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Abstract

Introduction: Sunburn increases skin cancer risk and is common among U.S. adults. However,
little is known about the contexts in which sunburns often occur. The purpose of this study is to
examine the contextual factors surrounding sunburns among U.S. adults.

Methods: Cross-sectional data from a 2018 online panel survey were analyzed. A total of 4,088
panel members were recruited by mail using probability-based, random sampling by address.
Respondents were asked about their most recent sunburn, and analyses were limited to those who
remembered their most recent sunburn (N=3,106). Data were weighted to match the U.S. Current
Population Survey proportions; analyses were conducted in 2018 and 2019.

Results: Participants’ age ranged from 18 to 93 years. About half (50.8%) were women, and
most (82.3%) were non-Hispanic White adults. Swimming or spending time in water (32.5%),
working outside at home (26.2%), traveling/vacationing (20.7%), and engaging in nonswimming
physical activity (14.2%) were the most frequently reported activities. Using sunscreen on the
face, neck, and chest (38.8%) and on the body (19.9%) and wearing sunglasses (34.2%) were the
most frequently reported sun safety behaviors. Wearing clothes to the ankles (6.6%) and a long-
sleeved shirt (4.5%) were least frequently reported.

Conclusions: This study provides new information about the contexts in which adult sunburns
often occur, especially about contexts unrelated to intentional tanning, which was relatively
infrequent. The results suggest the need to promote multiple forms of sun protection tailored to
specific outdoor activities and develop innovative solutions for outdoor physical and aquatic
activities, which present unique sun safety challenges.
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INTRODUCTION

Sunburn is a sign of excessive exposure to ultraviolet (UV) radiation.} UV exposure is a
known cause of skin cancer,! and epidemiologic research findings indicate that sunburns that
occur in adulthood are associated with an increased likelihood of a future skin cancer
diagnosis.23 Each year, about one third of U. S. adults experience at least 1 sunburn, and
sunburn prevalence is even higher among certain demographic groups, including adults aged
<30 years (47.2%) and non-Hispanic White adults (42.6%).4 Previous studies have used
national surveillance data to examine behaviors associated with sunburn.>~7 Findings
indicate that physical activity (PA), alcohol consumption, binge drinking, indoor tanning,
and the use of sunless tanning products are associated with an increased likelihood of
reporting at least 1 sunburn in the past year.>” However, these data do not provide
information on the temporal relationship and specific contexts in which the sunburns
occurred. The purpose of this study is to examine the contextual factors surrounding the
most recent sunburns among U.S. adults, including the sun protection strategies adults were
using, activities in which adults were engaging, amount of time spent outside during
10:00am—4:00pm when the sunburn occurred, and parts of the body that were sunburned.

METHODS
Study Sample

Measures

Cross-sectional data from the Porter Novelli® 2018 SummerStyles survey were used. The
survey was conducted through the Growth from Knowledge KnowledgePanel,® an online
panel that is representative of the non-institutionalized U.S. population and was fielded from
June 12, 2018, to July 7, 2018.10 Panel members were recruited from 5,584 adults aged =18
years who completed the 2018 SpringStyles Survey. Panel recruitment was done by mail
using probability-based sampling by address to reach respondents regardless of whether they
had landline phones or Internet access. If needed, households were provided with a laptop or
tablet and Internet access. A total of 4,088 adults (of the 5,584 who completed the Spring
Styles survey) completed the SummerStyles survey, for a response rate of 73.2%.

SummerStyles participants were asked questions about their experience with sunburn. Those
who reported having a history of sunburn and that their most recent sunburn was caused by
the sun (as opposed to an indoor tanning device) were asked closed-ended questions about
their most recent sunburn. They were asked about the amount of time they were outside
(10:00Am—4:00pm), the location(s) on their body where the sunburn occurred, the activities
they were engaged in when the sunburn occurred, and the sun protection methods they were
using when the sunburn occurred (Table 1).

Statistical Analysis

Data were weighted to match the U.S. Current Population Survey proportions on the basis of
age, race/ethnicity, sex, education, household income, household size, census region, and
metropolitan status. Analyses included only those with a history of sunburn who could recall
their most recent sunburn and who reported that the sunburn was from being outside in the
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sun (not from an indoor tanning device). Weighted percentages of all study variables were
calculated overall and by gender. Differences by gender were calculated using chi-square
tests and were considered statistically significant at p<0.05. Statistical analyses were
performed using SPSS, version 2017, and were conducted in 2018 and 2019.

RESULTS

Of the 4,088 adults who completed the survey, about one fourth (24.8%) reported that they
either could not remember their most recent sunburn or had never had a sunburn, and 23
(0.6%) reported that their most recent sunburn was from an indoor tanning device. These 2
groups were excluded from the main analyses, resulting in a final analytic sample of 3,106
adults who reported that their most recent sunburn was from the sun. Appendix Table 1
(available online) compares the complete adult sample and the final group included in the
main analyses with the 2017 Census estimates for select demographic variables. Non-
Hispanic Black adults were significantly less likely to remember their most recent sunburn
(21.8%) than adults of other races and ethnicities, including non-Hispanic White adults
(75.2%). This resulted in a lower proportion of non-Hispanic Black adults in the analytic
sample used for the main analyses than the proportion used in the original study sample. Of
the 3,106 respondents included in the main analyses for this study, 50.8% were women.
Most (82.3%) were non-Hispanic White, 8.5% were Hispanic, 2.5% were non-Hispanic
Black, and 6.7% self-identified as non-Hispanic and of a race other than Black or White.
Participants’ age ranged from 18 to 93 years; of the participants 17.8% were aged between
18 and 34 years, 18.2% were aged between 35 and 44 years, 19.3% were aged between 45
and 54 years, 23.2% were aged between 55 and 64 years, and 21.6% were aged between 65
and 93 years.

Most respondents were outside for >1 hour during 10:00am—4:00pm wWhen their sunburn
occurred, with 50.7% outside for >1 hour (up to 3 hours) and 38.9% outside for >3 hours (up
to 6 hours). The neck or shoulders (66.2%) and face or head (52.6%) were the most
frequently reported sunburn locations, followed by arms or hands (40.1%) and back (24.0%)
(Table 2). Men were more likely to report sunburn on their face or head (54.7%) than women
(50.7%). Women were more likely to report sunburn on their chest or abdomen (17.8%) than
men (12.5%).

Swimming or spending time in water (32.5%) was the most frequently reported activity
participants were engaging in when their most recent sunburn occurred (Table 3). Other
frequently reported activities included working outside at one’s own home or a friend’s or
family member’s home (26.2%), traveling or vacationing for leisure (20.7%), and engaging
in nonswimming PA (14.2%). Only 5.5% reported that they were trying to get a tan when
their sunburn occurred. Compared with men, women were more likely to report swimming
or spending time in the water (35.4% vs 29.3%), traveling or vacationing for leisure (23.0%
vs 18.1%), attending an outdoor event (15.2% vs 11.1%), relaxing (13.6% vs 8.6%), or
trying to get a tan (6.8% vs 4.1%). Compared with women, men were more likely to report
working outside at their home or a friend’s or family member’s home (31.6% vs 21.3%),
engaging in nonswimming PA (16.5% vs 12.08%), working at a job (7.2% vs 2.3%), or
drinking alcohol (4.4% vs 2.0%).
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Most (79.6%) participants reported that they were using sun protection when their most
recent sunburn occurred. The use of sunscreen on the face, neck, and chest was the most
frequently reported protective behavior (38.8%). The use of sunscreen on the body (19.9%)
and the use of makeup containing sunscreen (8.9%) were less frequently reported. About
one third (34.2%) of adults reported wearing sunglasses, 15.7% reported wearing a baseball
cap or visor, 15.4% reported staying in the shade, and 12.3% reported wearing a wide-
brimmed hat (Table 4). The use of protective clothing options was least frequently reported,
with 6.6% of the participants reporting wearing clothing to the ankles (e. g., pants or skirt),
and 4.5% reporting wearing a long-sleeved shirt. Compared with men, women were more
likely to report wearing sunscreen on their face, neck, and chest (43.8% vs 33.2%) or body
(25.0% vs 14.4%), wearing sunglasses (36.9% vs 31.5%), and wearing makeup containing
sunscreen (16.2% vs 1.0%). Compared with women, men were more likely to report wearing
a baseball cap or visor (22.3% vs 9.8%), a wide-brimmed hat (14.3% vs 10.5%), clothing to
the ankles (7.9% vs 5.3%), and a long-sleeved shirt (5.6% vs 3.5%). Men were also more
likely to report not using any sun protection than women (22.7% vs 18.2%).

DISCUSSION

Large-scale studies of sunburn have traditionally not captured contextual factors.>~" This
study provides new information about the activities adults are often engaged in and the sun
protection strategies they often use when they get sunburned. This study also provides new
information about the length of time adults tend to be in the sun when they get sunburned
and which body parts are most frequently sunburned. This information can be used to
develop messaging and intervention strategies to help prevent sunburn among adults.

The findings regarding the most commonly sunburned body parts (head, neck, shoulders,
arms, and back) support the need to encourage the use of wide-brimmed hats and long-
sleeved shirts for protection. These clothing items, when used together, can help to protect
all of these body parts. These items were also some of the least frequently reported forms of
sun protection in use when the sunburns occurred.

Other than wearing sunglasses, sunscreen use was the most frequently reported sun
protection behavior. Although sunscreen is an important sun safety tool, the U.S. Food and
Drug Administration states that sunscreen products work best when combined with other
forms of protection, including clothing, hats, and shade. This study did not examine how
thickly respondents applied their sunscreen or how often they reapplied (if at all), both of
which can influence the level of protection conferred by a sunscreen product.11

Although about 2 in 5 adults reported wearing sunscreen on their face, neck, and chest when
they got sunburned, only about 1 in 5 were wearing sunscreen on other exposed skin. This
finding is consistent with past research that found that some people, particularly women,
regularly use sunscreen on their faces but not on other exposed skin.12 These findings
suggest that this pattern of use is prevalent among men as well. Some adults, particularly
women, reported that they were wearing makeup containing sunscreen when they got
sunburned. Many makeup products containing sunscreen are now widely available.
However, these products are often not designed to be applied at a level of thickness that

Am J Prev Med. Author manuscript; available in PMC 2022 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Holman et al.

Page 5

would convey adequate sun protection. 13 Future messages about sunscreen use could
encourage consumers to apply sunscreen to all sun-exposed skin and discourage reliance on
makeup products alone for facial sun protection.

Nearly one third of adults were swimming or spending time in water when they got
sunburned. This finding highlights the challenges of sun protection during outdoor aquatic
activities. Swimwear that covers large portions of the body, such as rash guards or swim
shirts, can help minimize the amount of skin exposed to UV. Sunscreen can help to protect
exposed skin but requires frequent reapplication during aquatic activities. Wide-brimmed
hats can offer additional protection but may not always be practical or feasible in the context
of certain water-related activities. The addition of shade structures to aquatic environments
has been proposed to help reduce UV exposure.1* However, the high reflectivity of water,
sand, and concrete pool decks is an acknowledged limitation to the amount of UV protection
conferred by shade in these settings. The application of less reflective materials to pool
decks as a UV reduction strategy may merit study. Findings from research conducted at
aquatic resorts suggest limited effectiveness of sun safety messaging in these settings.1®
Evidence from research conducted at outdoor swimming pools suggests that a combination
of educational and environmental approaches (e.g., shade, sun safety signage, sun-safe
policies, and free sunscreen) could help reduce sunburns among those spending time in
certain aquatic settings.16:17 Additional efforts could identify other practical sun safety
solutions for those spending time in and around water; for example, promotion of morning
and evening swim events at outdoor aquatic venues.

One fifth of adults experienced their most recent sunburn while traveling or vacationing for
leisure. Past research has indicated suboptimal sun safety behaviors among patrons of
outdoor recreation and leisure venues.18 Travel may create sun safety challenges, and social
norms that promote tanning behaviors may lead some to see a vacation as an opportunity to
develop a tanned appearance.1® Some popular travel destinations such as beaches and ski
resorts typically have environmental features that can increase UV exposure, such as highly
reflective surfaces (e.g., sand, snow) and limited shade availability. Past research findings
suggest that sun safety messages may help to improve the sun protection behaviors of ski
resort patrons and staff.20-21 Future research could examine other potential strategies and
partnerships to influence UV exposure among travelers.

Other common activities adults were engaged in when they got sunburned included working
outside of their home or a friend’s or family member’s home and engaging in nonswimming
PA. Nonswimming outdoor PA can present its own unique challenges to sun safety. For
example, many outdoor activities such as outdoor sports may occur in areas with limited
shade, and adults may be hesitant to wear sunscreen or protective clothing if they believe it
would negatively interfere with the activity (e.g., reduce their athletic performance). In
addition, perspiration may increase the skin’s sensitivity to UV exposure and reduce the
amount of UV exposure required to induce a sunburn.?2:23 Past research findings indicate an
association between PA and the risk for sunburn® and melanoma.2* These relationships may
be explained, at least in part, by the challenges of maintaining adequate sun protection
during both aquatic and nonaquatic outdoor PA.
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More than 1 in 10 adults were attending an outdoor event when their most recent sunburn
occurred. Studies have shown that communities can help reduce sunburn risk among patrons
of outdoor events by ensuring that plenty of shade and sunscreen are available.2:1425 During
warmer months, shade has the added benefit of providing relief from the heat. Shade audits
have been used to ensure optimal design and placement of shade—particularly permanent
structures—to maximize the amount of UV protection provided.1* Many communities have
recently installed free sunscreen dispensers in outdoor community spaces.2 Research is
needed to better understand how this type of free sunscreen gets used by community
members and to determine the effectiveness of this strategy for sun safety promotion.

Although less frequently reported than some of the other behaviors, alcohol use was reported
by nearly 5% of men and 2% of women during their most recent sunburn. Preliminary
research findings suggest that at certain levels, alcohol consumption may increase
susceptibility to sunburn and skin cancer.26:27 Additional research to better understand the
mechanisms by which alcohol consumption could be related to increased sunburn and skin
cancer risk may be warranted.

Only 5% of adults reported that they were trying to get a tan outdoor when their most recent
sunburn occurred. These data are noteworthy because respondents had the opportunity to
report co-occurring activities (e.g., working outside and trying to get a tan), but intentional
tanning was still relatively infrequent. This finding suggests a need to address unintended
UV exposure as well as intentional tanning behaviors. Some demographic groups (e.g.,
young women) may benefit from messages that counter social norms that encourage
suntanning,28 and previous research findings suggest that the use of sunless tanning products
(e.g., bronzing lotions or sprays) may be a harm reduction strategy that could reduce UV
tanning among women.2? However, for many adults, developing a tan may not be a primary
motive in behaviors that result in excessive sun exposure. Future research could test sun
safety messages and solutions that are tailored to specific demographic groups such as men,
who were more likely than women to employ no sun safety measures, and address the
unique barriers to sun safety that various outdoor activities may create.

In addition to shaping future efforts to promote sun safety, these results could be used to
guide the development of survey questions for research and public health surveillance
purposes. For example, sun safety questions on past national surveys have asked about the
use of sun protection when spending =1 hours outside in the sun.>~" The findings of this
study suggest that most people are outside for extended periods from 10:00am to 4:00rm
when they get sunburned, which suggests that the continued use of the hour or more
timeframe on surveys may be useful. However, about 1 in 10 adults experienced their most
recent sunburn after <1 hour of sun exposure, and the data from this study cannot be used to
draw conclusions about the amount of time in the sun required to cause a burn. Thus, sun
safety recommendations for shorter intervals of sun exposure may be warranted.

This study relied on self-reported data, which have the potential for biases, such as
inaccurate recall, and the provision of socially desirable responses. The study focused on
participants” most recent sunburn but did not ask when this sunburn occurred. Depending on
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how long ago the sunburn occurred, recall of the contextual details may have been
challenging for respondents. The data on the use of sun protection did not include certain
details of sunscreen use that could influence its effectiveness, such as the sun protection
factor of the sunscreen, thickness or evenness of the sunscreen application, or whether the
sunscreen was ever reapplied.

CONCLUSIONS

This study fills a gap in the sun safety behavior literature by providing new information
about the contexts in which adult sunburns often occur, including the amount of time spent
outside, activities, sun protection behaviors being used, and parts of the body that were
burned. The findings have implications for future work to improve sun safety behaviors,
prevent sunburns, and reduce skin cancer risk, including research to test the effectiveness of
new and innovative messaging strategies. The findings also suggest that sunburns occur
frequently in situations that do not involve intentional tanning. Thus, there is a need for
interventions that consider unintended sun exposure as well as intentional tanning and for
interventions that emphasize the use of multiple forms of sun protection. Interventions may
need to be tailored for specific demographic groups and behavioral contexts. Innovative
solutions are needed to better support sun safety during outdoor PA and aquatic activities,
which present unique challenges. Communities may be able to help promote sun safety by
providing shade, free sunscreen, and sun safety signs that can serve as both a reminder and
an educational opportunity. Evidence-based interventions will ultimately need to be scaled
up to maximize and sustain positive effects at a population level.30

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGMENTS

The findings and conclusions in this report are those of the authors and do not necessarily represent the official
position of the Centers for Disease Control and Prevention or NIH.

All authors contributed to the study concept, development of survey questions, and critical review and revision of
the manuscript. DMH conducted the analyses and drafted the initial manuscript.

Preliminary findings from this work were shared as a poster presentation at the Society of Behavioral Medicine
Annual Meeting on March 7, 2019.

The authors’ work on this study was done as part of their official duties as federal employees (DMH, FMP) and
fellows (KRR, AKJ).

REFERENCES

1. Skin cancer reports and publications. Office of the Surgeon General, HHS; 11 18, 2020. https://
www.hhs.gov/surgeongeneral/reports-and-publications/skin-cancer/index.html. Updated November
18, 2020. Accessed December 27, 2020.

2. 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. 10.1016/j.annepidem.2008.04.006. [PubMed: 18652979]

Am J Prev Med. Author manuscript; available in PMC 2022 May 01.


https://www.hhs.gov/surgeongeneral/reports-and-publications/skin-cancer/index.html
https://www.hhs.gov/surgeongeneral/reports-and-publications/skin-cancer/index.html

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Holman et al.

11.

12.

13.

15.

16.

17.

18.

Page 8

.Wu S, Cho E, Li WQ, Weinstock MA, Han J, Qureshi AA. History of severe sunburn and risk of

skin cancer among women and men in 2 prospective cohort studies. Am J Epidemiol.
2016;183(9):824-833. 10.1093/aje/kwv282. [PubMed: 27045074]

. Holman DM, Ding H, Berkowitz Z, Hartman AM, Perna FM. Sunburn prevalence among U.S.

adults, National Health Interview Survey 2005, 2010, and 2015. J Am Acad Dermatol.
2019;80(3):817-820. 10.1016/j.jaad.2018.10.044. [PubMed: 30744879]

. Holman DM, Ding H, Guy GP Jr, Watson M, Hartman AM, Perna FM. Prevalence of sun protection

use and sunburn and association of demographic and behavioral characteristics with sunburn among
U.S. adults. JAMA Dermatol. 2018;154(5):561-568. 10.1001/jamadermatol.2018.0028. [PubMed:
29541756]

. Holman DM, Ding H, Freeman M, Shoemaker ML. Association between sun protection behaviors

and sunburn among U.S. older adults. Gerontologist. 2019;59(suppl 1):S17-S27. 10.1093/geront/
gny173. [PubMed: 31100136]

. Holman DM, Berkowitz Z, Guy GP Jr, 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. 10.1016/j.ypmed.2014.02.018. [PubMed:
24589442]

. Porter Novelli. http://www.porternovelli.com. Accessed October 16, 2019.
. Porter Novelli Styles: ConsumerStyles & YouthStyles. Porter Novelli. http://

styles.porternovelli.com/consumer-youthstyles/ Accessed January 28, 2021.

10. Novelli Porter. Styles 2018 Methodology. Document provided by Porter Novelli with the final.

SummerStyles Data Set. Styles Methodology Information; 2018. http://styles.porternovelli.com.
Accessed December 27, 2020.

Sunscreen: how to help protect your skin from the sun. U.S. Food and Drug Administration. https://
www.fda.gov/drugs/understanding-over-counter-medicines/sunscreen-how-help-protect-your-skin-
sun. Updated August 29, 2019. Accessed October 17, 2019.

Holman DM, Berkowitz Z, Guy GP Jr, Hawkins NA, Saraiya M, Watson M. Patterns of sunscreen
use on the face and other exposed skin among U.S. adults. J Am Acad Dermatol. 2015;73(1):83-
92.el1. 10.1016/j.jaad.2015.02.1112. [PubMed: 26002066]

Jungman E, Maibach HI. Enhancing sunscreen efficacy in the ‘real’ word? J Dermatol Treat.
2010;21(5):261-266. 10.3109/09546630903214167.

14. Holman DM, Kapelos GT, Shoemaker M, Watson M. Shade as an environmental design tool for

skin cancer prevention. Am J Public Health. 2018;108(12):1607-1612. 10.2105/
AJPH.2018.304700. [PubMed: 30359104]

Andersen PA, Buller DB, Walkosz BJ, et al. A randomized trial of an advanced sun safety
intervention for vacationers at 41 North American Resorts. J Health Commun. 2017;22(12):951—
963. 10.1080/10810730.2017.1382615. [PubMed: 29161214]

Glanz K, Geller AC, Shigaki D, Maddock JE, Isnec MR. A randomized trial of skin cancer
prevention in aquatic settings: the Pool Cool program. Health Psychol. 2002;21(6):579-587.
10.1037/0278-6133.21.6.579. [PubMed: 12433010]

Hall DM, McCarty F, Elliott T, Glanz K. Lifeguards’ sun protection habits and sunburns:
association with sun-safe environments and skin cancer prevention program participation. Arch
Dermatol. 2009;145 (2):139-144. 10.1001/archdermatol.2008.553. [PubMed: 19221258]
Walkosz BJ, Scott MD, Buller DB, Andersen PA, Beck L, Cutter GR. Prevalence of sun protection
at outdoor recreation and leisure venues at resorts in North America. Am J Health Educ.
2017;48(2):90-99. 10.1080/19325037.2016.1271755. [PubMed: 29147456]

19. Hiom S Public awareness regarding UV risks and vitamin D-the challenges for UK skin cancer

prevention campaigns. Prog Biophys Mol Biol. 2006;92(1):161-166. 10.1016/
j.pbiomolbio.2006.02.012. [PubMed: 16624385]

20. Walkosz BJ, Buller DB, Andersen PA, et al. Increasing sun protection in winter outdoor recreation

a theory-based health communication program. Am J Prev Med. 2008;34(6):502-509. 10.1016/
j.amepre.2008.02.011. [PubMed: 18471586]

Am J Prev Med. Author manuscript; available in PMC 2022 May 01.


http://www.porternovelli.com
http://styles.porternovelli.com/consumer-youthstyles/
http://styles.porternovelli.com/consumer-youthstyles/
http://styles.porternovelli.com
https://www.fda.gov/drugs/understanding-over-counter-medicines/sunscreen-how-help-protect-your-skin-sun
https://www.fda.gov/drugs/understanding-over-counter-medicines/sunscreen-how-help-protect-your-skin-sun
https://www.fda.gov/drugs/understanding-over-counter-medicines/sunscreen-how-help-protect-your-skin-sun

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Holman et al.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 9

Walkosz B, Voeks J, Andersen P, et al. Randomized trial on sun safety education at ski and
snowboard schools in Western North America. Pediatr Dermatol. 2007;24(3):222-229. 10.1111/
J.1525-1470.2007.00390.x. [PubMed: 17542868]

Moehrle M Outdoor sports and skin cancer. Clin Dermatol. 2008;26 (1):12-15. 10.1016/
j.clindermatol.2007.10.001. [PubMed: 18280899]

Moehrle M, Koehle W, Dietz K, Lischka G. Reduction of minimal erythema dose by sweating.
Photodermatol Photoimmunol Photomed. 2000;16(6):260-262. 10.1034/
j.1600-0781.2000.160605.x. [PubMed: 11132129]

Moore SC, Lee IM, Weiderpass E, et al. Association of leisure-time physical activity with risk of
26 types of cancer in 1.44 million adults. JAMA Intern Med. 2016;176(6):816-825. 10.1001/
jamainternmed.2016.1548. [PubMed: 27183032]

Skin cancer prevention progress report. Centers for Disease Control and Prevention. 4 9, 2020.
https://www.cdc.gov/cancer/skin/what_cdc_is_doing/progress_report.htm. Updated April 9, 2020.
Accessed December 27, 2020.

Saladi RN, Nektalova T, Fox JL. Induction of skin carcinogenicity by alcohol and ultraviolet light.
Clin Exp Dermatol. 2010;35(1):7-11. 10.1111/j.1365-2230.2009.03465.x. [PubMed: 19778305]
Darvin ME, Sterry W, Lademann J, Patzelt A. Alcohol consumption decreases the protection
efficiency of the antioxidant network and increases the risk of sunburn in human skin. Skin
Pharmacol Physiol. 2013;26(1):45-51. 10.1159/000343908. [PubMed: 23147451]

Falzone AE, Brindis CD, Chren MM, et al. Teens, tweets, and tanning beds: rethinking the use of
social media for skin cancer prevention. Am J Prev Med. 2017;53(3S1):5S86-S94. 10.1016/
j.amepre.2017.04.027. [PubMed: 28818251]

Pagoto SL, Schneider KL, Oleski J, Bodenlos JS, Ma Y. The sunless study: a beach randomized
trial of a skin cancer prevention intervention promoting sunless tanning. Arch Dermatol.
2010;146(9):979-984. 10.1001/archdermatol.2010.203. [PubMed: 20855696]

Geller AC, Jablonski NG, Pagoto SL, et al. Interdisciplinary perspectives on sun safety. JAMA
Dermatol. 2018;154(1):88-92. 10.1001/jamadermatol.2017.4201. [PubMed: 29117315]

Am J Prev Med. Author manuscript; available in PMC 2022 May 01.


https://www.cdc.gov/cancer/skin/what_cdc_is_doing/progress_report.htm

Page 10

Holman et al.

Jaguiawal/mouy| uog
9A0QE 3} JO BUON

apeys ay1 ul buikeis

sasse|buns Buliespn

sapyjue InoA payaeay 1eyl Buiylofd Jayio 1o siued Buoj Buriespy

M1ys panas|s-buoj e Burrespy

10SIA Uns Jo ded |[egaseq e Bulieap

punoJe |[e Wig apIm B YA Jey B Se YINs 28U pue ‘sies ‘ae} InoA papeys Jeyl Jey e Burrespy

15942 puUe ‘>23U ‘80e) JNOA UBY} JaY10 UIYS Pasodxa uo usalosuns Bulieapn

15342 pue ‘328U ‘adey INOA UO US3IISUNS PauUIeIu0d Jeyl dnaxew Bulieap

(usaJasuns ureluod Jeyl s1onpotd dnayew apnjoul Jou Op) 1S8YJ PUB ‘XI8U ‘83.} INOA UO U33IIsuns Bulieapp

(Ajdde yeup |1e 19818s) ¢Buisn noA asem saifisle.is uonaalold uns BuimMo|oy 8yl 40 YIIYM

Jaguwiawal 3,uop/mou| 1,uoq
18Y10

Joyodje Bunung

ue) e 196 03 BulAil

(019 ‘Burddeu ‘Buipeas ‘ino Buike| “6°3) Buixe|ay

(018 ‘[eAnsay ‘1adu09 Juans Builiods) 1uans J0opInNo e Buipuany

(suods ‘Buiuuna ‘Bursiem se yans) Buiiwims uey Jayio Aianoe feaisAyd ui Buibebug
J197eM 8y} ul awiy Buipuads Jo Bulwwims

ainsia| Joy Bujuoiresen Jo Buijanel |

qgol 1noA 1e Bunjiopn

awoy s, pualy/Ajiwey e 10 awoy InoA Je apisino BuinIopn

(Adde rey |1e 198]18s) ¢saniAloe Buimoljos ay Jo Aue Bulop noA aispn

9A0QE 3} JO BUON
Jayio

109} Jo sba]
spuey Jo swiy
uswiopge Jo 1s8yD
oeg

slap|noys 1o %8N
peay Jo aoe4

(A1dde ey [Je 103]8S) ¢paulnquns aiam Apoq JnoA Jo sued Yoiymn

sinoy 9 01 dn (sinoy G uey) aiow)
sinoy G 01 dn (sinoy  uey} aiow)
sinoy 03 dn (sinoy g uey} aiow)
sinoy g 01 dn (sinoy g uey) aiow)
sinoy g 01 dn (unoy T uey} aiow)
Jnoy T 01 dn (Unoy ue yey ueyl aiouw)
Inoy ue jjey uey} sse

¢INdY PUB INWOT 40 SINOY 8y} UdamIag apIsino noA aiem Buoj moH

***pauinguns 106 NoA awi Ju231 1S0W 8y |

uINquns e pey JaAsu/Iaquuswal 3,uop |
801Aap Butuuey Joopui ue Buisn woiy uinquns e 106 |
uns ay} ui sioopino Bulag wouy uingquns e 106 |

£U100q 10 ‘paq Buluues ‘dwejuns e se yans adiAsp Buluuey
Joopui ue Buisn wouy 1o uns ay} ul sioopino Bulag wouy uinquns ay} 186 noA pig ofe syuow
2T uey) atow pauaddey 11 JI usAs ‘pauinquns 106 noA awi Jusdal 1SOW dY} IN0ge uly L

suondo asuodsay

uonsand

SUINQUNS U323y 1SOIA ,SIuapuodsay JO 1X8JU0D) a1 SSSSY 0] Pasn suonsand AsAIng

‘Tal1qeL

Author Manuscript Author Manuscript

Author Manuscript Author Manuscript

available in PMC 2022 May 01.

Am J Prev Med. Author manuscript



Page 11

Holman et al.

Author Manuscript

'G0"0>¢ 18 JuBdNIUBIS A|[eonsiels PalapISUu0d a1aMm pue sisa) asenbs-1yo Buisn payejnafed aiem tapush Aq ssouRIayId,

€60 (e0'00)T0 (e0'T0-)T0 (€0'00)T0 aN0CE 8} JO BUON
LE0 (80'T0) 50 (eT'c0)80 (60'7'0) 90 Hed Apog Jayouy
€0 (ov'zate (ee'L1)82 (re'za)8e Jagwawial 3,uop/mous 1,uoQ
10000 (L'6T'6'ST) 8LT (ev7'g'0T) 52T (99t ‘'0¥T) £'GT UaLOpGe 10 134D
G0 (§12'5LT) 56T (T12'0LT) T6T (L'02 '6'2T) €'6T 1994 10 sfa]
00 (esz'TT2) T'ECT (T22'9¢e) 6vC (952 '5C2) 0'VC oeq
89°0 (zev'eLe) 8'6€ (Tev '6'L8) SOF (6'TY 'e'8€) T'OV Spuey Jo suly
€00 (Tes ‘z'8y) L'0S (€25'1°¢9) L'vS (7'vS '8'05) 92§ peay 1o aoe4
6.0 (2'89'0'79) ¥'99 (789 ‘7'€9) 6'59 (6'29 'v'v9) 2'99 s19p|noys 4o 498N
Lnead (10 %66) % (225T=U) tewom (1D %S6) % (625 T=U) LBIN (1D %56) % (90T'E=N) Ile RAO sa|qel ren

‘¢ 9|qeL

Author Manuscript

P81IN20Q UINQUNS U328y ISOIA 81 a18UAA Apog 8yl Lo SUOITRI0T

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2022 May 01.



Page 12

Holman et al.

'G0"0>¢ 18 JuBdNIUBIS A|[eonsiels PalspISU0d a1aMm pue sisa) asenbs-1yo Buisn payenafed aiem tapush Aq seouRIayId,

160 (SL'T9¢€9 (9L'T9)¢€9 (ZL'v9) €9 Jaguiawiai/mou 3,uod
96°0 (se'61)LC (re'gT)9C (ze'to)oe Ananoe ssyioue Butog
10000 (Lzen)oe (ss'ee) vy (8e'saee Joyoaye Bunjuua
10000 (te'omee (9869 ¢L (rs'6€) Ly gol 1e Buniiopn
1000 (T'8'9'9) 89 (Ts'oe) v (e9°Lv)Ss uey e 196 03 ButkiL
10000 (esT'6TT) 9°€T (Tor‘z) o8 (rer'Ton) g1t (Burddeu ‘Buipeas “6-a) Buixejpy
1000 (02T 'veT) 2'6T (L2T1'96) T'TT (SvT'0eT) ¢et 1UaAs 100pINo Uk BulpuaNY
7000 (Ler'gon) Ter (58T '9'¥T) 59T (SsT'62T) THT Auanoe [eaisAyd Burwwimsuou ur Buibebus
1000 (1'52 ‘6'02) 0'€C (02 ‘T9T) T'8T (T'gz ‘'z61) L'0C ainsa| 4oy Bujuoresen Jo Buljenel L
10000 (rez‘e6T) €T (ove‘T62) 9T (822'9v2) T9e awoy s, puatiy/AjiLey/umo apisino Buriiop
10000 (8'2€'0'€e) v'ae (L'1€'6'92) €62 (zve 'g0g) 52 Jajem ur awiy Buipuads Jo Bulwwimg
Lnead (10 %66) % (225'T=u) tlewom (1D %56) % (625'T=U) LLIN (1D %56) % (90T'E=N) IR PAO sa|qel ren

Author Manuscript

‘€ 9l1qeL

Author Manuscript

Author Manuscript

uINQuNS U823y 1SOIA 18y L padualadx3 AayL Usypa ul pabebu aiapn SINPY SenIANDY

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2022 May 01.



Page 13

Holman et al.

'G0"0>¢ 18 JuedNIUBIS A|[eonsIels palapISu0d ai8M pue S1sa) pasenbs-1yo Buisn pare|nojes atam Japusb Ag ssouRIayId,

2000 (L'¢8'8'6L) 8'18 (r6L TS ELL (T'18'2'8L) 9'6L uono3)01d Uns JO W0y T 1ses] I
9000 (rv'9e)se (89'vv) 9g (e5'8¢€)Sv Hiys panasjs-Huo
¥00'0 (s9'zv)es (€6'59) 6L (§L'29) 99 (unts ‘syued “6-9) sapjue sy 03 Buiyio|d
10000 (08T 'e'¥T) 29T (§1'50)0T (0or'62) 68 uaa.asuns Bujurejuod dnaxein
€9°0 (921'56) 0'TT (e'€T'6'6) 9'TT 7'zt 'zo1) €11 Jaquiawal ,uo@
2000 (Tzr'06) S0T (T9T'ven) eve (set'TIn) et Jey paWLILIG-aPIAN
090 (§L1'6°€T) L'GT (69T 'T'€T) 0°GT (L'9T 'T'¥T) ¥'ST apeys aup ul buikers
10000 (z11'¢8) 86 (rvz 'T02) €22 (02T 'vy1) L'ST 10sIA 10 ded [[egaseg
10000 (TL2'82e) 0'Ge (€91 '92T) ¥'¥1 (7’12 '5'8T) 6'6T Apoq uo usaosung
2000 (€6€ 'SVE) 6'9€ (6'€€ ‘0'62) S'TE (09 ‘9ce) eve sasse|bung
10000 (eov ‘e'TY) g€V (L'ge 'g0g) T'ee (Sov '0'L€) 88 1S3U2 pue 98U ‘ade} U0 USBIISUNS
Lnend (10 %66) % (225 T=U) tewom (1D %S6) % (625T=U) LBIN (1D %G6) % (90T'€=N) IleRAO sa|qel ren

Am J Prev Med. Author manuscript; available in PMC 2022 May 01.

P81IN22Q UINQUNS U328y ISOIA J18Y L UBYA Buisn a1gpn SNPY SPOYIBIAl UOND810Id Ung
v 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



	Abstract
	INTRODUCTION
	METHODS
	Study Sample
	Measures
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Table 1.
	Table 2.
	Table 3.
	Table 4.

