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Abstract
Incorporation of melanoma prevention behaviors into daily lifestyles is difficult. Data suggest that high school 
educational programs on skin cancer prevention can be successful and should incorporate evidence-based teaching 
and learning strategies to achieve greatest impact. The goal of this systematic review is to describe evidence-based 
educational practices for a high-school melanoma curriculum through a comprehensive review of the literature. Ovid 
MEDLINE, Embase, CINAHL, and PyscINFO were searched in June 2020 for all original articles published between 
June 18, 1946 and June 17, 2020. All studies that used an educational curriculum to promote sun safety, skin exams, 
and early detection to high school students were included. A total of 25 studies with 22,683 adolescent participants 
were analyzed. Sixteen studies showed a significant increase in knowledge, twenty-one studies showed changes in 
behavior, and fifteen studies showed significant changes in attitudes. Limitations of this review include the heteroge-
neity of implementation and outcome reporting of educational curricula. These findings support incorporating active 
learning strategies as key aspects of creating an effective curriculum aimed at the prevention and early detection of 
melanoma.
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Introduction

Prevention and early detection of melanoma has the 
potential to decrease lifetime risk and increase survivor-
ship [1], but formal public health education efforts have 
been limited. This public health education need goes well 
beyond education of sun safety facts-and-figures, requir-
ing stimulation of behavioral change to show impact. 
Despite evidence that performing a behavior at a younger 

age increases likelihood of continuing that behavior as 
an adult [2], a high-school educational solution that 
motivates positive behavioral change can be difficult to 
achieve and maintain.

School-based skin cancer curriculums employ evi-
dence-based educational strategies (educational theories) 
to increase knowledge and promote behavioral change, 
which are the outcomes used to assess quality and effi-
cacy. Incorporation of educational theories into curricu-
lums provide a framework for effective and replicable 
teaching and assessment of motivations behind behavior 
change [3]. However, not all disciplines may realize or 
utilize this valuable knowledge when designing inter-
ventions. The goal of this review is to characterize the 
use of evidence-based learning theories in high school 
curricula for melanoma prevention. We have specifically 
examined published data from adolescent curricula that 
incorporates elements shown to improve knowledge, atti-
tudes, and behaviors in the prevention and detection of 
melanoma.

Gina N. Calco and Victoria E. Orfaly contributed equally to this 
manuscript.

 * Sancy A. Leachman 
 leachmas@ohsu.edu

1 Oregon Health & Science University School of Medicine, 
Portland, OR 97239, USA

2 Department of Dermatology, Oregon Health & Science 
University, 3303 SW Bond Ave, CH16D, Portland, 
OR 97239, USA

3 Oregon Health & Science University Library, Oregon Health 
& Science University, Portland, OR 97239, USA

http://orcid.org/0000-0001-9140-0648
http://crossmark.crossref.org/dialog/?doi=10.1007/s13187-023-02294-9&domain=pdf


1112 Journal of Cancer Education (2023) 38:1111–1118

1 3

Methods

Data Sources and Search Strategies

A systematic review was conducted on June 18, 2020 to 
identify studies that utilized an educational curriculum 
to teach high school-aged adolescents about the preven-
tion and early detection of melanoma. Search strategies 
for this study were designed and conducted by a senior 
health sciences librarian (A.H.) with input from investi-
gators (V.E.O. and G.N.C.) and were performed in Ovid 
MEDLINE, Embase, CINAHL, and PyscINFO. Results of 
the searches were limited to articles published or translated 
into the English language. This review adhered to Preferred 
Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) reporting guidelines, which outlines exclusion 
criteria  available via Mendeley at https:// data. mende ley. 
com/ datas ets/ ywv2k dgfcv/1. Search terms used in the strat-
egies included concepts related to early detection, screen-
ing, skin exams, skin neoplasms, school health services, 
patient education, health education, preventative health 
services, attitudes, behavior, sunlight, sunburn, ultravio-
let rays, high school, secondary school, and melanoma. 
Detailed search strategies are available via Mendeley at 
https:// data. mende ley. com/ datas ets/ ywv2k dgfcv.

Study Selection

A total of one thousand, one hundred and sixty-nine papers 
were identified. We reviewed all titles and abstracts and 
included original research studies published between June 
18, 1946 and June 17, 2020. Only studies involving a skin 
health-based curriculum delivered in schools with high 
school-aged adolescents (grades 9–12) as the target audi-
ence were included. We excluded eight studies that did 
not include high school-aged adolescents. Other exclusion 
criteria were community-based programs not conducted in 
a school setting, guidelines, policies, and studies without 
detailed curriculum information (supplemental figure 1 
available via Mendeley at https:// data. mende ley. com/ datas 
ets/ ywv2k dgfcv). We ultimately selected 41 papers for full-
text analysis and review, which identified sixteen papers that 
did not meet inclusion criteria and were excluded. Twenty-
five articles were retained for final analyses.

Curriculum Evaluation and Design

School curricula were evaluated on curriculum format, 
length, designated instructor, if interactive learning 
elements were included, and whether curriculum design 
was based on an educational theory and if so, which 

theory. We looked for whether the curriculum described 
significant improvements in knowledge, attitudes, behavior, 
confidence in abilities, and early detection compared to 
control groups or participants who did not receive the 
curriculum.

Results

A total of twenty-five publications were analyzed (Table 1) 
with a cumulative 22,683 adolescent participants. Thirteen 
of the curricula were designed for schools across the USA 
[5, 7, 10–13, 16, 17, 21–24, 28], and the other twelve were 
implemented across Australia [14, 25–27], Europe [9, 15, 
18–20], South America [6], and Asia [4, 8]. Eleven of the 
analyzed studies were randomized controlled trials [6, 9, 
11, 12, 14, 15, 19, 23, 25–27], while one was described 
as a non-randomized controlled trial [18]. Other studies 
incorporated prospective cohorts [5, 7, 10, 16, 17, 21, 22, 
24, 28], cross-sectional [20], or quasi-experimental [4, 
8] designs. Although the randomized controlled trial by 
Kouzes et al. was included in our final analysis, we only 
examined the high school portion of the cohort to keep 
within our selection criteria.

Eleven studies used a lecture to deliver curriculum 
content [4, 5, 10, 13, 15, 17, 18, 21–24, 28], while ten 
studies incorporated a video [4, 8, 9, 12, 14, 18, 19, 24, 
27, 28] (Table 2). Although not all studies reported the 
length of the curriculum, of those that did, the average 
duration was 106 min. Curricula ranged from 5 min [12] 
to 7 h [7]. Nearly half of the studies used a curriculum 
that took an hour or less [5, 6, 8, 10, 12, 16, 18, 20–24]. 
While the majority of curricula used school teachers [5, 
7, 9, 17–19, 21, 27, 28] to instruct the class, a few studies 
used medical students [6, 16], university students [24], 
or high school peers [22]. Eighteen of the twenty-five 
studies mentioned incorporating an interactive element 
into their sun safety curriculum. The most commonly 
included interactive elements were games or activities [5, 
11, 20, 25, 27, 28], such as a “shopping spree” game in 
which participants were asked to select a sun-protection 
and/or acne-prevention product based on ingredients and 
labeling [5]. Other examples of activities included creating 
a campaign to encourage sun safety, role playing, debates, 
advocacy on social media, and UV skin analyzer activities. 
Some of the studies also based their educational programs 
in different types of educational theories.

The Theory of Planned Behavior was the most commonly 
implemented  educational theory among the studies we 
reviewed [6, 14, 25, 26]. The curricula that implemented this 
theory reported outcomes showing significant improvement 
in sun protective behaviors [25, 26] as well as effecting 
positive attitude changes associated with the behaviors of 

https://data.mendeley.com/datasets/ywv2kdgfcv/1
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interest [26]. The next most commonly utilized teaching 
strategies incorporated an appearance-focus for adolescents 
[9, 15, 20], gamification theory [5, 11, 22], and goal setting 
[13, 14, 25]. Only one study of the three studies that used 
an appearance-based focus reported a significant change in 
some, but not all, skin cancer prevention behaviors [15]. In 
contrast, all studies that reported incorporating gamification 
theory [6, 14, 25, 26] or goal setting [13, 14, 25] activities 
and measured associated outcomes found significant 
increases in student knowledge gain or behavioral change.

Most studies measured changes in knowledge [4, 5, 7–11, 
16–18, 22–24, 27, 28], behavior [4–10, 13–22, 24–27], or 
attitudes [4, 8–10, 14, 17–19, 22, 24–27] of participants 
receiving the curriculum. Knowledge questions were 
assessed via true/false, yes/no, or multiple-choice questions. 
Surveys were frequently given directly after curricula and 
follow-up occurred most often after 1 month of study. Three 

studies reported 6-month follow-up [7, 15, 19], and one 
reported 12-month follow-up [21]. Of the studies that report 
this longer follow-up, one showed a significant increase in 
knowledge at 6 months [7], and the other showed an increase 
in knowledge at 12 months relative to baseline [21]. The 
other two showed increases in some, but not all measured sun 
protective behaviors [15, 19]. While many of the behavior 
questions were based on adolescent reported or intended 
behaviors, one study [21] used direct field observation 
in their assessment of student behavioral changes. This 
study tested a school-based intervention for multiethnic 
high school students and successfully demonstrated the 
feasibility of objectively measuring students’ sun protection 
behavioral changes in a school population, although they did 
not report statistically significant changes in the observed 
behaviors. Sun safe and skin cancer preventative behaviors 
included the use of sun protective clothing (such as hats, 

Table 1  Characteristics of the 
twenty-five studies included in 
final analysis

Quality of evidence scale based on the JAMA Dermatology modified Oxford Centre for Evidence-based 
Medicine for ratings of individual studies [29]. Evidence is ranked as follows: (1—RCT), (2—Well-
designed controlled trial without randomization; prospective comparative cohort trial), (3—Case-control 
studies; retrospective cohort study), (4—Case series with or without intervention; cross-sectional study), 
(5—Opinion of respected authorities; case reports)
RCT  randomized control trial
*Only high school students included in count

Study Study design Quality of evidence Number of 
participants

Khani et al. [4], 2019 Quasi-experimental 2 300
Irwin et al. [5], 2007 Prospective cohort 2 1214
Brinker et al. [6], 2018 RCT 1 1260
Geller et al. [7], 2005 Prospective cohort 2 344
Sümen et al. [8], 2015 Quasi-experimental 2 567
Hughes et al. [9], 1993 RCT 1 543
Swindler et al. [10], 2007 Prospective cohort 2 517
Jia et al. [11], 2020 RCT 1 271
Tuong et al. [12], 2015 RCT 1 50
Wu et al. [13], 2019 Controlled trial 2 1573
Hawkes et al. [14], 2012 RCT 1 400
Miljković et al. [15], 2014 RCT 1 5360
Kamell et al. [16], 2011 Prospective cohort 2 1260
Kouzes et al. [17], 2017 Prospective cohort 2 100*
Kristjánsson et al. [18], 2003 Controlled trial 2 184
Aarestrup et al. [19], 2014 RCT 1 2323
Brinker et al. [20], 2017 Cross-sectional 4 205
Cassel et al. [21], 2018 Prospective cohort 2 208
Loescher et al. [22], 2019 Prospective cohort 2 220
Katz et al. [23], 1991 RCT 1 251
Davis et al. [24], 2015 Prospective cohort 2 1284
White et al. [25], 2019 RCT 1 382
White et al. [26], 2010 RCT 1 80
Lowe et al. [27], 1999 RCT 1 3400
Kamin et al. [28], 1993 Prospective cohort 2 387
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long sleeves, and sunglasses), shade, tanning beds, and 
time spent outside. Attitude assessments focused on beliefs 
around tanning, peer perceptions, and personal appearance. 
Despite significant changes in 94% of studies that examined 
knowledge, significant changes in behavior (48%) and 
attitude (47%) were less frequently observed in the selected 
studies (Table 3).

Only three studies examined student confidence, and 
only one of these demonstrated improvement in confidence. 
Students in one of these studies did not exhibit greater 
confidence in their ability to identify worrisome lesions 
after the curriculum [11]. Another study, however, showed 
an increase in self-confidence and the belief in their ability 
to perform sun safe behaviors [4]. The final study examined 
confidence in participant’s knowledge on skin cancer [23], 
which was significantly higher among students taught the 
curriculum. Interestingly, confidence ratings in the group that 

received the curriculum remained high despite a decrease in 
their knowledge as measured by test performance.

Seven [6, 7, 11, 13, 16, 22, 23] of the twenty-five 
schools in our review included early detection as part 

Table 2  Educational curriculum 
characteristics (n = 25)

% = percentage of studies that had each named element
*Characteristics are not mutually exclusive and more than one may be present in any one curriculum
† Medical students instruct university students in a “train-the-trainer” program design

Characteristic* No. of studies (%) Featured in our 
curriculum?

Study

Medium used (> 1 possible)
 Lecture 11 (44) Yes [4, 5, 10, 13, 15, 17, 18, 21–24, 28]
 Video 10 (40) Yes [4, 8, 9, 12, 14, 18, 19, 24, 27, 28]
 Workbook/pamphlet/work-

sheet
3 (12) Yes [9, 11, 13]

 Online module 3(12) Yes [6, 20, 22]
Length
 1 h or less 12 (48) Yes [5, 6, 8, 10, 12, 16, 18, 20–24]
 Greater than 1 h 7 (28) No [7, 14, 15, 25–28]
 Not reported 6 (24) - [4, 9, 11, 13, 17, 19]
Designated instructor
 School teachers 9 (36) Yes [5, 7, 9, 17–19, 21, 27, 28]
 Medical students 2 (8) Yes† [6, 16]
 University students 1 (4) Yes [24]
 High school peers 1 (4) No [22]
Curriculum interactive ele-

ments (> 1 possible)
 Games/activities 6 (24) Yes [5, 11, 20, 25, 27, 28]
 Role play 2 (8) No [25, 27]
 Discussion 8 (32) Yes [11, 12, 14, 17, 18, 21–23, 30]
 Image identification 1 (4) Yes [11]
 Writing/drawing 5 (20) No [14, 18, 19, 25, 27]
 Technology/photographing 6 (24) No [6, 13, 14, 20, 22, 24]
 Goal setting 3 (12) Yes [13, 14, 25]
Educational theory
 Theory of planned behavior 4 (16) Yes [6, 14, 25, 26]
 Appearance-based focus 3 (12) Yes [9, 15, 20]
 Gamification 3 (12) Yes [5, 11, 22]
 Goal setting 3 (12) Yes [13, 14, 25]

Table 3  Educational curriculum outcome measurements

Outcome No. of studies (%)
(n = 25)

No. of studies with signifi-
cant increase in outcome 
(%)

Knowledge 16 (64) 15 (94)
Behavior 21 (84) 10 (48)
Attitude 15 (60) 7 (47)
Confidence 3 (12) 1 (33)
Early detection 7 (28) 1 (14)
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of their content, primarily in the form of teaching the 
ABCDE rules (Asymmetry, Border, Color, Diameter, 
Evolving) [31]. Of these studies only one reported a sig-
nificant increase in the ability to define the five rules 
of early detection of skin cancer [7]. While five of the 
studies that included early detection found a significant 
change in general knowledge [7, 11, 16, 22, 23], only 
three reported changes in intended behaviors [13, 16, 22]. 
Two of these three studies used a 50-min lesson [16, 22], 
and all three incorporated some kind of interactive ele-
ment into their curriculum. Although none of the studies 
that reviewed early detection reported on attitude changes, 
two found an increase in confidence [11, 23] in perform-
ing self-skin checks and identifying worrisome lesions.

Discussion

There is a wide array of evidence-based educational theo-
ries that have promising effects in creating behavior change, 
especially in the health education setting [32]. The Theory 
of Planned Behavior (TPB) is based on conceptualizing 
a behavior as the result of behavioral intention, attitude, 
social norms, and perceived ability to perform that behav-
ior (perceived behavioral control) [33]. This theory has been 
shown to positively change behavioral control and attitudes 
in health-related behaviors [34]. The utilization of game 
elements to enhance motivation and engagement in learn-
ing tasks, also known as gamification [10, 11], has been 
shown along with intentional goal setting be a critical com-
ponent in health behavior changes [12, 35–38]. For exam-
ple, incorporating specific and challenging goals produces 
performance improvement [32]. The Cognitive Theory of 
Multimedia Learning is a framework designed to build on 
cognitive processes to enhance learning and has also dem-
onstrated improvement in both short and long-term retention 
and sustained application of knowledge in medical education 
[30, 38]. Lastly with regard to skin cancer education focus, 
discussing effects of UV radiation on premature aging has 
been shown to have a specific motivational effect on the 
adolescent population to practice sun safe behaviors [39].

In addition to what is seen in the education literature, 
our review showed that across multiple theories (TPB, 
gamification, and goal setting) there was a consistent 
trend of significant improvement in either student knowl-
edge or behavioral change when these design elements 
were incorporated. However, despite this success both 
within the general and skin cancer education realms, our 
review also showed that these evidence-based theories 
are not routinely incorporated into skin cancer prevention 
curricula. We found that no single element appears to be 
consistently used across all of the studies reviewed. This 
could be in part why many studies reported significant 

increases in knowledge gained after completing the cur-
riculum, but less than half of those led to significant or 
sustained changes in behavior or attitude. We believe 
that with the investment of efforts upfront to design cur-
riculums with these theories, we can better maximize 
the efforts that are already taken to implement these 
programs.

Of note, much of the educational literature demonstrat-
ing the effectiveness of learning theories has been done in 
adult learner populations. While literature on these theories 
amongst adolescents are limited, the studies in this review 
show that high school aged adolescents appear to have the 
same positive outcomes as adults when learning theories 
are implemented consistently and effectively. This is in con-
trast to younger children aged 5–13 years old, who likely 
absorb information differently and have substantial differ-
ences in processing and retaining information compared to 
adults [40]. Furthermore, the direct effects on behavioral 
change are potentially more difficult to ascertain in learners 
5–13 years old in the immediate post-intervention period as 
they may have less agency to make decisions or engage in 
certain behaviors. Therefore, while behavior change is pos-
sible at earlier ages, the focus of this review did not include 
these younger children in elementary or middle school and 
focused on adolescents that are likely to respond to these 
methodologies.

Additionally, the studies represented in this review span 
education systems across the globe from Australia to South 
America. The differences in educational norms and styles 
between different countries may have impacted the findings 
of each individual study. It is plausible that, when imple-
mented within the respective cultural context, these learning 
theories have the potential to reproduce the same positive 
behavioral and knowledge effects, regardless of their country 
of origin. Indeed, there are little data available to suggest 
that the effects of TBP, gamification, or goal-setting learning 
theories are differentially influenced when developed in the 
context of the local culture [41]. However, consistent imple-
mentation of these learning theories in health curricula on a 
global scale is necessary to fully assess for these differences.

Further observations made while reviewing the literature 
include the lack of early detection and involvement of fam-
ily members in existing curriculum. Future curricula should 
expand on the previous studies by measuring early detection 
related knowledge and attitudes beyond the ABCDE rules 
and emphasizing self-skin exams, instructing when to see 
a health care provider, and promoting a discussion of indi-
vidual and family risk factors through the various interactive 
games throughout the lesson. Many melanomas are found by 
friends and family members, but usually later in their devel-
opment; thus, students could have the opportunity to impact 
early detection by taking home worksheets and sharing it 
with their family. Caregivers have significant influence on 
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their children’s behavior through behaviors they model, such 
as self-skin exams and wearing sunscreen [42], as well as 
by provision of sunscreen or access to a healthcare provider. 
Skin cancer, like many public health problems, extends 
beyond the individual level and can best be addressed when 
we consistently try to incorporate families, communities, 
and larger social structures in our interventions.

The studies in this review shed light on the design ele-
ments that can and should be incorporated into skin cancer 
curricula. However, it also sheds a light on the paucity of 
rigorous studies that exist on a global scale with our review 
incorporating only forty-one studies since 1946. Even 
amongst the studies that do exist, only four incorporated 
any long-term follow-up which makes it difficult to establish 
best practices for long-term retention and behavioral change. 
We recognize that for some programs, long-term follow up 
is not always feasible to obtain. However, even fewer studies 
measured student confidence despite the correlation between 
increased confidence and behavioral change [43]. Although 
there is an interest in this work and efforts on a community 
level to teach adolescents about skin health and safety, rig-
orous prospective data will be necessary to evaluate these 
public health interventions and foster change.

Finally, this review highlights the importance of inter-
disciplinary collaboration in educational public health 
interventions. Knowledge about the effectiveness of educa-
tional intervention strategies and evidence-based pedagogy, 
beyond the scope of well-intended health care providers and 
public health professionals, should be sought. Recognizing 
this need and intentionally incorporating interdisciplinary 
expertise into thoughtful curriculum design can be a crucial 
stepping stone, maximizing the efforts already being under-
taken in schools worldwide for any number of educational 
efforts.

Limitations

Our review is limited by the heterogeneity of both imple-
mentation and outcome reporting of skin cancer educational 
curricula. Self-reporting surveys were used to assess out-
comes of many of the studies, which differed substantially 
between each curriculum. While it would have been benefi-
cial to compare the knowledge, attitude, and behavioral out-
comes between melanoma curricula, this was not possible 
due to these substantial differences. Therefore, we relied on 
the assumption that educational theories reported by each 
curriculum was incorporated per the standards described in 
the educational literature. Furthermore, because of devel-
opmental differences between adolescents of different ages 
we only included those studies that used high school-aged 

adolescent participants limiting the expansion of our conclu-
sions to younger or older adolescent populations.

Conclusion

In summary, although several educational programs have 
targeted skin cancer prevention in an adolescent population, 
few incorporate multiple well-studied educational theories 
and early detection as key parts of their curricula. This leads 
to varied and inconsistent changes in skin cancer preven-
tion and detection knowledge, behaviors, attitudes, and 
confidence. Incorporating activities based on the theory of 
planned behavior, gamification, and goal setting theory of 
motivation is important in creating a measurable curriculum 
aimed at the prevention and early detection of melanoma.

As with many public health efforts, design of a mean-
ingful public health intervention requires the collaboration 
of experts across many different fields. Melanoma preven-
tion and early detection efforts, in particular, rely heavily 
on initiatives set by dermatologists that are made with the 
community in mind. It is for this reason that we strongly 
advocate physicians to utilize the research done by the 
health education community when designing community 
or patient education materials.

Author Contribution GNC and VEO had full access to all of the data 
in the study and take responsibility for the integrity of the data and the 
accuracy of the data analysis. Concept and design: GNC, VEO, SAL. 
Acquisition, analysis, or interpretation of data: GNC, VEO, AH, ES, 
SAL. Drafting of the manuscript: GNC, VEO, CKH. Critical revision 
of the manuscript for important intellectual content: All authors. Sta-
tistical analysis: n/a. Obtained funding: GNC, VEO, CKH, ES, SAL. 
Administrative, technical, or material support: ES. Supervision: CKH, 
ES, SAL.

Funding The research was supported in part by the following funding 
sources:

• Melanoma Research Alliance Dermatology Fellows Award
• Melanoma Research Foundation Student Grant
• Nicholas L. Tartar Trust Research Fellowship
• OHSU Robert L. Bacon Fund
• War on  MelanomaTM Campaign sponsorship by Oregon Health 

and Science University’s Department of Dermatology and Knight Can-
cer Institute

Declarations 

Conflict of Interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 



1117Journal of Cancer Education (2023) 38:1111–1118 

1 3

the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Whiteman DC, Whiteman CA, Green AC (2001) Childhood sun 
exposure as a risk factor for melanoma: a systematic review of 
epidemiologic studies. Cancer Causes Control. https:// doi. org/ 
10. 1023/A: 10089 80919 928

 2. Tinsley BJ (1992) Multiple influences on the acquisition and 
socialization of children’s health attitudes and behavior: an inte-
grative review. Child Dev. https:// doi. org/ 10. 2307/ 11315 18

 3. Rothman AJ (2004) “Is there nothing more practical than a 
good theory?”: why innovations and advances in health behav-
ior change will arise if interventions are used to test and refine 
theory. Int J Behav Nutr Phys Act. https:// doi. org/ 10. 1186/ 
1479- 5868-1- 11

 4. Khani Jeihooni A, Moradi M (2019) The effect of educational 
intervention based on PRECEDE model on promoting skin can-
cer preventive behaviors in high school students. J Cancer Educ 
34:796–802. https:// doi. org/ 10. 1007/ s13187- 018- 1376-y

 5. Irwin B, Mauriello D, Hemminger L et al (2007) Skin sun-acne 
tutorial evaluation among middle- and high-school students in 
central New Jersey. J Am Acad Dermatol 56:407–412. https:// 
doi. org/ 10. 1016/j. jaad. 2006. 11. 028

 6. Brinker TJ, Faria BL, Gatzka M et al (2018) A skin cancer 
prevention photoageing intervention for secondary schools in 
Brazil delivered by medical students: protocol for a randomised 
controlled trial. BMJ Open 8:e018299. https:// doi. org/ 10. 1136/ 
bmjop en- 2017- 018299

 7. Geller AC, Shamban J, O’Riordan DL et al (2005) Raising sun 
protection and early detection awareness among Florida high 
schoolers. Pediatr Dermatol 22:112–118. https:// doi. org/ 10. 
1111/j. 1525- 1470. 2005. 22204.x

 8. Sümen A, Öncel S, Sumen A, Oncel S (2015) Effect of skin 
cancer training provided to maritime high school students 
on their knowledge and behaviour. Asian Pac J Cancer Prev 
16:7769–7779

 9. Hughes BR, Altman DG, Newton JA (1993) Melanoma and skin 
cancer: evaluation of a health education programme for secondary 
schools. Br J Dermatol 128:412–417

 10. Swindler JE, Lloyd JR, Gil KM (2007) Can sun protection knowl-
edge change behavior in a resistant population? Cutis 79:463–470

 11. Jia JL, Shen A, Tabata MM, Sarin KY (2020) Gamification 
improves melanoma visual identification among high school stu-
dents: results from a randomized study. Pediatr Dermatol 37:752–
753. https:// doi. org/ 10. 1111/ pde. 14158

 12. Tuong W, Armstrong AW (2015) Participant satisfaction with 
appearance-based versus health-based educational videos promot-
ing sunscreen use: a randomized controlled trial. Dermatol Online 
J 21

 13. Wu YP, Parsons BG, Nagelhout E et al (2019) A four-group exper-
iment to improve Western high school students’ sun protection 
behaviors. Transl Behav Med 9:468–479. https:// doi. org/ 10. 1093/ 
tbm/ ibz021

 14. Hawkes AL, Hamilton K, White KM, McD YR (2012) A ran-
domised controlled trial of a theory-based intervention to improve 
sun protective behaviour in adolescents ('you can still be HOT in 
the shade’): study protocol. BMC Cancer 12:1. https:// doi. org/ 10. 
1186/ 1471- 2407- 12-1

 15. Miljkovic S, Baljozovic D, Krajnovic D et al (2014) The impact of 
education on adolescents’ sun behavior: experiences from Serbia. 
Srp Arh Celok Lek 142:330–336. https:// doi. org/ 10. 2298/ sarh1 
40633 0m

 16. Kamell JM, Rietkerk W, Lam K et al (2011) Medical students 
educate teens about skin cancer: what have we learned? J Cancer 
Educ 26:153–155. https:// doi. org/ 10. 1007/ s13187- 010- 0120-z

 17. Kouzes E, Thompson C, Herington C, Helzer L (2017) Sun Smart 
Schools Nevada: increasing knowledge among school children 
about ultraviolet radiation. Prev Chronic Dis 14:E125. https:// doi. 
org/ 10. 5888/ pcd14. 170202

 18. Kristjánsson S, Helgason AR, Månsson-Brahme E et al (2003) 
‘You and your skin’: a short-duration presentation of skin cancer 
prevention for teenagers. Health Educ Res 18:88–97. https:// doi. 
org/ 10. 1093/ her/ 18.1. 88

 19. Aarestrup C, Bonnesen CT, Thygesen LC et al (2014) The effect 
of a school-based intervention on sunbed use in Danish pupils 
at continuation schools: a cluster-randomized controlled trial. J 
Adolesc Health 54:214–220. https:// doi. org/ 10. 1016/j. jadoh ealth. 
2013. 08. 011

 20. Brinker TJ, Brieske CM, Schaefer CM et al (2017) Photoaging 
mobile apps in school-based melanoma prevention: pilot study. J 
Med Internet Res 19:e319. https:// doi. org/ 10. 2196/ jmir. 8661

 21. Cassel KD, Tran DA, Murakami-Akatsuka L et al (2018) Adapting 
a skin cancer prevention intervention for multiethnic adolescents. 
Am J Health Behav 42:36–49. https:// doi. org/ 10. 5993/ AJHB. 
42.2.4

 22. Loescher LJ, Rawdin S, Machain T et al (2019) Implementation of 
Project Students Are Sun Safe (SASS) in rural high schools along 
the Arizona-Mexico border. J Cancer Educ 34:259–268. https:// 
doi. org/ 10. 1007/ s13187- 017- 1296-2

 23. Katz RC, Jernigan S (1991) Brief report: an empirically derived 
educational program for detecting and preventing skin cancer. J 
Behav Med 14:421–428

 24. Davis R, Loescher LJ, Rogers J et al (2015) Evaluation of Project 
Students are Sun Safe (SASS): a university student-delivered skin 
cancer prevention program for schools. J Cancer Educ 30:736–
742. https:// doi. org/ 10. 1007/ s13187- 014- 0742-7

 25. White KM, Zhao X, Starfelt Sutton LC et al (2019) Effective-
ness of a theory-based sun-safe randomised behavioural change 
trial among Australian adolescents. Psychooncology 28:505–510. 
https:// doi. org/ 10. 1002/ pon. 4967

 26. White KM, Hyde MK, O’Connor EL et al (2010) Testing a belief-
based intervention encouraging sun-safety among adolescents in 
a high risk area. Prev Med (Baltim) 51:325–328. https:// doi. org/ 
10. 1016/j. ypmed. 2010. 07. 003

 27. Lowe JB, Balanda KP, Stanton WR et al (1999) Evaluation of a 
three-year school-based intervention to increase adolescent sun 
protection. Health Educ Behav 26:396–408

 28. Kamin CS, O’Neill PN, Ahearn MJ et al (1993) Developing 
and evaluating a cancer prevention teaching module for second-
ary education: project SAFETY (Sun Awareness for Educating 
Today’s Youth). J Cancer Educ 8:313–318. https:// doi. org/ 10. 
1080/ 08858 19930 95282 48

 29. Dermatology J. 2022. Quality rating scheme for studies and other 
evidence. https:// jaman etwork. com/ journ als/ jamad ermat ology/ 
pages/ instr uctio ns- for- autho rs# SecRe views. Accessed 23 Jan 
2022.

 30. Issa N, Schuller M, Santacaterina S et al (2011) Applying multi-
media design principles enhances learning in medical education. 
Med Educ. https:// doi. org/ 10. 1111/j. 1365- 2923. 2011. 03988.x

 31. American Academy of Dermatology. 2020. What to look for: 
ABCDEs of melanoma. https:// www. aad. org/ public/ disea ses/ 
skin- cancer/ find/ at- risk/ abcdes. Accessed 10 Nov 2020.

 32. Lunenburg FC (2011) Goal-setting theory of motivation. Int J 
Manag Bus Adm 15(1):468–479

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1023/A:1008980919928
https://doi.org/10.1023/A:1008980919928
https://doi.org/10.2307/1131518
https://doi.org/10.1186/1479-5868-1-11
https://doi.org/10.1186/1479-5868-1-11
https://doi.org/10.1007/s13187-018-1376-y
https://doi.org/10.1016/j.jaad.2006.11.028
https://doi.org/10.1016/j.jaad.2006.11.028
https://doi.org/10.1136/bmjopen-2017-018299
https://doi.org/10.1136/bmjopen-2017-018299
https://doi.org/10.1111/j.1525-1470.2005.22204.x
https://doi.org/10.1111/j.1525-1470.2005.22204.x
https://doi.org/10.1111/pde.14158
https://doi.org/10.1093/tbm/ibz021
https://doi.org/10.1093/tbm/ibz021
https://doi.org/10.1186/1471-2407-12-1
https://doi.org/10.1186/1471-2407-12-1
https://doi.org/10.2298/sarh1406330m
https://doi.org/10.2298/sarh1406330m
https://doi.org/10.1007/s13187-010-0120-z
https://doi.org/10.5888/pcd14.170202
https://doi.org/10.5888/pcd14.170202
https://doi.org/10.1093/her/18.1.88
https://doi.org/10.1093/her/18.1.88
https://doi.org/10.1016/j.jadohealth.2013.08.011
https://doi.org/10.1016/j.jadohealth.2013.08.011
https://doi.org/10.2196/jmir.8661
https://doi.org/10.5993/AJHB.42.2.4
https://doi.org/10.5993/AJHB.42.2.4
https://doi.org/10.1007/s13187-017-1296-2
https://doi.org/10.1007/s13187-017-1296-2
https://doi.org/10.1007/s13187-014-0742-7
https://doi.org/10.1002/pon.4967
https://doi.org/10.1016/j.ypmed.2010.07.003
https://doi.org/10.1016/j.ypmed.2010.07.003
https://doi.org/10.1080/08858199309528248
https://doi.org/10.1080/08858199309528248
https://jamanetwork.com/journals/jamadermatology/pages/instructions-for-authors#SecReviews
https://jamanetwork.com/journals/jamadermatology/pages/instructions-for-authors#SecReviews
https://doi.org/10.1111/j.1365-2923.2011.03988.x
https://www.aad.org/public/diseases/skin-cancer/find/at-risk/abcdes
https://www.aad.org/public/diseases/skin-cancer/find/at-risk/abcdes


1118 Journal of Cancer Education (2023) 38:1111–1118

1 3

 33. Lareyre O, Gourlan M, Stoebner-Delbarre A, Cousson-Gélie F 
(2020) Characteristics and impact of theory of planned behavior 
interventions on smoking behavior: a systematic review of the lit-
erature. Prev Med (Baltim) 143:106327. https:// doi. org/ 10. 1016/j. 
ypmed. 2020. 106327

 34. Godin G, Kok G (1996) The theory of planned behavior: a review 
of its applications to health- related behaviors. Am J Health Pro-
mot. https:// doi. org/ 10. 4278/ 0890- 1171- 11.2. 87

 35. Strecher VJ, Seijts GH, Kok GJ et al (1995) Goal setting as a 
strategy for health behavior change. Health Educ Behav. https:// 
doi. org/ 10. 1177/ 10901 98195 02200 207

 36. Alahäivälä T, Oinas-Kukkonen H (2016) Understanding per-
suasion contexts in health gamification: a systematic analysis 
of gamified health behavior change support systems literature. 
Int J Med Inform. https:// doi. org/ 10. 1016/j. ijmed inf. 2016. 02. 
006

 37. Pearson ES (2012) Goal setting as a health behavior change strat-
egy in overweight and obese adults: a systematic literature review 
examining intervention components. Patient Educ Couns

 38. Cullen KW, Baranowski T, Smith SP (2001) 2001. Using goal 
setting as a strategy for dietary behavior change. J Am Diet 
Assoc 101(5):562–566. https:// doi. org/ 10. 1016/ S0002- 8223(01) 
00140-7

 39. Tuong W, Armstrong AW (2014) Effect of appearance-based 
education compared with health-based education on sunscreen 
use and knowledge: a randomized controlled trial. J Am Acad 
Dermatol. https:// doi. org/ 10. 1016/j. jaad. 2013. 12. 007

 40. Schneider W (2008) The development of metacognitive knowl-
edge in children and adolescents: major trends and implications 
for education. Mind Brain Educ 2:114–121. https:// doi. org/ 10. 
1111/j. 1751- 228X. 2008. 00041.x

 41. Yun D, Park HS (2010) Culture and the theory of planned behav-
iour: organ donation intentions in Americans and Koreans. J Pac 
Rim Psychol 4:130–137. https:// doi. org/ 10. 1375/ prp.4. 2. 130

 42. O’Riordan DL, Geller AC, Brooks DR et al (2003) Sunburn reduc-
tion through parental role modeling and sunscreen vigilance. J 
Pediatr. https:// doi. org/ 10. 1067/ mpd. 2003. mpd039

 43. Ryan P (2009) Integrated theory of health behavior change: back-
ground and intervention development. Clin Nurse Spec. https:// 
doi. org/ 10. 1097/ NUR. 0b013 e3181 a42373

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.ypmed.2020.106327
https://doi.org/10.1016/j.ypmed.2020.106327
https://doi.org/10.4278/0890-1171-11.2.87
https://doi.org/10.1177/109019819502200207
https://doi.org/10.1177/109019819502200207
https://doi.org/10.1016/j.ijmedinf.2016.02.006
https://doi.org/10.1016/j.ijmedinf.2016.02.006
https://doi.org/10.1016/S0002-8223(01)00140-7
https://doi.org/10.1016/S0002-8223(01)00140-7
https://doi.org/10.1016/j.jaad.2013.12.007
https://doi.org/10.1111/j.1751-228X.2008.00041.x
https://doi.org/10.1111/j.1751-228X.2008.00041.x
https://doi.org/10.1375/prp.4.2.130
https://doi.org/10.1067/mpd.2003.mpd039
https://doi.org/10.1097/NUR.0b013e3181a42373
https://doi.org/10.1097/NUR.0b013e3181a42373

	A Systematic Review of Evidence-Based High School Melanoma Prevention Curricula
	Abstract
	Introduction
	Methods
	Data Sources and Search Strategies
	Study Selection
	Curriculum Evaluation and Design

	Results
	Discussion
	Limitations
	Conclusion
	References


