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Multi-Institutional Study Evaluating the Efficacy of
SPOTS (Sun Protection Outreach Teaching by
Students), a Skin Cancer Prevention Educational
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BACKGROUND The Sun Protection Outreach Teaching by Students (SPOTS) program previously demonstrated benefits
to adolescents and medical students in the Midwest. Six years later, there have been significant program enhancements
and geographic outreach has expanded.
OBJECTIVE This multi-institutional program evaluation study sought to quantify the efficacy of the enhanced SPOTS
program in improving skin cancer knowledge, sun-safe attitudes, and sun protection behaviors in adolescents living in
multiple geographic regions of the United States.
MATERIALS ANDMETHODS Surveys assessing students’ knowledge, attitudes, and behaviors concerning skin cancer
and sun protection were administered before and 1 month after SPOTS teaching.
RESULTS Analysis of 1,508 pre-program and 969 post-program surveys revealed statistically significant improvements in
adolescents’ knowledge, attitudes, and behaviors regarding sun protection. Notably, there was a 34.3%, 107.5%, and
27.1% relative improvement in the percentage of students’ sunscreen protection factor knowledge, belief that a tan is
unhealthy, and intention towear sunscreen, respectively (p, .001). In addition, 57.6% of students reported having tried to
increase sunscreen usage after SPOTS. Subgroup analyses demonstrated similar improvements across Fitzpatrick skin-
types and across different geographic regions.
CONCLUSION The enhanced SPOTS program demonstrated significant improvements in adolescents’ knowledge,
attitudes, and behaviors toward sun protection.

Skin cancer is the most common type of cancer in the
United States,1,2 with an estimated 5.4 million
nonmelanoma skin cancer3 and 100,000 melanoma

diagnoses annually.4 Ultraviolet radiation (UVR) is the
single most preventable risk factor for developing skin
cancer,5–8 with both cumulative lifetime and adolescent sun
exposure being correlated.7,8 Sun exposure is highest for
individuals before the age of 21 years,9,10 and blistering
sunburns early in life are associated with an increased

hazard ratios (HRs 1.44) for future melanoma.8 A 2022
survey study of college-aged students found that 53%
reported intentional outdoor tanning, with 46%having had
a sunburn in the past 3 months.11 These trends highlight the
critical need for sun protection education in young pop-
ulations before skin damage is obtained.

Due to adolescence being a high-risk time for UVR
exposure, schools are a prime location for educational
interventions as recommended by the US Community
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Preventative Services Task Force.12,13 However, there
remains an unmet need for this school-based education,
with only the minority of public high schools in the
United States offering sun protection curricula.14 For
schools that do have sun protection education, positive
impacts have been reported.15 Efforts have been made to
evaluate the various sun protection outreach pro-
grams.15–18 However, there is a lack of studies on how
a single sun protection program performs across broader
geographic regions.

In 2006, the Sun Protection Outreach Teaching by
Students (SPOTS) program was created as a collaborative
effort by the melanoma advocacy organization, academic
dermatology physician faculty, and medical students at 2
medical schools. SPOTS is a community outreach program
in which the dermatology faculty train medical students to
teach adolescents about skin cancer prevention and early
detection. The SPOTS program implements an interactive
multimedia curriculum about sun protection that can be
taught in a 1-hour classroom setting. Given that teens are
highly driven by appearance,19–21 SPOTS utilizes both
health-based and appearance-based motivators for sun
protection and tanning avoidance. SPOTS incorporates
a “black light” machine to show students the sun damage
they have already accumulated on their own skin, which can
improve program efficacy.22–24 Because adolescents are
significantly influenced by peers,15,25 the program incorpo-
rates a video of 2 teenagers telling their personal story with
melanoma and deploysmedical students as SPOTS teachers.
SPOTS has now expanded across the United States with
601 medical schools having SPOTS chapters.

A previously published survey study evaluating the
effectiveness of the SPOTS program in eighth grade students
found significant improvements in adolescents’ knowledge,
attitudes, and behaviors toward sun protection.18However,
the data were limited in being a single institution study.

Since the prior SPOTS study’s data collection in 2016 to
2018, significant strides have been taken to improve the
program.Most notably, there has been a significant increase
in photos and information throughout that illustrate skin
cancer in individuals with skin of color (SOC). A recent
review found that teaching with melanoma photographs on
SOC has the potential to enhance identification and early
detection of skin cancer in non-White populations.19,20

Despite this, there is an absence of skin cancer in SOC
images in some current national sun protection and skin
cancer education campaigns,17,26 highlighting an unmet
need. In addition, with the help of an educational grant in
2019 by the American Skin Association, SPOTS has been
able to work with a health literacy partner to optimize age-
appropriateness of materials, develop educational take-
home materials, and enhance student engagement.

The authors sought to evaluate the effectiveness of the
updated SPOTS program through a new multi-institution
study. The purpose of this research was to quantify the
impact of SPOTS on adolescents’ knowledge, attitudes, and
behaviors regarding sun protection across multiple geo-
graphic regions in the United States.

Methods
The study utilized a survey methodology to assess adoles-
cent students’ knowledge, attitudes, and behaviors con-
cerning skin cancer and sun protection before and after
receiving the SPOTS program. Pre-program and a 1-month
post-program surveys were designed primarily using pre-
viously published studies on sun protective programs,
including the SPOTS program.18,27 Institutional Review
Board (IRB) approval for this survey study was obtained in
June of 2022.

Medical schools with active SPOTS chapters were
recruited to contribute data to this study. Each of these
medical schools underwent a similar IRB approval process,
obtaining permission from their university’s IRBs to
contribute data to this multi-institutional study. Initially
medical schools representing all US geographic regions were
recruited and started the process of obtaining approval. Five
medical schools were able to obtain all consents and were
located in the Midwest, South and Western regions of the
United States. After IRB approval, research team members
from each institution then recruitedmiddle and high schools
(termed “partner schools”), which were already receiving
SPOTS programming for involvement in the study. All
parents of students receiving SPOTS education were given
an “opt-out” letter, offering parents the opportunity to
remove their child from participation in the surveys;
however, no parents of participants opted out.

SPOTS medical student leaders across all participating
institutions were trained in both the SPOTS program and
survey administration by the Principal Investigator on this
study, to ensure standardization. Data collection was done
over 2 consecutive school years, 2022 to 2023 and 2023 to
2024. Most data collection occurred during the months of
October to April each academic year. Medical students or
participating school officials administered pre-surveys
before SPOTS education and then, later, 1-month post-
surveys.

Statistical Analysis
Data collected frommultiple institutions were compiled and
characterized. All surveys were anonymous; therefore,
analyses were treated as independent samples of pre-
SPOTS versus post-SPOTS surveys. Surveys from 1,508
students were collected pre-SPOTS, and 969 students’ post-
SPOTS. Descriptive statistics were performed. Chi-square
tests were employed to compare participant demographics
between pre and post. Survey questions were dichotomized
to indicate positive or correct responses. Chi-square tests
assessed changes in responses in pre-surveys versus post-
surveys, and relative change percentages were calculated.
Subgroup analyses were conducted by Fitzpatrick skin
types, gender, and geographic region. Breslow–Day tests of
homogeneity were used to assess whether changes from pre-
SPOTS to post-SPOTS varied by these characteristics.
Statistical significance was set at p , .05. All statistical
analyses were conducted using R Studio (Version 2023) at
a 2-tailed alpha 5 0.05.
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Results

All Adolescent Participants
A total of 1,508 pre-program surveys and 969 post-
program surveys were collected from adolescent partici-
pants across Midwestern, Southern, and Western geo-
graphic regions of the United States. Adolescent
demographics were largely similar across pre-survey and
post-survey groups (Table 1). Themajority had aFitzpatrick
Skin Type of I to III (pre 76.9% vs post 78.2). A higher
proportion of pre-SPOTS survey participants were female
compared to post-SPOTS (57.7% vs 50.8%, p 5 .001). In
addition, among those completing the post-SPOTS survey
compared to pre-SPOTS, there was a greater proportion in
middle school (64.0% vs 59.5%, p5 .028) and those from
the Midwest (61.6% vs 51.5%, p , .001).

Baseline Sun Exposure Behaviors
To evaluate program impact, the authors assessed partic-
ipants’ sun-exposure and sun-protection behaviors at
baseline, before SPOTS education. A majority of partic-
ipants reported that they never/rarely/sometimes wore
sunscreen (58.9%) during the prior summer, and 85%
never/rarely/or sometimes wore hats. Moreover, adolescent
participants reported having engaged in risky sun-exposure
behaviors such as “laying out in the sun for a tan” (33.2%).
Similarly, some adolescents utilized other methods to
change their natural skin color, including spray tans
(4.6%) and self-tanning lotion (13.6%).

Changes in Knowledge
Results showed that students made statistically significant
improvements in knowledge of key educational objectives
after receiving SPOTS education (Table 2). There was
a 34.3% relative improvement (p, .001) in the percentage
of students who correctly wrote in a recommended sun-
screen protection factor (SPF) (minimum of SPF 30).

Furthermore, at baseline, 56.6% of students agreed that
“Tanning can cause wrinkles or dark spots on my face,”
which increased to 81.5% post-SPOTS education. This
represented a 44% relative improvement (p , .001) in
adolescents’ knowledge that tanning leads to premature
aging of the skin. In addition, a statistically significant
improvement after SPOTS education was seen, with a 5.9%
improvement (p , .001) in the percentage of participants
agreeing that “Anyone can get skin cancer, regardless of
their skin color.”There was a high baseline level knowledge
of this, with 86.4% of students agreeing with this statement
on the pre-survey, compared to 91.5% on the post-survey.

Changes in Attitudes and Beliefs
After SPOTS education, there was a 107.5% relative
improvement (p , .001) in the percentage of students
who believed that a tan is an unhealthy finding. This is
attributable to an increase from 26.7% of students on the
pre-survey to 55.4% of students on the post-survey who
disagreed or strongly disagreedwith the statement, “A tan is
a sign of healthy skin.” Also, the belief that sunscreen is
effective in preventing skin cancer improved by 6.6% (p ,
.001). Before SPOTS education, 84.3% agreed that
“sunscreen works well to prevent skin cancer,” increasing
to 89.9% post-program. The one survey question that did
not show a significant improvement from pre-SPOTS to
post-SPOTS was when students were asked when they feel
the most confident, with either their natural skin color
versus with any degree of a tan. The majority at baseline,
61.4%, felt most confident with some degree of a tan. This
was similar on the post-survey.

Intended Behavior to Wear Sunscreen,
Hats, and Avoid Tanning Beds
Students demonstrated statistically significant improve-
ments in all intended sun-protective behavior questions

TABLE 1. Participant Demographics

Variable, n (%) Pre-SPOTS, N 5 1,508 Post-SPOTS, N 5 969 p

Gender .001
Male 506 (40.6) 400 (48.4)
Female 719 (57.7) 420 (50.8)
Other 21 (1.7) 7 (0.8)

Grade .028
Middle school 861 (59.5) 616 (64.0)
High school 586 (40.5) 346 (36.0)

Skin type .475
Type I–III 1,119 (76.9) 756 (78.2)
Type IV–VI 337 (23.1) 211 (21.8)

Geographic region ,.001
Midwest 750 (51.5) 595 (61.6)
South 454 (31.2) 171 (17.7)
West 252 (17.3) 200 (20.7)

Each analysis is conducted on nonmissing data for the comparison of interest. p-value determined using chi-square test.

Skin Cancer Prevention Education Program for Adolescents • Mansfield et al www.dermatologicsurgery.org 663

© 2025 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

http://www.dermatologicsurgery.org


when comparing pre-SPOTS to post-SPOTS education
surveys. Regarding sunscreen, there was a 27.1% relative
improvement (p , .001) in the percentage of participants
who selected that they planned to wear sunscreen “Most of
the time” or “Always” next summer. Furthermore, there
was a 52.4% increase (p , .001) in the percentage of
participants who selected that they planned to wear a hat
“Most of the time” or “Always” after SPOTS education.
When asked about tanning beds, 94.4% of adolescent
students selected that they would avoid tanning beds
because of what they learned in the SPOTS program.

Sunscreen Use Behavior
In addition to intended behaviors, students were also asked
about actual sunscreen use after going through the SPOTS
program. Post-program data demonstrated that 57.6% of
students reported that they had tried to increase their
sunscreen use since going through the SPOTS program.

Stratification by Fitzpatrick Skin Type
When stratifying data by Fitzpatrick Skin Type (Types I–III
compared with IV–VI), improvement was seen across both
subgroups, without statistically significant differences
between these demographics. Of note, Fitzpatrick Type IV
to VI had a 43% increase in their intended behavior to wear
sunscreen always/most of the time during the upcoming
summer (p , .001).

Stratification by Gender
When stratifying results based on gender, statistically
significant differences were noted in relative improvements.
Female participants demonstrated a greater relative im-
provement in their intended behavior to wear sunscreen in
the summer in comparison to males (31.6% vs 24.4%,
Breslow–Day p 5 .04). Similarly, female participants
demonstrated a markedly increased relative improvement
when asked how often they planned to wear hats in the

TABLE 2. Pre-SPOTS and Post-SPOTS Participant Attitudes, Knowledge, and Behaviors

Variable, n (%)

Pre-survey Post-survey

Relative Change pN 5 1,508 N 5 969

Knowledge
Tanning can cause wrinkles or dark spots on my face ,.001
Strongly agree, agree 815 (56.6) 770 (81.5) 44.00%
Strongly disagree, disagree, neutral 624 (43.4) 175 (18.5)

Anyone can get skin cancer, regardless of their skin color ,.001
Strongly agree, agree 1,244 (86.4) 864 (91.5) 5.90%
Strongly disagree, disagree, neutral 196 (13.6) 80 (8.5)

What is the minimum sunscreen SPF number that is
recommended?

,.001

Correct 802 (59.1) 713 (79.4) 34.30%
Incorrect 554 (40.9) 185 (20.6)

Attitudes
A tan is a sign of healthy skin ,.001
Strongly disagree, disagree 384 (26.7) 523 (55.4) 107.50%
Strongly agree, agree, neutral 1,055 (73.3) 421 (44.6)

Sunscreen works well to prevent skin cancer ,.001
Strongly agree, agree 1,211 (84.3) 846 (89.9) 6.60%
Strongly disagree, disagree, neutral 225 (15.7) 95 (10.1)

I feel most confident when I have… .981
My natural skin color 553 (38.6) 363 (38.5) 0.30%
Dark bronze suntan, light brown suntan, or a little
color from the sun

880 (61.4) 581 (61.5)

Behaviors
When going outside this summer, how often do
you plan to wear sunscreen?

,.001

Most of the time, always 736 (51.3) 616 (65.2) 27.10%
Never, rarely, sometimes 700 (48.7) 329 (34.8)

When going outside this coming summer, how often
do you plan to wear a hat?

,.001

Most of the time, always 269 (18.7) 268 (28.5) 52.40%
Never, rarely, sometimes 1,171 (81.3) 674 (71.5)

Each analysis is conducted on nonmissing data for the comparison of interest. p-value determined using chi-square test.
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summer in comparison to males (79.3% vs 12.8%,
Breslow–Day p 5 .03); however, this was related to male
participants having a higher baseline intention to wear hats
in the coming summer (30.6% males vs 10.6% females).

Further, at baseline, female participants were more likely
than males to agree that “Tanning can cause wrinkles or
dark spots on my face,” leading to a greater relative
improvement in male participants in this category after
SPOTS teaching (92.9%vs 22.0%, Breslow–Day p, .001).

Stratification by Geographic Region
Effects were similar across all regions, except for 2 survey
items.When promptedwith “A tan is a sign of healthy skin”
and “Tanning can cause wrinkles or dark spots onmy face”
statements, all regions showed significant improvements on
the post-survey (p , .001); however, the Midwestern and
Western regions showed a greater degree of improvement in
comparison to the Southern region (p , .001).

Sharing Sun Protection Outreach With
Friends and Family
Notably, in post-SPOTS surveys, nearly half of participants
noted that they shared knowledge from the SPOTS
presentations with their parents/grandparents/other adults
(46.8% of participants) or their friends (43.4% of
participants), highlighting the potential for knowledge
gained from SPOTS education and outreach to extend
beyond student participants and affect other individuals in
their personal and social circles.

Discussion
SPOTS is a collaborative, national campaign to educate and
empower the youth to protect their skin. The program
utilizes health-based and appearance-based motivators to
promote sun protection, whichmay increase effectiveness in
adolescents.22–24 This multi-institutional study evaluating
the efficacy of the enhanced SPOTS program demonstrated
significant improvements in adolescents’ knowledge, atti-
tudes, behaviors, and intended behaviors toward sun
protection. Notably, SPOTS was found to statistically
improve key outcomes for students with both lighter
(Fitzpatrick Types I–III) and darker (Fitzpatrick Types
IV–VI) skin colors, across genders, and throughout different
geographic regions.

This current multi-institutional study assessing the
performance of the SPOTS program builds upon previously
published data that showed significant improvements in all
teaching objectives.18 Unlike the prior research, this study
utilized an enhanced SPOTS program and evaluated it
across a more diverse population in multiple geographic
regions. When comparing the 2 studies, the relative
improvements in sun protective knowledge, attitudes, and
behaviors were mostly greater in this study when compared
to the prior.18

Skin cancer in individuals with SOC often presents at
advanced stages and is associated with poorer prognosis
and higher mortality.28–30 The underlying etiologies for this

health disparity are multifactorial. Increasing awareness of
the unique presentations of skin cancer on SOC may help
address these disparities. The SPOTS program teaches
students that skin cancer can present differently on lighter
compared to darker skin tones, in both appearance and
anatomical location. In addition, the American Academy of
Dermatology advises that all individuals should wear
sunscreen, regardless of skin color31–34; however, studies
have found low levels of sunscreen usage in individuals with
SOC.34–36 Therefore, it is noteworthy that after just 1
SPOTS session, students with Fitzpatrick Type IV to VI had
a 43% increase in their intended behavior towear sunscreen
always/most of the time during the upcoming summer (p,
.001). Because statistically significant improvements were
identified in both Fitzpatrick skin-type subgroups, SPOTS
appears to be impactful with diverse student populations.

Study results revealed some notable differences between
genders. At baseline, male participants demonstrated
poorer knowledge of tanning outcomes and a lower
percentage of intended sunscreen usage than female
participants. After SPOTS teaching, male participants
demonstrated improvements in these categories highlight-
ing SPOTS as a meaningful program for this at-risk group.

The SPOTS program encourages adolescents to love their
natural skin color. Yet the only survey question that did not
show an improvement asked students when they feel most
confident (i.e., in their natural skin color vs with any degree
of a tan). However, in spite of this, there was a significant
107.5% relative improvement in the percentage of students
who believed that a tan is unhealthy after SPOTS education
(p , .001). Moreover, more than half of adolescents
(57.6%; p, .001) reported behavioral change after SPOTS
by having tried to increase their sunscreen use, and 94.4%
said they would avoid tanning beds in the future. Still, the
difficulty in changing confidence identifies an area for
improvement moving forward. It may indicate continued
pressure to conform to societal standards of beauty and
style,37 which may permeate the attitudes and beliefs of
these students before their middle-school and high-school
years. This emphasizes the importance of starting sun
protection education and positive self-image messaging at
younger ages. To help address this, SPOTS has recently
created an entirely new program module designed specifi-
cally for elementary age school children, which can be
taught by classroom teachers.

The study included 3 geographic regions, but a limita-
tion was not having every geographic region of the
United States represented. In the study’s planning phase,
multiple additional medical schools with active SPOTS
chapters in the remaining regions were interested in
participating. However, many were deterred from or
were unable to participate due to local regulations
(Department of Education, public school administration).
Furthermore, the study was limited by the 1-month
follow-up period for the administration of the post-
program survey. Longer follow-up times were initially
sought and discussed with participating partner schools;
however, they did not find this feasible. These limitations
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highlight the challenges of conducting studies of school-
based educational programs. An additional limitation is
the differences in gender, geographic region, and grade
level between pre-program and post-program survey
groups (Table 1), which could have implications on the
results. Subgroup stratification analyses were performed
to address this limitation.

Conclusion
The data presented here demonstrate the positive impact
SPOTS has on an at-risk age group, across Fitzpatrick skin
types, genders, and geographic regions. The medical
students who teach the adolescent program as a service-
learning opportunity also benefit, leading to significant
improvements in their confidence to counsel patients and
recognize malignant lesions.18 The inclusion of medical
students as teachers has many strengths, as medical
students are more relatable yet credible to teens, and they
help make the program sustainable. School-based inter-
ventions like SPOTS are an important element within
a broader, comprehensive skin cancer prevention cam-
paign. To counter the epidemic of skin cancer, it is crucial
dermatologists remain at the forefront of promoting skin
protective policy changes while leading public health
interventions. For more information about SPOTS, please
visit www.SpotsEducation.org.
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miology, disease burden, pathophysiology, diagnosis, and therapeutic
approaches. Dermatol Ther 2017;7(Suppl 1):5–19.

2. Aggarwal P, Knabel P, Fleischer AB Jr. United States burden of mel-
anoma and non-melanoma skin cancer from 1990 to 2019. J AmAcad
Dermatol 2021;85:388–95.

3. Key Statistics for Basal and Squamous Cell Skin Cancers. American
Cancer Society; 2023. Available from: https://www.cancer.org/cancer/
types/basal-and-squamous-cell-skin-cancer/about/key-statistics.html.
Accessed June 6, 2024

4. Facts & Figures 2024. Available from: https://www.cancer.org/con-
tent/dam/cancer-org/research/cancer-facts-and-statistics/annual-can-
cer-facts-and-figures/2024/2024-cancer-facts-and-figures-acs.pdf.
Accessed March 5, 2024

5. D’Orazio J, Jarrett S, Amaro-Ortiz A, Scott T. UV radiation and the
skin. Int J Mol Sci 2013;14:12222–48.

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

7. Wu S, Han J, Laden F, Qureshi AA. Long-term ultraviolet flux, other
potential risk factors, and skin cancer risk: a cohort study. Cancer
Epidemiol Biomarkers Prev 2014;23:1080–9.

8. Lergenmuller S, Rueegg CS, Perrier F, Robsahm TE, et al. Lifetime
sunburn trajectories and associated risks of cutaneous melanoma and
squamous cell carcinoma among a cohort of Norwegian women.
JAMA Dermatol 2022;158:1367–77.

9. Raymond-Lezman JR, Riskin S. Attitudes, behaviors, and risks of sun
protection to prevent skin cancer amongst children, adolescents, and
adults. Cureus 2023;15:e34934.

10. Ochoa L, Newton J, Reinschmidt A, Vassar J, et al. Surveying moti-
vations to use tanning beds among undergraduate students at South
Dakota Universities. S D Med 2023;76(Suppl 6):s23.

11. Miller DT, Baccam Z, Harris RB. Association of sun safety behaviors
and barriers with sunburn history in college students in a region with
high UV exposure. Curr Oncol 2022;29:9671–80.

12. Centers forDisease Control and Prevention.TheGuide toCommunity
Preventive Services; 2011. Available from: http://www.thecommuni-
tyguide.org/index.html. Accessed September 17, 2024.

13. Centers for Disease Control and Prevention. Skin Cancer: Primary and
Middle School-Based Interventions; 2012. Available from: http://www.
thecommunityguide.org/index.html. Accessed September 17, 2024.

14. Tripathi R, Tamashunas NL, Xiang L, Simmons E, et al. Limited sun
safety education in high school curricula: a pilot study and call to
action. Arch Dermatol Res 2022;314:85–8.

15. Reyes-Marcelino G,Wang R, Gultekin S, Humphreys L, et al. School-
based interventions to improve sun-safe knowledge, attitudes and
behaviors in childhood and adolescence: a systematic review. Prev
Med 2021;146:106459.

16. Cariou C, Gonzales M, Krebill H. Adapting and implementing an
evidence-based sun-safety education program in rural Idaho, 2012.
Prev Chronic Dis 2014;11:E77.

17. Dietrich AJ, Olson AL, Sox CH, StevensM, et al. A community-based
randomized trial encouraging sun protection for children. Pediatrics
1998;102:E64.

18. Chaudhry SB, Armbrecht ES, Gibbons M, Council ML, et al. Sun
protection outreach teaching by students (SPOTS)-evaluating the ef-
ficacy of skin cancer prevention education for adolescents. Dermatol
Surg 2021;47:926–30.

19. Cestari T, Buster K. Photoprotection in specific populations: children
and people of color. J Am Acad Dermatol 2017;76:S110–S121.

20. Persson S, Benn Y, Dhingra K, Clark-Carter D, et al. Appearance-
based interventions to reduce UV exposure: a systematic review. Br J
Health Psychol 2018;23:334–51.

21. Persson S, Benn Y, Dhingra K, Clark-Carter D, et al. Appearance-
based interventions to reduce UV exposure: a systematic review. Br J
Health Psychol 2018;23:334–51.

22. Tuong W, Armstrong AW. Participant satisfaction with appearance-
based versus health-based educational videos promoting sunscreen
use: a randomized controlled trial.DermatolOnline J 2015;21:13030/
qt5w96b4p0.

23. Wu YP, Parsons BG, Nagelhout E, Haaland B, et al. A four-group
experiment to improve Western high school students’ sun protection
behaviors. Transl Behav Med 2019;9:468–79.

24. Cheng J, Widjajahakim R, Rajanala S, B C Maymone M, et al.
Appearance-based vs health-based sun protective messages: a ran-
domized, double-blind controlled study. J Cosmet Dermatol 2019;18:
1030–6.

25. Dobbinson S, Wakefield M, Hill D, Girgis A, et al. Prevalence and
determinants of Australian adolescents’ and adults’ weekend sun
protection and sunburn, summer 2003-2004. J Am Acad Dermatol
2008;59:602–14.

26. Skin Cancer Foundation. Sun Smart U: Rays Awareness: Preventing
Skin Cancer Lesson; 2024. Available from: https://www.skincancer.
org/about-us/education-programs/sun-smart-u/. Accessed September
17, 2024.

666 DERMATOLOGIC SURGERY • July 2025 • Volume 51 • Number 7 www.dermatologicsurgery.org

© 2025 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

http://www.spotseducation.org/
mailto:kathrine.bendtsen@slu.edu
mailto:nisaa.aleem@health.slu.edu
mailto:nisaa.aleem@health.slu.edu
mailto:Sophia.ford@health.slu.edu
mailto:Sophia.ford@health.slu.edu
mailto:Katherine.dehoog@health.slu.edu
mailto:Katherine.bruckner@health.slu.edu
mailto:Claire.boehm@health.slul.edu
mailto:ahoefer@uw.edu
mailto:sukomj@uw.edu
mailto:ajanap@uw.edu
mailto:him@unmc.edu
mailto:him@unmc.edu
mailto:jlalla@tulane.edu
mailto:lbartusi@tulane.edu
mailto:mhodl@tulane.edu
mailto:mkumar4@tulane.edu
mailto:mkumar4@tulane.edu
mailto:smoney@augusta.edu
mailto:eric.armbrecht@slu.edu
https://www.cancer.org/cancer/types/basal-and-squamous-cell-skin-cancer/about/key-statistics.html
https://www.cancer.org/cancer/types/basal-and-squamous-cell-skin-cancer/about/key-statistics.html
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2024/2024-cancer-facts-and-figures-acs.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2024/2024-cancer-facts-and-figures-acs.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2024/2024-cancer-facts-and-figures-acs.pdf
http://www.thecommunityguide.org/index.html
http://www.thecommunityguide.org/index.html
http://www.thecommunityguide.org/index.html
http://www.thecommunityguide.org/index.html
https://www.skincancer.org/about-us/education-programs/sun-smart-u/
https://www.skincancer.org/about-us/education-programs/sun-smart-u/
http://www.dermatologicsurgery.org


27. Glanz K, Yaroch AL, Dancel M, Saraiya M, et al. Measures of sun
exposure and sun protection practices for behavioral and epidemio-
logic research. Arch Dermatol 2008;144:217–22.

28. Agbai ON, Buster K, Sanchez M, Hernandez C, et al. Skin cancer
and photoprotection in people of color: a review and recom-
mendations for physicians and the public. J Am Acad Dermatol
2014;70:748–62.

29. Madankumar R, Gumaste PV, Martires K, Schaffer PR, et al. Acral
melanocytic lesions in the United States: prevalence, awareness, and
dermoscopic patterns in skin-of-color and non-Hispanic white
patients. J Am Acad Dermatol 2016;74:724–30.e1.

30. Strazzulla LC, Li X, Zhu K, Okhovat JP, et al. Clinicopathologic,
misdiagnosis, and survival differences between clinically amelanotic
melanomas and pigmented melanomas. J Am Acad Dermatol 2019;
80:1292–8.

31. RigelDS, LimHW,DraelosZD,WeberTM, et al. Photoprotection for all:
current gaps and opportunities. J Am Acad Dermatol 2022;86:S18–S26.

32. Rigel DS, Taylor SC, Lim HW, Alexis AF, et al. Photoprotection for
skin of all color: consensus and clinical guidance from an expert panel.
J Am Acad Dermatol 2022;86:S1–S8.

33. Taylor SC, Alexis AF, Armstrong AW, Chiesa Fuxench ZC, et al.
Misconceptions of photoprotection in skin of color. J Am Acad Der-
matol 2022;86:S9–S17.

34. Trepanowski N, Chen R, KimDY, Fuxench ZCC, et al. Sun protective
behaviors and exposure habits in diverse Hispanic nationalities: data
from the National Health Interview Survey 2005 to 2015. J Am Acad
Dermatol 2023;88:1206–9.

35. Wang JY, Patel P, Philip R, Kabakova M, et al. Sunscreen practices and
preferences of skin of color patients. J DrugsDermatol 2024;23:456–62.

36. Patel S, Watchmaker JD, Dover JS. Darker skin types are un-
derrepresented in sunscreen clinical trials: results of a literature review.
J Am Acad Dermatol 2022;87:862–4.

37. Dennis LK, Kancherla V, Snetselaar LG. Adolescent attitudes towards
tanning: does age matter? Ped Health 2009;3:565–78.

Skin Cancer Prevention Education Program for Adolescents • Mansfield et al www.dermatologicsurgery.org 667

© 2025 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

http://www.dermatologicsurgery.org

