixed results.39 

Annually, 59% of U.S. adults take out-of-town vacations,40 with 56% of them traveling for 

the purpose of pleasure41 As much as 75% of this leisure travel involves recreating 
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outdoors, mostly in the spring and summer when solar radiation is high. Considering that 

risk is compounded by outdoor activities that require prolonged sun exposure or skin-

revealing clothing (e.g., golfing, hiking, swimming, tennis) and the skin types of many 

leisure travelers (81% high risk non-Hispanic white,42 although such travel is growing 

among minority populations43), the need for vacationers to practice sun safety is obvious.

Objectives of the Trial

The primary objective of the overall trial was to expand our successful sun safety program at 

high-altitude ski areas44–47 to promote comprehensive sun protection to adults vacationing 

at warm-weather resorts during late spring and summer and to evaluate it in a group 

randomized quasi-experimental design for effects on sun protection practices. Secondary 

objectives included improving advanced sun protection behaviors, including a) pre-

application and reapplication of sunscreen and use of wide-brimmed hats, protective 

clothing, and shade and b) consideration of time of day and season on sun safety decisions. 

Despite considerable effort to promote sun protection, the skin cancer epidemic has 

escalated2 and excessive UV exposure and sunburning still prevails among vacationers, 

despite a variety of interventions.39,48 While a fairly large portion of the population uses 

sunscreen,49 it is only one of several sun protection behaviors that can be employed to create 

optimal protection. The focus on advanced sun protection should help overcome suboptimal 

use of sunscreen,44,45,50–52 unsatisfactory use of hats and clothing,53 inadequate use of 

shade,44,54 and reliance on unreliable indicators of high UV (e.g., cloud cover and hot 

temperature).55

Purpose of Paper

In this paper, the design, procedures, and measures used in the trial are presented. Data is 

presented on the success of recruiting resorts and descriptive pretest data on the 

characteristics and baseline sun protection in the samples of vacationers assessed by the 

observations and intercept surveys.

Materials and Methods

Population and Recruitment Methods

Given the fact that 60% of all U.S. vacationers book commercial hotels/resorts,40 the present 

study employed resort venues representing a unique research context where vacationers can 

be systematically treated to an intervention designed to reduce their solar UV exposure. The 

population was adult vacationers (i.e., guests 18 or older) at destination hotels/resorts with 

outdoor recreation venues. Initially, we obtained support and a list of member hotels/ resorts 

from two leading travel industry professional associations, the American Hotel and Lodging 

Association and Hospitality Sales and Marketing Association International. Hotels/resorts 

met the following inclusion criteria: a) had at least three outdoor recreation areas, b) had at 

least one waterside recreation area, c) were located in the continental United States or 

Canada, d) had overnight lodging, and e) agreed to participate. Recruitment rate was lower 

than expected so we added ski areas from the National Ski Areas Association membership 

that met the above criteria in their summer operations.
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The list was randomly ordered by the project’s biostatistician and hotel/resorts were enrolled 

in two annual waves in 2012–13 and 2013–14 to control for seasonal weather variation and 

increase feasibility. The hotel’s/resort’s contact manager for the professional association was 

contacted by email and telephone to secure the hotel’s/resort’s participation. Repeated 

attempts were made to reach the senior manager(s) until the resort either agreed or refused 

or the sample quota of 40 resorts was filled (determined by a priori power analysis). Adult 

vacationers were enrolled that met the following inclusion criteria: a) present at the hotel/

resort on the assessment days, b) in an outdoor venue between 10 am and 4 pm, and c) were 

18 or older. For the intercept surveys, vacationers were read an informed consent statement 

by the interviewer. The term vacationer is used to capture the idea that these individuals 

visited the hotels/resorts to actively use their amenities for pleasure while on vacation. 

While the majority of our respondents were staying at the resort, some individuals were day 

visitors or local residents who used the hotel/resort amenities (e.g., a water park) without 

actually staying in the lodging, some were regular visitors (e.g., members of the resort golf 

club), and some combined business activities (e.g., a conference) with recreational pursuits 

at the hotels/resorts. Nonetheless, in this paper, “vacationer” is employed as a umbrella term 

to include all the resort guests who participated in the study. Power calculations, based on a 

small effect size (0.15), intraclass correlation within hotels/resorts of r=0.01 and p=0.05 (2-

tailed), resulted in quotas of 95 observations and 95 interviews per hotel/resort. All 

procedures were approved by the San Diego State University and Quorum Institutional 

Review Boards.

Experimental Design and Procedures

The trial design was a group-randomized pair-matched pretest-posttest controlled quasi-

experimental design. Before randomization, hotels/resorts were pair matched within wave 

on latitude, elevation, mean annual sunshine hours, primary operational season (summer/

winter), number of summer employees, and number of vacationers visiting the hotel/resort 

for just the day and at waterside recreation areas surveyed at pretest. Members of each pair 

were randomly assigned to either the Go Sun Smart intervention or an untreated control 

group. The Go Sun Smart intervention, which is described in greater detail elsewhere, was 

distributed to senior managers in the intervention group by researchers during a visit with 

the primary contact manager and other senior managers at the beginning of the warm-

weather season.

Vacationers were assessed in two annual cross-sectional panel samples at pretest (first 

spring/summer) and posttest (second spring/summer) over two years, making this a quasi-

experimental design. Such designs eliminate threats to validity created by pretesting cohort 

samples.56 It was impossible to create a repeated-measures cohort of vacationers because 

most vacationers do not repeatedly visit the resort. The independent samples avoided 

contaminating testing, history, and maturation effects due to pretesting that can arise in 

cohort samples.56 Vacationer assessments were performed by trained research staff using an 

observation measure and a face to face intercept survey during two-day visits at times when 

managers confirmed that number of registered vacationers in the lodging was high. Posttest 

data collection visits were scheduled at approximately the same time of year as the pretest 

visit (±3 week) to control seasonality effects. Resorts in semi-tropical or desert regions with 
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high summer temperatures were visited in the spring (March to May) so heat would not keep 

vacationers indoors at midday. Resorts in northern regions or at higher elevations were 

visited in the summer (June to September). Nearly all visits occurred within three months of 

the summer solstice when UV was highest (i.e., March 20 to September 20). Assessments 

were conducted until the sample quotas were met or the two-day period was completed.

Go Sun Smart Intervention

The Go Sun Smart intervention intended to promote comprehensive, advanced sun 

protection beyond the application of sunscreen. Advanced practices included applying 

sunscreen 30 minutes before sun exposure, reapplying it within 2 hours of initial application, 

wearing wide-brimmed hats and protective clothing, using shade, and relying on time of 

day, season, latitude, altitude, and cloudiness as indicators of UV intensity. The intervention 

communication used persuasive principles proposed in Transportation Theory (TT).57,58 TT 

holds that people construct narratives or stories that help guide their future behavior, and 

when confronted with a narrative with which they identify, their susceptibility to influence is 

raised. Pre- and post-vacation narratives may be persuasive. As people anticipate a vacation, 

they formulate scripts around expected activities, for example, sunning themselves poolside. 

Moreover, the hospitality industry markets stories suggesting experiences beyond the norms 

of daily life (e.g., excessive alcohol and substance use and high-risk recreation and 

adventure sports), including long periods spent in the sun, that their vacationers can make 

their own by vacationing at the venue. Such anticipatory stories often involve themes of 

pleasure, escapism, and some risk-taking but rarely include taking precautionary measures to 

avoid excess sun. Over their lifetime, vacationers repeatedly are “transported” into these 

vacation stories where the rules for everyday behavior do not apply (“What happens on 

vacation stays on vacation”) and time in the sun is a source of pleasure and seldom, if ever, 

is associated with sunburn and skin cancer.

In contrast to traditional health behavior theories which suggest that risky behavior owes to 

ignorance about potential consequences,59 i.e., long-term damage from UV exposure, TT 

suggests that risk-taking is an inherent feature of both the stories vacationers construct and 

cultural narratives about vacationing with which they identify.57,58 Moreover, these scripts60 

can be more powerful than conventional persuasive admonitions.61 When promoting sun 

protection, sun safety messages gain power by using narrative forms that a) transport people 

into a story likely to change their beliefs;62 b) increase identification with characters in a 

narrative, a process that can be used purposefully to exert influence63,64 (e.g.., in Social 

Cognitive Theory,59 people who identify with role models are substantially influenced65,66); 

and c) shift normative beliefs about risks while vacationing by helping vacationers anticipate 

risks in unfamiliar destinations, especially common risks not included in their personal 

narratives such as severe sunburns, and preparations to take precautions (e.g., packing 

sunscreen, clothing, hats, and sunglasses). The latter may be particularly important to the 

extent that the tourism industry’s advertising reinforces risk taking that may encourage 

disinhibition67–74, and persuades vacationers to engage in non-normative activities.

Intervention messages were delivered on posters/signs and tip cards placed in the hotel/

resort environment and print and electronic materials used to reach vacationers before their 
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visit (e.g., pre-arrival messages and packing lists) or at check-in. Social media messages and 

a 92-second animated video on sun safety while vacationing were also provided to hotels/

resorts. If requested by the hotels/resorts, sun protection training for their outdoor workers 

and ways of recommending sun safety to resort vacationers was delivered. Talking points 

and docent lectures were created to aid employees in these conversations with vacationers. 

Hotels/resorts were provided a press release and a certificate to be displayed announcing 

their participation in the program. Narrative elements were incorporated in most messages 

using visual elements in the posters (e.g., photos of a family walking on a beach; newsreel 

showing photos of adults and children practicing sun safety) and the animated video 

showing a family checking in, recreating outdoors, using sun protection, and recounting 

their enjoyable day.

Prior to the warm-weather season, research staff met with managers at intervention hotels/

resorts to initiate intervention implementation. Based on diffusion of innovations theory 

principles,75,76 researchers stressed the importance of sun protection for skin cancer 

prevention, discussed how to easily fit Go Sun Smart into hotel/resort operations, helped 

plan for implementation, and addressed barriers to implementation. Researchers maintained 

contact with managers throughout the spring and/or summer to replenish program materials 

and troubleshoot problems. This protocol elevated program implementation in a previous 

study with ski areas.76

Measures

The primary outcome was sun protection practices of adult vacationers assessed by 

observation and an intercept survey. Research staff selected vacationers for both 

observations and surveys by plotting as straight a line as possible across the outdoor venue 

and observing or interviewing vacationers who were located on either side of the line. Staff 

stood in locations to remain unobtrusive while performing observation; for surveys, staff 

recorded hat, clothing, and shade use after completing the interview without respondent 

awareness. Staff had bags with the study logo but no other identifiers. Observations were 

performed between 12 pm (noon) to 2 pm (± 1 hours of solar noon during daylight savings 

time) and intercept surveys, between 10 am and 4 pm (±3 hours of solar noon) on each day. 

On a few days with either few vacationers available or periods of inclement weather, 

interviews were outside of those time frames. Observations and interviews were anonymous; 

rather, vacationers were identified by hotel/resort.

Observation of Vacationer Sun Protection Practices—The observation protocol 

was modified from a measured used in Australia to assess sun protection in public venues.77 

Research staff (4 females, 4 males) were trained to observe the sex (male/female) and age 

(18–34/35–60/60 or older) of each vacationer and record their use of head covering (no hat/

visor/narrow hat/baseball cap/legionnaire hat/wide-brimmed hat), sunglasses (yes/no), shirts 

(yes/no), sleeve length (strapless/sleeveless/¼ length/elbow length/¾ length/wrist length); 

collar (yes/no); neckline (low/high); midriff coverage (covered/cut-out/partially exposed/

exposed), leg covering (bikini/short shorts or skirt/mid-thigh/knee length/¾ cover/ankle 

length), socks (no socks/ankle length/calf length/knee length), and shoes (no shoes/sandals/
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shoes). Observers recorded whether the individual was in no shade, partial shade (25%/50%/

75%), or full shade. Observers did not record sunburns.

The observational assessment was programmed in a mobile app for Android tablet 

computers (paper versions were available if the sun created too much screen reflection). To 

increase accuracy, a human figure was displayed on the screen and “dressed” as the observer 

recorded hats, clothing, and sunglasses. Observers visually checked that the dressed figure 

on the screen matched what the vacationer was wearing. Each day, observations were first 

performed at low-use recreation areas (e.g., courts and marinas) and then at high-use areas 

(e.g., swimming pools/beaches and outdoor dining areas). The individual hat and clothing 

items were combined to estimate the percentage of skin covered, using Wallace’s “rules of 

nine” clinical assessment of amount of burned skin area.78

Intercept Survey with Vacationers—The intercept survey was modified from one used 

in previous research with vacationers at ski areas.45,47 Vacationers were asked whether they 

were wearing sunscreen with SPF 15 or higher and if so, what time they first applied it and 

if they had reapplied it. The time when they first came outdoors was recorded and used to 

estimate whether sunscreen was applied before going outdoors (no/15 minutes prior/30 

minutes prior). Reapplication was defined as reapplying sunscreen if the vacationer was 

interviewed within two hours after first applying it. Vacationers were asked the number of 

times they had been sunburned in the past 12 months and whether they had been sunburned 

during the current visit to the hotel/resort (defined as red and/or painful from exposure to the 

sun, following published guidelines79,80). Vacationers reported on exposure to sun 

protection communication. They recalled whether they had seen or heard any messages at 

the hotel/resort that advised them to protect their skin, lips, or eyes from the sun and if so 

where (i.e., poster or sign/brochure, pamphlet or flyer/hotel or resort website/social media 

message from the hotel or resort). At posttest, vacationers also indicated if they recognized 

the Go Sun Smart logo. Vacationers’ perceived importance of sun protection, injunctive 

norms for sun protection (i.e., “most people who matter to me think people should protect 

their skin from the sun”), and intention to sun tan were assessed with three 5-point Likert-

type questions (strongly agree/strongly disagree). A fourth Likert-type question measured 

disinhibition during vacation (“I’m a different person when I’m on vacation than when I’m 

at home”81). Skin phenotype based on a validated measure of melanoma risk was measured 

combining eye color, skin tanability, and natural hair color.82 Vacationers were asked their 

home zip code (to determine latitude of home), date of first arrival at hotel/resort (if a 

member of a resort, date first arrived/year-round resident), age, education, Hispanic 

ethnicity, and race. Finally, interviewers recorded vacationers’ sun protection attire using the 

observation measure described above. Interviews were collected at both low-use and high-

use recreation areas. The interviewer’s name, hotel/resort name, date, time interview started, 

and the outdoor recreation area were also recorded.

Environmental Information on Resorts—Research staff obtained environmental 

information for the data collection days. At the time of each observation and survey, 

research staff estimated cloud fraction by indicating if the sky was clear (0%), had high thin 

clouds, was partly cloudy, or was overcast (100%). For high thin or partly cloudy, staff 
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estimated the amount of sky covered by clouds in 10% increments (10% to 90%). The UV 

Index in 15-minute intervals and high temperature and average humidity for the day were 

gathered from public databases from the closest weather station reported by weather.org or 

ground-based UV sensor in the U.S. Department of Agriculture’s UV-B Monitoring and 

Research Program. The latitude and elevation of the hotel/resort was recorded.

Results

Sample of Resorts

Participation Rates—A total of 362 hotels/resorts were invited to participate in the trial. 

Of these, 12 were ineligible; 83 never responded; 38 replied but did not indicate whether 

they would participate; 76 refused to participate (20%); and 41 resorts agreed to participate 

(11%). Reasons for refusing included concerns over disrupting the vacationer experience, 

being in the business of “selling sunshine,” being too busy, and having recent ownership/

manager changes. Wave 1 contained 17 hotels/resorts and Wave 2, 24 hotels/resorts. 

Participating hotels/resorts were located in 17 states (Arizona, California, Colorado, Florida, 

Georgia, Michigan, Minnesota, Missouri, New Hampshire, New Mexico, New York, Ohio, 

Oregon, Utah, Vermont, West Virginia, and Wyoming) and one Canadian province (British 

Columbia). Four hotels/resorts dropped out after the pretest (1 in California, 2 in Florida and 

1 in New Mexico) due to a change in ownership or no longer wishing to participate.

Hotel/Resort Characteristics—Nearly all of the hotels/resorts were private 

organizations (4 part of large hotel chains, 14 ski areas, and 1 dude ranch; 5 state park 

lodges). Furthermore, 25 were open only during the summer. They ranged in size from 30 to 

900 employees (M=341) and were located in latitudes from 24° 78′ N to 50° 52′ N, and at 

elevations from 2 ft. to 9,726 ft. above sea level. The average high temperature was 80 

during the pretest (std. dev.=8; range=53 to 93). Many of the hotels/ resorts were located in 

rural, relatively isolated areas along beaches, in mountains, or on lakes. A few were located 

in resort towns or were communities unto themselves.

Outdoor Recreation Areas—Usually, hotels/resorts had outdoor recreation areas in 

waterside areas (i.e., ocean or lake beaches and pools; n=39 hotels/resorts), court and lawn 

games (i.e., tennis, volleyball, basketball, and croquet; n=35 hotels/resorts), golf courses 

(n=34 hotels/resorts), and hiking and biking trails (n=33 hotels/resorts). Less-common 

outdoor venues were outdoor dining areas (n=26 hotels/resorts), common areas (e.g., 

courtyards, lawns, and porches; n=19 hotels/resorts), marinas (n=17 hotels/resorts), and 

chair lifts and trams (n=14 hotels/resorts). One hotel/resort had swimming pools enclosed in 

a large waterpark, with a retractable roof.

Sample of Hotel/Resort Vacationers

Number of Vacationers—All vacationers at pretest were surveyed and observed during 

recreational activities. At pretest, 4,347 vacationers were observed (range=18 to 125 per 

hotel/resort; mean=106) and 3,531 were interviewed (range=21 to 100 per hotel/resort; 

mean=86). The refusal rate for the pretest survey was low (387 [10%]) and few were 

deemed ineligible (163 [4%], i.e., were a resort employee, previously interviewed, or not a 
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guest of the hotel/resort, or did not speak English). Reasons for refusing included not being 

interested in sun safety, not wanting to be bothered or stop current activity or to be distracted 

while watching children, or had just arrived or were just leaving the hotel/resort.

Vacationer Characteristics—As Table 1 shows, the majority of vacationers observed 

and surveyed were middle-aged (35–60 years old), with younger and older vacationers 

approximately equally represented. An equal number of males and females were observed 

but for the intercept survey women outnumbered men. Compared to those observed, more 

middle-aged and female vacationers completed the survey. Vacationers completing the 

surveys were highly educated (college/post graduate=68%) and mostly non-Hispanic white 

(over 90%). Nearly a quarter had skin types at highest risk for melanoma.

Time and Location of Assessments—The majority of the observations occured 

between 12:00 pm and 2:00 pm (Table 1). However, nearly a quarter of the observations 

occurred before noon (mainly between 11:00 am and 12:00 pm), with only a small 

proportion (approximately 7%) occurring after 2:00 pm. Similarly, most of the surveys 

occurred between 10:00 am and 4:00 pm; very few occurred outside of those times. Pools 

were the most frequent location for both observations and surveys. Observations were 

relatively more frequent at golf courses, outdoor dining areas, and activity and common 

areas. For surveys, activity areas, common areas, pools/beaches and golf courses were 

frequent locations. Court and lawn game areas and marinas were uncommon locations for 

assessing vacationers.

Environmental Characteristics—Approximately half of the observations and surveys 

were performed during periods of high solar UV (i.e., UV Index of 7 or higher; Table 1). 

Ten percent or less of the observations and surveys were conducted during periods of low 

UV (UV Index of 2 or lower). Over a third of the observations and surveys were performed 

within 30 days of the summer solstice. Likewise, nearly 70% of observations were 

performed within one hour of solar noon but just over 40% of surveys, within 90 minutes of 

solar noon. Thus, it is not surprising the more observations than surveys were performed at 

the highest UV levels. Most observations and surveys were performed on days when skies 

were relatively clear., i.e., approximately 20% under clear skies and half under 30% cloud 

coverage or less (Table 1).

Sun Protection Practices of Hotel/Resort Vacationers

Most sun protection practices were performed by only a minority of vacationers while 

recreating at the hotels/resorts (Table 2). The most prevalent practice was applying 

sunscreen, with nearly 60% reporting use. However, many of vacationers did not use it 

optimally, with half waiting until they went outdoors to apply it and only one-third 

reapplying it within two hours. Use of hats, protective clothing, and shade was far less 

common. Only a third wore any hat covering and just 5% wore a wide-brim or legionnaires 

hat with maximum protection. Baseball caps were the most common head covering. The 

body coverage score revealed that vacationers covered on average 62% of their body (std. 

dev.=20; lower quartile=42%, median=67%, upper quartile=76%) in the observational 

measure and 59% of their body (std. dev.=21%; lower quartile=39%, median=63%, upper 
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quartile=75%) in the survey. However, this measure also showed that one-quarter of 

vacationers covered less than 40% of their skin when outdoors. Use of long pants was more 

common than long-sleeved shirts and a majority of vacationers wore no shoes or sandals, 

exposing the tops of their feet to the sun. Just over half of vacationers protected their eyes 

with sunglasses.

Many vacationers (42.3%) had a history of sunburn in the past year and nearly 20% 

experienced two or more sunburns in the past 12 months (Table 2). Sunburn was relatively 

rare during the current visit to the hotels/resorts, with only 6.6% reporting one.

Most sun protection practices recorded in the observations showed statistically significantly 

differences from those in the survey. However, these differences were relatively small and 

emerged primarily due to the large samples and high statistical power. Compared to the 

observation sample, more vacationers in the intercept survey wore sunglasses, very short leg 

covering, strapless or sleeveless shirts with no collars, low necklines and exposed midriff; 

were not wearing socks or shoes; and were in the shade. There was evidence of clustering 

effects within hotels/resorts, with intra-class correlations ranging from 0.002 (shirt) to 0.178 

(shirt collar) in the observations and 0.000 (leg covering and shoes) to 0.158 (shirt collar) in 

the surveys.

Conclusions

A diverse group of 41 hotels/resorts were enrolled, despite considerable challenges in 

recruitment. They ranged widely in location although the south central and northwest United 

States were under-represented. The resorts also had a diverse array of recreation venues that 

presented vacationers with excessive exposure to solar UV. Waterside recreation venues 

were most common and an inclusion criterion, because vacations to waterside locations have 

been associated with melanoma in past research.30–35 Although we had the support of two 

major industry associations, they focused mainly on sales and marketing, not hotel/resort 

operations where many decision makers regarding trial participation were located. It was 

often difficult to reach the appropriate decision maker when the first contact was with a 

marketing director. However, even when an appropriate manager was contacted, it usually 

took several conversations and more information to convince them to participate. Many 

managers were reluctant to participate because of potential problems with disrupting the 

vacationer experience and engendering customer complaints about surveys. However, 

neither the observations nor the surveys generated any complaints to our knowledge; sample 

quotas were achieved at most of the two-day data collection visits; and the more intrusive 

intercept survey achieved high completion rates. Moreover, vacationers were very compliant 

with requests to complete the survey, with only 10% of those approached refusing to be 

interviewed. This is similar to the high compliance rates we achieved when interviewing 

vacationers at ski areas.45 This suggests that concerns about disrupting vacationers were 

unfounded. Also, the high compliance rate reduced the possibility of selection bias overall. 

However, the tendency for women rather than men to complete the survey may introduce a 

bias in the data obtained from that assessment. The observation protocol achieved more 

balance on sex and thus possibly was affected less by selection bias. Yet, some of the sun 

protection variables, which will serve as outcomes in the evaluation of the intervention at 
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posttest, demonstrated stronger clustering effects within hotels/resorts than expected in our 

original power analysis. This can reduce the power to detect intervention effects, if they are 

small.

A more problematic issue pertaining to the vacationer experience was that some managers 

felt the sun protection purpose of the trial was inconsistent with their “product,” i.e., selling 

outdoor recreation and time in the sun. Like indoor tanning salons, some hotels/resorts are in 

the business of selling high-risk sun exposure. Concerted efforts are needed to convince 

managers that they can deliver sun safe outdoor recreation that their vacationers will enjoy. 

In our work with the ski industry,83,84 resort managers were most supportive initially of sun 

protection promotion to their employees but many eventually saw sun safety as a value-

added safety effort for vacationers. Whether this same approach through workplace safety 

will work with warm-weather resorts needs to be explored.

There was remarkable consistency in the vacationer population across both years. Many 

were at high risk for developing skin cancer due to their skin type and UV levels at the 

hotels/resorts. Vacationers were mainly non-Hispanic white, the racial group at highest risk 

for skin cancer,85 and about 1 in 5 vacationers had high-risk skin phenotypes. Also, half of 

vacationers were male and about a quarter were under age 34; both groups practice less sun 

protection than their female and older counterparts.49 UV levels were often very high to 

extreme as defined by the U.S. Environmental Protection Agency and the World Health 

Organization in the global UV Index.86,87 Both agencies advise adults to minimize their 

time outdoors, and if outdoors staying in the shade, when UV Index is above 8, the exposure 

level for about one-quarter of the vacationers when interviewed/observed. Hence, many 

risked sunburn if they were outdoors for even short periods without protection. The timing 

of the measures, relatively close to the summer solstice and to solar noon, ensured that the 

samples of adults were outdoors when UV was elevated. The lack of cloud cover during 

most data collection days also meant that UV was at its maximum. Past research has 

associated vacations in sunnier climates with melanoma.33,36

Thus, the vast majority of vacationers were outdoors at UV levels when most sun protection 

practices are advised by health authorities but unfortunately, many vacationers were not 

taking full precautions. Even the most common precaution, using sunscreen with SPF 15 or 

higher, was not employed by 2 in 5 vacationers. Still, far more vacationers used sunscreen 

when outdoors at the hotels/resorts than has been reported in surveys of the general U.S. 

population (nearly double the prevalence),49 a trend also seen in other studies in outdoor 

recreation.88,89 Adults who vacation at outdoor recreation venues may be more cognizant of 

the dangers of sunburn and skin damage. Also, they may be spending longer times outdoors 

engaged in recreational activities at the hotels/resorts. Thus, vacationers may be more likely 

to apply sunscreen to protect themselves and prolong their time outdoors without becoming 

sunburned.88,90–94 To the extent that the recreational endeavor (e.g., a round of golf) is 

determining the time spent outdoors, sunscreen is an appropriate sun protection strategy and 

is not in and of itself increasing UV exposure.

Optimal the use of sunscreen, including pre-application before going outdoors and 

reapplication, was infrequent in these outdoor recreation venues, as we saw with vacationers 
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at North American ski areas. Compared to ski areas, more adults used sunscreen; far fewer 

pre-applied it; though reapplication rates were similar.95 Pre-application is needed to allow 

the sunscreens with chemical absorbers to be absorbed by the skin and be effective. Many of 

those who did pre-apply sunscreen were likely doing so through routine use of beauty and 

personal care products (e.g., aftershave, face lotions, and make-up foundations), which may 

be one way of achieving routine sunscreen use with preapplication.96 However, the 

formulations may not have enough photo-stability to confer protection97 and are usually 

limited to the face and neck, rather than full body protection. Sunscreens need to be 

reapplied to ensure enough sunscreen is used on the skin. Most adults use less than needed 

to achieve the maximum published SPF and some sunscreens can wash or rub off, 

depending on the outdoor recreation activity.98 Our intervention specifically advocated for 

multiple sun protection behaviors, including the pre-application and reapplication of 

sunscreen, which are essential advanced sun protection measures, recognizing that use of 

sunscreen is the most common and well-known sun protection behavior and will be central 

in vacationers’ sun protection behaviors. These pretest data indicated that there are many 

vacationers who could benefit from these practices.

We also targeted the advanced sun protection through the use of hats, clothing, and shade in 

the intervention because, as revealed by pretest data, these sun safety precautions are even 

less common than sunscreen, with only 30% – 40% practicing them. These rates are not 

much higher than reported in surveys of the general U.S. population.49 Most vacationers 

expose nearly 40% of their skin to the sun while outdoors at the hotels/resorts and a 

substantial number are covering even less skin. It appears that even when spending large 

amounts of time outdoors, U.S. adults infrequently rely on hats, clothing, and shade to 

protect themselves from UV exposure. This is unfortunate, since these barriers can be even 

more effective than sunscreen at blocking UV. Fashion and function undoubtedly underlie 

some clothing choices. Type of recreation and unavailability of shade structures also 

probably caused the low use of shade; however, many vacationers also may deliberately 

select sunny locations to stay warm55 or seek a suntan.

Vacationers at hotels/resorts are a high-risk population. The sunburn prevalence in the 

pretest samples of this trial were about one-third higher than reported by U.S. adults in 

general population surveys.49 Combined with the large number of individuals who were not 

practicing sun protection and high UV levels at most outdoor recreation venues, these data 

clearly demonstrate a large need to create effective means for promoting sun protection 

during outdoor vacations.

Our sun protection measures had several strengths that improve our confidence in the 

findings. Most of the sun safety practices were observed rather than self-reported. The 

measures also assessed vacationer behavior in the moment during recreation rather than 

relying on retrospective recall. Thus, these measures should have avoided demand, social 

desirability, and memory errors. Still, concerns exist about the self-reports of sunscreen use 

and sunburn. Vacationers could have over-reported sunscreen use to please the interviewer. 

Also the failure to distinguish between sunscreen included in beauty products from specific 

sunscreen lotions may have introduced error, in that the beauty products are often just 

applied to the face. Likewise, interviewers reported anecdotally that some vacationers 
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appeared to be sunburned but claimed they had not been sunburned in the past year or at the 

hotel/resort (staff were not trained to observe sunburns). While a demand effect could have 

caused some vacationers to deny being sunburned, others may not consider redness without 

pain to be a sunburn.

We attempted to select vacationers for observations and surveys in the same way and the 

lack of differences in characteristics and sun protection practices suggested we succeeded. 

Still, a few differences did occur. Vacationers in some venues were easier to observe than 

survey due to activity (i.e., court/lawn games, golf, and outdoor dining). Locations where 

surveys were easier, such as pools and beaches, may have included more females and 

vacationers in these waterside areas may have worn less clothing but used shade and 

sunglasses instead.

Studying sun protection and a sun safety intervention in warm-weather destination hotels/

resorts was difficult in terms of recruitment and labor-intensive in regard to assessing 

vacationers. Still, the results can advance our understanding of skin cancer risks and 

prevention behaviors during vacations when many Americans are exposed to a substantial 

and often dangerous amount of UV and fail to take precautions, increasing the risk of 

harming their skin and developing skin cancer.
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