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Executive summary  
Background  

The Cancer Institute NSW (the Institute) is the NSW Government agency charged with substantially 
improving cancer control through the NSW Cancer Plan. A major program of the NSW Cancer Plan involves 
the NSW Skin Cancer Prevention Strategy which aims to reduce overexposure to ultraviolet (UV) radiation 
across three priority populations at greater risk of skin cancer, children aged 12 years or under, adolescents 
and young people aged 13-24 years and men aged 40 years or over. This Evidence Check was 
commissioned to inform the development of work to deliver on the objectives of this strategy. 

Review questions  

This review aimed to address the following questions: 

Question 1:  

What skin cancer prevention programs have been shown to be effective at increasing adoption of sun 
protection behaviours? 

Question 2:  

Of the programs identified in Question 1, which have been shown to be effective for reaching priority 
populations: Children aged 12 years or under, adolescents and young people aged 13-24 years, and men 
aged 40 years or over? 

Summary of methods 

Peer reviewed literature was searched for relevant literature published between January 2008 and 14 August 
2018. Grey literature was sourced from the Institute and Australian state and territory Cancer Councils, and 
the website of the US-based Guide to Community Preventive Services. 

The search identified 23 published systematic reviews and 157 articles which met the criteria for inclusion in 
the review. These reported on 149 trials of 133 skin cancer prevention interventions. Of the included articles, 
22 were of strong quality, 78 of moderate quality, and 56 of low quality. The overall level of the evidence 
was NHMRC evidence grade B.  

A desktop search was also conducted for relevant grey literature; 25 eligible reports were sourced, along 
with two unpublished systematic reviews.  

Evidence grading 

Study quality was assessed using the Effective Public Health Practice Project Quality Assessment Tool. This 
tool can be used for assessing both randomised and non-randomised intervention studies, and was also 
used by two systematic reviews identified in the literature search for this Evidence Check. The tool assesses 
overall study quality as weak, moderate or strong, from eight component ratings: selection bias, study 
design, confounders, blinding, data collection methods, withdrawals and dropouts, intervention integrity, 
and analyses. 
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Key findings  

Question 1: What skin cancer prevention programs have been shown to be effective at increasing 

adoption of sun protection behaviours? 

Early childhood settings 

There was good evidence to support skin cancer prevention interventions in early childhood settings. Most 
articles evaluated comprehensive ongoing programs comprising education, policy, and program 
membership components and found consistently positive behavioural outcomes.  

Primary schools 

There was good evidence to support skin cancer prevention interventions in primary schools. All included an 
educational component, and most found some positive behavioural outcomes. 

Secondary schools and tertiary education settings 

There was good evidence to support skin cancer prevention interventions in secondary schools. Educational 
interventions had mixed results, although 12 of 14 studies found positive effects on increasing at least some 
sun protection intentions or behaviours and/or reducing sunburn. Where shade was provided in secondary 
schools it was used by students. There was limited evidence to support skin cancer prevention interventions 
in tertiary education settings. 

Outdoor occupational settings 

There was good evidence to support skin cancer prevention interventions in outdoor occupational settings; 
in particular sustained educational and multicomponent interventions. One-off educational interventions 
had mixed success. Positive outcomes were reported for outdoor workers in recreational settings who 
participated in interventions that required them to educate recreational users and role model sun protection 
behaviours. 

Outdoor recreational settings 

There was good evidence to support skin cancer prevention interventions in outdoor recreational and 
tourism settings. Not all types of recreational settings have been well studied, but there is evidence for the 
effectiveness of multicomponent interventions in ski resorts and waterside recreation areas, and one-off 
educational/awareness-raising activities on beaches. Visual and audio prompts in recreational settings have 
shown some positive outcomes.  

Shade provision 

There are relatively few trials of shade provision for sun protection, but those that have been published were 
assessed as strong quality and suggested that high school students and park patrons will use shade when it 
is provided.  

Health care settings 

There was good evidence to support skin cancer prevention interventions targeting patients in health care 
settings. Most single session education/counselling interventions conducted with patients in these settings 
found positive effects on at least some sun protection behaviours or intentions. Longer-term interventions 
with behavioural reminders (e.g. via phone call, text message, email or post) were also effective, with both 
adults and children. 

Populations at increased risk of skin cancer due to medical history 

There was good evidence to support skin cancer prevention interventions with people at increased risk of 
skin cancer due to their personal and/or family medical history, particularly melanoma survivors and their 
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family members, and solid organ transplant recipients. Outcomes of one-off counselling/education sessions 
with people of different risk groups were not consistently positive, but longer term education and reminder 
interventions had positive outcomes. 

Mass media campaigns and multicomponent community-wide interventions including mass media  

There was good evidence to support mass media campaigns for skin cancer prevention, particularly as part 
of multicomponent community-wide programs. There was little robust evidence available on which to base 
an evaluation of the effectiveness of digital media interventions for skin cancer prevention, although there 
were many examples of reported changes made to sun protection behaviours in response to campaigns 
including digital components.  

UV Index 

Evidence for the use of the UV Index as an instrument for promoting sun protection was equivocal, with 
mixed effects on knowledge and understanding, and no strong evidence for behavioural outcomes. 
However the UV Index has rarely been studied on its own and most of the available research has included 
the UV Index within a broader skin cancer prevention intervention. 

Mobile technology 

There was good evidence that mobile technology could contribute to improvements in sun protection 
behaviours in adults. In particular through real-time, tailored text message reminders. Evidence for 
effectiveness with adolescents was limited. Only limited evidence was found for the effectiveness of mobile 
applications as a mode of delivery of skin cancer prevention interventions, either to deliver personalised sun 
protection advice or personalised photoaging. 

Message testing 

There was good evidence that appearance-based interventions could have positive effects on sun protection 
behaviours. These include UV photography and photoaging, as well as less personalised approaches 
emphasising the appearance consequences of UV exposure. There was evidence that neither gain- nor loss-
framed messaging is more effective in communicating skin cancer risk. There was inconsistent evidence for 
action planning/goal setting as a skin cancer prevention tool.  

Theoretical basis 

No overall pattern of outcomes was observed for studies with differing theoretical bases for behaviour 
change.  Previous evidence suggests interventions based on a theoretical framework for health behaviour 
change may be more effective. But as there is substantial overlap between the core concepts of the 
commonly used behaviour change theories, the value to practice may lie in the rigour associated with 
designing an intervention based on an explicit theory of behaviour change, rather than in the specific theory 
chosen. 

Question 2: Of the programs identified in Question 1, which have been shown to be effective for reaching 

priority populations: Children aged 12 years or under, adolescents and young people aged 13-24 years, 

and men aged 40 years or over? 

Children aged 12 years or under 

In addition to early childhood and primary school settings, children’s sun protection behaviours have been 

successfully targeted by interventions in outdoor recreational settings and health care settings.  

Adolescents and young people aged 13–24 years  

Evidence for the effectiveness of educational interventions in secondary schools and universities was 
relatively weak; however, shade provision showed promise for this age group. Interventions in outdoor 
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recreational settings, behavioural reminders via mobile technology and mass media campaigns also showed 
potential for having a positive impact on young people’s sun protection behaviours. 

Men aged 40 years or over 

Few studies targeted this group specifically; however, they comprised a majority of participants in studies in 
outdoor occupational settings where educational and multicomponent interventions have been effective. 
Outdoor recreational settings (including ski resorts, waterside recreation areas, and golf courses) also show 
potential for having a positive impact on sun protection behaviours among men aged 40 years or over. 

Gaps in the evidence 

Overall, there was good evidence available to inform skin cancer prevention interventions in most of the 
priority settings outlined in the NSW Skin Cancer Prevention Strategy. The areas for which there was less 
available evidence to inform practice were: men aged 40 years or over as a target group; mass media 
interventions, in particular for digital media campaigns; multicomponent, community-wide skin cancer 
prevention interventions or interventions in multiple settings; and interventions targeting multiple health 
behaviours. While there was evidence for the effectiveness of multicomponent interventions in most of the 
settings reviewed, study designs meant it was generally not possible to determine the relative effectiveness 
of individual intervention components, including the use of the UV Index as a tool to promote sun 
protection. 

Discussion of key findings 

Question 1: What skin cancer prevention programs have been shown to be effective at increasing 

adoption of sun protection behaviours? 

There is evidence to support the implementation of behavioural change interventions for skin cancer 
prevention in most of the priority settings identified by the Institute: early childhood settings, primary 
schools, secondary schools, outdoor occupational settings, outdoor recreational settings, and health care 
settings. 

In all settings, one-off educational interventions of short duration were shown to have some short-term 
positive effects on sun protection behaviours in some cases, but results were not consistently positive. The 
one-off educational interventions of short duration were often not evaluated with strong study designs, 
making firm conclusions harder to draw. Stronger results were achieved in most settings for sustained 
multicomponent interventions that included educational components alongside policy, formal recognition 
of skin cancer prevention efforts (e.g. program membership) where appropriate, provision of sun protective 
equipment where appropriate, and behavioural reminders in settings where UV exposure is likely, including 
via mobile technology. Multicomponent community-wide interventions including mass media campaigns 
were also associated with improved sun protection behaviours, reduced sunburn incidence, and decreasing 
age-specific incidence of melanoma in younger age groups. 

Question 2: Of the programs identified in Question 1, which have been shown to be effective for reaching 

priority populations: Children aged 12 years or under, adolescents and young people aged 13-24 years, 

and men aged 40 years or over? 

There was good evidence for the effectiveness of interventions changing children’s sun protection 
behaviours in formal education settings; however, most interventions trialled in secondary schools were 
classroom-based educational interventions only, rather than the more comprehensive interventions 
including policy and a whole-school approach that have been found to be successful in primary schools and 
early childhood services. The interventions trialled in secondary schools had mixed outcomes.  

For men aged 40 years or over in outdoor occupations, there is likewise good evidence for the effectiveness 
of sustained multicomponent education and policy interventions. There is good potential to target 
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behaviours of all three priority population groups in the outdoor recreational settings they frequent. Health 
care settings (particularly for children), and mass media and mobile technology interventions (for young 
people) also show promise. 

Applicability 

Overall, the findings of the Evidence Check have good applicability to the NSW context. Caveats on applying 
some of the findings exist as a relatively large proportion of the included interventions were conducted in 
the US and other countries where skin cancer prevention campaigns have not been as widespread or 
sustained as in NSW and where ambient UV conditions are different. 

Conclusion 

The Evidence Check identified a broad range of evidence on which to base skin cancer prevention efforts in 
NSW priority settings and for priority populations. Sustained interventions incorporating multiple 
components including mass media, education, policy, formal recognition of skin cancer prevention efforts 
where appropriate, provision of sun protective equipment where appropriate, and public and/or individual 
behavioural reminders in settings where UV exposure is prevalent, are likely to be effective in changing sun 
protection behaviours, or maintaining behaviours where these are already at high levels.  

There is the potential for NSW to lead and innovate in developing collaborative efforts between schools, 
workplaces and recreational settings and to harmonise and optimise education, policy and physical 
environments for sun protection, supported by mass media communications and incorporating public and 
individually tailored real-time communication and reminders where feasible. 
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Background 
The Cancer Institute NSW (the Institute) is a NSW Government agency charged with substantially improving 
cancer control through the NSW Cancer Plan. A major program of the NSW Cancer Plan involves the NSW 
Skin Cancer Prevention Strategy (the Strategy), which aims to reduce overexposure to ultraviolet (UV) 
radiation across three priority populations who are at greater risk of skin cancer: children aged 12 years or 
under, adolescents and young people aged 13-24 years and men aged 40 years or over.  

The Institute facilitates the NSW Skin Cancer Prevention Advisory Committee (the Advisory Committee) and 
a number of working groups with government and non-government partners to implement the Strategy. 
The working groups reflect the priority settings of the Strategy including: workplaces, education, sport and 
recreation, shade, and primary care.  

Since 2005 the Institute has delivered public education campaigns to help reduce skin cancer across the 
state by changing peoples' attitudes towards sun protection. The Social Marketing and Campaigns team 
lead the development and implementation of mass media campaigns as a prioritised action of the Strategy.  

The Institute is committed to gathering regular updates of evidence of ‘what works’ in cancer prevention. 
The findings from this review will inform the development of work which aims to deliver on the objectives 
described in the Strategy. The main audience of the review is the Institute’s Skin Cancer Prevention team 
and the Advisory Committee. Results of the review will also be disseminated to the working groups and 
used to initiate discussions around collaborating with partners on proposed future skin cancer prevention 
programs of work. 

The Evidence Check questions were: 

Question 1 

What skin cancer prevention programs have been shown to be effective at increasing adoption of sun 
protection behaviours? 

Question 2 

Of the programs identified in Question 1, which have been shown to be effective for reaching priority 
populations: Children aged 12 years or under, adolescents and young people aged 13-24 years, and men 
aged 40 years or over? 
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Methods  
A PICO statement was developed to guide the literature search (see Appendix 1 for full statement). 

Population: Whole population, persons at risk.  

Intervention: Skin cancer prevention intervention.  

Comparator: No intervention, alternative skin cancer prevention intervention. 

(Primary) Outcomes: Sun protection behaviours or intentions. 

Peer reviewed literature 

Medline, PsycINFO, Embase and the Cochrane Library were searched on 14 August 2018 using the following 
terms (example terms are for Medline, full search terms for each database are in Appendix 2):   

#
1 

exp Primary Prevention/ OR exp Preventive Health Services/ OR Sunburn/pc OR Skin Neoplasms/pc OR 
Melanoma/pc OR carcinoma, basal cell/pc OR neoplasms, basal cell/pc OR carcinoma, squamous cell/pc 
OR neoplasms, squamous cell/pc OR nevus/pc OR keratosis/pc OR  keratosis, actinic/pc OR exp Policy/ OR 
exp Public Policy/ OR exp Health Policy/ OR exp Health Promotion/ OR exp Health Education/ OR 
Occupational Health/ OR Occupational Health Services/ OR exp Marketing/ OR Social Marketing/ 

#
2 

sun protect$.ti,ab. OR sun exposure.ti,ab. OR sun safety.ti,ab. OR solar protect$.ti,ab. OR solar 
exposure.ti,ab. OR UV protect$.ti,ab. OR UV exposure.ti,ab. OR exp Sunscreening Agents/ OR 
sunblock$.ti,ab.OR Sun block$.ti,ab. OR sun screen$.ti,ab. OR sunscreen$.ti,ab. OR sun cream$.ti,ab. OR 
block out.ti,ab. OR SPF.ti,ab. OR Eye Protective Devices/ OR sunglasses.ti,ab. OR Protective Clothing/ OR 
Personal Protective Equipment/ OR cloth$.ti,ab. OR garment$.ti,ab. OR shirt.ti,ab. OR hat.ti,ab. OR 
hats.ti,ab.OR umbrella$.ti,ab. OR parasol$.ti,ab. OR shade.ti,ab. OR canop$.ti,ab. OR tree.ti,ab. OR 
trees.ti,ab. OR shelter$.ti,ab. OR sunshade.ti,ab. OR tent.ti,ab. OR beach.ti,ab. OR ultraviolet.ti,ab. OR 
Ultraviolet Rays/ OR sunburn$.ti,ab. OR suntan$.ti,ab. OR tanning$.ti,ab. OR exp Sunlight/ 

#
3 

#1 AND #2 

#
4 

#3 NOT (letter.pt. OR editorial.pt. OR comment.pt. OR news.pt.) 

#
5 

limit #4 to yr="2008 -Current" 

 
Searches were limited to literature published from January 2008 to August 2018. No language limit was 
placed on the search; however, articles with no full text version available in English were excluded during 
screening. No limit was placed on country of intervention; however, reporting focuses on interventions 
conducted in jurisdictions more comparable to NSW. No limit was placed on study type; however, study 
type was considered and reported when assessing the strength of the evidence. After duplicates were 
removed titles were screened to identify potentially relevant articles. Abstracts and full text articles were 
then assessed for eligibility. The following criteria were used for both screening stages: (A flowchart of the 
literature selection process is included as Appendix 3.) 

Inclusion criteria: 

• Studies up to 10 years retrospective (2008-current) 
• Evaluation study of skin cancer prevention intervention 
• Studies reporting primary outcomes (see detail in Appendix 1): sun protection behaviours or intentions, 

and/or short and longer term physical consequences of over-exposure to ultraviolet radiation 
• Full text available in English. 
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Exclusion criteria: 

• Programs solely or primarily based around skin cancer screening. However, programs where screening 
may be one component among other primary prevention activities were not excluded.  

• Programs aimed at avoiding solaria/indoor tanning  
• Programs that address skin cancers not primarily attributed to exposure to UV (such as mucosal 

melanoma, Merkel cell carcinoma, Kaposi’s sarcoma) 
• Publication types for which only abstracts are available (conference abstracts, dissertations); although 

note was made of relevant abstracts from 2017-18, where publication of full results may not yet have 
been possible. 

Data extraction and evidence grading 

Data from each article was extracted into tables (see Appendix 5). Where data extraction and/or an 
appropriate quality appraisal of an article had already been completed for a prior systematic review, this was 
checked and retained where accurate. Study quality was assessed using the Effective Public Health Practice 
Project Quality Assessment Tool.1, 2 This tool can be used for assessing both randomised and non-
randomised intervention studies, and was also used by two systematic reviews identified in the literature 
search for this Evidence Check.3, 4 The tool assesses overall study quality as weak, moderate or strong, from 
eight component ratings: selection bias; study design; confounders; blinding; data collection methods; 
withdrawals and dropouts; intervention integrity; and analyses. Overall ratings are given as follows: Weak: 
two or more components are weak; Moderate: no more than one component is weak and fewer that half are 
strong; Strong: No components are weak and at least half are strong.  

Two domains required particular consideration given the focus on skin cancer prevention and sun 
protection behaviours. Sun protection behaviours and sunburn are significantly determined by 
temperature;5 therefore, studies which did not control for weather as a confounder for behavioural outcome 
measures were unlikely to be appraised as strong in this domain. Pre-post studies may be appraised as 
being of lower quality in skin cancer prevention than in other research domains, in particular where sun 
protection and/or tanning behaviours and/or sunburn in different seasons are compared. In addition, 
consistency in protection behaviours is low (and weather-dependent); therefore, self-report data collection 
methods with frequency scales covering long time periods were unlikely to be appraised as strong in this 
domain.6 Quality ratings are included in the data extraction tables in Appendix 5.  

The study designs of included articles were also graded according to the National Health and Medical 
Research Council (NHMRC) Levels of Evidence, and the evidence base for interventions in each 
setting/population group was summarised according to the NHMRC Matrix (see Appendix 4). 

Included studies 

The search identified 23 (systematic) evidence reviews in the peer-reviewed literature. Reference lists of 
relevant systematic reviews identified through this search were cross checked for additional eligible studies, 
and an additional four articles not identified in the database search were included in the evidence base. One 
additional study was identified through an electronic content alert during the review period, and a further 
recent published study was provided in response to a request to Cancer Councils for relevant local reports. 
This resulted in a total of 157 articles meeting the criteria for inclusion in the review, reporting on 149 trials 
of 133 skin cancer prevention interventions. Of the included articles, 22 were of strong quality, 78 of 
moderate quality, and 56 of low quality. The overall level of the evidence was NHMRC evidence grade B; 
however, this varied by setting and intervention type. 

A summary table of the included studies is attached as Appendix 5. 
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Grey literature 

Given the extent of the published literature, local grey literature was prioritised. The Institute requested 
unpublished reports on skin cancer prevention interventions from Australian state and territory Cancer 
Councils, and provided reports on media campaigns that were implemented by the Institute during the 
literature search period. Thirty-three unpublished reports were provided, of which 25 met eligibility criteria, 
along with two unpublished systematic reviews. In addition, the suite of five systematic reviews conducted 
for the US Centers for Disease Control (CDC), Community Preventive Services Task Force in 2012-14 were 
sourced from www.communityguide.org 7-11 Eight peer-reviewed articles were also provided in response to 
the request for grey literature. Of these, two had already been identified by the literature search and 
included in the Evidence Check, four had been identified but excluded (two did not evaluate an intervention, 
one was a protocol with no results, and one did not report primary outcomes), and two were not identified 
in the literature search, but did not evaluate an intervention and were therefore not eligible for inclusion. 

  

http://www.communityguide.org/
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Findings 
Question 1: What skin cancer prevention programs have been shown to be effective at increasing 

adoption of sun protection behaviours? 

In June 2018, at the time this Evidence Check was commissioned, the US National Cancer Institute published 
two reports on a systematic review of experimental evidence in behavioural skin cancer prevention 
interventions published between 1 January 2000 and 30 June 2015.12, 13 Of the 86 articles included in these 
reports, 67 related to primary prevention (of which 10 also included screening), 7 were dissemination 
studies, and the remainder related either exclusively to screening, or addressed cancer survivorship. Among 
the prevention and dissemination articles, 40 were also identified in the literature search for this Evidence 
Check and were included in the summaries of findings by setting/intervention type below.14-53 

These two reports from the US National Cancer Institute were the most recent and most comprehensive of 
the 30 reviews identified in this Evidence Check, but did not focus on determining effectiveness of skin 
cancer prevention interventions. Instead, they aimed to map whether the interventions identified included: 
1) technology, 2) environmental manipulations (policy and/or built environment), and 3) a theoretical basis 
for health behaviour change,13 and to identify research gaps in skin cancer prevention along the cancer 
control continuum.12 Use of technology was reported in 68.7% of the included skin cancer prevention 
studies, in particular videos for education, text messages as reminders/prompts, and internet/email for 
multiple purposes.13 The principal skin cancer specific technology used was UV photography, to provide 
personalised feedback on skin damage due to UV radiation. Only one instance of a mobile app for skin 
cancer prevention was noted, which provided personalised sun protection advice based on the UV Index.54 
The current Evidence Check provides more detail on this and other interventions using mobile technology in 
the sections below. Given the importance of addressing multiple levels of influence on behaviours to bring 
about population-level health behaviour change,55 it was concerning that only ten interventions included in 
the review used changes to policy or the built environment. All ten of these used signage as behavioural 
prompts, while four also addressed sunscreen availability or affordability, and only two provided shade. Of 
the included prevention studies, 67.2% referenced one or more behavioural theories, most commonly Social 
Cognitive Theory (n=15, 22.4%), the Health Belief Model (n=12, 17.9%), the Theory of Planned 
Behaviour/Reasoned Action (n=10, 14.9%), and the Transtheoretical Model (n=5, 7.5%). There is evidence to 
suggest interventions based on a theoretical framework for health behaviour change may be more 
effective;56 hence, data tabulation for the studies included in this Evidence Check also notes the theoretical 
basis of interventions (see Appendix 5). 

Given the extent of the literature corresponding to Question 1, the findings from the remaining reviews and 
original studies identified as eligible are summarised by setting/intervention type. 

Early childhood settings 

The Evidence Check identified one systematic review of skin cancer prevention interventions conducted in 
early childhood settings, published in 2013 by the CDC Community Preventive Services Task Force.8 The 
review searched the literature published between January 1966 and May 2011 and included seven studies. It 
found there was sufficient evidence for the Task Force to recommend interventions conducted in early 
childhood settings to increase children’s protection from excessive UV exposure.  The included studies had 
designs ranging from randomised controlled trials to cross-sectional surveys, but reported differences in sun 
protection behaviour that were consistently positive and of substantial magnitude. Due to the timing of this 
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review, only two of the included studies were also identified as eligible in the literature search for this 
Evidence Check.57, 58  

Of the articles that met the eligibility criteria for this Evidence Check, four reported on interventions 
conducted in early childhood settings. One was rated as strong quality,52 one as moderate,59 and two as 
weak.57, 58 One was conducted in Australia59 and the remaining three in Germany.52, 57, 58 

Two of the three German studies evaluated the SunPass program, one as a limited pilot in one early 
childhood service,57 and the other reporting on a program run in 55 kindergartens throughout Germany.58 
The program included education for staff and parents delivered by a dermatologist, education resources for 
use with children, sunscreen samples distributed, plus written sun protection policies. The other German 
study evaluated an intervention with similar components.52 The Australian study reported on associations of 
sun protection practice scores with written policies, and with membership in the SunSmart Early Childhood 
Program, which awards SunSmart status to early childhood services that meet SunSmart criteria in both 
policy and practice. 59 None of the studies reported a theoretical basis. 

All three studies that measured intervention effects on sun protection behaviours found significant positive 
associations.57-59 One of these was assessed cross-sectionally for an ongoing program, while the other two 
were pre-post studies. The fourth study had melanocytic naevi (MN) distribution and size as its primary 
outcome measure, but found no significant difference between intervention and control groups at baseline, 
second year follow-up, or third year follow-up.52 

In addition to the published literature, two recent conference abstracts were identified, both early reports on 
a German intervention in preschools called SonnenschutzClown (Sun protection clown), with initial 
encouraging results in staff and student behaviour.60, 61 

Table 1: NHMRC body of evidence matrix for skin cancer prevention interventions in early childhood 

settings 

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large Substantial Moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
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this evidence to 
target population 

generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 

 

Primary schools 

The Evidence Check identified two systematic reviews of skin cancer prevention interventions conducted in 
primary schools. One included only six studies published between 1993 and 2008, and is not further 
discussed due to its limited scope.62 The other, published in 2012, searched the literature published between 
January 1966 and May 2011 and included 33 studies. It found there was strong evidence for the Community 
Preventive Services Task Force to recommend interventions conducted in primary and middle schools to 
prevent skin cancer. This was based on strong evidence of their effectiveness in increasing sun-protective 
behaviours and decreasing ultraviolet exposure, sunburn incidence, and formation of new moles.7 Among 
the included studies were five randomised controlled trials, and seven non-randomised trials. Studies 
consistently reported moderate positive effects on a variety of sun protection behaviours (sunscreen, hats, 
clothing, shade, sunglasses), as well as sunburn incidence and new mole formation. Due to the timing of this 
review, only four of the included studies were also identified as eligible in the literature search for this 
Evidence Check.21, 63-65 

Of the articles that met the eligibility criteria for this Evidence Check, 15 reported on 14 evaluation studies of 
12 interventions conducted in primary schools. One study (with results reported in 2 articles) was rated as 
strong quality,45, 64 six were rated as moderate quality,21, 43, 63, 65-67 and seven as weak.42, 46, 68-72 Five of the 
twelve interventions were implemented in the US,21, 43, 45, 64, 70, 71 two in Spain,63, 68 and one in each of 
Australia,66, 67 Turkey,69 France,46, 65 Switzerland,42 and Brazil.72 Three of the American interventions were 
conducted with children in grades corresponding to both primary and secondary school level in the 
Australian system.43, 70, 71 The intervention in France was first piloted65 and then evaluated in a full scale 
trial.46 Two independent evaluations of aspects of the Australian national SunSmart Schools program were 
conducted by different teams, in different locations, with different methodologies.66, 67 

The interventions evaluated all included an education component for primary school children. Four 
interventions also included the distribution of free sunscreen and/or hats and/or clothing.42, 45, 64, 69, 70 Five 
also reported providing information for parents.43, 45, 63, 64, 68, 70 Most were framed as 
educational/informational interventions rather than targeting the policy or built environment in schools, 
except for the SunSmart Schools membership program in Australia, which awards SunSmart status to 
schools that meet SunSmart criteria in both policy and practice. Only two articles noted a theoretical basis 
for their intervention, one the Transtheoretical Model,69 and one drew from Social Cognitive Theory, with 
self-efficacy, observational learning and mastery experience used as central constructs.71 

The sole intervention trial of strong quality provided all participating fourth grade students with two wide-
brimmed hats (one for school and one for home), and delivered four classroom education sessions on the 
benefits of sun protection with an emphasis on hat use.64 There were substantial increases in hat-wearing at 
intervention schools (baseline = 2%, fall = 30%, and spring = 41%), with no change in control schools 
(baseline = 2%, fall = 0%, and spring = 1%) (p <.001 for intervention effect comparing the change in rate of 
hat use over time at intervention vs control schools). Self-reported use of hats outside of school did not 
change statistically significantly during the study, nor did measures of forehead skin pigmentation from 
tanning. Hat-wearing in the intervention schools declined gradually over the second year of the 
intervention.45  
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The intervention studies of moderate quality showed mixed results. Of the four studies which evaluated 
educational interventions, one delivered ten, one hour education sessions on sun and health, sun and UV 
radiation, sun and the atmosphere, and sun protection to French third grade students and showed 
improvements in knowledge but not behaviours.65 One study, among Spanish first and second grade 
students, provided an activity guide for teachers; a workbook for each student; several activities to be 
photocopied; a poster with sun safe recommendations; information for families; and a guide for 
paediatricians to encourage them to advise children and parents. It showed isolated improvements in 
behaviours as well as in knowledge.63 One study mailed newsletters to American children aged 11 to 15 
years and their parents, providing tips, facts, strategies and activities on sun safety, some of which was 
tailored to the child’s sun sensitivity. Activities included learning how to read a UV Index, and some were 
accompanied by small gifts to facilitate skill development and behaviour change (e.g. a UV-sensitive card). 
The study showed no effects of participation in the program on sun protection outcomes, but that those 
who engaged with/were exposed to more of the program materials had a greater positive change in self-
reported shade use and number of sunburns.43 The final study of moderate quality that evaluated an 
educational intervention with American children in kindergarten to grade five trialled a one-hour teacher-
led sun safety presentation and a tailored computerised intervention of similar duration and content, and 
showed improvements in sun protection behaviours among lower (K-2) but not higher (3-5) grades.21  

In Australia, the survey-based analysis comparing SunSmart schools with non-SunSmart schools showed 
that membership in the program was indirectly related to practice comprehensiveness via sun protection 
policy comprehensiveness.66 The observational comparison of SunSmart and non-SunSmart schools in one 
Queensland city found no significant differences in hat wearing during school hours (93.0% vs 89.2%; p 
=.649), although students at SunSmart schools were more likely to wear gold standard hats (broad 
brim/bucket/legionnaire) (54.7% vs 37.4%; p =.02).67  

Among the seven studies of weaker quality, six found some evidence for changes in sun protection 
behaviours and/or sunburn.42, 46, 68-72 The remaining study found significant improvements in knowledge, 
attitudes and self-efficacy, but no changes in sun protective behaviours.71 

Table 2: NHMRC body of evidence matrix for skin cancer prevention interventions in primary schools 

 
A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 

population/s 
studied in the 
body of evidence 

population/s 
studied in body of 
evidence differ to 

population/s 
studied in body of 
evidence differ to 
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same as the target 
population in 
question 

are similar to the 
target population 
in question 

target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 

 

Secondary schools/tertiary education 

The Evidence Check identified one systematic review of skin cancer prevention interventions conducted in 
high schools and universities, published in 2013 by the Community Preventive Services Task Force. The 
review searched the literature published between January 1966 and May 2011 and included 21 studies. It 
found that at the time there was insufficient evidence for the Task Force to recommend interventions 
conducted in high schools and universities to prevent skin cancer by reducing exposure to ultraviolet 
radiation.10 The insufficient finding was due to inconsistent results for sun protective behaviour change in 
the included studies, which also mostly had only short follow-up times. Due to the timing of this review, 
only four of the included studies were also identified as eligible in the literature search for this Evidence 
Check.22, 51, 73, 74 

Of the articles that met the eligibility criteria for this Evidence Check, 20 reported on 19 interventions 
conducted in high schools (n=16 articles/15 interventions) and universities (n=4 articles/interventions). Two 
studies (one reported in two papers) were rated as strong quality,73-75 six as moderate,22, 43, 51, 76-78 and eleven 
as weak.48, 70, 71, 79-86 Eight intervention studies were conducted in the US,43, 48, 70, 71, 74, 77, 79, 85 two each in 
Australia (one reported in two papers),51, 73, 75 Germany,78, 80 and Spain,81, 83 and one in each of Iran,76 Italy,22 
Serbia,84 and Turkey.86 Three of the American interventions were conducted with children in grades 
corresponding to both primary and secondary school level in the Australian system.43, 70, 71  

All except one of the interventions in high schools were framed as education programs and were of 
moderate or weak quality. Twelve were conducted solely in school hours,48, 51, 70, 71, 76, 78, 80, 82-86 while two 
included components that continued during summer vacations, namely newsletters for parents and 
adolescents43, and a program website.81 As well as this internet-based intervention, five other interventions 
used technology in addition to more traditional educational materials: three used videos (a testimonial from 
an 11 year old melanoma survivor,82 a Turkish-subtitled version of Dear 16 Year Old Me,86 and 5 minute 
videos discussing appearance or health effects of tanning48); one used an interactive photoaging app,80 two 
used a skin scanner to allow students to view the damage to their skin caused by UV radiation,82, 85 and one 
used UV photos for the same purpose.78 Twelve of the 14 educational interventions found positive effects 
on increasing at least some sun protection intentions or behaviours and/or reducing sunburn.48, 51, 70, 71, 76, 78, 

80, 81, 83-86 One showed a positive effect relating to level of engagement with/exposure to the program (but 
not with participation in the program regardless of level of engagement),43 and the remaining study showed 
an effect on attitudes and perceived risk of skin cancer but not on behaviours.82 

The remaining intervention in high schools was one of the few randomised controlled trials of shade 
provision that has been conducted to date, and was of strong quality.73, 75 The intervention involved 
installing shade structures in secondary schools in Melbourne and comparing use of the areas with 
comparable sites at schools where no shade structures were installed. The number of students observed to 
use the shaded sites changed from pre-test to post-test by a mean of 2.66 (95% CI 0.65-4.68; p =.011). The 
presence of tables with seats under the shaded area increased the number of students using the area, with 
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on average 6.7 more students (95% CI 3.5–9.9) observed using shaded sites with tables compared to shaded 
sites with no seats or tables. No theoretical basis for the intervention was specified.    

The four studies conducted in universities reported on three different types of interventions. One US study 
of strong quality based on the Transtheoretical Model evaluated a three week health and appearance 
focussed community-based informational campaign directed at students travelling to sunny locations on 
spring break, conducted either alone or in combination with a cognitive-behavioural small group 
intervention.74 The information campaign materials were based on an old American Cancer Society 
campaign, ‘Definitely a 15’87 and included posters on campus, information booths with continuously playing 
video and promotional materials in the student union and outside large lecture theatres, 12 student 
assistants wearing campaign T-shirts at least once per week, and brief educational messages about sun 
exposure and skin cancer in the student newspaper. The cognitive-behavioural intervention involved groups 
of four to six students attending three, weekly 45-minute sessions conducted by a clinical psychologist, 
including lectures, video, readings, rewards, and modelling. The information campaign alone showed little 
apparent impact, but the students at the campus with the combined intervention had increased knowledge, 
improved attitudes, and increased use of sun protective clothing (mean 4.5(3.4) days per week wearing 
protective clothing during spring break, compared with 3.0(2.9) with the information campaign alone, and 
2.3(3.0) at the control campus, F(2, 79) =3.60, p <.05; d =.69). A second study of moderate quality conducted 
in Italy tested the effects of giving students commercially available UV sensors for use in summer.22 Contrary 
to expectations, students who used the sensors had longer average time of sun exposure (227.7 vs 208.7 
min per day, p =.003), also between noon and 4pm (p <.001), and less frequently adopted sun protective 
measures than controls, and they experienced more frequent sunburns. Two US studies evaluated 
educational interventions with student athletes. One of moderate quality used an extended version of the 
Sunny Days, Health Ways curriculum supplemented with free sunscreen in golf bags, locker rooms, and for 
personal use. It found that the provision of sunscreen resulted in an average of 1.13 more days per week of 
sunscreen use, after adjustment for base line use (p =.008).77 Another study of weak quality using 
dermatologists to conduct the educational intervention found increased proportions of student athletes 
using sunscreen on four or more days per week (from 26% to 39%, p =.02).79  

There were a number of other articles (n=29) with high school and/or university students as participants that 
were identified as part of this Evidence Check; however, these were not reports of interventions in a 
university setting, but of experimental studies about the effects of different framing on skin cancer 
prevention messages which used students as a convenient test population. Findings from these studies are 
summarised in the section on Message Testing below. 

Table 3: NHMRC body of evidence matrix for skin cancer prevention interventions in secondary schools 

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 

some 
inconsistency 
reflecting genuine 

evidence is 
inconsistent 
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inconsistency may 
be explained 

uncertainty around 
clinical question 

Clinical impact very large substantial Moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 

 

Outdoor occupational settings  

The Evidence Check identified four systematic reviews of skin cancer prevention interventions conducted in 
outdoor workplaces, all published in 2013-14.9, 88-90 There was a considerable degree of overlap between the 
reviews, with the most comprehensive searching the literature published between January 1966 and April 
2013 and including 15 studies.9 The search periods of the other three reviews were of shorter duration 
within this time period. The Community Guide review found there was strong evidence for the Community 
Preventive Services Task Force to recommend interventions conducted in outdoor occupational settings to 
increase outdoor workers’ sun protective behaviours and reduce sunburns.  The included studies were 
mostly group randomised controlled trials, and outcomes were consistently positive. The other reviews 
came to similar conclusions, two noting that there is good evidence for the efficacy of educational and 
multicomponent interventions in these settings from large studies with extended follow-up times, while less 
work has been done to evaluate the effectiveness of policy or other specific intervention components.88, 90  

Of the articles that met the eligibility criteria for this Evidence Check, 16 reported on 11 interventions 
conducted in outdoor workplaces, of which 9 articles were included in the earlier systematic reviews 
described above. Three North American interventions were conducted and evaluated on multiple occasions 
with multiple populations: the Go SunSmart intervention with employees of ski resorts in the US and 
Canada,14, 16, 91 the Pool Cool program with lifeguards in the US,92-94 and the Sun Solutions program with 
operating engineers in the US.95, 96 Other occupational groups were golf course workers,97 farmers,98 postal 
workers,38 highway workers,47 construction workers,99 road and construction workers,100 and several 
workplaces in building/construction, rural/farming, local government, and the public sector.101  

None of the articles were rated as strong quality, eight were of moderate quality,14, 16, 38, 47, 91, 92, 94, 100 and 
seven were weak.93, 95-99, 101 All evaluations were conducted in the US (one including sites in Canada), except 
for two in Australia,100, 101 and one in each of the UK,99 Spain,97 and Turkey.98 

There was a variety of interventions studied, most commonly one-off educational interventions of varying 
duration and study quality.47, 95-99 Two of these were grounded in the Health Belief Model; one included UV 
photography to highlight skin damage due to sun exposure and an educational video in the education 
session,47 and the other also tested intervention conditions where workers received sunscreen, text message 
reminders, or both.95, 96 One showed workers a 12 minute DVD based on the Transtheoretical Model.99 The 
other explicitly theory-based intervention was the more comprehensive Go SunSmart program, which 
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disseminated 23 program items to ski resorts, including large and small posters, small decals, magnets, 
outdoor signage, signage for ski/snowboard schools, brochures for employees and guests, a training 
program for managers with their work groups, newsletter articles, brief email messages, grooming reports, 
and other ski area communication.14, 16, 91 The program was based principally on Diffusion of Innovations 
Theory, but also drawing on Self-Perception Theory, Agenda-Setting Theory, Social Cognitive Theory, and 
Extended Parallel Processing Theory. Other multi-component programs included the Pool Cool program, 
which incorporated training and education in a peer-driven approach, and an enhanced version of the 
program called Pool Cool Plus which added: further educational support, encouragement to form a sun 
safety planning team and follow a provided sun safety planning guide, an awards program, Pool Cool pages 
on internet networking sites, and the provision of a shade structure.92-94 The final multi-component program 
was Australian and was conducted in several workplaces in building/construction, rural/farming, local 
government, and the public sector.101  It employed a participatory action research approach, encouraging 
action in the domains of: 1) policy, 2) structural and environmental, 3) personal protective equipment (PPE), 
4) education and awareness, 5) role modelling, and 6) skin examinations. The remaining intervention was 
also Australian, analysing the effects of workplace sun protection policies.100  

Of the educational intervention studies, two reported positive intentions to change behaviour in response to 
the intervention. In one, 93.9% of golf course workers (and patrons) said that they intended to improve their 
sun exposure habits (i.e. decrease exposure)  following attendance at an on-course intervention including 
advice on choosing sunscreen, education on sun protection and self-examination, UV photography, and 
dermatologist skin examinations.97 In the other intervention, 84% of operating engineers agreed they were 
more likely to use sunscreen following an education session including a 30 minute PowerPoint presentation 
on skin cancer and sun protection tailored to their occupational context, instruction in correct application of 
sunscreen, and 30 minute discussion.96 Three Australian unpublished studies reported on the effectiveness 
of sun protection presentations to outdoor workers (including from the construction industry and those 
employed by councils). Two found workers reported increased intentions to improve their sun protection 
behaviour as a result of attending the presentation,102, 103 and one found self-reported improvements to sun 
protection procedures or practices in 76% of workplaces four months later.104 The remaining educational 
intervention studies showed increases in reported sunscreen use for all intervention groups: an increase of 
0.2 (p <.05) in mean frequency of sunscreen use (on a five point Likert scale),95 an increase of 9.5% (p 
<.0001) in the proportion of farmers using sunscreen,98 an increase in combined sun protection score 
(combining four measures of sunscreen use, and two of hat/clothing use),  self-reported use of sunscreen of 
between 9% and 21% in the three interventions groups compared to decreases of −17% in the control 

group,47 and significant increases in nine out of ten behavioural measures.99 

The Go SunSmart program achieved significant differences in sun protection at six months follow-up in the 
intervention group compared with control, for all reported behaviours individually and combined as an 
average (3% adjusted difference, p =.04), as well as for sunburn (50% reported sunburn over past summer 
compared to control 53%, p= 01).14 A trial of a basic or enhanced dissemination strategy to roll the program 
out to 67 ski resorts showed no significant differences in sun protection or sunburn rates between 
employees in the two resort groups; however, employees at organisations where researchers observed nine 
or more of the 23 Go SunSmart program materials scored significantly higher on the sun protection scale 
compared to those where less than four Go SunSmart items were used (3% difference, p <.05).16 These 
differences persisted such that five to seven years later, employees in resorts still using at least nine sun 
safety materials had higher sun protection scores (24.25 vs. 22.06 on a scale of 5 to 35; p= <.0001).91   

The Pool Cool program strategies were directed mainly at children visiting the pools, with the expectation 
that helping to conduct the Pool Cool lessons should reinforce lifeguards’ sun protection practices. 
Lifeguards at pools participating in the Pool Cool program who reported teaching Pool Cool sun safety 
lessons had significantly higher mean sun protection scores than those who reported not having taught 
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Pool Cool sun safety lessons (p<.001).93 Among those who taught Pool Cool lessons, lifeguards who had 
taught the lessons more frequently tended to have higher sun protection scores (combining frequency of 
sunscreen use, wearing a shirt, wearing a hat, seeking shade, and wearing sunglasses). The Pool Cool Plus 
program showed a statistically significant decrease in sunburns relative to the standard Pool Cool 
intervention.92 The program was rolled out in a dissemination trial of basic versus enhanced dissemination 
strategies, which showed a small contribution of the enhanced dissemination strategy to sunburn incidence 
(21.8% of the variance in sunburn at follow-up explained by baseline sunburn incidence, sun protection 
habits, sun exposure, and dissemination group).94  

For the Australian studies, employees of companies with mandatory sun protection policies had reduced sun 
damage compared with employees of companies with voluntary policies, including fewer solar keratoses on 
dorsum of right hand (0.3(0.7) vs 4.0(5.9); p =.006) and fewer previously excised self-reported skin cancers 
(0.5(1.2) vs. 3.5(5.2); p =.008).100 The participatory action research program also had a significant effect on 
mean combined sun protection scores, which increased from 3.4 (95% CI: 3.3 to 3.5) to 3.6 (95% CI: 3.5 to 
3.7; p <.01). This study also provided support for workplace sun protection policies, with higher perceived 
workplace policy scores significantly related to higher sun protection scores (β =.15; p =.02).101 

Table 4: NHMRC body of evidence matrix for skin cancer prevention interventions in outdoor workplaces 

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 

 



 

 
 

24 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

Outdoor recreational settings 

The Evidence Check identified two systematic reviews of skin cancer prevention interventions conducted in 
outdoor recreational and tourism settings, published in 2013 and 2014.11, 105 One, by Rodrigues et al., 
searched the literature published between 1950 and January 2011 and included 23 studies.105 Meta-analyses 
of efficacy showed that interventions had a significant effect on sun-protective behaviours with a SMD of 
0.12 (95% CI 00.04; 0.21) with high heterogeneity of I2069 % and a chi2035.32 (df011, p <.001). Meta-analysis 
by type of participants showed that interventions targeting children had a significant effect on sun-
protective behaviours (SMD=0.19; 95 % CI=0.06; 0.32) with moderate heterogeneity of I2=54 % and a 
chi2=6.51 (df=3, p =.09). For adults, the comparison was not significant (SMD=0.09; 95 % CI= −0.03; 0.20), 

and heterogeneity was high with I2=73 % and a chi2=26.13 (df=7, p <.001). Similar results were found in 
meta-analyses of sunscreen use and reported sunburn, but no effects were found on protective clothing or 
shade use.  

The other review, part of the suite published by the Community Preventive Services Task Force mentioned 
earlier, searched the literature published between January 1966 and April 2013 and included 17 studies.11 
This review overlapped substantially with the Rodrigues review, and concluded there was strong evidence 
for the Task Force to recommend interventions conducted in outdoor recreational and tourism settings that 
include skin cancer prevention messages or education activities for visitors, and may also provide free 
sunscreen. Seven of the eight most recent included studies (published after June 2000) were randomised 
controlled trials, with good internal validity. The review authors noted that short follow-up periods were 
common, but that in this context even short-term improvements in behaviour could be beneficial, due to 
the increased risk of serious sunburns in these settings.  

Of the articles that met the eligibility criteria for this Evidence Check, 20 reported on 16 interventions 
conducted in sports, recreation and tourism settings, of which four articles were included in the earlier 
systematic reviews described above.50, 74, 77, 106 Two articles reported on different evaluation components for 
a trial of the Go SunSmart intervention implemented in warm weather resorts in the US and Canada.107, 108 
Another four articles reported on different evaluations of the Go SunSmart intervention with visitors at ski 
resorts in the US and Canada on multiple occasions with multiple populations.15, 50, 109, 110  

Three articles were rated as strong quality,74, 107, 108 eight as moderate,15, 25, 43, 50, 77, 106, 109, 110 and nine as 
weak.79, 81, 83, 97, 111-115 In addition to the Go SunSmart trials mentioned above, a further seven interventions 
were conducted in the US,25, 43, 74, 77, 79, 106, 113, 115 as well as four in Spain,81, 83, 97, 112 and one in each of 
Australia,114 and China.111  

The Go SunSmart intervention in ski resorts has been described in the section on workplaces above.15, 50, 109, 

110 The intervention was designed to target guests as well as resort workers. In the initial trial, the 
intervention did not improve sun protective behaviours among guests at intervention resorts, but the 
prevalence of sun protection behaviours was higher at intervention ski areas implementing more Go 
SunSmart materials.50 This effect was also observed once the intervention was expanded to the original 
control sites, where sun protection also increased.15 Similar to the impact on workers, a dissemination trial 
found no differences in sun protection by dissemination strategy (basic or enhanced), but did find more 
frequent use of sun protection amongst guests of resorts implementing six or more Go SunSmart 
materials.110 This was not the case for parents with children in ski and snowboard schools in these resorts.109 

The Go SunSmart intervention translated to warm weather resorts was based on Transportation Theory and 
Diffusion of Innovations Theory, and provided resorts with materials including posters, newsreel, animated 
video, tip cards with sun safety checklists, pre-arrival message and sun-safe packing list for email 
communication with guests, social media content, links to the Go SunSmart website, and a press release.107, 

108 The two evaluation reports of this intervention trial were rated as strong quality. Overall, self-report 
measures of sun protection showed no effect of the intervention, even when extent of implementation was 
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considered. However, effects appeared to vary by resort type; at waterside recreation areas, Go SunSmart 
improved the sun protection practices of vacationers both when comparing intervention to control resorts 
and when examining the degree of intervention implementation (<9 vs. ≥9 items) but this was not the case 
at non-waterside recreation areas.107 This difference in intervention effect by resort type was corroborated 
by observations of vacationers’ sun protection.108 

Two studies of moderate quality25, 106 and one of weak quality112 tested one-off interventions on beaches. 
Education programs based on the Extended Parallel Process Model and delivered by a community 
education van found the education plus biometric feedback using a Dermascan machine and UV camera 
that illustrates skin damage caused by sun exposure increased hat wearing (OR 1.97) and sunscreen use (OR 
1.94), and reduced sunburns (OR 1.07). A 20 minute intervention that promoted sunless (fake) tanning, 
including a UV facial photograph and samples of sunless tanning and sunscreen, reduced deliberate sun 
tanning behaviour and sunburns and increased use of sun protective clothing at two month follow-up.106 
Reductions in deliberate sun tanning behaviour were maintained after one year. Another study using a team 
of qualified healthcare professionals to educate beach-goers reported increased proportions of participants 
intending to use sun protection, compared with before the intervention (e.g. 88.6% vs 58.5% for 
sunscreen).112 

Several studies of weak quality evaluated interventions in sport settings. The study on Spanish golf courses 
described in the section on workplaces above also targeted golf course patrons who reported increased 
intentions to protect themselves from the sun.97 An unpublished study trialling a partnership program with 
NSW golf clubs that included provision of information resources, sunscreen stands, signage, local media and 
pro-golfer endorsement found that players at participating clubs were more likely to have applied sunscreen 
beyond just their faces and arms or to have worn a broad-brimmed hat, and that 74% had used sunscreen 
or worn a broad-brimmed hat, compared to 61% of players at non-participating clubs. An educational 
intervention with volunteers at the Olympic Games in Beijing, which included free sunscreen samples for a 
subgroup of participants, reported better results in the group that received sunscreen.111 Cross-sectional 
observations of baseball spectators showed no significant differences in hat wearing behaviour after ten 
years of the Play Sun Smart program which promotes the importance of sun protection and raises 
awareness of skin cancer (no further detail on program provided in the article), even after a one-off 
distribution of free wide-brimmed hats to 18,000 fans.113 As noted in the section on high schools and 
universities above, two US studies (one of moderate quality,77 one weak79) evaluated educational 
interventions with student athletes and found increased sunscreen use among participants. 

The Australian study tested a short (five second), memorable, musical jingle, followed by the voice-over “Be 

Sun Sound”, played in outdoor recreational settings in NSW on public address systems as a reminder to use 
sun protection.114 An intercept survey of young people aged 12-18 years at the sites where the Sun Sound 
was played found that 41% recalled it without prompting, and of these, 38% reported they increased their 
use of sun protection when they heard it. Youth in aquatic settings were significantly more likely than those 
in nonaquatic settings to have increased their sun protection behaviour (p = .002). Two unpublished 
evaluations of the same campaign were also identified. An evaluation after three years of implementation in 
NSW found that the proportion of respondents who were prepared to act sun safe and undertook at least 
one target behaviour had increased by 17% by the third year, and was 2% higher at test sites than control 
sites.116 An evaluation of the second year of this intervention in Western Australia found that 49% of people 
aged 18-45 years surveyed at the sites recalled hearing the Sun Sound (with prompting), and of these, 26% 
said they took some kind of sun protective action.117 Another unpublished evaluation of an on-site 
behavioural prompt intervention in Western Australia was less positive: only 21% of adults aged 18-45 years 
surveyed in a small waterside reserve where a large UV meter artwork had been installed recalled seeing it 
unprompted, and of the 65% who recalled it with prompting, only 18% took some sort of sun protective 
action.118  
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Also described above in the section on high schools and universities, three interventions implemented in 
high schools and one in a university targeted sun protection behaviours during holidays in sunny areas. 
Interventions in high schools were educational,83 complemented by components that continued during 
summer holidays, namely newsletters for parents and adolescents43, and a program website.81 They found 
positive effects on sun protection,81, 83 although in one intervention this related to level of engagement 
with/exposure to the program (but not with treatment group assignment).43 The intervention in universities 
found that the students at the campus with the combined intervention (a community-based informational 
campaign in combination with a cognitive-behavioural small group intervention) had increased knowledge, 
improved attitudes, and increased use of sun protective clothing while on spring break.74 

A final study of weak quality evaluated pre-travel health appointments with pharmacists, at which sun 
protection education was provided in conjunction with other travel-related needs (e.g. vaccinations).115 Half 
the participants said they used the recommended sun protection techniques for at least three quarters of 
the time they were away.  

Table 5: NHMRC body of evidence matrix for skin cancer prevention interventions in sport, recreation 

and tourism settings 

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 
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Shade 

The provision of natural, built, or personal shade is a relatively infrequently reported component of skin 
cancer prevention interventions. A recent systematic review which included a census of interventions 
including built environment components identified only two studies.13 Of the articles that met the eligibility 
criteria for this Evidence Check, four articles reported on three interventions that included shade. One trial of 
moderate quality was the Pool Cool Plus intervention in the US, described in the section on workplaces 
above.92 The intervention provided participating public pools with a free shade structure as one component 
of a comprehensive education and recognition program. Lifeguards in the intervention group showed a 
statistically significant decrease in sunburn relative to control pools, but no differences in sun protection 
outcomes. 

The two trials of shade provision alone were both of strong quality. One was the randomised controlled trial 
of shade provision in secondary schools in Melbourne described in the section on high schools and 
universities above.73, 75 The number of students using the newly shaded sites increased significantly, an effect 
that was enhanced by the provision of tables with seats under the shaded area. A trial with a similar design 
conducted in parks in Melbourne and Denver, Colorado also found newly shaded areas (adjusted probability 
of area in use: pre-test =0.10, post-test =0.32) were more likely to be in use at post-test than unshaded 
control areas (pre-test =0.14, post-test =0.17), with a treatment group testing period odds ratio (OR) of 3.91 
(z =3.24; 95% CI 1.71, 8.94; p =.001 adjusted for wave, pre-test, weather (temperature, cloud cover, and 
wind), proximity to solar noon, type of amenity, comparison area use, and age and race (proportion White) 
of neighbourhood residents.119 
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Table 6: NHMRC body of evidence matrix for skin cancer prevention interventions providing shade 

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 

 

Health care settings 

The Evidence Check identified three systematic reviews of skin cancer prevention in health care settings, the 
more recent (published in 2018)120 an update of an earlier review (published in 2011),121 both were prepared 
for the US Preventive Services Task Force. A third, unpublished review was sourced in the grey literature, but 
is not further discussed as it identified only three relevant evaluation studies, all of which were included in 
this Evidence Check.122 The updated Preventive Services Task Force review searched the literature published 
between 2005 and February 1, 2017, and re-evaluated studies included in earlier reviews for inclusion. The 
scope of the review included behavioural interventions that could be implemented from a primary care 
setting, even where these were not actually conducted in a primary care setting, for example skin cancer 
prevention information distributed via post or text message. Twenty-one trials in 27 articles were included. 
The review concluded that behavioural interventions targeting primary care patients can increase sun 
protection behaviour, but found no consistent evidence for a reduction in the frequency of sunburn and 
only minimal evidence for an effect on skin cancer outcomes. Eleven of the included studies conducted in 
primary care settings were also identified as eligible in the literature search for this Evidence Check. Of 
these, four targeted populations at increased risk due to their personal or family medical history. These four 
articles are summarised in the section on ‘populations at increased risk of skin cancer due to medical 
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history’ below, while this section focusses on interventions conducted with the general population in 
primary care settings.  

Of the articles that met the eligibility criteria for this Evidence Check, 17 reported on 14 interventions 
conducted with the general population in primary care settings. Two were rated as strong quality,24, 123 
twelve as moderate,26-30, 40, 124-129 and two as weak.130, 131 Twelve of the studies were conducted in the US,17, 24, 

27-30, 123-126, 130, 131 two in Australia,128, 129 and one in each of France,40 and Sweden (reported in two articles).26, 

127 Three of the US studies were evaluations of one intervention, conducted with different populations.27-29 

Two cross-sectional surveys in the US examined the association of counselling by a paediatrician126 or by 
any kind of physician125 with patient sun protection. Seven of the twelve remaining interventions comprised 
a single counselling or education session in a healthcare setting, with information resources provided for 
participants to take home.26, 30, 40, 127-131 Technology was used during the session in two of these studies: a 
video-based tutorial in one,131 and a skin photo-test entailing the delivery of six increasing UV doses to the 
forearm in another.26, 127 The other five interventions provided information and reminders over a longer time 
period: one mailed out three packets at two week intervals,27-29 one provided four weekly text message 
reminders,123 one gave access to an online video for 12 weeks,17 one comprised an initial session then three 
reminders via phone call, text message, email or letter at monthly intervals to perform skin self-
examinations,124 and the remaining intervention comprised 14 newsletters over three years, sent out to 
parents at two-week intervals each spring.24 The take-home resources for all interventions were 
informational brochures, except for two studies, one which included a video for children, a shirt, bucket hat, 
and a large container of sunscreen,30 and one which provided a read-along book and a sun-protective swim 
shirt.123 Five of the interventions reported a theoretical basis: Precaution Adoption Process Model,24 
Transtheoretical Model,26, 127 Health Belief Model and Social Cognitive Theory,27-29 Protection Motivation 
Theory,129 and Health Behaviour Framework (drawing on Social Cognitive Theory, Theory of Planned 
Behaviour, Health Belief Model, Transtheoretical Model and Social Influence Theory).30  

Both studies of strong quality found significant differences in children’s sun protection behaviours at follow-
up.24, 123 In one, children of parents in the intervention group receiving newsletters each spring for three 
years had higher levels of sunscreen use and a composite measure of sun protection over all three years of 
the study compared to baseline.24 Adjusted sunscreen use (on a frequency scale of 1 to 5) at year three was 
4.33 (95% CI 4.23, 4.42) in the intervention group, and 4.18 (4.09, 4.27) in the control group. The composite 
scores (combining five behaviours) at year three were 16.32 (16.06, 16.58) in the intervention group, and 
15.55 (15.28, 15.81) in the control group. In general, group differences in other outcome measures 
(individual sun protection measures, number of sunburns, awareness, perceived effectiveness, stage of 
change, nevi) were small in magnitude and not consistent across years. In the other study, the intervention 
group who received a read-along book, a sun-protective swim shirt, and weekly sun protection reminder 
text messages for four weeks had significantly higher scores related to children’s sunny day sun protection 
behaviours (mean 15.748 (0.267) vs. 14.780 (0.282), mean difference, 0.968) and cloudy day sun protection 
behaviours (14.286 (0.282) vs. 12.850 (0.297); mean difference, 1.436).123  

The other studies of moderate quality that evaluated interventions conducted over a longer time period also 
found positive effects on some sun protection behaviours. One found that participants who received 
monthly reminders to perform skin self-examinations were 2.4 times more likely than those in the control 
group to wear sun protective clothing at the end of the study (OR 2.4; 95% CI, 1.09-5.29), but that 
differences in sunscreen use were not significant.124 The other intervention was tested in three separate 
evaluations.27-29 All three found significant increases in overall sun protection behaviours at three months 
follow-up among those who received personalised sun protection information at two-weekly intervals. 
Mean overall sun protection reported via surveys increased from 2.34 (0.03) on a scale of 1 to 4 in both 
groups at baseline to 2.57 (0.03) in the intervention group and 2.46 (0.03) in the control group among adults 



 

 
 

30 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

in Hawaii and New York (p =.001).27 Among children in the same areas, means increased from 2.19 (0.02) in 
both groups to 2.48 (0.02) in the intervention group and 2.34 (0.02) in the control group (p <.0001).28 Mean 
scores among adults in Pennsylvania who received the same intervention increased from 2.53 (0.59) to 2.78 
(0.53) in the intervention group and 2.64 (0.62) to 2.76 (0.58) in the control group (p =.03).29 Improvements 
in some individual sun protection behaviours were also reported in all three evaluations.  

Of the cross-sectional surveys, one found that adolescents who received sun protection counselling were 
significantly more likely to report regular sunscreen use (adjusted prevalence: 43%) and intermittent wide-
brimmed hat use (15%) compared to those who did not receive counselling (30% and 9% respectively), but 
that counselling was not significantly associated with other sun protection behaviours.125 The second, 
conducted with parents of children at paediatric practices found that counselling was not associated with 
children’s reported sun protection.126 Of the seven studies of single session interventions (with take-home 
materials), five found positive effects on at least some sun protection behaviours or intentions,26, 30, 40, 127, 128, 

130, 131 as did the study which gave participants access to an online video for 12 weeks.17 The remaining 
(Australian) study found no differences in sun-related knowledge, attitudes or behaviour at 13 months.129   

Table 7: NHMRC body of evidence matrix for skin cancer prevention interventions with general 

populations in primary care settings 

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 
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Populations at increased risk of skin cancer due to medical history  

The Evidence Check identified two systematic reviews of skin cancer prevention interventions conducted 
with people at elevated risk of skin cancer due to personal and/or family medical history, both published in 
2016.132, 133 One review searched the literature published until July 2014 and included 20 articles reporting 
on 14 interventions with people at elevated risk due to personal/family history of melanoma, genetic 
mutation, or high scores on a risk assessment tool.133 The other searched the literature published between 
January 1995 and March 2016 and included seven studies with organ transplant recipients.132 Both reviews 
found evidence that interventions with individuals at elevated risk of skin cancer could be effective in 
improving sun protection behaviours, at least in the short term. Ten of the included studies were also 
identified as eligible in the literature search for this Evidence Check. 

Of the articles that met the eligibility criteria for this Evidence Check, 19 reported on 18 interventions 
conducted with people at elevated risk of skin cancer due to personal and/or family medical history. Eight 
interventions were conducted with melanoma survivors and/or their family members,19, 32, 37, 134-139 six with 
transplant recipients,33, 44, 140-143 two with people with medical conditions that increase photosensitivity,144, 145 
and two with childhood cancer survivors.39, 146 Two articles were rated as strong quality,19, 32 seven as 
moderate,33, 37, 39, 44, 134, 137, 142 and ten as weak.135, 136, 138-141, 143-146 Most were conducted in the US, except for 
one in each of Australia,138 China,144 Germany,143 and Sweden.136  

Melanoma survivors and/or family members 

There were two randomised controlled trials of strong quality conducted with families of melanoma 
survivors. One intervention involved an informational, interactive website, with reminder emails every three 
months.19 Many of the sun protection variables were positively impacted by the intervention, in that several 
sun protection behaviours improved from before to after the intervention. However, even after the 
intervention, there was still room for improvement in sun protection, with nearly half the sample not 
regularly using sunscreen. The other involved three mailings over five months of information resources 
including a DVD, magnet, and a children’s activity booklet.32 While there were improvements in 
reapplication of sunscreen at one month follow-up, and in hat use at four month follow-up, there were no 
other significant differences in sun protection or sunburn at either time point. 

Among the studies of moderate or weak quality, four evaluated an individual education/counselling session 
with genetic testing.134-138 Two of the four reported increases in some (but not all) sun protection behaviours 
at follow-up,134-136 whereas the other two did not find any significant improvements.137, 138 A further 
intervention with a family educational session but no genetic testing was followed by a significant increase 
in parents’ intentions to have children wear wide-brimmed hats and avoid peak hours for UV exposure, and 
a significant increase in children’s sunscreen use.139 The remaining intervention involved mailed print 
materials and a phone call, and while there were no significant differences in sun protection six months after 
the intervention, sun protection habits were significantly higher in the intervention group at 12 months 
post-intervention.37 

Transplant recipients 

Three studies of moderate quality and three of weak quality evaluated interventions to prevent skin cancer 
in organ transplant recipients. None of the six specified a theoretical basis for the intervention. Three of the 
interventions comprised a single education session with supporting materials, and all three reported 
significant improvements in the use of sun protection.33, 140, 141 The other three interventions with transplant 
recipients comprised an education intervention, followed by a series of reminders/further information 
delivered by telephone, text message or email. One pre-post study found that 58% of participants reported 
they had changed their sun protection behaviours after the intervention, in particular that they increased 
sunscreen application (53%).143 The remaining two interventions were evaluated in randomised controlled 
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trials, and both found statistically significant differences in sun protection behaviours between intervention 
and control groups at 6 week follow-up.44, 142 One using a printed workbook for the education component 
found that intervention group participants of all racial/ethnic groups significantly reduced their average 
weekly sun exposure from 14 hours a week to 10.5 hours a week (p <.001), and demonstrated significantly 
less darkening of the sun-exposed forearm skin by spectrophotometry and less sun damage of the forearm 
than the control group.44 The other delivered the education component via a tablet app, and found that 
those with skin types II to IV in the intervention group reduced sun exposure from 3.7 hours a day to 2.4 
hours a day (p <.001), resulting in significantly greater darkening of the forearm among those in the control 
group (p ≤.01).142 

Photosensitivity  

Two studies of weak quality evaluated interventions with patients with increased photosensitivity. One 
intervention with patients with chronic actinic dermatitis or polymorphous light eruption comprised two 
classes held during spring and summer and found that all sun exposure and sun protection habits 
significantly improved from baseline, both at one month and one year follow-up (p <.01) 144 The other 
intervention with patients with cutaneous lupus erythematosus comprised a five minute education session 
and provision of information.145 It found an increase in knowledge immediately post-intervention, but this 
was not retained at three months, and there were no significant changes in behaviour. 

Survivors of childhood cancer 

Two studies evaluated interventions with adolescent and young adult cancer survivors. One, of moderate 
quality, comprised a half-day education session, based on the Health Belief Model, the Transtheoretical 
Model and Social Cognitive Theory.39 Controlling for baseline sun safety, gender, and seasonal influences, 
intervention participants reported significantly more sun safety practices (e.g. using sunscreen, reapplying 
sunscreen regularly) at 1-month post-intervention than control participants (B=2.64, 95% CI=1.02, 4.27, p 
=.002). The other, of weak quality, gave members of the intervention group a UV photo of their face, along 
with the standard sun protection education sheets provided to young adult cancer survivors.146 Significant 
improvements in some but not all sun protection behaviours were reported. 
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Table 8: NHMRC body of evidence matrix for skin cancer prevention interventions in populations at 

increased risk of skin cancer due to medical history 

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 

 

Mass media campaigns and multicomponent community-wide interventions including mass media 

The Evidence Check identified one systematic review of multicomponent community-wide and mass media 
skin cancer prevention interventions, published in 2016.147 The review searched the literature published 
between 1966 and 2013. It included seven studies evaluating the effectiveness of multicomponent 
community-wide interventions (including mass media) and four studies evaluating the effectiveness of mass 
media interventions alone. It found there was sufficient evidence for the Community Preventive Services 
Task Force to recommend multicomponent community-wide interventions to increase sunscreen use, but 
that while it appeared that mass media campaigns alone generally led to improved UV protection 
behaviours among children and adults, the evidence at that time was insufficient to determine effectiveness.  
The included studies had designs ranging from randomized controlled trials to cross-sectional surveys but 
reported differences in sun protection behaviour that were consistently positive and of substantial 
magnitude. Due to the timing of this review, only one of the included studies was also identified as eligible 
in the literature search for this Evidence Check. 

Of the articles that met the eligibility criteria for this Evidence Check, two reported on mass media 
interventions alone,148, 149 three reported on mass media campaigns conducted in conjunction with 
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multicomponent community-wide interventions,150-152 and two reported on overall outcomes associated 
with multicomponent community-wide interventions that included mass media components.153, 154 Five were 
rated as strong quality,150-154 one as moderate,148 and one as weak.149 Six were conducted in Australia,148, 150-

154 and one in Colombia.149 

Mass media campaigns  

Two analyses of the impact of SunSmart paid television media in Melbourne (in the context of the ongoing, 
multicomponent community-wide SunSmart program) found a significant association of sun protective 
behaviours with advertising in the previous four weeks (as measured by Target Audience Rating Points 
(TARPs)).150, 151 The earlier analyses included summers from 1987/88 to 2001/02, and found significantly 
increased odds of using hats (OR= 1.24; p <0.001) and sunscreen (OR= 1.16; p <0.001) and decreased 
overall body exposure (OR= -0.02; p <0.001) associated with increased Target Audience Rating Points 
(TARPs).151 A later analysis included summers to 2010-11, and found evidence that higher cumulative TARPs 
in the weeks prior to interview were related to improvements in respondents’ sun protection, specifically 

reduced mean body exposure (B= -0.01, 95% CI=–0.01, 0.00) and increased sunscreen use (OR=1.09, 95% 
CI=1.02, 1.17), with no evidence of diminishing returns.150 

An economic evaluation of three public education mass media campaigns in NSW (from 2006-2013) 
estimated skin cancer incidence and mortality for the counterfactual case (i.e. no campaigns) and estimated 
that the campaigns were associated with 13,174 fewer skin cancers and 112 averted deaths.152 At the time 
the analysis was completed, the net value of these benefits was estimated at $60.17 million compared with a 
campaign cost of $15.63 million, giving a benefit cost ratio of 3.85 (i.e. for every $1 invested a return of 
$3.85 is achieved). 

One Australian study of moderate quality evaluated “It’s a beautiful day… for cancer”, an unbranded 

communications campaign in NSW that ran from December 2008 to March 2009, featuring an online music 
video alongside traditional media channels and PR.148 In a follow-up survey in April 2009, significant 
differences were reported between young people previously exposed to the video and those who were not 
exposed, with a greater proportion of the exposed group reporting using sunscreen than the unexposed 
group (88% vs. 84%, p =.02). Significant differences were also reported in hat-wearing (42% vs. 37%, p =.03) 
and the use of sun protective clothing (32% vs. 27%, p =.04) but no significant differences in reported use of 
sunglasses or seeking shade to reduce sun exposure. 

The Colombian study was of weak quality, and evaluated a campaign including information in press articles, 
radio programs and local television, as well as mass-delivered educational brochures.149 Improvements in 
the proportion of the general population reporting they usually protect themselves from the sun using 
sunscreen and a hat increased from 37.7% at pre-test to 45.7% post-test (p =.02).  

Unpublished media campaign reports were obtained for NSW155-166 South Australia,167 and Western 
Australia. 168-172 Reports for NSW evaluated four locally developed campaigns: the Dark Side of Tanning 
(reported for 2007/08 – 2012/13), Wes Bonny testimonial campaign (reported for 2010/11 to 2012/13, Pretty 
Shady campaign (reported for 2013/14 to 2017/18 and Your Time in the Sun (reported for 2016/17 to 
2017/18). The Dark Side of Tanning campaign targeted young people aged 13-24 years with a graphic anti-
tanning television advertisement. In the first year of the campaign in NSW, 62% of respondents to an online 
tracking survey of people aged 13-44 years indicated that they had either increased or intended to increase 
their level of sun protection as a result of seeing the campaign. A similar proportion (63%) indicated they 
were a little less or a lot less likely to suntan as a result of seeing the ad.165 Similar results were achieved in 
the following two campaign summers,157 and when the campaign ran in Western Australia.171 The Wes 
Bonny testimonial campaign included advertisements featuring friends and family of a young man who had 
died from melanoma. In the first year of the campaign 66% of respondents to the online tracking survey 
indicated that they had increased or intended to increase their level of sun protection as a result of seeing 
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the campaign;158 similar results were achieved the following summer.159 In Western Australia, 56% of those 
who recalled seeing these advertisements stated that they were more likely to use sun protection as a 
result.170 The Pretty Shady campaign used positive sun protection messages delivered via a range of 
channels including online video and social media, outdoor, and PR. Reported responses to the campaign 
among participants in the online tracking survey in the first year were positive, with 47% saying they had 
increased or intended to increase their sun protection as a result of seeing the campaign.160 Over the 
following two summer campaigns, behavioural intentions remained at this level or higher during the 
campaign period (up to 64% among 18-24 year olds in the third summer).161, 162 The Your time in the sun 
campaign used a mix of creative elements across media channels (screens, outdoor, digital, social and 
events), and featured the story of a young woman’s life ending with a melanoma diagnosis as a 

consequence of her unprotected time in the sun. In the first year, among young people aged 18-24 years 
who had seen the campaign, 58% reported intentions to increase their sun protection as a result, and 43% 
that they had increased their sun protection. Similar results were found for 13-17 year olds (60% intending 
to increase sun protection and 44% stating that they had increased their sun protection).163 Results in the 
second year (2017/18) were slightly lower (among 18-24 year olds 54% intended to increase their sun 
protection and 42% had increased their level of sun protection, and for 13-17 year olds 51% intended to 
increase their sun protection and 34% had increased their level of sun protection).164  

Additional campaigns reported from other states were the Generation SunSmart Blokes (2007/08) campaign 
in Western Australia, the UV Index campaign in Western Australia (2014/15) and South Australia (2015), and 
UV: It all adds up, in Western Australia (2015/16). The ‘Blokes’ campaign featured a testimonial, and targeted 
men aged 18-35.169 It was compared with two other advertisements aired during the same summer, 
‘Rotisserie’, and ‘Surgeon’. Among adults, the Blokes and Surgeon ads had more impact than the Rotisserie 
ad on intentions to use sun protection (58% and 61% vs 48%). Among adolescent males, the Blokes ad 
generated greater intentions to use sun protection than the other advertisements (more likely: 81% vs 29-
65%). The UV Index campaign featured a cartoon man walking outdoors, and aimed to educate viewers 
about how to effectively use the UV Index to inform sun protection. In Western Australia females were more 
likely than males to state increased intentions to use sun protection as a result of the advertisement: 59% vs. 
49% (adolescents) and 44% vs. 35% (adults).168  The South Australian campaign broadcast both the UV Index 
advertisement, and a modern version of the classic Slip! Slop! Slap! animated advertisement with Sid 
Seagull. The proportion of respondents to a telephone survey that indicated they would use sun protection 
was high overall (86.4%), but was significantly higher among those who reported they had seen the UV 
Index advertisement (90.8% vs. 84.4%).167 

Multicomponent community-wide programs (including mass media campaigns) 

An economic evaluation of the SunSmart program (which included the paid television media component 
highlighted in the previous two articles) found that more than 103,000 skin cancers (9,000 melanomas and 
94,000 NMSC) and 1,000 skin cancer deaths were prevented in Victoria from 1988 to 2003 due to 
SunSmart.154 The authors of the analysis concluded that from a governmental policy planning viewpoint, a 
national ongoing SunSmart program, with funding at Victorian historical levels would return AU$2.30 for 
every dollar invested. Based on this analysis, an intensive SunSmart campaign was listed as one of a short 
list of interventions where there is evidence that there would be a large impact on population health in 
Australia (i.e. >100,000 DALYs prevented).173 

A more recent article on the impact of the multicomponent community-wide skin cancer prevention 
program (including mass media) in Queensland analysed melanoma incidence and mortality in that state 
over 20 years.153 The analysis found decreasing age-specific incidence of invasive melanoma under 40 years 
of age, beginning with the birth cohort born around the mid-1960s, with steepest falls for those born 
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around 1980 and later, coinciding with intensive skin cancer prevention campaigns in schools and with the 
general population. 
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Table 9: NHMRC body of evidence matrix for media campaigns for skin cancer prevention  

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 

 

UV Index 

The Evidence Check identified one systematic review of the UV Index as an instrument for promoting sun 
protection.4 The review, published in 2012, searched the literature published between 1995 and 2010, and 
included 27 studies relating to the use of the UV Index in skin cancer prevention campaigns (of which two 
were included in this Evidence Check). It was updated in 2017 and the (unpublished) updated review report 
included 39 published and unpublished studies since 2010 (of which 9 were included in this Evidence 
Check).174 The 2017 findings mirrored those of the 2012 review, in that generally levels of awareness of the 
UV Index were low to intermediate, levels of understanding were likewise low, and there was little or no 
evidence regarding the effectiveness of the UV Index in influencing sun protection behaviours. The few 
included studies that did evaluate the effect of interventions in which the UV Index was a component of a 
broader skin cancer prevention program suggested there may have been some influence on behaviour; 
however, it was generally not possible to disaggregate the contributions of the UV Index and other 
intervention components. The 2017 review included summarised findings from a number of unpublished 
reports on aspects of a UV Index awareness campaign from Western Australia, including one on responses 
to a UV meter installed on a university campus (similar to that described in the unpublished report noted in 
the section on sport and recreation above),118 and two evaluating the UV Index mass media campaign that 
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was later broadcast in South Australia (as described above).167, 168 Similar to the unpublished reports 
included in this Evidence Check, these unpublished evaluations reportedly found large improvements in 
claimed understanding of the UV Index, but much smaller gains in correct responses to specific questions 
about the UV Index, and only limited reported efficacy as a behavioural prompt.174 The review concluded 
that the strongest evidence for the UV Index as an instrument for promoting sun protection was for settings 
where sustained educational interventions and policy responses are feasible, in particular schools and 
outdoor workplaces. 

Mobile technology 

The Evidence Check identified one systematic review of skin cancer prevention interventions conducted 
using mobile technology, published in 2016.3 The review searched the literature published until November 
2015, and included eight studies, of which five used text messages, two used mobile phone applications, 
and one used email. It found that all studies resulted in self-reported change in at least one sun protection 
behaviour, but that evidence for change in sunburn incidence was lacking. Four of the included studies were 
also identified as eligible in the literature search for this Evidence Check. 

Of the articles that met the eligibility criteria for this Evidence Check, 16 reported on 14 interventions that 
used mobile technology to deliver real time reminders/nudges. Three were rated as strong quality,54, 123, 175 
eight as moderate,18, 20, 53, 124, 142, 176-178 and five as weak.31, 80, 95, 143, 179 More than half the included articles (9 
articles reporting on 8 interventions) were from the US,18, 20, 54, 95, 123, 124, 142, 177, 178 three articles reporting on 
two studies were from Australia,31, 53, 176 two from Germany,80, 143 and one each from Hungary,175 and Spain 
(included participants in Spain and Mexico).179 Several articles referenced one or more theoretical bases for 
the interventions evaluated: Social Cognitive Theory,20, 53, 54, 176 Theory of Planned Behaviour,31 Stages of 
Change model,175 Health Belief Model,177 Diffusions Innovations Theory,178 Precaution Adoption Process 
model,31 Self-efficacy Theory,31  Transtheoretical Model,179 and A.S.E. (Attitude, Social influence and self-
Efficacy) Model.179 

The most commonly trialled intervention component using mobile technology was text message reminders; 
reported in 14 studies of 13 interventions.18, 20, 31, 53, 54, 95, 123, 124, 142, 143, 175-179 One of these studies used a 
mobile application that delivered the reminders as well as personalised sun protection advice based on UV 
forecasts, time and location.20, 54 The remaining intervention also used a mobile application, a photoaging 
app called Sunface.80  

The three trials of strong quality that tested text message reminders found significant differences in some 
sun protection behaviours. One trial found that a group that received sun protection advice, educational 
emails and weekly mobile messages for 12 weeks used sunscreen on more days per week than groups 
receiving sun protection advice and sunscreen, or sun protection advice and prize money (3.21±2.37; F = 
8.173, p <.05).175  In a second study, the intervention group who received a read-along book, a sun-
protective swim shirt, and weekly sun protection reminder text messages for four weeks had significantly 
higher scores related to frequency of children’s sun protection on sunny days (mean 15.748 (0.267) vs. 
14.780 (0.282), mean difference, 0.968) and on cloudy days (14.286 (0.282) vs. 12.850 (0.297); mean 
difference, 1.436) as reported by their parents.123 In the third study, an intervention group used a mobile 
application that provided personalised sun protection advice based on UV forecasts, time and location, and 
personal information (e.g. age, clothing, coverage etc.) and 11 text message reminders over 8 weeks. The 
study found that following the intervention, the intervention group reported they had stayed in the shade 
for more days over the previous three months than the control group (mean days staying in the shade, 41% 
vs 33.7%; p =.03), but used sunscreen on fewer days than the control group (mean days, 28.6% vs 34.5%; p 
=.048).54 

Among the trials of moderate quality, all found significant differences in at least some sun protection 
behaviours, including wide-brimmed hat use (23.8% vs 17.4%; F = 4.07; p =.045),20 sun protective clothing 



 

 
 

   EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 39 

use (OR 2.4, 95% CI 1.09-5.29)124 daily sunscreen adherence (56.1% vs 30%, p <.001),18 sun avoidance during 
peak UV (31–40%, p =.02),178 and overall sun protection habits (mean change 0.12 vs. 0.02, p =.030).53 The 
studies of weak quality had mixed results, but three out of five reported some positive results in behaviour 
or intentions.  

Thirteen studies evaluated interventions with adults. Of these, four targeted adults generally,18, 20, 54, 124 two 
targeted older adults,95, 142 five targeted younger adults (two with adolescents as well),31, 53, 143, 175-177 and one 
targeted caregivers of children aged 2 to 6.123 The remaining three studies targeted secondary school 
students.80, 178, 179 Of the eleven trials of moderate or strong quality, only one included adolescents. The ten 
trials of moderate or strong quality with adults found significant effects on sun protection behaviours. 
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Table 10: NHMRC body of evidence matrix for skin cancer prevention interventions using mobile 

technology 

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 

 

Message testing 

The Evidence Check identified a sub-section of the literature which focussed particularly on testing the 
effectiveness of variations in content and framing of skin cancer prevention messages, rather than on an 
intervention trialled in a particular population. Six systematic reviews were identified that included articles of 
this type.180-185 Five of the six reviews assessed the efficacy of appearance-based and/or visual interventions 
(including UV photography) in reducing UV exposure.180-182, 184, 185 The most recent of these, published in 
2018, reviewed 33 studies reported in 30 articles published between 2005 and 2017, of which 13 articles 
were also included in the current Evidence Check.184 The review concluded that appearance-based 
interventions had positive effects on sun protection behaviours, both in the short and medium term (up to 
12 months). The associated meta-analysis found a medium effect size on sun protection intentions for 
interventions which combined UV photography and photoaging information: r+=.424; k=3, n=319, CI  
0.279–0.568, p =.023. The only review and meta-analysis of message framing (gain- vs. loss-framed 
messaging) found no significant difference in the persuasiveness of gain- and loss-framed appeals for 
encouraging skin cancer prevention (k=33, n=4,168).183 Two of the 33 included articles were also included in 
the current Evidence Check. 
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Of the articles that met the eligibility criteria for this Evidence Check, 39 reported on experimental message-
testing studies. Two were rated as strong quality,186, 187 27 as moderate,34-36, 41, 185, 188-210 and 10 as weak.23, 49, 

211-218 Eighteen of the articles were from the US,34-36, 41, 189, 190, 192-194, 195Hernandez, 2014 #3706, 198, 200-202, 204, 207, 211 nine 
from the UK,186-188, 199, 209, 214-216, 218 three from Ireland,196, 206 three from Australia,203, 208, 217 and one from each 
of Belgium,191 China,210 Germany,205 and the Netherlands.49 One study recruited worldwide (in English, 
German, Portuguese and Romanian),23 and the remaining study did not specify location.212 Most studies 
used university and/or high school students as participants. The exceptions were studies that recruited at 
the beach,190, 192, 199 or via online recruiting methods,191 local women’s groups,41 beauty salons,213 public 
advertisements,194, 195, 207, 208 volunteers at a Health Expo,211 and parents on a private research company 
online panel.49  

Eleven studies testing appearance-based interventions were identified that were not included in the review 
and meta-analysis described above.184 Four used photoaged photographs,186, 214, 217, 218 three used UV 
photographs,201, 205, 207 and four tested messaging that emphasised appearance effects.188, 192, 206, 213 Overall, 
the results of these additional studies were consistent with the findings of the review and meta-analysis. 
Three studies found positive differences in behavioural intentions,192, 206, 213 and three found positive 
differences in behaviour.186, 201, 205 Participants in three qualitative studies reflected that viewing their 
photoaged photographs made them want to change their behaviour.214, 217, 218 There was only one study 
which found a negative effect on behavioural intention,188 and one which found no effect of the 
intervention.207   

One additional study on gain-/loss-framing of messaging was consistent with the review and meta-analysis 
described above.183 The study found no significant difference between sunscreen intentions after reading 
gain-framed (M =5.95) versus loss-framed (M =6.15) messages (F(1, 529) =1.98, p = 16, partial η2 <.01), 
although gain-frame (37%) was associated with a significantly higher rate of sunscreen requests than loss-
frame (29%)(B = 0.37, standard error (SE) =0.18, p <.05).196 

Six studies required participants in the intervention group to generate action plans or goals for sun 
protection. Three found no effect of action plan generation on sun protection intention or behaviour,49, 210, 

212 although one found a stage effect as individuals at higher stages of change planned more sun 
protection.212 A similar study by the same authors found that women who generated plans for sun 
protection had higher mean sunscreen use scores than other experimental groups.23 A US study (reported in 
two articles) included goal-setting as part of a tailored, interactive web program based on the Integrative 
Model for Behavioural Prediction.194, 195 Significant decreases in exposure behaviours and significant 
increases in protection behaviours were found at both 3 and 12 weeks when compared with the 
assessment-only arm (mean protection scores on a scale from 1 to 5 increased in the intervention group 
from 1.94 (0.81) to 2.45 (0.88) at 3 weeks and 2.64 (0.89) at 12 weeks; p <.001).194 The experimental group 
had better outcomes if they completed more modules in the web program (ps <.01) or set more 
behavioural goals (ps <.01).195 An Australian study included goal-setting as part of an interactive 20-25 
minute online session based on the Theory of Planned Behaviour that also incorporated animated scenarios 
and problem solving to prompt participants to consider their attitudes towards, normative support for, and 
control over using sun protection.208 This study found sun protection in the intervention group increased 
significantly from 4.29 (1.66) on a scale of 1 to 7 at baseline to 4.81 (1.64) at 1 week follow-up, and 4.95 
(1.62) at 1 month, a significant Time x Condition effect (p =.03).  

Six studies explored effects of other message framing techniques. One Australian study induced positive or 
negative interpretation biases in participants before they viewed the Institute’s Dark Side of Tanning video, 

but found no significant differences between groups.203 Another study had participants read an essay 
presenting skin cancer information as high or low threat, and sun protection with high or low coping frames, 
and found the high threat appraisal information produced higher intentions than did the low threat essay (F 



 

 
 

42 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

= 92.32, p <.0001), as did the high coping appraisal essay compared to the low coping essay, F = 5.84; p 
<.02.204 One study compared the effect of completing three different self-affirmation tasks before receiving 
skin cancer information, and found that all three resulted in higher behavioural intentions that those in the 
control condition t(62.46)=2.19, p <.05, d=.42.199  In a study that had participants complete a self-affirmation 
task, then presented skin cancer or photoaging information in combination with framing sun protection as 
high or low efficacy, behavioural intentions in response to the skin cancer message were higher among 
those who received efficacy information than those who did not (mean 6.15 vs. 5.68; F(1,329)=4.93, p = .03, 
n2=.02), but this was not the case when the message referred to photoaging.187 A series of three 
experiments testing metaphoric vs. literal messaging compared messages framing the sun as an enemy vs. a 
literal message, framing sunscreen as combat armour vs. literal, and framing sun protective items as 
superheroes vs. literal found no main effects for any of the framing conditions, although the metaphoric 
messages appeared to have a positive effect on behavioural intention for some subgroups.200 A study that 
found that women underestimated peer approval of sun protection and overestimated peer approval of 
tanning provided these women with social normative information compared with their own responses and 
found that participants in the intervention group reported greater use of hats, F(1, 154)=5.25, p =.02, and 
marginally greater use of sunscreen on their faces, F(1, 153)=3.36, p =.07, but no main difference in body 
sun protection.41 

Table 11: NHMRC body of evidence matrix for appearance-based skin cancer prevention interventions  

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 
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Table 12: NHMRC body of evidence matrix for gain-/loss-framed skin cancer prevention interventions  

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 
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Table 13: NHMRC body of evidence matrix for action planning/goal setting in skin cancer prevention 

interventions  

 A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 
population in 
question 

population/s 
studied in the 
body of evidence 
are similar to the 
target population 
in question 

population/s 
studied in body of 
evidence differ to 
target population 
in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 
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Question 2: Of the programs identified in Question 1, which have been shown to be effective for reaching 

priority populations: Children aged 12 years or under, adolescents and young people aged 13-24 years, 

and men aged 40 years or over? 

 

Children aged 12 years or under 

A review published at the beginning of the literature search period for this Evidence Check aimed to 
summarise the status of primary skin cancer prevention interventions among children and adolescents.219 
The review concluded that younger children were more receptive to educational interventions than older 
children, and that the most effective interventions in formal education contexts used multi-component 
curricula administered over a sustained period. Other settings where some evidence was available to 
suggest positive outcomes in this priority population group were outdoor recreational and tourism settings, 
in particular pools, beaches, zoos, junior sport activities, and health care settings. The findings of this review 
were mirrored in the current Evidence Check. Comprehensive programs including education and policy 
components in early childhood services and primary schools were consistently associated with positive sun 
protection behaviours, although one-off educational interventions reported more mixed results.  

In outdoor recreation settings, a meta-analysis showed that interventions targeting children had a 
significant effect on sun-protective behaviours.105 Two additional interventions identified for this Evidence 
Check targeted children aged 12 years and under. One did not find differences in recall of sun protection 
messages or in sun protection behaviours among parents and children in ski and snowboard schools in 
resorts where the US-based Go SunSmart program was implemented.109 The other, targeting children aged 
11-15 years who were part of a school-based evaluation of a skin cancer prevention curriculum, sent 
newsletters to children and parents throughout the summer vacation.43 This evaluation also found no effect 
of intervention group on any of the students’ sun protection behaviours, although there was an association 

between sun protection outcomes and level of engagement with/exposure to the program.  

In health care settings, a recent (2018) systematic review found that in five of six trials reviewed (all 
conducted in the US) interventions involving brief counselling by paediatricians or family physicians, tailored 
mailings, or an educational presentation had a statistically significant benefit on parent-reported composite 
sun protection scores compared with controls at three-month to three-year follow-up.120 Four of these six 
trials were included in the current Evidence Check, which added two more studies targeting children’s sun 

protection in health care settings. One of these was a cross-sectional survey conducted with parents of 
children at paediatric practices, which found that counselling was not associated with children’s reported 

sun protection.126 The other targeted new mothers in a maternity ward, and found some positive effects on 
their intentions to prevent overexposure of their babies to the sun.128  

Two interventions using mobile technology to target children’s sun protection behaviours were identified in 

the current Evidence Check. Both used text message reminders as a component of a broader intervention, 
one sent directly to children aged 11-14 years,178 the other to parents of children aged 2-6 years.123 Both 
found significant positive changes in multiple sun protection behaviours among their target groups. 

Adolescents and young people aged 13–24 years 

The review of primary skin cancer prevention interventions among children 12 and under described in the 
section above also reviewed interventions with adolescents.219 It found there was little evidence to support 
interventions for behaviour change in secondary schools and colleges, with improvements in knowledge 
often not applied to personal sun protection behaviours. However, the review also noted that very few 
relevant studies had been reported, so conclusions were difficult to draw. A second review published in 2013 
included more studies, but also found insufficient evidence to recommend interventions in these settings, 
due principally to inconsistent effects on sun protection behaviours and short follow-up times.10 The current 
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Evidence Check identified 14 evaluations of educational interventions in high schools, all of moderate or 
weak quality, of which twelve found positive effects on at least some sun protection intentions, behaviours 
and/or sunburn.48, 51, 70, 71, 76, 78, 80, 81, 83-86 The sole study of strong quality evaluated a shade provision trial, and 
concluded that adolescents used shade when it was provided.73 Evidence for interventions in tertiary 
education settings was limited, and results were mixed. 

Most of the evidence summarised in the earlier systematic review from non-educational settings also 
focussed on younger children rather than adolescents and young adults.219 Seven additional published 
studies and one unpublished study were identified for this Evidence Check with young people in outdoor 
recreational settings. Three interventions implemented in high schools and one in a university targeted sun 
protection behaviours during holidays in Spring (to destinations <35° latitude) and Summer (two in Spain, 
one in Colorado, New Mexico and Arizona). All found positive effects on some sun protection behaviours,74, 

81, 83 although in one study this related to level of engagement with/exposure to the program (but not with 
treatment group assignment).43 Two US studies evaluated educational interventions with student athletes 
and found increased sunscreen use among participants.77, 79 The Australian Sun Sound intervention found 
reported increases in sun protection among young people in recreational settings in two states where it was 
implemented.114, 117 

For interventions in health care settings, a nationally representative cross-sectional survey in the US found 
that adolescents aged 11-18 years who reported having received sun protection counselling from a doctor 
were significantly more likely to report regular sunscreen use and intermittent wide-brimmed hat use 
compared to those who did not receive counselling, but that counselling was not significantly associated 
with other sun protection behaviours.125 A second US-based study found no association between 
counselling by paediatricians and sun protection behaviours of young people aged 9-16 years.126 

While available population-wide, most mass media campaigns specified young people as their primary 
target group, at least some of whom were aged between 13 and 24 years as per the priority population 
group for the Institute. As such, the findings for the section on mass media campaigns above largely reflect 
outcomes for this priority population group. The evidence supports the use of mass media campaigns to 
change and prompt behaviour among this age group. 

Six of the interventions using mobile technology specifically targeted young people. Five of these used text 
message reminders, and four found significant differences in at least some sun protection behaviours, 
including sun avoidance during peak UV (31–40%, p =.02),178 hat wearing,31, 177 and self-reported changed 
behaviour in response to the intervention (58%).143 Only one study found no change in behaviours.179 The 
remaining intervention tested a photoaging app in secondary schools, and 62% of students agreed it 
motivated them to increase their use of sun protection. 

Of the 39 message testing studies identified for this Evidence Check, 29 used university and/or high school 
students as participants. As such, the findings relating to these studies reported in the section above largely 
reflect the priority population group of young people aged 13-24 years. The evidence supported the 
positive effects of appearance-based interventions (including UV photography and photoaging) on young 
people’s sun protection behaviours.184 Gain- and loss-framed messages were found to have equivalent 
persuasiveness.183 

Men aged 40 years or over  

Half of the studies included in the section on workplaces above included at least 40% male participants who 
had a mean age of 40 years or over. As such, the findings in that section largely apply to this priority 
population group. Earlier reviews found good evidence for the efficacy of educational and multicomponent 
interventions in outdoor occupational settings,88, 90 and the current Evidence Check reinforced this. In 
addition to education, one intervention provided sunscreen and hats, and found increased use of both.38 A 
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further intervention sent text message reminders and mailed sunscreen,95 and found that while the groups 
that received mailed sunscreen were significantly more likely to use sunscreen than the groups who were 
not mailed sunscreen, the text messages did not appear to result in significant changes. Two more 
comprehensive Australian programs incorporating policy interventions both found positive outcomes.100, 101 

Six articles on four interventions included in the section on outdoor recreational settings above included at 
least 40% male participants who had a mean age of 40 years or above. The Go SunSmart intervention in ski 
resorts targeted resort guests, which included men aged 40 years and over. The presence of the intervention 
alone did not improve guest behaviours, but the prevalence of sun protection behaviours was higher in 
resorts implementing more Go SunSmart materials.15, 50, 110 Evaluating the Go SunSmart program in warm 
weather resorts showed effects on sun protection behaviours in waterside recreation areas.107 The 
unpublished study reporting on a program with golfers in NSW targeting men aged 40 years and over and 
found a pattern of small but consistently positive behavioural differences between golfers at participating 
and non-participating clubs.220 

Gaps in the evidence 

The overall level of the evidence was NHMRC evidence grade B: Good, and for most settings/intervention 
types the gap was not in the volume of studies, but in their quality. There were relatively few randomised 
controlled trials compared with other less robust study designs, and many of the published trials had 
weaknesses in one or more components of the quality appraisal, which may have contributed to some of 
the inconsistencies in outcomes recorded. 

The areas for which there was less available evidence to inform practice were: 

1. Men aged 40 years or over as a target group: while there was a limited body of evidence that included 
this population group as part of the general population, or by virtue of men in this age group being 
over-represented in certain settings (outdoor occupational settings, some outdoor recreational 
settings), there were very few interventions evaluated that explicitly targeted this priority population 
group, despite the increased skin cancer incidence and mortality among this group. 

2. Mass media campaigns: there were relatively few studies of strong quality that evaluated the effect of 
mass media campaigns on behavioural outcomes. This was the case for more traditional media 
campaigns (television, radio, print), but even more so for digital campaigns.  

3. Multi-component, community-wide interventions: despite evidence supporting the effectiveness of 
multicomponent, community-wide skin cancer prevention interventions,147 relatively few coordinated 
interventions in multiple settings have been implemented, rigorously evaluated, and reported in the 
peer-reviewed literature. 

4. Comparison of interventions with different components: while there was evidence for the effectiveness 
of multicomponent interventions in most of the settings reviewed, study designs generally evaluated 
interventions as a whole, rather than comparing interventions with different components. This meant it 
was generally not possible to determine the relative effectiveness of individual intervention 
components, including the use of the UV Index as a tool to promote sun protection, use of digital 
platforms as a component of a mass media campaign, and specific content of education programs. 

5. Interventions targeting multiple health behaviours: there were very few evaluations of interventions 
that targeted multiple health behaviours alongside sun protection, for example healthy eating and 
tobacco control in workplaces, or mental health and physical activity in parks. Three recent abstracts 
reported on two such programs, but full evaluation reports are not (yet) available.60, 61, 221  

The recently published US National Cancer Institute review of the research gaps in skin cancer prevention 
along the cancer control continuum echoed this finding, identifying that there has been little progress in 
conducting and evaluating multi-level interventions, with most articles reporting on short-term, single 
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component, single setting interventions.12 The review identified three key research questions currently not 
well answered by the available evidence to guide future prevention research: 

“1. What level of target behavior is needed to produce a significant change in proximal clinical target 

associated with distal outcome, or alter disease outcome? How does this differ for those at average risk vs. 

high risk? 

2. How can interventions be optimized by including multilevel approaches necessary to hit clinical-related 

targets? How can these interventions be tailored for groups at high risk for UV exposure, or those with 

greater skin cancer risk? 

3. Considering that unintended sun exposure often resulting in sunburn occurs in the context of other 

behaviors such as outdoor physical activity and alcohol consumption, how may skin cancer intervention 

approaches fit and be effective in a multiple behavior framework?”12 (p.448) 
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Discussion of findings 
There is evidence to support the implementation of behavioural change interventions for skin cancer 
prevention in most of the priority settings identified by the NSW Skin Cancer Prevention Strategy (the 
Strategy): early childhood settings, primary schools, secondary schools, outdoor occupational settings, 
outdoor recreational settings, and health care settings. There is limited evidence to support skin cancer 
prevention interventions in tertiary education settings, but this is principally due to few interventions having 
been trialled, rather than evidence to advise against such interventions. 

In all settings, while one-off educational interventions of short durations were shown to have some short-
term positive effects on sun protection behaviours in some cases, results were not consistently positive. 
These interventions were often not evaluated with strong study designs, making firm conclusions harder to 
draw. Stronger results were achieved in most settings for sustained, multicomponent interventions, that 
included educational components alongside policy, formal recognition of skin cancer prevention efforts 
where appropriate, provision of sun protective equipment where appropriate, and behavioural reminders in 
settings where UV exposure is likely, including via mobile technology.  

There were relatively few trials of shade provision, but those that have been published are of strong quality, 
and suggest that high school students and park users will seek shade when it is provided.  

There was evidence to suggest combined interventions targeting more than one at-risk group may be 
effective; in particular, positive outcomes were reported for outdoor workers in recreational settings who 
participated in interventions that required them to educate recreation users and role model sun protection 
behaviours.16, 92  

In health care settings, most of the available evidence is from the US, making extrapolation to the Australian 
context harder. However, interventions which combined counselling/education of patients by health 
professionals with continued information and behavioural reminders following the visit found improvements 
in sun protection behaviours. 

There was good evidence to support mass media interventions for skin cancer prevention, particularly as a 
component of multicomponent community-wide programs. Mass media campaigns have the potential to 
passively reach far more of the population than most settings-based programs, and have been shown to 
positively impact a number of health behaviours.222 Multicomponent community-wide interventions 
including mass media campaigns were associated with improved sun protection behaviours, reduced 
sunburn incidence, and decreasing age-specific incidence of melanoma in younger age groups. However, 
rigorous evaluations of such campaigns are the exception rather than the norm. There was also little 
evidence available on which to base an evaluation of the effectiveness of digital media interventions for sun 
protection behaviour change outcomes, despite multiple examples of self-reported change in sun 
protection behaviours in response to campaigns including digital components. Given articles were excluded 
from this review if they did not include primary behavioural outcomes, it is possible that there are additional 
campaign evaluations that report intermediate outcomes such as knowledge or attitudes, but these do not 
add to the evidence base of what works for behaviour change.  

Evidence for the use of the UV Index as an instrument for promoting sun protection was equivocal, with 
mixed effects on knowledge and understanding, and no strong evidence for behavioural outcomes.  

There was good evidence that mobile technology could contribute to improvements in sun protection 
behaviours, in particular through real-time, tailored, text message reminders sent to adults. There was only 
limited evidence for the effectiveness of mobile applications as a mode of delivery of skin cancer prevention 
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interventions, either to deliver personalised sun protection advice or personalised photoaging, and no 
evidence as yet for the effectiveness of incorporating sun protection messaging and prompts into wearable 
technology such as Fitbits.12  

Regarding the content of interventions, there was good evidence that appearance-based interventions 
could have positive effects on sun protection behaviours. These include UV photography and photoaging, 
as well as less personalised approaches emphasising the appearance consequences of UV exposure. There 
was evidence that neither gain- nor loss-framed messaging is more effective in communicating skin cancer 
risk. There was inconsistent evidence for action planning/goal setting as a skin cancer prevention tool. 

No overall pattern of outcomes was observed for studies with differing theoretical bases, although this was 
not a key focus of this Evidence Check, and systematic comparisons were not made. In addition, 
interventions may be based on theory even where this is not specified due to word limits or journal focus. 
While there is evidence elsewhere to suggest interventions based on a theoretical framework for health 
behaviour change may be more effective,56 there is substantial overlap between the core concepts of the 
commonly used behaviour change theories, and the value to practice may lie in the rigour associated with 
designing an intervention based on an explicit theory of behaviour change, rather than in the specific theory 
chosen. 

Regarding the priority population groups identified in the Strategy, there is good evidence for the 
effectiveness of changing children’s sun protection behaviours through interventions in early childhood and 
primary school settings. Children’s sun protection behaviours have also been successfully targeted by 
interventions in outdoor recreational settings and health care settings.  

For young people aged 13-24 years, evidence for the effectiveness of educational interventions in secondary 
schools and universities was relatively weak and had mixed outcomes in terms of behaviour, but most 
interventions trialled in secondary schools were purely educational in nature, rather than the more 
comprehensive interventions that have been found to be successful in primary schools and early childhood 
services. Shade provision showed promise for this age group. Interventions in outdoor recreational settings, 
behavioural reminders via mobile technology and mass media campaigns also show potential for positive 
impact on young people’s sun protection behaviours. 

Few studies targeted men aged 40 years and over specifically; however, they comprised a majority of 
participants in studies in outdoor occupational settings, where educational and multicomponent 
interventions have been effective. Specific outdoor recreational settings also show potential for positive 
impact on sun protection behaviours among this population group. 

There have been very few evaluations of coordinated, multicomponent interventions in multiple settings, or 
of multiple health behaviours in one or more settings. The recent evidence review by the US National Cancer 
Institute recommended exploring the potential for collaborative efforts between schools, workplaces and 
recreational settings, to harmonise and optimise policy and physical environments for sun protection, and to 
incorporate public and individually tailored real-time communication and reminders.12 Given Australia’s 

more consistent history in skin cancer prevention, it would seem that such initiatives would be even more 
appropriate here.  
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Applicability 
Overall, the findings of the Evidence Check have good applicability to the NSW context. The volume and 
diversity of evidence is such that the majority of the overall findings tend to be relevant to Australia as well 
as elsewhere. Of the 157 included articles, 25 reported on interventions conducted in Australia, of which 5 
were in NSW. The US was the single largest source of included articles. This brings some caveats to be 
considered in applying the findings in the NSW context, namely:  

1. NSW has a history of sustained investment in skin cancer prevention campaigns, which is not the 
case throughout the US (and in many other countries contributing articles to the Evidence Check). 
Baseline knowledge and sun protection behaviours are likely to be higher, and change potentially 
harder to detect as a result. For example, where a program in schools in the US achieved an 
improvement of 39 percentage points in hat wearing, this was coming off a baseline of 2%.64 Similar 
improvements would not be possible in Australian schools, where 96% of schools report enforcing 
hat use.66 Where maintenance of levels of sun protection behaviours in situations of low prevalence 
is viewed as a negative outcome, in a situation of high prevalence such as this, maintenance is the 
ideal. Changes at higher levels of prevalence may also require disproportionate effort. 

2. Interventions conducted in northern Europe and north America need to take into account generally 
low ambient UV radiation levels, and that there are long periods of the year with minimal risk of 
damage due to UV radiation. Interventions from these contexts which focus particularly on seasonal 
approaches to sun protection may be less applicable in NSW, particularly in the north of the state 
where the UV Index reaches 3 or above in the middle of the day for most of the year. 

3. Skin types prevalent in NSW differ from the US, where 64% of the population in 2010 was non-
Hispanic white, 16% Hispanic or Latino, 13% black or African American, and 7% other.223 However, 
with few exceptions,131, 213 skin cancer prevention initiatives in the US and elsewhere have tended to 
focus on the white population, and as such are broadly applicable to the NSW population. 

4. For interventions conducted in health care settings, the differences in health care systems should 
be taken into account. For example, interventions that rely on regular interaction with paediatricians 
would be of less general application in NSW than in the US. 
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Conclusion 
The Evidence Check identified a broad range of evidence on which to base skin cancer prevention efforts in 
NSW in settings where UV exposure is prevalent. Sustained interventions incorporating education, policy, 
formal recognition of skin cancer prevention efforts where appropriate, provision of sun protective 
equipment where appropriate, and public and/or individual behavioural reminders in settings where UV 
exposure is prevalent, are likely to be effective in changing sun protection behaviours, or in maintaining 
behaviours where these are already at high levels. There is the potential for NSW to lead and innovate in 
developing collaborative efforts between schools, workplaces and recreational settings, to harmonise and 
optimise education, policy and physical environments for sun protection, supported by mass media 
communications and incorporating public and individually tailored real-time communication and reminders 
where feasible. 
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Appendix 1: PICO statement 
Population  
Whole population, persons at risk (noting particular populations of interest: Children 12 years or under, 
adolescents and young people 13-24 years, and men 40 years or over) 

Intervention 

Skin cancer prevention programs. These can include (but are not limited to):  

• Social marketing and public education campaigns including using mass media (TV, print, cinema, 
radio), social media, digital media, outdoor, locally targeted products, influencer marketing, event 
activations, partnerships, and/or public relations  

• Settings-based programs and policy (e.g. early childhood, school, university, workplaces, sport and 
recreation, local government, and primary care settings)  

• Real-time nudges and reminders using smart phone applications or other technology  
• Incorporation of skin cancer prevention messages into broader health campaigns  
• Provision of natural, built or personal shade. 

Comparator 

No intervention, alternative skin cancer prevention intervention 

Outcomes  
Primary outcomes: sun protection behaviours. 

• Clothing, sunscreen, hats, shade, sunglasses 
• Composite behavioural measures (total body exposure/covering, use of 2 or more/3 or more 

behaviours) 
• (Reduction in) time spent outdoors (during peak UV times) 
• (Reduction in) deliberate sun-tanning behaviours 
• Change in sun protection behaviour intentions. 

Short and longer term physical consequences of over-exposure to ultraviolet radiation  

• Sunburn 
• Incidence of naevi, actinic (solar) keratosis, keratocyte dysplasia, squamous cell carcinoma in situ 

(Bowen’s disease), skin elasticity, skin aging. 

Secondary outcomes 

• Knowledge of UV radiation and its effects on the human body 
• Awareness of sun protection behaviours 
• Recall and recognition of campaigns and key messages 
• Attitudes to sun protection/sun-tanning/skin cancer prevention. 
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Appendix 2: Search terms by 
database 
Medline (via Ovid) 

#1 exp Primary Prevention/ OR exp Preventive Health Services/ OR Sunburn/pc OR Skin 
Neoplasms/pc OR Melanoma/pc OR carcinoma, basal cell/pc OR neoplasms, basal cell/pc OR 
carcinoma, squamous cell/pc OR neoplasms, squamous cell/pc OR nevus/pc OR keratosis/pc 
OR  keratosis, actinic/pc OR exp Policy/ OR exp Public Policy/ OR exp Health Policy/ OR exp 
Health Promotion/ OR exp Health Education/ OR Occupational Health/ OR Occupational 
Health Services/ OR exp Marketing/ OR Social Marketing/ 

#2 sun protect$.ti,ab. OR sun exposure.ti,ab. OR sun safety.ti,ab. OR solar protect$.ti,ab. OR solar 
exposure.ti,ab. OR UV protect$.ti,ab. OR UV exposure.ti,ab. OR exp Sunscreening Agents/ OR 
sunblock$.ti,ab.OR Sun block$.ti,ab. OR sun screen$.ti,ab. OR sunscreen$.ti,ab. OR sun 
cream$.ti,ab. OR block out.ti,ab. OR SPF.ti,ab. OR Eye Protective Devices/ OR sunglasses.ti,ab. 
OR Protective Clothing/ OR Personal Protective Equipment/ OR cloth$.ti,ab. OR garment$.ti,ab. 
OR shirt.ti,ab. OR hat.ti,ab. OR hats.ti,ab.OR umbrella$.ti,ab. OR parasol$.ti,ab. OR shade.ti,ab. 
OR canop$.ti,ab. OR tree.ti,ab. OR trees.ti,ab. OR shelter$.ti,ab. OR sunshade.ti,ab. OR tent.ti,ab. 
OR beach.ti,ab. OR ultraviolet.ti,ab. OR Ultraviolet Rays/ OR sunburn$.ti,ab. OR suntan$.ti,ab. 
OR tanning$.ti,ab. OR exp Sunlight/ 

#3 #1 AND #2 

#4 #3 NOT (letter.pt. OR editorial.pt. OR comment.pt. OR news.pt.) 

#5 limit #4 to yr="2008 -Current" 

 

PsycINFO 

#1 exp Prevention/ OR exp Preventive Medicine/ OR exp Health Care Policy/ OR exp Health 
Promotion/ OR exp School Based Intervention/ OR exp Health Education/ OR exp 
Occupational Health/ OR exp Marketing/ OR exp Social Marketing/ OR exp Intervention/ OR 
exp Advertising/ OR exp Television Advertising/ OR exp Mass Media/ OR exp Social Media/ OR 
exp Behavior Change/ OR exp Health Behavior/ OR exp Public Health/ 

#2 sun protect$.ti,ab. OR sun exposure.ti,ab. OR sun safety.ti,ab. OR solar protect$.ti,ab. OR solar 
exposure.ti,ab. OR UV protect$.ti,ab. OR  UV exposure.ti,ab. OR Sunblock$.ti,ab. OR  Sun 
block$.ti,ab. OR sun screen$.ti,ab. OR sunscreen$.ti,ab. OR sun cream$.ti,ab. OR block out.ti,ab. 
OR SPF.ti,ab. OR sunglasses.ti,ab. OR cloth$.ti,ab. OR garment$.ti,ab. OR shirt.ti,ab. OR  
hat.ti,ab. OR hats.ti,ab. OR umbrella$.ti,ab. OR parasol$.ti,ab. OR shade.ti,ab. OR canop$.ti,ab. 
OR tree.ti,ab. OR trees.ti,ab. OR shelter.ti,ab. OR sunshade$.ti,ab. OR tent.ti,ab. OR beach.ti,ab. 
OR ultraviolet.ti,ab. OR sunburn$.ti,ab. OR suntan$.ti,ab. OR tanning/ OR tanning$.ti,ab. 

#3 #1 AND #2 

#4 limit #3 to yr="2008 -Current" 
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Embase (via Ovid) 

#1 Primary Prevention/ OR Prevention/ OR "Prevention and control"/ OR cancer prevention/ OR 
Preventive Health Service/ OR Sunburn/pc OR Skin Tumor/pc OR Skin Cancer/pc OR 
Melanoma/pc OR basal cell carcinoma/pc OR squamous cell carcinoma/pc OR nevus/pc OR 
keratosis/pc OR actinic keratosis/pc OR Policy/ OR Public Policy/ OR Health Care Policy/ OR 
Organizational Policy/ OR Health Promotion/ OR Health Education/ OR Occupational Health/ 
OR Marketing/ OR Social Marketing/ OR Social Marketing/ OR intervention study/ OR 
advertising/ OR advertizing/ OR social media/ OR behavior change/ OR health behavior/ OR 
public health campaign/ 

#2 skin protection/ OR sunlight protection/ OR sun exposure/ OR sun protect$.ti,ab. OR sun 
exposure.ti,ab. OR sun safety.ti,ab. OR solar protect$.ti,ab. OR solar exposure.ti,ab. OR UV 
protect$.ti,ab. OR UV exposure.ti,ab. OR Sunscreen/ OR Sunblock$.ti,ab. OR Sun block$.ti,ab. 
OR sun screen$.ti,ab. OR sunscreen$.ti,ab. OR sun cream$.ti,ab. OR block out.ti,ab. OR 
SPF.ti,ab. OR Eye Protective Devices/ OR sunglasses.ti,ab. OR Protective Clothing/ OR 
Protective Equipment/ OR cloth$.ti,ab. OR garment$.ti,ab. OR shirt.ti,ab. OR hat.ti,ab. OR 
hats.ti,ab. OR umbrella$.ti,ab. OR parasol$.ti,ab. OR shade.ti,ab. OR canop$.ti,ab. OR tree.ti,ab. 
OR trees.ti,ab. OR shelter.ti,ab. OR sunshade$.ti,ab. OR  tent.ti,ab. OR beach.ti,ab. OR 
ultraviolet.ti,ab. OR Ultraviolet Radiation/ OR sunburn$.ti,ab. OR suntan$.ti,ab. OR 
tanning$.ti,ab. OR Sunlight/ 

#3 #1 AND #2 

#4 #3 NOT (letter.pt. OR editorial.pt.) 

#5 limit #4 to yr="2008 -Current" 

 

Cochrane Library 

#1 MeSH descriptors: [Primary Prevention] [Sunburn - PC] [Skin Neoplasms - PC] [Melanoma - PC] 
[Carcinoma, Basal Cell - PC] [Carcinoma, Squamous Cell - PC] [Nevus - PC] [Keratosis - PC] 
[Policy] [Public Policy] [Health Policy] [Health Promotion] [Health Education] [Occupational 
Health] [Occupational Health Services] [Marketing] [Social Marketing] [Intervention Study] 
[Advertising as Topic] [Mass Media] [Social Media] [Health Behavior] 

#2 sun protect$.ti,ab. OR sun exposure.ti,ab. OR sun safety.ti,ab. OR solar protect$.ti,ab. OR solar 
exposure.ti,ab. OR UV protect$.ti,ab. OR  UV exposure.ti,ab. OR MeSH descriptor: 
[Sunscreening Agents] OR Sunblock$.ti,ab. OR  Sun block$.ti,ab. OR sun screen$.ti,ab. OR 
sunscreen$.ti,ab. OR sun cream$.ti,ab. OR block out.ti,ab. OR SPF.ti,ab. OR MeSH descriptor: 
[Eye Protective Devices]  OR sunglasses.ti,ab. OR MeSH descriptor: [Protective Clothing] OR 
MeSH descriptor: [Personal Protective Equipment] OR cloth$.ti,ab. OR garment$.ti,ab. OR 
shirt.ti,ab. OR  hat.ti,ab. OR hats.ti,ab. OR umbrella$.ti,ab. OR parasol$.ti,ab. OR shade.ti,ab. OR 
canop$.ti,ab. OR tree.ti,ab. OR trees.ti,ab. OR shelter.ti,ab. OR sunshade$.ti,ab. OR tent.ti,ab. OR 
beach.ti,ab. OR ultraviolet.ti,ab. OR MeSH descriptor: [Ultraviolet Radiation] OR sunburn$.ti,ab. 
OR suntan$.ti,ab. OR tanning/ OR tanning$.ti,ab. OR MeSH descriptor: [Sunlight] 

#3 #1 AND #2 

#4 limit #3 to yr="2008 -Current" 
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Appendix 3: Literature selection 
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Additional records identified 
through other sources 

(n=6: n=4 from systematic 
review reference lists, n=2 

from expert sources) 

Records after duplicates removed 
(n=10,782) 

Records screened 
(n=10,782) 

Records 
excluded 

(n=10,006) 

Full-text articles assessed for 
eligibility 
(n=776) 

Full-text articles excluded, with 
reasons 
(n=597) 

No (described) intervention (n=295) 

No primary outcome (n=91) 

Ineligible publication type (not report 
on evaluation research) (n=88) 

Abstract only (n=78) 

Not skin cancer (n=36) 

Indoor tanning only (n=7) 

No English version (n=2) 

Articles included 
(n=183 published: n=157 articles reporting on 149 trials, n=23 reviews, n=3 recent conference/dissertation 

abstracts; 

n=32 grey literature: n=25 reports, n=7 systematic reviews) 

Grey literature 
(n=40) 

After duplicates removed 
(n=38) 

Records 
excluded 

(n=6) 
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Appendix 4: NHMRC quality 
appraisal tools 

Level of 
evidence 

Study design 

I A systematic review of Level II studies.  

II A randomised controlled trial.  

III-1 A pseudo-randomised controlled trial (i.e., alternate allocation or some other 
method).  

III-2 A comparative study with concurrent controls (i.e., non-randomised experimental 
trials, cohort studies, case-control studies, interrupted time series studies with a 
control group).  

III-3 A comparative study without concurrent controls (i.e., historical control study, two or 
more single arm studies, interrupted time series studies without a parallel control 
group).  

IV Case series with either post-test or pre-test/post-test outcomes.  

 

 
A B C D 

Excellent Good Satisfactory Poor 

Evidence base several level I or II 
studies with low 
risk of bias 

one or two level II 
studies with low 
risk of bias or a 
systematic review 
or multiple  
level III studies 
with low risk of 
bias 

level III studies 
with low risk of 
bias, or level I or II 
studies with 
moderate risk of 
bias 

level IV studies, or 
level I to III studies 
with high risk of 
bias 

Consistency all studies 
consistent 

most studies 
consistent and 
inconsistency may 
be explained 

some 
inconsistency 
reflecting genuine 
uncertainty around 
clinical question 

evidence is 
inconsistent 

Clinical impact very large substantial moderate slight or restricted 

Generalisability population/s 
studied in body of 
evidence are the 
same as the target 

population/s 
studied in the 
body of evidence 
are similar to the 

population/s 
studied in body of 
evidence differ to 
target population 

population/s 
studied in body of 
evidence differ to 
target population 
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population in 
question 

target population 
in question 

in question but it 
is clinically 
sensible to apply 
this evidence to 
target population 

and hard to judge 
whether it is 
sensible to 
generalise to 
target population 

Applicability directly applicable 
to Australian 
context 

applicable to 
Australian context 
with few caveats 

probably 
applicable to 
Australian context 
with some caveats 

not applicable to 
Australian context 
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Appendix 5: Included studies — tabulation 
Early childhood settings:  

Source Study 
type 

Level of 
evidence 
(NHMRC 
grade) 

Country Population/ 
setting 

n (number of 
participants) 

Description of program/activities/elements Outcomes 

Wollina 
2014 

Cluster 
RCT 

II Germany 3-year-old 
children 
attending 14-
day care centres 

n=395 Duration: 3 years 

Summary of intervention: Parents with their 
children in the intervention group received 
additional guidance about sun-protection 
and had regular parent meetings with a 
dermatologist twice a year. Printed material 
was handed out. Parents were informed 
about the possible harmful effects of sun/UV 
exposure, about UV-index, textile UV-
protection, sunscreens and sun-protective 
behaviour. 

Theory: None specified 

Control group: standard care plus regular 
melanocytic naevi (MN) check-ups including 
objective digital imaging 

Assessment: (T1 – first year, T2 – second 
year, and T3 –final year 

Total MN count of both groups 
(interventional and control) at T1 
was 7.19 ± 4.55 mean ± standard 
deviation (SD)) and 6.84 ± 4.63, 
respectively. Our data show a 
significant increase in MN counts 
for both groups at T2 and T3 
compared with T1. There was no 
significant difference between the 
two groups at any time point (T1 
p=0.7706, T2 p=1.0, T# p=0.9996). 
The mean size of MN increased 
significantly from T1 to T2 and 
from T1 to T3 for both groups (p < 
0.0001). The mean size of all newly 
developed MN at T3 was 1.48 mm. 
There was no significant difference 
between the 2 groups. 
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Outcome measures: Whole-body skin 
examination and photography - melanocytic 
naevi distribution and size.  

Ettridge 
2011 

Cross-
sectional 

IV Australia Early childhood 
services 

n=1017 Duration: Ongoing program 

Summary of intervention: SunSmart Early 
Childhood Program (SECP) membership. This 
programme awards SunSmart status to early 
childhood services that meet SunSmart 
criteria in both policy and practice. 

Theory: None specified 

Control group: Comparison with no 
policy/not SunSmart 

Assessment: Cross-sectional 

Outcome measures: Sun protection practice 
scores were devised by ascertaining whether 
services met 10 key areas of sun protection. 
Services were awarded a score of 1 for each 
criterion they met, with a possible maximum 
score of 26. Higher scores indicated a higher 
(better) level of practice. 

Higher sun protection policy 
scores, being a formal childcare 
service as opposed to a 
kindergarten/pre-school and 
having SunSmart status as 
opposed to not, were associated 
with higher sun protection practice 
scores (P < 0.001). 

Aulbert 
2009 

Pre-post 
study 

IV Germany 
(Berlin) 

Preschool; 
Parent, staff, and 
children; Age: 0-
6 years  

Parents: 46; 
Staff: 12 

Duration: April 2008 until June 2009 

Summary of intervention: ‘Sunpass’ program: 

Training sessions of 90 min for staff 
members and parents were conducted by a 
professional dermatologist followed by 
group discussion, UV index released daily 
(staff), leaflets distributed to the parents, 

1. Hat use Pre-13.2% Post 73.0%, 
Absolute percentage point 
change= 59.8.  

Secondary outcomes: Proportion 
of shaded playground increased 
from 70%–80% before intervention 
to 90% after intervention 
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Policy: Same as Stover paper; Sample of 
liposomal based sunscreen distributed, and 
shaded area were in premises; Incentives: 
Sunpass kindergarten 2010 certificate 

Theory: None specified 

Control group: None 

Assessment: 12 weeks following the training 
session 

Outcome measures: Protective behaviours 
(observed on 5 sunny days): 1. Hat use: 
(Proportion of children)- number of children 
wearing hat when playing outside; 
Secondary outcomes: Increase in % age of 
shaded area 

Stover 
2012 

Pre-post 
study 

IV Germany Preschool; 
Parents, staff, 
and children; 
Age: 0-12 yrs. 
(mean 3.8 yrs), 

Race/ethnicity: 
NR, 

Skin type (I-III): 
84%, sensitive 
(fair skin) 

Pre: Parents: 
2286; Staff: 
448 

Post: 
Parents:1100; 
Staff: 330 

Duration: Summer 2010 

Summary of intervention: ‘Sunpass’ program, 

Lecture by dermatologist (1hr.) about ‘good 

sun, bad sun’ for parents and caregivers and 

first site inspection, focusing on sun-related 
topics; Leaflets to parents; For children: ‘Paul 

the Mascot’ – used to convey and reinforce 
sun safety messages (posters and discussion 
with children); Policy: A written sun 
protection policy was developed in 
consultation with all members of the day-
care centre and the medical staff of the 
certification committee. It was in accordance 
with the guidelines for sun protection 

1. Sunscreen use: 

Parents: Pre 89.0 % Post 90.6%, 
Absolute percentage point 
change= 1.6 (-0.5, 3.7) 

Staff: Pre 44.6 % Post 46.2%, 
Absolute percentage point 
change= 1.6 (-2.0, 5.2) 

2. Hat use: 

Staff: Pre 72.4% Post 80.5%, 
Absolute percentage point 
change= 8.1 (5.1, 11.1) 

3. Shade use: 
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policies of the Cancer Council Victoria, 
Australia (March 2008). Published on 
blackboard of day care centre each day; 
Environmental: Sample of liposomal based 
sunscreen distributed, and shaded area were 
in premises; Incentives: Sunpass 
kindergarten certificate 

Theory: None specified 

Control group: None 

Assessment: 1 week following intervention 

Outcome measures: Protective behaviours: 
By parents: 1. Sunscreen Use (Parents used 
sunscreen on children once/day), 2. 
Combined protective behaviours (wear 
protective clothing, seek shade, and avoid 
sun exposure during peak hours). By staff: 
1.Sunscreen use (apply sunscreen 20 mins 
before going outside), 2.Shade use (use of 
shade if not using headgear), 3. Hat use (use 
of headgear (on all or most of the children), 
4. Avoidance of sun exposure a) Outdoor 
activities scheduled outside peak UV hours, 
b) Lunch and snacks taken inside, c) 
Excursions take place very early or late 
during the day 

Staff Pre 19.0 % Post 27.6%, 
Absolute percentage point 
change= 8.6 (1.6, 5.5)  

4. Combined protective 
behaviours: 

Pre 63.5 % Post 70.1%, Absolute 
percentage point change= 6.6 (3.3, 
9.0) 

5. Avoidance of sun exposure: 

a) Outdoor activities scheduled 
outside peak UV hrs, Staff Pre 58.7 
%Post 66.8%, Absolute percentage 
point change= 8.1 (4.7, 11.5) 

b) Lunch and snacks taken inside, 
Pre 62.7 % Post 66.8%, Absolute 
percentage point change= 4.1 
(0.7,7.5) 

c) Excursions take place early or 
late in the day Pre 36.0 % Post 
34.2%, Absolute percentage point 
change= +1.8(-1.6, 5.2) 

Secondary outcomes: Outside 
shaded area (consisted of ≥80% 

shade) increased from 15.6% to 
22.7%, p=0.127 
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Primary schools:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ 
setting 

n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Hunter 
2010 

Cluster-
randomised 
trial 

II US (Florida) Elementary 
school and home; 
4th grade 
students; White: 
39% 

BL: 1115 
FU1: 1029 
FU2: 1244 

Duration: August 8, 2006, through 
June 2008. 45 minutes education 
session, 
3 x 60 minutes follow-up sessions. 
Summary of intervention: Sun 
Protection of Florida’s Children 

project: materials sent to parents at 
the start of the school year explaining 
the project, 45 minute classroom 
educational session on sun 
protection, follow up sessions on 
benefits of sun protection (with 
emphasis on hat use), two free wide-
brimmed hats (one to use at school 
and one to use at home) to each 
participating student 
Theory: None specified 
Control group: 3-5 60-minute 
educational sessions on topics 
unrelated to sun protection 
Assessment: For sun protective 
behaviours: BL(2006): late August - 
early September, FU1(2006-07): Nov. 
30-March 15, FU2(2007): March 27-
May 22 

The percentage of students 
observed wearing hats at 
control schools remained 
essentially unchanged during 
the school year (baseline = 
2%, fall = 0%, and spring = 
1%) but increased statistically 
significantly at intervention 
schools (baseline = 2%, fall = 
30%, and spring = 41%) (P < 
.001 for intervention effect 
comparing the change in rate 
of hat use over time at 
intervention vs control 
schools). Self-reported use of 
hats outside of school did not 
change statistically 
significantly during the study 
(control: baseline = 14%, fall 
= 14%, and spring = 11%; 
intervention: baseline = 24%, 
fall = 24%, and spring = 23%) 
nor did measures of skin 
pigmentation.  
1.Hat use (wide brimmed 
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FU3 (2007) : Fall, FU4(2007): Winter, 
FU5 (2008): Spring; For new nevi: BL 
for nevi (2007): Fall, FU1(2007-08): 
Winter, FU2(2008): Spring; Skin 
pigmentation: 
BL: August 8- Sept. 29, 2006), 
FU1:Nov. 30- March 15, FU2: March 
27- May 22 
Outcome measures: Hat use (wide 
brimmed hats)- at school and outside 
the school; Changes in skin 
pigmentation (at child’s forehead) 
with Derma Spectrometer (% children 
with decreased melanin index); Nevi 
count: Assessment of new nevi count 
for a 2-year period. 

hats) 
In school (observed)- 
Year 1: BL FU 
I: 2.0% 40.5% 
C: 1.7% 1.1% 
Absolute pct pt change: 
39.1% 
Year-2 : BL FU 
I: 2.0% 19.0% 
C: 1.7% 1.0% 
Absolute pct pt change: 
17.7% 
Outside (self-reported) 
Year-1: BL FU 
I: 24.3 % 22.9 % 
C: 13.5% 10.5 % 
Absolute pct pt change: 1.6%  
AYear-2 BL FU 
I: 24.3 % 11.5 % - 
C: 13.5% 9.9 % 
Absolute pct pt change: 8.3% 
UV exposure: (% of children) 
1.Changes in skin 
pigmentation 
BL (n; I= 178, C=200); FU= (n; 
I=200, C=239) 
Post (year 2only) 
Intervention : 42% ; Control: 
45.6% 
Absolute pct pt change:-3.6, 
CI (-13.1, 5.9) 
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Nevi count: (mean number of 
nevi count) 
BL FU 
Intervention 9.0 6.8 
Control 9.8 9.1 
Relative mean change: -18.63; 
p-value 0.07 

Roetzheim 
2011 

Cluster-
randomised 
trial 

II US (Florida) Elementary 
school and home; 
4th grade 
students; White: 
39% 

BL: 1115 
FU1: 1029 
FU2: 1244 

Duration: August 8, 2006, through 
June 2008. 45 minutes education 
session, 
3 x 60 minutes follow-up sessions. 
Summary of intervention: Sun 
Protection of Florida’s Children 

project: materials sent to parents at 
the start of the school year explaining 
the project, 45 minute classroom 
educational session on sun 
protection, follow up sessions on 
benefits of sun protection (with 
emphasis on hat use), two free wide-
brimmed hats (one to use at school 
and one to use at home) to each 
participating student  
Theory: None specified 
Control group: 3-5 60-minute 
educational sessions on topics 
unrelated to sun protection 
Assessment: As in Year 1, data were 
collected from student participants at 
three time periods in Year 2; fall, 

Hat use remained essentially 
unchanged at control schools 
throughout the 2-year study 
period. At intervention 
schools there was an increase 
in observed hat use that 
peaked in the spring of Year 1 
at 41% and then gradually 
diminished during Year 2. 
Changes in hat use over time 
were significantly different for 
intervention students 
compared to control students 
(p<0.0001 for both linear and 
quadratic interaction terms, 
ICC=0.002). Self-reported use 
of hats while outside of 
school did not differ by the 
end of the study (control 
9.9%, intervention 11.5%; 
p=0.14 for intervention effect, 
ICC=0.00006). 
The likelihood that students 
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winter, and spring. 
Outcome measures: Hat use at school 
measured by direct observation. Hat 
use at times outside of school (a 
secondary outcome) measured by 
self-report 

tanned between observation 
sessions was explored among 
439 students who provided 
comparison data (total of 
1184 measures). Among 
intervention students, 42.0% 
of observations showed an 
increase in melanin from the 
prior value. Among control 
students, 45.6% of 
observations showed an 
increase in melanin from the 
prior reading. This difference 
was not significant (p=0.94, 
ICC=0.001). Nevi counts were 
similar at baseline 
(controlM=9.8, 
interventionM=9.0) and not 
significantly different at the 
end of the study (control 
M=9.1; 95% CI=7.7, 10.5, 
intervention M=6.8; 95% 
CI=5.6, 8.0; p=0.07 for 
changes in nevi counts over 
time comparing intervention 
and control students, ICC= 
0.0006). 

Buller 
2008 

Group RCT II US (Western 
United 
States) 

Public elementary 
schools; Children 
(5-13 years) from 

Computer 
program: 325 
Teacher led 

Duration: Over a 4-week period (29 
days on average) during March 
through May (except at 1 year-round 

Computer programs with 
teacher-led presentation 
improved knowledge over 
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K-5 grade; 48.6% 
female; 20.1% 
age 6 or younger; 
46.7% ages 7–9; 
31.6% age 10 or 
older; 52.6% 
White 

presentation: 
387 
Both: 320 

school that implemented between 
May and June) following the pretest. 
Teacher led presentation session: 
each one hour; Computer program: 
Average 41.8 minutes 
Summary of intervention: Tailored 
computerised programs with age 
appropriate sun safety education for 
children in primary schools. 3 Arms: 
sun exposure and sun safety 
measures 
2. Teacher led: presentation using 
similar lesson plans, grade level 
activities and worksheets. 
3. Combination of both. 
1. SDHW interactive Computer 
Program (CD-ROM only) on hazards 
of 
Theory: None specified 
Control group: NA (see 3 arms above) 
Assessment: BL: March to May 2002; 
FU: May and June of 2002 
Outcome measures: Overall 
protective behaviours: Composite 
scores from the self-reported sun 
protection behaviour items 
(converted to z scores) 

either treatment individually 
(P = .001). The combination 
improved self-reported sun 
protection in lower but not 
higher grades over teacher-
led presentation (P = .005). 
Protective behaviours: 
1.Overall protective 
behaviours (Composite mean 
scores- lower score meant 
better sun protection) 
CD-ROM only group 
(Intervention 1) 
Grades K-1 (range: 1-15) 
BL: 10.42 FU: 9.52 
Mean change= -0.90 
Grades 2-3 (range: 1-15) 
BL: 10.35 FU: 10.08 
Mean change= -0.27 
Grades 4-5 (range: 1-18) 
BL: 12.73 FU: 12.61 
Mean change= -0.12 
Teacher led presentation 
(Intervention 2)  
Grades K-1 (range: 1-15) 
BL: 10.66 FU: 10.14 
Mean change= -0.52 
Grades 2-3 (range: 1-15) 
BL:10.09 FU: 9.78 
Mean change= -0.31 
Grades 4-5 (range: 1-18) 
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BL:12.26 FU: 11.94 
Mean change= -0.32 
Both (Intervention 3) 
Grades K-1 (range: 1-15) 
BL: 10.44 FU: 8.97 
Mean change= -1.5 
Grades 2-3 (range: 1-15) 
BL: 10.18 FU: 9.76 
Mean change= -0.42 
Grades 4-5 (range: 1-18) 
BL: 12.37 FU: 12.41 
Mean change= - 0. 04 

Dono 
2014 

Cross-
sectional 

IV Australia Staff members of 
schools catering 
to primary-age 
students 

n=1573; 66% 
had written 
policy, 51.5% 
were SunSmart 
members 

Duration: Ongoing program 
Summary of intervention: Written sun 
protection policy; SunSmart program 
membership. Primary schools become 
members of the SunSmart program 
by demonstrating that their school 
has a written sun protection policy 
and practices that correspond with 
SunSmart membership criteria. 
Theory: None specified 
Control group: Non-SunSmart 
schools 
Assessment: Cross-sectional 
Outcome measures: A sun protection 
practice score was created for each 
school based on the number of 
practices that were undertaken at that 

School type, enrolment 
number and regional 
compared with remote 
location were associated with 
practice comprehensiveness. 
The addition of written policy 
added significant incremental 
explained variance (dR2=0.04, 
F (1, 833) =37.87, P<0.001) in 
practice 
comprehensiveness. Policy 
comprehensiveness was 
associated with practice 
comprehensiveness, and 
SunSmart membership was 
indirectly related to practice 
comprehensiveness via policy 
comprehensiveness. 
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school. Higher scores indicated 
greater practice comprehensiveness. 

Gilaberte 
2008 

Pre-post 
study 

IV Spain 
(Aragon) 

Primary Schools 
and home; 51% 
girls, mean age 7, 
Grades 1 and 2 
(82% first 
graders), 45.7% 
pale skin 

n=1522 Duration: Spring 2005, from April to 
June 
Summary of intervention: SolSano 
program: Included activity guide for 
teachers, workbook for each student, 
several activities to be photocopied, a 
poster with sun safe 
recommendations. Family also 
received information pamphlet and a 
guide to paediatricians at PHC to 
encourage advise children and 
parents. 
Theory: None specified 
Control group: No control group 
Assessment: BL: April 2005; FU: 
September 2005 
Outcome measures: 1.Sunscreen use 
(Do you apply your sunscreen always), 
2. Any protective behaviours -At 
mountains -At Beach -At sports -At 
park, Change in sunburn incidence: 
(Did you sunburn last year) 

The mean score for the 
complete survey significantly 
increased by 1.55 points 
(1.38-1.72) after the 
intervention (p < 0.001), and 
girls did better than boys. 
Sunscreens were the most-
commonly employed sun 
protection strategy while 
strategies such as seeking 
shadow and wearing clothes 
exhibited the greatest 
increase after the SolSano 
program [percentage increase 
of 19.3% (16.4-22.3) and 
26.8% (23.4-30.3), 
respectively]. At baseline, 
35.8% of children reported 
sunburns during the previous 
summer compared with 
23.5% after the program. 
SolSano also achieved a slight 
reduction in the percentage 
of students who desired to be 
tanned.  
Protective behaviours: 
1. Sunscreen use (Do you 
apply your sunscreen always) 
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BL= 52.4% FU = 55.6% 
Absolute pct pt change = 3.2, 
CI (0.3 to 6.3) 
2. Any protective behaviours 
At mountains 
Pre= 52.5% Post= 57.4% 
Absolute pct pt change = 4.9, 
CI ( 1.5, 8.3) 
At Beach 
Pre= 82.1% Post= 82.4% 
Absolute pct pt change = 0.3, 
CI (-2.4, 3.0) 
At sports 
Pre= 31.5 Post= 37.0 
Absolute pct pt change:5.5, CI 
(2.2, 3.0) 
At park 
Pre= 23.6 Post= 31.3 
Absolute pct pt change: 7.7, 
CI ( 4.6,10.7) 
Change in sunburn incidence: 
Pre= 35.8 Post= 23.5 
Absolute pct pt change: -
12.3,CI (-15.5, -9.1) 

Quéreux 
2009 

Group non-
randomised 
trial 

III-2 France  Primary school; 
3rd graders (8 
and 11 years); sex 
ratio 
(male/female) 1.1 
in intervention 

I: 120; C :160  Duration: 10 1-h sessions 
Summary of intervention: Educational 
program: The lessons focused on four 
key areas: sun and health, sun and UV 
radiation, sun and the atmosphere 
and sun protection  

Six months after the 
educational prevention 
programme we observed a 
knowledge score significantly 
higher in group A (mean: 
7.66) compared with group B 
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and 1.3 in group 
control 

Theory: None specified 
Control group: No intervention 
Assessment: BL: May,2006; FU1: July 
2006 (no post in control; group); FU2: 
Nov 2006 (following summer 
holidays) 
Outcome measures: 1. Use of 
sunscreen (at beach and during 
holidays, out in garden, swimming 
pool), 2.Use of hat (at beach, in 
garden, 3.Use of T-shirt (garden, at 
beach), Sunburn experience among 
children 

(mean: 6.77) (P < 0.00001) but 
concerning the sun protection 
habits score there was no 
significant difference between 
the two groups.  
1. Use of sunscreen: 
At beach :BL FU 
I: 76% 75% 
C: 81% 84% 
Absolute pct pt change: -4.0, 
CI(-14.3, 6.3) 
At Garden: BL FU 
I: 14% 19% 
C: 22% 20% 
Absolute pct pt change: 7.0, 
CI (-3.0, 17.0) 
In holidays: BL FU 
I: 51% 57% 
C: 61% 66% 
Absolute pct pt change:1.0, 
CI(-11.3, 13.3) 
Swimming pool: BL FU 
I: 34% 44% 
C: 45% 50% 
Absolute pct pt change: 5.0, 
CI (-7.6, 17.6) 
2.Use of hat: 
At beach: BL FU 
I: 62% 70% 
C: 71% 66% 
Absolute pct pt change: 13.0, 
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CI(1.3, 24.7) 
At Garden: BL FU 
I: 57% 68% 
C: 61% 63% 
Absolute pct pt change: 9.0, 
CI (-3.0, 21.0) 
3.Use of T-shirt: 
At beach: BL FU 
I: 47% 41% C: 51% 51% 
Absolute pct pt change: -
6.0,CI (-18.5, 6.5) 
At Garden: BL FU 
I: 86% 91% 
C: 86% 84% 
Absolute pct pt change: 7.0, 
CI (-1.1, 15.1) 
Incidence of sunburn: 
BL FU 
Intervention 70% 79% 
Control 69% 72% 
Absolute pct pt change: 6.0, 
CI (-4.7, 16.7) 

Reynolds 
2008 

RCT II US  Adolescents (age 
11 to 15) and 
their parents who 
were 
participating in 
an evaluation trial 
of the Sunny 
Days Healthy 

n=599 
(stratified 
according to 
the condition 
assignment in 
the SDHW 
middle school 
curriculum 

Duration: Summer 
Summary of intervention: Summer 
intervention program delivered to 
adolescents and parents using cover 
letters, Sun Scoop newsletters for 
parents, Summer Raze newsletters for 
adolescents, and small gifts to enable 
adolescents to practice the 

For students, treatment group 
(i.e., summer program v. no 
summer program) had no 
effect on any of the sun 
protection outcomes tested. 
By contrast, the summer 
program did have a positive 
effect on parents’ knowledge 
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Ways (SDHW) 
middle school 
curriculum 

evaluation 
(curriculum v. 
no 
curriculum)), 
n=288 
intervention 
(n=161 at 
post-test), 
n=311 control 
(180 at post-
test) 

recommended sun protection. All 
materials were mailed to participants 
in their homes. The four parent 
newsletters and four adolescent 
newsletters were mailed at equal 
intervals throughout the summer. 
Theory: None specified 
Control group: four experimental 
conditions in a 2 (SDHW middle 
school curriculum Yes=No) x2 
(summer intervention Yes=No) 
Assessment: Pre-test May, Post-test 
August-October 
Outcome measures: The primary 
measures were adapted from a sun 
protection diary 1993)—time outside, 
mostly in sun/shade, wearing a head 
covering, wearing clothing that 
covered shoulders/arms, wearing  
clothing that covered legs, and 
wearing sunscreen. Adolescents 
completed these reports for times 
that they were outdoors yesterday. 

(F=5.52, p<.05) and the 
propensity to have their child 
wear sunglasses (F=4.07, 
p<.05). The interaction effect 
between receipt of the school 
program and the receipt of 
the summer program was 
tested for each student 
outcome variable examined 
and for the two parent 
outcomes with significant 
main effects. None of these 
terms were significant, 
indicating that there was no 
evidence that exposure to the 
SDHW curriculum in school 
moderated the effect of the 
summer program on child sun 
protection or on the parent 
sun protection outcomes.  
Positive relationships between 
exposure to the summer 
program and sun protection 
outcomes was evident both 
among students and parents. 
Students who reported 
exposure to at least one 
newsletter had a greater 
favourable change in their 
self-reported use of shade 
when outside and number of 
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sunburns received in the past 
month than students who 
were not exposed. A 
significant result in the 
opposite direction, was 
however found for the SPF of 
the sunscreen used most 
often; participants exposed to 
the summer program 
reported using sunscreens 
with a lower SPF rating than 
those not exposed to it. 
Parents who were exposed to 
the summer program more 
frequently 
limited their exposure to 
midday sun during the past 
month, had a better overall 
sun protection score during 
outdoor activities last month, 
and were more likely to apply 
sunscreen to their arms than 
those with no program 
exposure. Engagement with 
the program by children and 
parents was associated with 
more positive sun protection 
outcomes. Compared with 
less engaged students, more 
engaged students more 
frequently wore sunglasses 
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when outside for more than 
15 minutes in the past month. 
Parents with higher program 
engagement reported more 
positive sun protection 
outcomes than those less 
engaged with it—i.e., more 
frequent sun protection of 
child (having child wear 
sunscreen with SPF 15 or 
higher on child and 
sunglasses and 
overall composite sun 
protection score for child), 
more frequent use of 
sunglasses by themselves, 
plans to protect self and child 
more from the sun in next 
month, and performing a 
shade audit of their home in 
the last month. 

Turner 
2014 

Cross-
sectional 

IV Australia 
(Queensland) 

Students and 
adult role-models 
wearing hats was 
observed at 36 
primary schools 
(63.9% SunSmart 
schools). 

28,775 
students and 
2,954 adults 
observed 

Duration: Ongoing program 
Summary of intervention: National 
SunSmart Schools Program. Primary 
schools complete an online 
application and their sun-protection 
policy is assessed by the Cancer 
Council. To obtain endorsement as a 
SunSmart School schools must agree 
to comply with eleven minimum 

Hat use (all styles) among SSS 
and non-SunSmart school 
(NSSS) students was similar 
before (24.2% vs 20.5%; p = 
0.701), after (25.4% vs 21.7%; 
p = 0.775) and during school-
hours (93.0% vs 89.2%; p = 
0.649) except SSS students 
wore gold-standard (broad 
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standards including ensuring that “all 

students wear a broad-brimmed (≥7.5 

cm brim), legionnaire or bucket hat 
(≥6 cm brim, deep crown) when 

outside” (enforced year round in 

Queensland and August–May in 
temperate Australian states and “staff 
act as role-models by practicing 
SunSmart behaviours”. 
Theory: None specified 
Control group: Compared with non-
SunSmart schools 
Assessment: Cross-sectional 
Outcome measures: Observed hat 
wearing before, during and after 
school hours. 

brim/ bucket/ legionnaire) 
hats during school play-
breaks more often in the 
warmer months (October–
March) than NSSS students 
(54.7% vs 37.4%; p = 0.02). 
Although the proportion of 
adults who wore hats (all 
styles) was similar at SSS and 
NSSS (48.2% vs 46.8%; p = 
0.974), fewer adults at SSS 
wore them before school 
(3.7% vs 10.2%; p = 0.035). 

Cercato 
2013 

Pre-post 
study 

IV Spain 
(Valencia) 

Parents of 
primary school 
pupils 

n=131, n=60 
at follow-up 

Duration: Single session 
Summary of intervention: The 
dermatologists held the educational 
meetings at school according to the 
following steps: 1. Talk to school staff 
(teachers, e.g.) about the programme 
and slide presentation concerning the 
risk of skin cancer related to sun 
exposure; a video explaining the 
beneficial and dangerous effects of 
ultraviolet radiation to be shown to 
students was also presented 
(preparatory phase). 2. Talk to the 
parents highlighting the importance 

No differences in 
“knowledge” nor in “attitude” 

levels were observed (median 
pre- and post-intervention 
scores, 6 vs 6 and 24 vs 25, 
respectively; p>0.05). When 
examining change in sun 
exposure characteristics, 
sunburn history “during the 

last summer” had decreased 

from 19 to 9 % (p=0.15). 
Moreover, a tendency 
towards an increased and 
more appropriate use of 
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of establishing sun-protective 
behaviour since early childhood: slide 
presentation and answering their 
questions (main intervention). 3. 
Video presentation to students in 
each class (ancillary phase). 
Theory: None specified 
Control group: None 
Assessment: Baseline, after the 
summer holiday 
Outcome measures: “Behaviour” was 

assessed by recording the frequency 
of measures adopted by parents 
themselves and by children on a five-
point scale ranging from “never” to 

“always”. 

sunscreens and of sunglasses 
was observed; however, 
children seem less likely to 
wear clothing, and a 
significantly lower percentage 
avoid sun exposure at midday 
(35 vs 20 %; p=0.01). 

Erkin 2017 Cluster RCT II Turkey Children aged 8-
9, at two public 
schools, skin type 
I-III, 50% female 

n=80, n=40 
intervention, 
n=40 control 

Duration: Six hours 
Summary of intervention: Training 
programme based on the 
transtheoretical model in order to 
promote sun protection behaviour 
and to reinforce self-efficacy. The 
programme included various 
educational tools such as a sun 
protection story, activity book, 
PowerPoint presentations, cartoons, 
and puzzles. Refresher trainings were 
conducted 15 days, 1 month, and 2 
months after the initial training. The 
children were given an FDA-approved 

Pretest and posttest mean 
SPBS scores were 19.25 ± 5.44 
and 33.05 ± 4.23 in the 
intervention group, and 20.52 
± 6.44 and 21.70 ± 5.78 in the 
control group, respectively. 
The difference between the 
pretest and posttest values 
was significant in the 
intervention group (Z = 
−5.515, p < 0.001), but not in 
the control group (Z = −1.681 

p = 0.093). The difference 
between the intervention and 
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sunscreen with 50+ SPF, a white 
cotton short-sleeved T-shirt as 
protective clothing, sunglasses with 
100% UV protection, and a wide-
brimmed hat. 
Theory: Transtheoretical model 
Control group: No intervention 
Assessment: Beginning of program, 
six months after program. 
Outcome measures: The SPBS 
measures the incidence of sun 
protection behaviour when outdoors 
for periods longer than 15 minutes. It 
is scored on a five-point scale ranging 
from 1 to 5 (1 – never, 2 – rarely, 3 – 
sometimes, 4 – often, and 5 – always). 

control groups’ SPBS scores 

was not significant pretest 
(U(z) = −1.262, p = 0.207) but 

was significant posttest (U(z) 
= −6.919, p < 0.001). 

Kouzes 
2017 

Pre-post 
study 

IV US (Nevada) Students in 
fourth to tenth 
grade in 7 
schools 

n=1,441 pre, 
n=987 post 
(not matched) 

Duration: 1 school year 
Summary of intervention: Sun Smart 
Schools pilot program. The program 
consisted of numerous essential 
elements but allowed participating 
schools flexibility in how best to 
implement these elements. Examples 
of physical sun-protective elements 
included asking parents to have their 
child apply sunscreen before coming 
to school, providing a 1-ounce bottle 
of sunscreen to each student for use 
while on school grounds, and 
allowing students to wear hats and 

Among elementary school 
students, there was an 
increase 
of 8.1 percentage points (P = 
.047) from pre-intervention to 
postintervention among those 
reporting yes to “Do you 

always or sometimes put 
sunscreen on when you go 
outside for a long time?” 

Additionally, there was an 
18.5 percentage-point 
increase (P = .003) in the 
number students who 
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sunglasses while outdoors during the 
school day. Teachers were given an 
age-appropriate curriculum about 
sun safety to incorporate into their 
lessons, daily UV index 
announcements to broadcast over the 
intercom system, and guest speaker 
presentations to educate students 
about UV and sun safety. Each school 
was required to use an age-
appropriate, evidence-based 
curriculum (the Environmental 
Protection Agency SunWise for 
grades kindergarten through eighth, 
SunSmart U developed by the Skin 
Cancer Foundation for grades 6 
through 12 and CATCH Global 
Foundation’s Ray and the 

Sunbeatables [for pre-schoolers and 
kindergarten through first grade]). 
Schools were also asked to adopt a 
written policy for sun safety.  
Theory: None specified 
Control group: None 
Assessment: Beginning (Aug/Sep) and 
end (May) of the school year 
Outcome measures:  

reported wearing sunglasses 
post-intervention. There was 
no significant difference in 
hat use, long-sleeve shirt use, 
or seeking shade. 
Middle school students 
showed a significant increase 
of 19.1 percentage points (P 
= .003) among those who 
reported wearing a hat, and a 
29.5 percentage-point 
increase (P < .001) in those 
who reported wearing a long-
sleeve shirt when outside in 
the middle of the day. There 
was no significant difference 
in sunscreen use, sunglasses 
use, or seeking shade.  
High school students who 
participated in the Sun Smart 
Schools 
program showed a significant 
14.9 percentage-point 
increase (P = .04) in sunscreen 
use and a nonsignificant 
increase of 13.3 percentage 
points (P = .07) in hat use 
when outside for a long time 
from pre-intervention to 
post-intervention. There was 
no significant difference in 
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sunglasses use, long-sleeved 
shirt use or seeking shade.   
Although parents were not 
directly exposed to the 
program, they 
received information and 
updates in newsletters and, 
potentially, 
through their children. Even 
with this limited exposure, 
there was 
a significant increase of 10.9 
percentage points in parents 
who re-ported wearing a 
long-sleeve shirt when 
outside in the middle of 
the day. There was no 
significant difference in 
sunscreen use, hat use, 
sunglasses use, or seeking 
shade.  

Miller 
2015 

Pre-post 
study 

IV US 
(California) 

Students 
identifying as 
Hispanic or 
Latino, grades 4-
8 

n=777 Duration: 3 x 1-hour lessons over 3 
weeks 
Summary of intervention: SunSmart 
was based upon a large-scale US sun 
safety intervention and further 
developed to target a predominantly 
Hispanic student population. Each 
unit included a brief lecture, indoor 
project-based activities to illustrate 

Significant improvements 
were observed across several 
cognitive outcomes related to 
sun protection, including 
knowledge of and attitudes 
toward sun protection and 
self-efficacy to wear 
sunscreen. However, changes 
in sun protective behaviours 
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theory-driven learning objectives and 
outdoor interactive activities 
designed to increase children’s 

perceived self-efficacy and to reduce 
and overcome barriers in sun 
protective behaviours. Undergraduate 
instructors modelled sun protective 
behaviour throughout, wearing hats, 
sunscreen, protective clothing and 
sunglasses and identifying shaded 
areas for outdoor classroom activities. 
Theory: Social cognitive theory, with 
self-efficacy, observational learning 
and mastery experience used as 
central constructs 
Control group:  
Assessment: Pre- and post-
intervention 
Outcome measures: Sun protective 
behaviours were measured to 
ascertain 
use of protection during peak hours 
on school days. These behaviours 
were assessed with four questions 
regarding sun protective practices 
(use of long sleeves, a hat, sunscreen 
and shade) on the day prior to the 
questionnaire that were averaged into 
a single exposure score. 

were not achieved. In 
univariate analyses, no 
significant differences were 
observed between pre and 
posttest on individual 
behaviour items. No 
significant changes in sun 
protective behaviours during 
peak hours at school were 
observed from pre- to 
posttest in multiple 
regression models when 
items were averaged into a 
continuous summary score. 
However, in subgroup 
analyses, students in grades 
4–5 improved their 
behaviours on average -0.16 
points less from pre- to 
posttest compared to 
students in grades 6–8 
(P<0.001). 
Self-reported sunburn in the 
past month decreased 
significantly from pre- to 
posttest in the full sample 
(Beta = -0.17; P<0.001). In 
subgroup analyses, students 
who participated in the Spring 
reported higher 
scores and thus, lower 
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sunburn decreases from pre 
to posttest compared to 
those who participated in Fall 
(P<0.001). 

Sancho-
Garnier 
2012 

Cluster RCT II France 9- to 12-year old 
pupils 

n=1365, n=42 
after the 
summer 
holidays 

Duration: 10 workshops over 3 
months 
Summary of intervention: “Living with 

the Sun” (LWS) is a transverse and 

multidisciplinary sun safety education 
guide for teachers. It was created in 
2006 by an astrophysicist, a 
communications specialist and a 
teacher trainer and edited by the 
nongovernmental organization 
“Sécurité Solaire”. It called for 

teachers to lead 10 workshops for 9- 
to 12-year old pupils during the last 
three months of the school year (from 
April to June in the northern 
hemisphere). The teaching guide 
contained practical and entertaining 
classroom activities designed to 
potentially improve children’s 

scientific knowledge and to positively 
modify their sun safety attitudes and 
behaviours. To optimize the use of 
teaching time, proposed lessons 
corresponded with the official 
primary school curriculum in the 
sciences, geography, mathematics, 

Forty-two school classes 
participated in this evaluation; 
19 from the control group 
(341 children) and 23 from 
the LWS group (363 children). 
the behaviours in the two 
compared groups were about 
the same at T0. Of 20 
questions, only two items 
were significantly different: 
The LWS group was repeating 
sunscreen application more 
often during the day and they 
already had information on 
the sun at school. The results 
at T2 were different (p < 0.05) 
four times out of 20. The LWS 
group more frequently wore a 
hat and used more a 
sunshade when on the beach, 
they also repeated sunscreen 
application more often and 
79% of them considered their 
information to have come 
from school. In the control 
group, it was the parents who 
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and language. Enhancing the 
programme’s progress, different 

classes worked together on related 
projects and activities. For example, 
some groups created public 
information announcements to be 
displayed in schools throughout the 
district, others wrote petitions to local 
politicians about the lack of shade in 
local courtyards or at swimming 
pools. Another goal of this 
programme was that the children’s 

efforts would receive attention in the 
local press. 
Theory: None specified 
Control group: No intervention 
Assessment: Before intervention (T0), 
then after completion of the 
programme (T1), in 42 school classes, 
two months after the summer 
holidays (T2.) and in 33 classes one 
year later (T3). 
Outcome measures: knowledge of the 
sun; attitude concerning sun 
prevention; and sun behaviours 

gave information on the sun 
most often. At one year, the 
declared behaviours were still 
better in the LWS group only 
when staying on the beach by 
using more protective 
measures, such as wearing a 
T-shirt, a hat and using a 
sunshade. 

Reinau 
2014 

Pre-post 
study 

IV Switzerland 33 primary 
schools 
throughout the 
Canton of Zurich 
(North-Eastern 

n=3110, 
n=1738 post-
test 

Duration: 1 hour (during May/June) 
Summary of intervention: The 
education programme developed by 
the Swiss Cancer Leagues included 
several interactive games that aimed 

Although sun-related 
knowledge increased strongly 
and significantly after the 
intervention, we observed no 
change in sun-protective 
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Switzerland), first, 
second and third 
grades. 

essentially at conveying the following 
sun protection messages: (a) seeking 
shade during peak UVR periods 
(11:00 a.m. to 3:00 p.m.), (b) wearing a 
hat with neck flap, protective clothing 
and sunglasses and (c) applying 
sunscreen with a sun protection 
factor of at least 30 on uncovered 
body parts. All children received a 
free sunscreen sample and a sunhat 
with neck flap. Teachers were 
encouraged to implement sun 
protection measures during school 
activities. 
Theory: None specified 
Control group: None 
Assessment: Pre-test (completed Feb-
Apr), follow-up 1 year later Apr-May. 
Outcome measures: sun-related 
knowledge, sun protective behaviours 
(use of 
sunscreen, seeking shade) and history 
of sunburn. 

behaviours (use of sunscreen, 
seeking shade). 
Because of different recall 
periods (ever vs. 1 year 
preceding the survey), a 
comparison of sunburn rates 
between pretest and post-test 
was not reasonable. However, 
we compared sunburn rates 
reported in the post-test 
between children who had 
attended the education 
session the year before and 
those who had not. We found 
some evidence for a 
reduction in sunburn rates in 
the intervention group, albeit 
statistical significance was 
narrowly missed. 

Velasques 
2016 

Pre-post 
study 

IV Brazil Students (9-12 
years) of 3 rural 
and 2 urban 
schools 

n=140 Duration: Single session 
Summary of intervention: a lecture to 
students addressing the main issues 
associated with sun protection, skin 
care and methods of photoprotection 
and to provide details on skin cancer 
and how to identify it through the 

Do you usually use 
sunscreen? Urban Pre 25.7% 
Post 47.1%, p=0.071; Rural 
Pre 22.9% Post 42.9% 
p=0.432. When exposed to 
the sun do you wear a 
hat/cap or use an umbrella?  
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signs and symptoms. Information on 
the correct way to apply sunscreen, 
both in terms of distribution and 
quantity, and then a word search 
game, memory game, hints game and 
a board game were played. 
Theory: None specified 
Control group: None 
Assessment: Pre-, immediately post - 
i.e. changes in reported behaviours 
likely to be meaningless, or 
mistranslated. 
Outcome measures: Usual use of 
sunscreen, use of hat/umbrella, use of 
sunglasses 

Urban Pre 72.9% Post 71.4%, 
p=0.217; Rural Pre 62.9% Post 
75.7% p=0.448. Do you wear 
sunglasses? Urban Pre 45.7% 
Post 45.7%, p=0.253; Rural 
Pre 47.1% Post 47.1% 
p=0.660.  
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Secondary schools/tertiary education:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ 
setting 

n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Dobbinson 2009 Cluster-
randomised 
trial 

II Australia 
(Melbourne) 

51 secondary 
schools in outer 
metropolitan 
areas of 
Melbourne; 
grades 7-12 

Total participating 
schools= 51 
(intervention= 25; 
control=26) 

Duration: January 2005 

Summary of intervention: Shade 
sails were installed at full sun 
study sites to increase available 
shade for students in the school 
grounds to be used during 
passive activities such as eating 
lunch 

Theory: None specified 

Control group: Comparable sites 
at schools where shade sails 
were not installed. 

Assessment: BL: 2004-05 (16 
weeks of observation during 
spring and summer); FU: 2005-
06 (14 weeks of observation 
during spring and summer) 

Outcome measures: Change in 
use of primary site- site selected 
for shade building (Change in 
the mean number of students 
using the primary site during 
lunch) 

Mean change in 
numbers of students 
observed to use 
primary (shaded) site 
from pre-test to post-
test by group: 

                      Pre             
Post           Mean 
change 

Intervention: 3.24 (2.83) 
5.87 (4.70) 2.63(4.26) 

Control: 3.49 (2.82) 
3.46 (2.69) -0.03 (2.78) 

Mean change= 2.66 
(0.65 to 4.68) p=0.011 
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Dobbinson 2014 Cluster-
randomised 
trial 

II Australia 
(Melbourne) 

51 secondary 
schools in outer 
metropolitan 
areas of 
Melbourne; 
grades 7-12 

Total participating 
schools= 51 
(intervention= 25; 
control=26) 

Duration: January 2005 

Summary of intervention: Shade 
sails were installed at full sun 
study sites to increase available 
shade for students in the school 
grounds to be used during 
passive activities such as eating 
lunch 

Theory: None specified 

Control group: Comparable sites 
at schools where shade sails 
were not installed. 

Assessment: BL: 2004-05 (16 
weeks of observation during 
spring and summer); FU: 2005-
06 (14 weeks of observation 
during spring and summer) 

Outcome measures: Analysis of 
site features and weather 
related to use of these shaded 
areas. 

Tables with seats 
increased student use 
of shaded areas. On 
average, sites with 
tables were used by 6.7 
more students (95% 
Confidence Interval (CI) 
3.5–9.9) compared to 
sites with no seats or 
tables.  In addition, 
there was weak 
evidence that on 
average fewer students 
used the shade where 
grass was present 
(relative to no grass 
present; average 
difference of -3.30 
students, 95%CI -6.5 to 
-0.1). No other area 
features were found to 
be related to student 
Usage. 

Baghianimoghadam 
2011 

Cluster RCT II Iran Female students 
from four high 
schools in Yazd 
city, Islamic 
Republic of Iran 

n=360, n=180 
intervention, 
n=180 control 

Duration: Three one-hour 
sessions. 

Summary of intervention: 
Education was given using 
lecturing, group teaching and 
performance. 

The mean grade scores 
of protection 
motivation from 
27.11+-3.98 in pre-test 
increased to 28.76+-
3.96 in follow-up, and 
mean grade scores of 
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Theory: Protection motivation 
theory 

Control group: No intervention 
(waitlisted) 

Assessment: Pre-test, post-test, 
2 month follow-up 

Outcome measures: Perceived 
susceptibility, Perceived threats, 
Rewards,  

Threat appraisal, Fear, Self-
efficacy, Response efficacy, 
Response costs, Coping-
appraisal, Protection motivation, 
Behaviour 

behavioural intention 
increased from 3.92+-
1.82 in pre-test to 
6.47+-2.64 in follow-
up. The mean grade 
scores of behaviour of 
case group before 
intervention was 
3.92+-1.82 out of 12, 
that increased to 
6.47+-2.64 after 
intervention. There is 
significant difference 
between behaviour of 
participants before and 
after intervention in 
case group (p=0.001), 
but no significant 
difference in control 
group (p=0.09) and the 
mean grade scores of 
control group 
decreased after 
intervention (4.04+-
2.02 and 3.88+-1.94 
respectively, before 
and after intervention). 

Reynolds 2008 RCT II US  Adolescents (age 
11 to 15) and 
their parents 

n=599 (stratified 
according to the 
condition 

Duration: Summer 

Summary of intervention: 
Summer intervention program 

For students, treatment 
group (i.e., summer 
program v. no summer 
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who were 
participating in 
an evaluation 
trial of the Sunny 
Days Healthy 
Ways (SDHW) 
middle school 
curriculum 

assignment in the 
SDHW middle 
school curriculum 
evaluation 
(curriculum v. no 

curriculum)), n=288 
intervention 
(n=161 at post-
test), n=311 
control (180 at 
post-test) 

delivered to adolescents and 
parents using cover letters, Sun 
Scoop newsletters for parents, 
Summer Raze newsletters for 
adolescents, and small gifts to 
enable adolescents to practice 
the recommended sun 
protection. All materials were 
mailed to participants in their 
homes. The four parent 
newsletters and four adolescent 
newsletters were mailed at 
equal intervals throughout the 
summer. 

Theory: None specified 

Control group: four 
experimental conditions in a 2 
(SDHW middle school 
curriculum Yes=No) x2 (summer 
intervention Yes=No) 

Assessment: Pre-test May, Post-
test August-October 

Outcome measures: The primary 
measures were adapted from a 
sun protection diary 1993)—
time outside, mostly in 
sun/shade, wearing a head 
covering, wearing clothing that 
covered shoulders/arms, 

program) had no effect 
on any of the sun 
protection outcomes 
tested. By contrast, the 
summer program did 
have a positive effect 
on parents’ knowledge 

(F=5.52, p<.05) and the 
propensity to have 
their child wear 
sunglasses (F=4.07, 
p<.05). The interaction 
effect between receipt 
of the school program 
and the receipt of the 
summer program was 
tested for each student 
outcome variable 
examined and for the 
two parent outcomes 
with significant main 
effects. None of these 
terms were significant, 
indicating that there 
was no evidence that 
exposure to the SDHW 
curriculum in school 
moderated the effect 
of the summer 
program on child sun 
protection or on the 
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wearing clothing that covered 
legs, and wearing sunscreen. 
Adolescents completed these 
reports for times that they were 
outdoors yesterday. 

parent sun protection 
outcomes.  

Positive relationships 
between exposure to 
the summer program 
and sun protection 
outcomes was evident 
both among students 
and parents. Students 
who reported exposure 
to at least one 
newsletter had a 
greater favourable 
change in their self-
reported use of shade 
when outside and 
number of sunburns 
received in the past 
month than students 
who were not exposed. 
A significant result in 
the opposite direction, 
was however found for 
the SPF of the 
sunscreen used most 
often; participants 
exposed to the 
summer program 
reported using 
sunscreens with a 
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lower SPF rating than 
those not exposed to 
it. Parents who were 
exposed to the 
summer program more 
frequently 

limited their exposure 
to midday sun during 
the past month, had a 
better overall sun 
protection score during 
outdoor activities last 
month, and were more 
likely to apply 
sunscreen to their arms 
than those with no 
program exposure. 
Engagement with the 
program by children 
and parents was 
associated with more 
positive sun protection 
outcomes. Compared 
with less engaged 
students, more 
engaged students 
more frequently wore 
sunglasses when 
outside for more than 
15 minutes in the past 
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month. Parents with 
higher program 
engagement reported 
more positive sun 
protection outcomes 
than those less 
engaged with it—i.e., 
more frequent sun 
protection of child 
(having child wear 
sunscreen with SPF 15 
or higher on child and 
sunglasses and overall 
composite sun 
protection score for 
child), more frequent 
use of sunglasses by 
themselves, plans to 
protect self and child 
more from the sun in 
next month, and 
performing a shade 
audit of their home in 
the last month. 

Schuz 2013a RCT II Germany Students from 7 
high schools, 
mean age 14.32 
(range 13–19), 
50.9% female. 

n=253 Duration: Single session during 
summer 

Summary of intervention: 
interactive presentation 
addressing self-efficacy, 
outcome expectancies, risk 

Being in the 
intervention group 
predicted considerable 
changes in risk 
perception (.30(.06), 
p<.001) and outcome 
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perception, appearance motives, 
and health-related time 
perspective plus general 
information about positive and 
negative effects of sun 
exposure, skin types, skin 
cancer, premature aging, and 
instructions on how to perform 
sun protection. In addition to 
the presentation, each 
participant received a printout 
of a personal UV photo 
depicting UV damage. 

Theory: The Theory of Planned 
Behaviour (TPB), Protection 
Motivation Theory (PMT) and 
the Health Action Process 
Approach (HAPA), Prototype 
Willingness Model. 

Control group: the control 
condition was exactly matched 
to the sun protection 
intervention but targeted a 
different health behaviour: 
interdental hygiene. 

Assessment: Pretest, 
intervention and immediate 
posttest were carried out on the 
same day in a block of two 45-

expectancies (.30(.06), 
p<.001). The 
intervention also 
caused changes in 
health-related time 
perspective (.12(.05), 
p<.01) and appearance 
motives (-.12(.05), 
p<.01). Participants in 
the intervention group 
not only reported a 
longer time perspective 
but also less 
appearance reasons for 
tanning at immediate 
follow-up. There were 
no changes in self-
efficacy (-.03(.06), 
p>.05). The second aim 
of the study was to 
examine the 
importance of changes 
in the intervention 
components for 
predicting changes in 
sun avoidance 
intentions and 
exposure behaviour. 
Changes in self-efficacy 
(.25(.05), p<.001), 
outcome expectancies 
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min sessions, the follow-up took 
place 5–8 weeks later. 

Outcome measures: intention to 
avoid overexposure to the sun, 
exposure behaviour 

(.19(.05), p<.001) and 
health-related time 
perspective (.09(.05), 
p<.01) predicted 
changes in intention, 
while risk perception 
was no significant 
predictor (.04(.05), 
p>.05). Changes in 
intention (-.17(.05), 
p<.01) and changes in 
appearance motives 
(.29(.06), p<.001) 
predicted changes in 
exposure behaviour. 

White 2010 Non-
randomized 
intervention 

study 

III-2 Australia 
(Queensland) 

2 secondary 
schools in 
metropolitan 
areas in 
Queensland: one 
government 
state secondary 
school and other 
private 
secondary 
school; 59.5% 
female aged 13–

16 years (mean 
14.53 years); 
64% fair-skinned 

I= Pre: 34; Post: 25 

C= Pre: 46; post: 29 

Duration: October–November, 
2007 and May–June, 2008; 
Three sessions (one hour/ week 
in school sessions) 

Summary of intervention: 
session 1: behavioural beliefs 
about sun protection; session 2: 
normative support for sun 
protection (normative beliefs); 
session 3: perceptions of control 
over using sun protection 
(control beliefs) 

Theory: Theory of planned 
behaviour 

Protective behaviours: 
(mean change in 
composite scores) 

Pre (SD) Post (SD) 

Intervention 2.96 (0.37) 
3.88 (0.37) 

Control 3.93 (0.33) 
3.44(0.33) 

Absolute mean change: 
1.14 (p=0.04) 
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Control group: No known 
intervention applied to control 
group (Participants in the 
control group had the 
opportunity to receive the 
intervention materials after 
project completion) 

Assessment: BL: 1 week before 
the intervention; FU: 1 week 
after the intervention 

Outcome measures: (observed 
by teachers) Overall sun 
protection behaviours 

Brinker 2017 Post-test 
only 

IV Germany Students in 2 
German 
secondary 
schools, aged 
13-19 years 
(median 15 
years), 45.9% 
female 

n=205 Duration: 30 minutes 

Summary of intervention: The 
mirroring approach was 
implemented by medical 
students from the Education 
Against Tobacco non-profit 
organization 

attending the University of 
Essen in Germany. To increase 
familiarity with the photoaging 
app (called Sunface) and 
students’ participation in the 

mirroring intervention, students 
were asked to download the 
app before our visit, via a letter 
1 week in advance. By this 

n=124, 61.7% agreed 
or strongly agreed that 
their 3D selfie 
motivated them to 
increase use of sun 
protection. Only 25 
(12.5%) disagreed or 
strongly disagreed with 
increased use of sun 
protection in our 
sample. The perceived 
effect on motivation 
was larger in 
participants with 
Fitzpatrick skin types 1-
2 in increased use of 
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means, 36.3% (74/205) had the 
app on their mobile phones 
when we visited the schools. In 
the first 15-minute phase, we 
used the displayed face of one 
student volunteer to show the 
app’s altering features to the 

peer group, providing an 
incentive for the rest of the class 
to test the app. In front of their 
peers and teachers, students 
could interact with their own 
animated face via touch 
(coughing, sneezing, etc.) and 
display their future self-based 
on their skin type or use of sun 
protection or tanning beds at 5, 
10, 15, 20, or 25 years in the 
future. Multiple device displays 
can be projected 
simultaneously, which we used 
to consolidate the altering 
measures with graphics (e.g., to 
explain skin atrophy and solar 
elastosis). We implemented 
mirroring with a Galaxy Tab A 
tablet computer (Samsung, 
Seoul, South Korea) via Apple’s 

AirPlay interface (Apple Inc) 
using the app Mirroring360 
(Splashtop Inc) for the Android 

sun protection (n=70, 
68.0% agreement in 
skin types 1-2 vs n=52, 
55.3% agreement in 
skin types 3-6), and 
also positively 
correlated with higher 
age. 
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operating system (Google Inc). 
In the second 15-minute phase, 
we encouraged students to try 
the app on their own device or 
one of the tablet computers 
provided for students who did 
not own a smartphone or did 
not download the app. Both the 
provided tablet computers and 
the students’ own smartphones 

were connected to the 
projector. 

Theory: None specified 

Control group: None 

Assessment: Immediately 
afterwards 

Outcome measures: Change of 
intentions in outdoor tanning 

Buendia Eisman 
2013 

Cross-
sectional 

IV Spain School pupils 
aged between 
12 and 16 years 
from public 

secondary 
schools. 

n=1,290 at 12 
schools in 
intervention study, 
of which 7 schools 
with 730 students 
intervention, 5 
schools with 560 
students control. 
Final sample 
n=529, n=306 

Duration: Pupils accessed the 
website for at least 1 h in the 
presence of their teachers at the 
end of the school year (June), 
and they were able to use their 
codes to access the webpage 
throughout the summer. 

Summary of intervention: The 
webpage was structured in six 
sections by the Study 

A significant reduction 
in self-reported 
sunburns was observed 
in the quasi-
experimental group in 
comparison with 
controls after adjusting 
for sex and inland or 
coastal location of the 
centre (OR = 0.45, 95% 
CI = 0.23–0.87, P = 
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intervention and 
n=223 control. 

Committee (dermatologists, 
epidemiologists and specialists 
in education): (i) the sun and its 
characteristics; (ii) sun without 
danger; (iii) seven sun 
commandments; (iv) games; (v) 
visits to other Webs and (vi) 
Who are we? The selection of 
content was informed by the 
knowledge gained in the cross-
sectional study on incorrect sun 
habits in the population. 

The first section, the sun and its 
characteristics, analysed the 
nature of the sun, the 
characteristics of UV radiation 
and education on the dangers 
of sunburns both for short-term 
health and for cutaneous cancer 
in later year. It explained the 
skin effects of sunbathing 
without taking precautions and 
indicated times when 
sunbathing is more dangerous. 
Positive effects of UV exposure 
were also shown (vitamin D, 
positive psychosocial and 
behavioural effects).  

The second section, sun without 
danger, emphasized the factors 

0.018). Adjusted OR 
showed that there was 
a significant 
improvement in the 
use of physical 
measures, use of sun 
cream, frequency of 
sun cream application 
every 2 h and use of 
protection on cloudy 
days. Before the 
intervention, the rate of 
self-reported 
sunburning in the 
inland schools was 
53.4% (SE = 1.8), 
whereas in the coastal 
schools, it was 56.2% 
(SE = 1), with no 
statistical differences 
observed (P = 0.19). 
After the intervention, 
in the control group, 
these rates decreased 
slightly to 43.8% (SE = 
1.3) in inland schools 
and to 52.8% (SE = 2.7) 
in coastal schools, with 
no statistical 
differences observed (P 
= 0.14), whereas in the 



 

 
 

109 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

identified in the survey as 
associated with the presence of 
sunburns, including appropriate 
sun exposure times, use of 
physical sun protection 
measures (T-shirt, cap ⁄ hat, 

sunglasses, or shade), and 
correct sunscreen use as a 
complementary protection 
measure but not the only one. 

The third section contained 
seven key recommendations for 
healthy sun habits in a clear 
language adapted to 
adolescents: (i) avoid sun 
exposure between mid-day and 
6 pm; (ii) make use of the shade 
whenever you are outdoors; (iii) 
use a cap and t-shirt in 
recreational and sports activities 
with sun exposure; (iv) put on a 
large amount of 
photoprotective cream before 
leaving home and regularly 
every 2 h; (v) sun is also 
dangerous on cloudy days; (vi) if 
your skin and eyes are light, you 
must be especially careful and 
(vii) do not use artificial tanning 
equipment. In the fourth 

quasi-experimental 
group, the rate of 
sunburning decreased 
considerably to 19% 
(SE = 4.3%) in the 
inland schools and to 
44.8% (SE = 3.4%) in 
the coastal schools (P 
= 0.003). Adjusted OR 
showed that there was 
a significant 
improvement in the 
self-reported use of 
four physical measures 
(OR 2.45, 95% CI 
1.78.7.70), use of sun 
cream (OR 1.12, 95% CI 
1.04–2.40), frequency 
of sun cream 
application every 2 h 
(OR 1.31, 95% CI 1.16–

3.80) and use of 
protection on cloudy 
days (OR 1.31, 95% CI 
1.08–2.05). However, 
there was no 
improvement in sun 
exposure timetable or 
knowledge. 
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section, the participant could 
choose among three games, 
designed to facilitate learning in 
an enjoyable and attractive 
manner for adolescents: (i) 
Jawbreaker; (ii) how much do 
you know? and (iii) sun 
protection kit. 

Section 5 featured links with 
Webs related to other healthy 
life habits that could be of 
interest to participants: ‘I sign 

up for not smoking’, ‘I don’t 

smoke today’ (campaign 

conducted in the same 
geographic area for the 
prevention of smoking) ‘Health 

protection’, ‘Road safety’ and 

similar pages aimed at 
adolescents. The objective was 
to promote all aspects of 
healthy life in the setting of a 
prevention culture. 

Theory:  

Control group:  

Assessment: Baseline, 3 months 
post-intervention 

Outcome measures: Frequency 
and duration of sunbathing, the 
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use of sun cream, the sun 
protection factor of creams 
used, the adoption of 
precautionary measures on 
cloudy days and the use of 
physical sun protection 
measures (e.g. T-shirts, caps ⁄ 

hats, sunglasses and staying in 
the shade). In an attempt to 
quantify sun exposure effects, 
pupils were asked about their 
history of self-reported sunburn 
and the presence of blisters in 
any sunburned areas. To avoid a 
potential inter-individual 
variation in the concept of 
‘sunburn’, it was specifically 

defined (moderate degree of 
painful erythema lasting for a 
few days). All questions were 
explicitly referred to the 
previous summer. 

Davis 2015 Pre-post 
study 

IV US (Arizona) Nine schools in 
five school 
districts of 
Tucson, Arizona, 
to a total of 1284 
students. A total 
of 242 of the 
include students 

n= 491 students of 
whom 468 took the 
pretest and 411 the 
posttest 

Duration: 50-65 minutes 

Summary of intervention: 
Delivered by college students in 
the classroom. The intervention 
consists of a 25-min PowerPoint 
presentation and three 
interactive activities that 
reinforce main concepts in the 

Student participants 
perceived their risk of 
skin cancer during their 
lifetime as higher after 
the intervention 
(p=0.01). They did not 
report a change in their 
short-term sunscreen 
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were from 
middle school 
presentations 
and 249 were 
from high school 
presentations. 

presentation and target 
components of the HBM. The 
PowerPoint presentation covers 
basic epidemiology, skin 
structure, types of skin cancer, 
UVR, sun protection strategies, 
and tanning consequences. To 
target perceived susceptibility, 
the presentation includes a 
video testimonial of an 11-year-
old survivor of melanoma. To 
target perceived severity of UVR 
damage, the presentation 
displays striking images of 
overexposed individuals, 
including celebrities and the 
damage to their appearance. 
Benefits of not engaging in 
indoor tanning are expressed 
through the display of items 
that could be bought in 
exchange for the money spent 
at tanning booths. Following the 
presentation, students are able 
to look in a filtered UV skin 
analyser that shows UVR-
damaged skin, learn how to be 
conscious sunscreen consumers, 
and use a UVR-detecting 
Frisbee to visualize sun 

use (p=0.64), or their 
short-term tanning 
behaviours (p=0.17); 
however, after the 
Project SASS 
intervention, 
participants reported 
less appeal for tanned 
skin than before the 
intervention (p<0.001). 
The distribution of 
answers for perception 
and behaviour 
questions was the 
same across grade 
levels with one 
exception: self-
reported tanning 
behaviours did not 
show any change 
among high school 
students (p=0.84) but 
was statistically less 
among the middle 
school students 
(p=0.035). Middle 
school students were 
more likely to report 
that they spend less 
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protection afforded by specific 
types of fabrics. 

Theory: Health Belief Model 

Control group: None 

Assessment: Pre- and 
immediately post-intervention. 

Outcome measures: Perceived 
knowledge gain, and intent to 
change behaviour. 

time in the sun post-
intervention.  

Participants displayed 
an increase in 
knowledge for all three 
knowledge items 
(p<0.0001). There was 
a 74.4 % increase in 
correct answers for 
naming the three types 
of skin cancer; a 76.9 % 
increase for identifying 
the factors that 
increase UVR; and a 
67.6 % increase for 
determining 
appropriate sun 
protection behaviours. 
There were no 
significant differences 
in knowledge between 
middle school and high 
school participants. 

Kouzes 2017 Pre-post 
study 

IV US (Nevada) Students in 
fourth to tenth 
grade in 7 
schools 

n=1,441 pre, 
n=987 post (not 
matched) 

Duration: 1 school year 

Summary of intervention: Sun 
Smart Schools pilot program. 
The program consisted of 
numerous essential elements 
but allowed participating 

Among elementary 
school students, there 
was an increase 

of 8.1 percentage 
points (P = .047) from 
pre-intervention to 
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schools flexibility in how best to 
implement these elements. 
Examples of physical sun-
protective elements included 
asking parents to have their 
child apply sunscreen before 
coming to school, providing a 
1-ounce bottle of sunscreen to 
each student for use while on 
school grounds, and allowing 
students to wear hats and 
sunglasses while outdoors 
during the school day. Teachers 
were given an age-appropriate 
curriculum about sun safety to 
incorporate into their lessons, 
daily UV index announcements 
to broadcast over the intercom 
system, and guest speaker 
presentations to educate 
students about UV and sun 
safety. Each school was required 
to use an age-appropriate, 
evidence-based curriculum (the 
Environmental Protection 
Agency SunWise for grades 
kindergarten through eighth, 
SunSmart U developed by the 
Skin Cancer Foundation for 
grades 6 through 12, and 
CATCH Global Foundation’s Ray 

post-intervention 
among those reporting 
yes to “Do you always 

or sometimes put 
sunscreen on when you 
go outside for a long 
time?” Additionally, 

there was an 18.5 
percentage-point 
increase (P = .003) in 
the number students 
who reported wearing 
sunglasses post-
intervention. There was 
no significant 
difference in hat use, 
long-sleeve shirt use, 
or seeking shade. 

Middle school students 
showed a significant 
increase of 19.1 
percentage points (P = 
.003) among those who 
reported wearing a hat, 
and a 29.5 percentage-
point increase (P < 
.001) in those who 
reported wearing a 
long-sleeve shirt when 
outside in the middle 
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and the Sunbeatables [for pre-
schoolers and kindergarten 
through first grade]). Schools 
were also asked to adopt a 
written policy for sun safety.  

Theory: None specified 

Control group: None 

Assessment: Beginning 
(Aug/Sep) and end (May) of the 
school year 

Outcome measures:  

of the day. There was 
no significant 
difference in sunscreen 
use, sunglasses use, or 
seeking shade.  

High school students 
who participated in the 
Sun Smart Schools 
program showed a 
significant 14.9 
percentage-point 
increase (P = .04) in 
sunscreen use and a 
nonsignificant increase 
of 13.3 percentage 
points (P = .07) in hat 
use when outside for a 
long time from pre-
intervention to post-
intervention. There was 
no significant 
difference in 
sunglasses use, long-
sleeved shirt use or 
seeking shade.   

Although parents were 
not directly exposed to 
the program, they 
received information 
and updates in 
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newsletters and, 
potentially, 
through their children. 
Even with this limited 
exposure, there was 
a significant increase of 
10.9 percentage points 
in parents who re-
ported wearing a long-
sleeve shirt when 
outside in the middle 
of the day. There was 
no significant 
difference in sunscreen 
use, hat use, sunglasses 
use, or seeking shade.  

Mijkovic 2014 Pre-post 
study 

IV Serbia 16- and 17-year 
old students 
from 11 high 
schools 

2007: n=1660 pre, 
n=1545 post. 2008: 
n=1138 pre, 
n=1017 post. 

Duration: 90 minutes 

Summary of intervention: 
lecture and a workshop, covered 
the following topics: (1) solar 
radiation – wavelengths, (2) 
damage of the ozone layer and 
its health-related effects, (3) 
beneficial effects of sunbathing, 
(4) adverse effects of UV 
exposure from sun and/or 
sunbeds, (5) proper behaviour 
at the exposure, (6) UV radiation 
index, (7) sunscreens for beach 
and daily skin care products, (8) 

(Strange analysis, 
tables broken down by 
year of birth and year 
of survey, no overall 
pre/post comparisons 
reported) Isolated 
improvements in some 
behaviours for some 
years of birth/year of 
survey. Looking by 
gender for 2008 (the 
best summary there is), 
there were declines in 
wearing hats for girls, 
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sunbeds – legislation, World 
Health Organization (WHO) 
recommendations, (9) artificial 
skin tanning products, and (10) 
post-exposure skin care and 
products. 

Theory: None specified 

Control group: None 

Assessment: Pre (Spring), Post 
(Autumn) 

Outcome measures: Attitude 
and sun protection behaviour 

increases in wearing 
sunglasses and long 
sleeves and sunscreen 
for girls, and a 
decrease in sunburns 
for girls. There was an 
increase in sunscreen 
use for boys, and a 
decrease in sunburns. 

Miller 2015 Pre-post 
study 

IV US 
(California) 

Students 
identifying as 
Hispanic or 
Latino, grades 4-
8 

n=777 Duration: 3 x 1 hour lessons 
over 3 weeks 

Summary of intervention: 
SunSmart was based upon a 
large-scale US sun safety 
intervention and further 
developed to target a 
predominantly Hispanic student 
population. Each unit included a 
brief lecture, indoor project-
based activities to illustrate 
theory-driven learning 
objectives and outdoor 
interactive activities designed to 
increase children’s perceived 

self-efficacy and to reduce and 

Significant 
improvements were 
observed across several 
cognitive outcomes 
related to sun 
protection, including 
knowledge of and 
attitudes toward sun 
protection and self-
efficacy to wear 
sunscreen. However, 
changes in sun 
protective behaviours 
were not achieved. In 
univariate analyses, no 
significant differences 
were observed 
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overcome barriers in sun 
protective behaviours. 
Undergraduate instructors 
modelled sun protective 
behaviour throughout, wearing 
hats, sunscreen, protective 
clothing and sunglasses and 
identifying shaded areas for 
outdoor classroom activities. 

Theory: Social cognitive theory, 
with self-efficacy, observational 
learning and mastery experience 
used as central constructs 

Control group:  

Assessment: Pre- and post-
intervention 

Outcome measures: Sun 
protective behaviours were 
measured to ascertain use of 
protection during peak hours 
on school days. These 
behaviours were assessed with 
four questions regarding sun 
protective practices (use of long 
sleeves, a hat, sunscreen and 
shade) on the day prior to the 
questionnaire that were 
averaged into a single exposure 
score. 

between pre and 
posttest on individual 
behaviour items. No 
significant changes in 
sun protective 
behaviours during peak 
hours at school were 
observed from pre- to 
posttest in multiple 
regression models 
when items were 
averaged into a 
continuous summary 
score. However, in 
subgroup analyses, 
students in grades 4–5 
improved their 
behaviours on average 
-0.16 points less from 
pre- to posttest 
compared to students 
in grades 6–8 
(P<0.001). 

Self-reported sunburn 
in the past month 
decreased significantly 
from pre- to posttest in 
the full sample (Beta = 
-0.17; P<0.001). In 
subgroup analyses, 
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students who 
participated in the 
Spring reported higher 
scores and thus, lower 
sunburn decreases 
from pre to posttest 
compared to those 
who participated in Fall 
(P<0.001). 

Olson 2008 Post-test 
only 

IV US 
(Vermont) 

Seventh and 
eighth grade 
students (No 

gender 
information 

available) 

n=113 Duration: Single session 

Summary of intervention: 
Education session on the risks 
of sun exposure, then students 
viewed faces under UV light 

Theory: In terms of assessments, 
used the Theory of Reasoned 
Action, to assess behavioural 
intention for using sunscreen. In 
addition, based on the 
transtheoretical model, current, 
past and future use of 
sunscreen and pros and cons of 
sun protection were assessed. 

Control group: No control 

Assessment: 2 weeks post 

Outcome measures: Current and 
past sunscreen use, sun benefits 
and sun risk attitudes 

One-third of students 
who had not previously 
intended to use 
sunscreen in the next 
month now indicated 
that they intended to 
use it. Students who 
could see damage 
under the UV light 
were 2.9 times more 
likely to intend to use 
sunscreen in the future 
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Sumen 2015 Non-
randomized 
intervention 

study (with 
control 
group) 

III-2 Turkey Students at two 
maritime high 
schools 

n=389 
intervention, 
n=178 control 

Duration: Single session (35-45 
minutes) 

Summary of intervention: 
Training regarding skin cancer, 
simple sun protection steps and 
harmful effects of the sun in 
their classrooms. Students 
watched a 5-minute “Dear 16-
Year-Old Me” video with Turkish 

subtitles which was filmed by 
people diagnosed with skin 
cancer in order to emphasise 
the importance of skin cancer in 
adolescence. At the end of the 
training, brochures on skin 
cancer and sun protection were 
distributed to students. Four 
weeks after the training, 
advisory posters regarding skin 
cancer and sun protection were 
hanged within the school. 

Theory: None specified 

Control group: No intervention 
(waitlisted) 

Assessment: Pre-test, follow-up 
at 8 weeks 

Outcome measures: 10 
questions were asked to 

The rates of students in 
the experimental group 
reporting most sun 
protection behaviours 
increased significantly 
between pre-test and 
follow-up: use of sun 
protection creams in 
summertime to be 
protected from the sun 
Pre-test 76.1%, Post-
test 86.1%, p=0.000; 
use of sun protection 
creams repeatedly 
when remaining under 
the sun for long 
periods of time 49.9% 
vs. 65.0%, p=0.000; use 
of SPF above 20 54.8% 
vs. 81.8%, p=0.000; 
remain in the shade 
generally in 
summertime 42.4% vs 
59.6%, p=0.000; pay 
attention not to go out 
between 10:00-16:00 
82.0% vs 90.2%, 
p=0.001; us of 
sunglasses while going 
out 66.6% vs. 77.5%, 
p=0.001; and use hats 
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determine their behaviours in 
terms of sun protection 

with long edges while 
going out 54.2% vs. 
60.9%, p=0.064. Use of 
sun protection cream 
while going out, at the 
beach, etc decreased 
41.4% vs 23.9%, 
p=0.000.  

The number of those in 
the control group who 
use sun protection 
cream again while 
remaining too long 
under the sun 
increased significantly 
in the post-test 33.1% 
vs 44.9%, p=0.036. 

Roberts 2009 Group RCT II US (Illinois) White 
undergraduate 
students who 
were travelling 
to sunnier 
environs (< 35° 
latitude) for 
spring break 

Private university 
campuses (2); 

73% female; 
mean age 20.6 

Intervention: (one 
college) 

Community 
campaign group 
(31) 

Combination 
intervention (30) 

Control: another 
college (27) 

Duration: 3 weeks prior to 
spring break (March) 

Summary of intervention: 
Community-based 
informational campaign (A 
program based on the American 
Cancer Society’s (ACS) 

“Definitely a 15” campaign. 2 

arms Arm 1: ACS posters 
emphasized both health- and 
appearance related effects of 
sun exposure, messages about 

The cognitive-
behavioural group 
exhibited increased 
knowledge, more 
positive attitudes 
toward UV protection, 
greater advancement 
through stages of 
change, and greater 
protective clothing use 
relative to the 
comparison or 
community-education 
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years; White 
(100%) 

sun exposure and skin cancer 
via informational booths, free 
posters, t-shirts printed with 
program slogans worn by 12 
student assistants, student 
newspapers etc. Arm 2: 
Combination of the campaign 
and a cognitive-behavioural 
small group intervention 
(weekly 45-minute sessions for 
3 weeks in small groups of 4–6 
people); sample of sunscreen 
(10% reported receiving free 
samples) and sunless tanners. 

Theory: transtheoretical model 

Control group: No intervention 

Assessment: BL: 4 weeks prior to 
spring break; FU: week following 
spring break 

Outcome measures: Number of 
days using sun screen (≥15 SPF) 

while outside during spring 
break); Overall protective 
behaviours when in the sun for 
more than 15 minutes (e.g., 
wear a hat, use a sunscreen with 
SPF of 15 or greater)- 5 point 
Linkert scale, items summed to 
give score); Average hours of 

groups. The 
informational 
campaign had little 
apparent impact in this 
study.  

Mean change in 
number of days using 
sunscreen 

BL: 1.4 days 

FU: Absolute mean 
change: Arm 1: 0.4 
days Arm 2: 1.0 days 
P=0.07 

Overall protective 
behaviours (Composite 
score score) 

BL: 31.6 (7.4) 

FU: Absolute mean 
change: Arm 1: -2.7 
Arm 2: no change 
(significant) 

Incidence of sun 
exposure (Total hrs) 

Arm 1: 

BL: Total hrs (SD): 17.3 
(9.3) 
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sun exposure and during peak 
hrs. (10 a.m.-3 p.m.) during 
spring break; Skin colour (range 
of 12 skin colours) after spring 
break (1 week); Degree of tan 

(no tan to very tan) after spring 
break (1 week); Average no. of 
days with sunburn during spring 
break) 

FU: (Absolute mean 
change) 

Total hrs. Peak hrs. 

+5.3 hrs +3.4 hrs 

Arm 2: 

BL Mean hrs (SD): 12.4 
(6.1) 

FU: (Absolute mean 
change) 

Total hrs. Peak hrs. 

+1.0 hrs +0.1 hrs 

Absolute mean change 
in skin colour scale 

BL: Mean score Arm 1 
5.0 (2.2) Arm 2 4.9 (2.3) 

FU: Arm 1 -0.02 Arm 2 
-0.08 (significant) 

Skin tan (absolute 
mean change) 

BL: Arm 1 1.0 (0.9) Arm 
2 0.9 (1.0) 

FU: Arm 1 no change 
Arm 2 -0.08 
(significant) 
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Sun burn incidence 
(absolute mean 
change) 

BL (mean days): Arm 1 
1.3 days 

FU: Arm 1 0.3 days (NS) 
Arm 2 .5 days (NS) 

Carli 2008 RCT  II Italy 
(Florence) 

University 
students (21-23 
yrs. old 
volunteers; Mean 
age: 24.0 yrs); 
74% females; 
Fair skin: 43% 

Intervention (post 
only): n=46 

Control (post only): 
n=40 

Duration: May 2004 

Summary of intervention: Short 
leaflet with statements about 
advice for safe sun exposure in 
accordance with the UV-I value, 
received a commercially 
available UV-I sensor with brief 
instructions for its use. 

Theory: None specified 

Control group: The same 
information was given to 
controls, but no UV sensor. 

Assessment: (Post only) July and 
August of 2004 

Outcome measures: Overall use 
of protective behaviours 
according to daily diary log; 
Sunscreen Use; Clothing (t-shirt) 
Use; Hat Use; Sunglasses Use;  

During days of sun 
exposure, subjects 
randomised to the 
intervention group had 
longer average time of 
sun exposure (227.7 vs 
208.7 min per day, 
P=0.003), also between 
noon and 4pm 
(p<0.001), and less 
frequently adopted sun 
protective measures 
than controls, and they 
experience more 
frequent sunburns. The 
odds ratio of sunburns 
was 1.60 for subjects in 
the intervention group 
compared with the 
controls (after 
adjustment for sex, 
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Average time (min) of sun 
exposure during peak hours – 
daily diary log; Average days 
with sunburns during overall 
sun exposure 

sunscreen use and skin 
type).  

Sunscreen Use: # of 
days 
(intervention)=311; 
(Control): 364 

% of days with sun 
protection: 
Intervention 41.4% 
Control 47.2% 

Absolute pct pt 
change: -5.8% days; p-
value = 0.02 

Clothing Use: # of days 
(intervention)=190; 
(Control): 185 

% of days with sun 
protection: 
Intervention 25.3% 
Control 24.0% 

Absolute pct pt 
change: +1.3% day; p-
value = 0.56 

Sunglasses Use: # of 
days 
(intervention)=180; 
(Control): 239 
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% of days with sun 
protection: 
Intervention 23.9% 
Control 30.8% 

Absolute pct pt 
change: -6.9% days; p-
value = 0.003 

Hat: # of days 
(intervention)=48; 
(Control): 185 

% of days with sun 
protection: 
Intervention 6.4% 
Control 10.2% 

Absolute pct pt 
change: -3.8% days; p-
value = 0.004 

Average time (min) of 
sun exposure during 
peak hours in 2 months 
– daily diary log: 
Intervention 129.2 mins 
Control 106.0 mins 

Change in minutes: 
+23 mins; p-value: <0 
.001  

Proportion of days with 
sunburns during 



 

 
 

127 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

overall peak exposure 
in spring break: 
Intervention 27.8% 
Control 21.5% 

Absolute change in 
days of sunburn: +6.3 
(2.0, 10.6) 

Dubas 2012 Group RCT II US Outdoor female 
college student 
athletes (NCAA 
Division IA 
female golf 
teams).  Female 
100%; Mean age 
19 yrs; Skin type 
I-III: 41%  

N= 83 Intervention: 
39 Control: 44 

Duration: First exposure: Spring 
1996 Second exposure: Spring 
1997 (in late February for 6 
weeks) 

Summary of intervention: 
Extended version of Sunny Days 
Healthy Ways: study-
supplemented sunscreen in 
their golf bags and locker 
rooms. In addition, each 
treatment participant received 5 
tubes of SPF 30 sunscreen 

Theory: None specified 

Control group: participants were 
given free cosmetic samples 
(unrelated to skin health), had 
their picture taken with an 
instant camera, and were 
notified that they would be 
contacted for follow-up. 

Assessment: 1 month 

The athletes for whom 
sunscreen was placed 
in the locker room and 
bags exhibited a 
statistically greater use 
of sunscreen at the end 
of the study compared 
with the control group 
(P = .01). Provision of 
readily available 
sunscreen in the locker 
room resulted in an 
average of 1.13 more 
days per week of 
sunscreen use, after 
adjustment for baseline 
use (P = .008). In 
addition, players with 
ready access to 
sunscreen during 
competitions increased 
their reapplication, 
although not 
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Outcome measures: re-
application of sunscreen -during 
practice -during competition; 
Mean days of SS use / week 

significantly, by nearly 
20% (P = .10). 
Sunscreen 
reapplication during 
practice did not 
change for either 
group. Sunscreen Use: 
(% of athletes) a) Re-
application of 
sunscreen -during 
practice: Intervention 
Pre 27% Post 20%, 
Control: Pre 31% Post 
28%,  ES -4.0 pct pt 
(95% CI -22.3, 14.3);  -
during competition 
Intervention Pre 45% 
Post 64%, Control: Pre 
54% Post 51%, ES 22.0 
pct pt (95% CI 0.9, 
43.1);  b) Overall 
sunscreen use 
Intervention Pre 
3.05(2.00) Post 
3.80(2.26), Control: Pre 
3.10(2.04) Post 
2.69(1.69) ES: +1.13 
days, p-value =0.01 

Ally 2018 Pre-post 
study 

IV US 
(California) 

Student-athletes 
(SAs), coaches, 

Pre: 116; Post 730. Duration: Single session The rate of sunscreen 
use 4 or more days per 
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and athletic 
trainers (ATs). 21 
sports, 16 of 
which (76%) 
were considered 
outdoor sports. 
Aged 18+ 

Summary of intervention: 
SUNSPORT dermatologists 
conducted the educational 
intervention, which included 1-
on-1 education of SAs during 
annual physical skin 
examinations and team 
education with presentations on 
skin cancer risk, sun-protective 
practices, and sunscreen use for 
SAs, coaches, and ATs. The 
program also promoted indirect 
emphasis of sun-protective 
practices by ATs and coaches 
following direct interventions. 
Handouts on athlete-specific 
dangers of excessive UVR and 
recommended sunprotective 
practices were provided. 

Theory: None specified 

Control group: None 

Assessment: Post-intervention 

Outcome measures: number of 
days of sunscreen use per week 
before intervention (from 
surveys collected on September 
23, 2012) and after intervention 
(from all surveys collected 
thereafter). 

week increased from 
26% to 39% (P = .02) 
and more than twice as 
many SAs reported 
receiving sun safety 
recommendations from 
their coaches (26% 
before intervention vs 
57% after intervention 
[P < .0001]). Most SAs 
([90%) agreed that 
sunscreen prevents 
skin cancer, but the 
percentage of SAs who 
believed that athletes 
are at increased risk for 
skin cancer was greater 
after intervention (54% 
before vs 67% after 
intervention [P = .04]).  

Following intervention, 
greater sunscreen use 
was observed in SAs 
with skin types I to III 
(28% before vs 47% 
after intervention [P = 
.0056]), in female SAs 
(34% vs 53% [P = 
.0364]), and in SAs who 
were concerned about 
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aesthetic or skin 
cancer-related 
consequences of UVR 
(29% vs 55% of those 
concerned about 
wrinkles and/or 
freckles [P = .0028] and 
30% vs 45% of those 
concerned about 
cancer and burns [P = 
.01]). After intervention, 
a higher percentage of 
SAs used sunscreen 
frequently if they were 
outdoors 2 or more 
hours per day (30% 
before vs 42% after 
intervention [P = .05]), 
if they were outdoors 
10 or more months per 
year (33% vs 42% [P = 
.04]), and if they had 1 
to 3 sunburns in the 
past year (26% vs 40% 
[P = .034]). 

Fernandez-Morano 
2015 

Pre-post 
study 

IV Spain (Costa 
del Sol) 

Adolescents 
attending 12 
classes in 
secondary 
schools, aged 

n=228 (n=308 
initially recruited, 
n=270 complete 
pre-test) 

Duration: 90 minute session in 
May-June 

Summary of intervention: A 
multicomponent intervention 
was conducted during school 

In the analysis of 
change in sun-
exposure habits after 
the intervention, 
statistically significant 
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14-17, 55.3% 
female 

hours, with a duration of about 
90 minutes and delivered by a 
dermatologist with experience 
in occupational training. During 
this intervention, a slide show 
provided information about sun 
exposure, its benefits and risks 
(such as skin cancer and 
photoaging), and protection 
measures, transmitting a 
positive message. Next, a 
workshop was held to examine 
sun-protection creams, the 
teenagers were familiarised with 
a dermatoscope and with the 
ABCD rule for the early 
detection of melanoma, and 
educational videos were shown. 
At the end of the session, 
questions were answered and 
the adolescents contributed 
ideas or comments on 
photoprotection. As an 
additional motivating activity, 
each class prepared a collage 
setting out positive and 
negative messages on 
photoprotection. 

Theory: None specified 

differences were 
observed in the 
number of hours the 
study subjects 
remained on the beach 
at mid-day (p = 0.049), 
and borderline 
significant differences 
were observed for 
cases of sunburn (p = 
0.051). There was no 
difference in the 
number of days spent 
sunbathing, or the 
overall number of 
hours per day spent 
sunbathing. 

Among the sun-
protection practices 
considered, analysis 
revealed changes in 
the use of sunshades 
(p = 0.006) and in 
avoiding exposure on 
the beach at mid-day 
(borderline significant, 
p = 0.052), but no 
significant changes in 
the use of sunglasses, 
sunhats, long 
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Control group: None 

Assessment: Pre-intervention 
(Jan-Mar), post-intervention (3 
months after intervention) 

Outcome measures: Scales (0-
100) for habits of sun exposure, 
sun protection practices, 
attitudes regarding the sun and 
knowledge related to sun 
exposure. Higher scores 
indicated low sun exposure, 
good sunscreen practices, 
positive attitudes to sun 
protection and good knowledge 
of sun exposure.  

sleeves/trouser, or 
sunscreen. 

Analysis of pre vs post-
intervention change 
showed that in three of 
the 14 items in the 
questionnaire section 
on attitudes to sun 
exposure, there were 
statistically significant 
differences. 

For the seven items 
related to knowledge 
about sun exposure, a 
higher rate of correct 
answers was observed 
in the post-
intervention 
assessment, with 
statistically significant 
differences (p < 0.001) 
for three items. 

The analysis of changes 
in the scores, 
standardised to a 
range of 0–100, 
revealed a significant 
improvement in the 
scores for three of the 
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four sections: sun 
exposure habits, 
attitudes to sun 
exposure and 
knowledge about sun 
exposure (p < 0.001) 

Tuong 2014 RCT II US 
(California) 

11th grade 
students 

40 female and 10 
male 11th grade 
students. Groups: 
1.
 Appearanc
e video 

2. Health 
video   

Duration: 5 minutes 

Summary of intervention: 5 
minute videos discussing 
appearance (or health) effects of 
tanning. The appearance-based 
video discussed the 
contribution of UV light to 
premature cutaneous aging and 
how sunscreen use could help 
delay signs of skin aging. A 
mixed-race actress, who was 
featured in both videos, was 
chosen to mirror our young and 
ethnically diverse target 
population. Computer-
generated images, animations, 
popular culture references, and 
humour made the educational 
videos more relatable.  

Theory:  Health Belief Model.  

Control group: The health-
based video discussed the 
growing incidence of melanoma 

Within-group analysis 
showed that the 
appearance-based 
group reported 
significantly higher 
mean sunscreen use at 
the 6-week follow-up 
period (2.8 +/- 2.2 
d/wk) compared with 
baseline (P < .001). In 
contrast, the health-
based video 
intervention group 
reported a mean 
sunscreen application 
frequency of 0.9 +/- 
1.9 days per week that 
was not significantly 
different from baseline 
(P = .096). 

Between-group 
comparisons revealed 
that the mean increase 
in sunscreen 
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among young people and the 
link between skin cancer and UV 
radiation. It also explained how 
sun protection could lower skin 
cancer risk. 

Assessment: Baseline, 6 weeks  

Outcome measures: Sunscreen 
application behaviour (average 
number of days per week that 
participants applied sunscreen 
during the preceding 30 days) 

application was 
significantly higher in 
the appearance-based 
group (2.2 +/- 1.4 
d/wk) than the health-
based group (0.2 +/- 
0.6; P<.001). 
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Outdoor occupational settings:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ setting n (number of 
participants) 

Description of program/activities/elements 

Andersen 
2008 

Pair-matched 
group 
randomized 
posttest 

III-2 US - 8 Western 
states and 1 
Canadian 
province 

Ski area employees and 
visitors, in 26 ski areas in 
Western US and 

Canada. 64% male, 96% 
white, mean age 34 years 

n = 1,463 (completed 
fall posttest. n=13 ski 
areas received 
intervention, n=13 
did not 

Duration: January to April 2002 

Summary of intervention: Go Sun Smart (GSS) 
Health Communication Campaign: 
advice/training to wear sun protection 
(sunscreen & protective lip-balm, hat, 
protective eyewear) delivered through 
workplace communication channels using 23 
items including posters, magnets, website, 
newsletter articles, training programs for 
managers 

Theory: Diffusion of Innovations Theory (DIT), 
Self-Perception Theory, Agenda-Setting 
Theory, Social Cognitive Theory, Extended 
Parallel Processing Theory 

Control group: No intervention in these areas 

Assessment: Pretest: Early fall 2001 (March-
April); Immediate Posttest: March to April 2002 
(Buller 2005); Long-term Posttest: September 
2002 -October 2002 (Andersen 2008). This 
paper reports on the long-term post-test 
results. 

Outcome measures: Sun protective behaviours: 
(five-point scale where 1=always; 5=never) for 
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using sunscreen, sunscreen lip balm; wearing 
protective clothing, hats, and 
sunglasses/goggles; having: sunscreen, 
sunglasses, and a hat at all times while at work; 
limiting time in the sun; staying in the shade, 
and averaged sun protection scale; Sunburns 
(Y/N) during the summer 2002. 

Andersen 
2012 

Pair-matched 
group 
randomized 
posttest 

III-2 US and 
Canada 

Employees at 67 U.S and 
Canadian ski areas. 64% male, 
mean age 35.7 years, 93% 
white. 

n = 2,228. n=33 
intervention areas, 
n=35 control (Basic 
Dissemination 
Strategy) areas 

Duration: Disseminated over a single ski season 
in three waves (2004-05, 2005-6, 2007-08) 

Summary of intervention: BDS (Basic 
Dissemination Strategy) + EDS (Enhanced 
Dissemination strategy) of Go Sun Smart (GSS) 
Health Communication Campaign: 
advice/training to wear sun protection 
(sunscreen & protective lip-balm, hat, 
protective eyewear) delivered through 
workplace communication channels using 23 
items including posters, magnets, website, 

newsletter articles, training programs for 
managers 

Theory: Diffusion of Innovations Theory (DIT), 
Self-Perception Theory, Agenda-Setting 
Theory, Social Cognitive Theory, Extended 
Parallel Processing Theory 

Control group: BDS only of GSS sun safety 
program. 

Assessment: Cross-sectional during ski-season 
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Outcome measures: Sun protection 

Walkosz 
2015 

Pair-matched 
group 
randomized 
posttest 

III-2 US and 
Canada 

Employees at 53 U.S and 
Canadian ski areas. 61% male, 
mean age 36 years, 94% 
white. 

n=2,940 Duration: Disseminated over a single ski season 
in three waves (2004-05, 2005-6, 2007-08) 

Summary of intervention: BDS (Basic 
Dissemination Strategy) + EDS (Enhanced 
Dissemination strategy) of Go Sun Smart (GSS) 
Health Communication Campaign: 
advice/training to wear sun protection 
(sunscreen & protective lip-balm, hat, 
protective eyewear) delivered through 
workplace communication channels using 23 
items including posters, magnets, website, 

newsletter articles, training programs for 
managers 

Theory: Diffusion of Innovations Theory (DIT), 
Self-Perception Theory, Agenda-Setting 
Theory, Social Cognitive Theory, Extended 
Parallel Processing Theory 

Control group: BDS only of GSS sun safety 
program. 

Assessment: Cross-sectional in Jan-Apr 2012, 
5-7 years after dissemination trial 

Outcome measures: Sun protection (combined 
score scale 5-35) 

del Boz 
2015 

Cross-
sectional 

IV Spain (Costa 
del Sol) 

6 golf courses, 57% golfers 
and 43% golf course 
workers), 70.4% had fair skin. 

n=351 Duration: Single session, one day visit 

Summary of intervention: Under the slogan 
‘‘Enjoy golf without harming your skin,’’ the 
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intervention was carried out by a team of 
qualified healthcare professionals from the 
dermatology department at our hospital-
including dermatologists, nurses, and auxiliary 
nurses-who were assigned to five healthcare 
stations. Our campaign included cognitive 
factors such as providing and explaining 
information about sun exposure habits, sun 
protection measures, proper selection of 
sunscreens, and other topics. It also included 
novel emotional and motivational factors such 
as biometric feedback and an educational-
motivational technique of proven efficacy. This 
technique consists of identifying possible risk 
factors and behaviours, identifying suspicious 
lesions, using Woodlight to identify subclinical 
sun damage, identifying risky behaviours, and 
providing individualized feedback about the 
findings---as the slogan says, encouraging 
participants to ‘‘enjoy the sun with 
precautions’’-- and about behavioural factors 
(for example, helping them choose the best 
sunscreen for their skin type). Another novel 
component was the inclusion of dermoscopy, a 
highly sensitive and specific diagnostic 
instrument in dermatology. 

Theory: None specified 

Control group: None 

Assessment: Immediate 
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Outcome measures: Intention to change 
behaviour. 

Hall 2008 Group RCT  II US (Georgia, 
Nevada, 
Kansas) 

Recreational (Pools), 
Lifeguards at 14 pools, Mean 
age 17.02 (5.32) 

n=260 baseline, 
n=195 follow-up 

Duration: June to August 2007 

Summary of intervention: Pool Cool Plus: 
Training and educational material; pool cool 
plus implemented a peer-driven motivational 
approach including personalising lifeguards’ 

skin cancer risk, encouragement to form a sun-
safety planning team with support from Pool 
Cool staff, Pool Cool pages on networking 
sites, awards for the best work. Sunscreen, free 
shade structure, and options to request up to 
$200.00 worth of additional sun-safety support. 

Incentives: Items such as pens, lanyards at 
baseline and a $10.00 gift certificate for 
completing post survey 

Theory: None specified 

Control group: Each pool received a Pool Cool 
Tool-kit containing educational materials, 
incentive items, and a gallon pump container 
of sunscreen. 

Assessment: Pretest: Beginning of summer; 
Posttest: End of summer 2007 

Outcome measures: Sun protection 
habits=means score for: 

(sunscreen + shirt+ hat+ seeking shade + 
sunglasses) on a 4 point scale; 1=never; 
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4=always. Sunburns (# of times got a sunburn 
past summer and this summer) 0 to ≥5 times; 

Hall 2009 Cross-
sectional 

IV US Lifeguards and aquatic 
instructors 

working at outdoor 
swimming pools participating 
in the Pool Cool program 

2001 (N=699) and 
2002 (N=987) 

Duration: Summers 2001 and 2002  

Summary of intervention: Pool Cool is a 
multicomponent educational and 
environmental intervention that provides sun 
protection education directed at children aged 
5 to 10 years enrolled in swim lessons, their 
parents, and the lifeguards and aquatic staff at 
outdoor swimming pools. The program 
strategies are directed mainly at the children, 
with the expectation that helping to conduct 
the Pool Cool lessons should reinforce 
lifeguards’ sun protection practices. At the 

beginning of each summer, Pool Cool program 
materials were shipped to participating pools. 
The materials included Leaders’ Guides, sun 

safety lessons, visual materials to go with the 
lessons, a Decision Maker’s Guide, a Resource 

Guide, sun safety signs and posters, and a zip 
disk for reproducing additional materials. 
Program materials also contained instructions 
for training lifeguards to teach Pool Cool sun 
safety lessons to children, and pools were 
provided with training assistance on request. 

Theory: None specified 

Control group: None 
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Assessment: Post-intervention (near the end of 
summer) 

Outcome measures: Sun protection habits 

Hiemstra 
2012 

RCT II US Recreational (Pools), 
Lifeguards at participating 
pools, Mean age: 18.6 (4.7), 
59.6% Female, 84.3% white  

n=3,014 Duration: Summer 2005 

Summary of intervention: Pool Cool Enhanced: 
Tool kit, training, signage to reinforce the sun 
safety messages, Field coordinator training and 
support, opportunity to accumulate incentive 
points towards recognition levels (bronze 
silver, gold frequent applier awards). 
Sunscreen. Additional sun safety resource 
items at no cost or at substantial discount 

Theory: None specified 

Control group: Basic Pools: Toolkit, training 
session, educational strategies, signage to 
reinforce the message, sunscreen tip poster + 
sunscreen 

Assessment: Pretest: Beginning of summer; 
Posttest: End of summer 2005 

Outcome measures: Mean: Four-point scale; 
1=never; 4=always Wearing long-sleeved shirt, 
sunglasses, hat, sunscreen, and staying in 
shade.  

Average sun exposure during peak hours 
(10AM – 4PM; on weekdays and weekends) 
algorithm provided; Sunburns (# of times 
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sunburn past summer and this summer 0 to ≥5 

times 

Houdmont 
2016 

Quasi-
experimental 

III-3 UK Workers in 22 organisations 
in the construction sector, 
94%/96% male 

n=120, n=70 
intervention, n=50 
control 

Duration:  

Summary of intervention: The intervention was 
a 12-min DVD titled Sun Safety in Construction: 
A Workplace Health Guidance Film. It was 
developed as a low-cost educational 
intervention that could be readily integrated 
into occupational safety and health briefings 
on all types of construction sites. The 
intervention addressed the risk of skin cancer 
in the UK construction sector, sun safety 
practices that might be adopted on 
construction sites and self-checking of skin for 
early signs of skin cancer. 

Theory: Transtheoretical model 

Control group: Emergent comparison group, 
comprising workers who completed the 
baseline questionnaire and follow-up 
questionnaire but who did not receive the 
intervention 

Assessment: Mean lag between baseline and 
follow-up was 12 months. 

Outcome measures: sun safety knowledge, 
self-reported use of a set of 10 sun safety 
practices 
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Lee 2014 Pre-post 
study 

IV US (Michigan) Operating Engineers (heavy 
equipment operators), aged 
18+, mean age 45.6 years (24 
to 69 years), male 89.6%, 
white 90.0%. 

n=232 Duration: 1 hour 

Summary of intervention: Incorporated into the 
regularly scheduled safety training. 30-minute 
PowerPoint presentation (didactic) 
administered by research nurse. Content 
consisted of current sun protection practice 
among operating engineers who participated 
in a previous health survey, the risk of skin 
cancer, sunburn and its causes with pictures, 
description of ultraviolet radiation types, the 
incidence and prevalence of skin cancer among 
outdoor workers, description and types of skin 
cancer with pictures, why skin cancer 
prevention through sun protection is essential 
to operating engineers, decreasing skin cancer 
risk, and sun protection methods: avoiding sun, 
if possible, seeking shade, wearing protective 
clothing, and using sunscreen. Furthermore, 
participants were taught how to properly apply 
sunscreen and choose from among different 
products. Participants were also taught to read 
sunscreen labels, and truths and myths about 
SPF, sunscreen, and sunburns. The second half 
of the session was opened for discussion. 

Theory: Health Belief Model 

Control group: None 

Assessment: Pre-, post-intervention. 
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Outcome measures: Based on the presentation 
I am more likely to use sunscreen 

Duffy  RCT II US (Michigan) Operating Engineers (heavy 
equipment operators), 
recruited during annual 
winter safety training, aged 
18+, average age 44.2, 89.6% 
male. 

n=357, n=293 at 
follow-up (n=535 
attended classes) 

Duration: Education was provided at a single 
session in winter, and additional interventions 
were provided between May and September 

Summary of intervention: 2x2 design: (i) 
Education Only: 30-minute PowerPoint 
presentation ; (ii) Education and Text Message 
Reminders: computer-generated cellular 
telephone text messages on three random 
weekdays between 8 and 10 a.m. for the 
months of May, June, July, August, and 
September for a total of 60 unique messages in 
random order over the 20-week summer 
period; (iii) Education and Mailed Sunscreen: 
received mailed sunscreen three times over the 
summer, including large bottles of SPF30 lotion 
and a small bottle that could be refilled and 
attached to their key rings; or (iv) Education, 
Text Message Reminders, and Mailed 
Sunscreen. 

Theory: None specified 

Control group: 2x2 design 

Assessment:  

Outcome measures: Sun exposure and 
protection was assessed using two validated 
questions. In the past summer, on the days 
when you were outside in the sunlight, how 
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often did you use sunscreen (never, some of 
the time, about half the time, most of the time, 
always)? On average, how many times 
did you get a sunburn this past summer (0, 1, 
2, 3, 4 or more times)? 

Malak 
2011 

Pre-post 
study 

IV Turkey Farmers living in a village in 
western Turkey. 44% male, 
58% dark-skinned, 

mean age 39.1 years 

n = 194, n=157 in 
post-test 

Duration: 2 days  

Summary of intervention: 2 day training course 
on skin cancer prevention, identifying skin 
cancers and sun protection methods + 
reinforcement posters around village + 
distribution of wide-brimmed hats 

Theory: None specified 

Control group: None 

Assessment: 6 months 

Outcome measures: Use of sun protection 

Mayer 
2009 

Group RCT  II US (California) US postal workers (mail 
carriers). Mean age:  43 (8.6); 
30.1% Female; 51.3% White 

n=927 Intervention, 
n=1130 control. 

Duration: 2003-2004 

Summary of intervention: SUNWISE, Three brief 
educational sessions, Provision of sunscreen 
and wide-brimmed hat. 

Theory: None specified 

Control group: 35 postal stations that had 
received intervention during the previous 24 
months continued to get free sunscreen during 
third year 

Assessment: 12 months 
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Outcome measures: Self-reported occupational 
use of always using sunscreen and wide-brim 
hats when delivering mail in the past 5 days 

Rye 2014 Pre-post 
study 

IV Australia 
(Queensland) 

14 workplaces from four 
industries with a high 
proportion of outdoor 
workers 
(building/construction, 
rural/farming, local 
government, or public sector) 

n=150 baseline, n=86 
post-intervention, 
n=50 both surveys. 

Duration: 18 months 

Summary of intervention: The workplaces and 
the project team worked collaboratively, 
utilizing a participatory action research 
approach to develop a tailored sun protection 
action plan for each workplace. For this project, 
sun safe strategies appropriate for each 
workplace were established in the following six 
areas: (1) policy, (2) structural and 
environmental, (3) PPE, (4) education and 
awareness, (5) role modelling, and (6) skin 
examinations. The project team maintained 
weekly contact with the workplaces over the 
18-month intervention period. There was a 
project Web site with relevant information and 
materials for workplaces to access, and they 
were provided with education resources, 
samples of PPE, and examples of policy 
documents and strategies for effective 
engagement of managers or workers, relevant 
to each individual workplace. 

Theory: None specified 

Control group: None 

Assessment: Baseline, end of intervention. 
Because of the transient nature of the 
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workforce, the pre- and post-implementation 
worker surveys were cross-sectional. 

Outcome measures: Sun protection behaviours, 
knowledge, and attitudes 

Stock 2009 Group RCT II US (Iowa) Male highway workers ages 
24-64 

148 male highway 
workers. Groups: 1.
 UV photo + 
skin cancer info 

2. UV photo + 
photoaging info 

3. Skin cancer 
info 

4. Photoaging 
info  

5. Control   

Duration: June-August, year not reported 

Summary of intervention: UV photo and a 12-
min educational video on UV risk (focusing on 
either skin cancer or photo aging) 

Theory:  Intervention based on Health Belief 
Model (Rosenstock, 1975); perceived 
susceptibility to sun-damage and barriers to 
sun protection will influence UV exposure. Also 
drew on Prototype-Willingness Model 
(Gibbons et al., 1998); perceptions of 
masculinity and sun protection will influence 
the men’s willingness change their UV 
exposure. 

Control group: No informational video or UV 
photo intervention for control group 

Assessment: Immediate, 2 months, 1 year 

Outcome measures: Sun protection behaviour: 
Mean (index); Use of sunscreen, hat, long-
sleeved shirt when outdoors at work; use of 
sunscreen (body/face) in general; use of 
sunscreen on your own time + 3 skin colour 
assessments for tanning level 
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Woolley 
2008 

Case control III-2 Australia 
(Queensland) 

Road workers and 
construction 

workers in Queensland, 
Australia, 89% male, mean 
age 42 years 

n=47. Case condition 
n = 26; Control n = 
21. 

Duration: 1993-2003 and ongoing 

Summary of intervention: Employees in a 
workplace with long-standing mandatory sun 
protection policy 

Theory: None specified 

Control group: Employees in a workplace 
where sun protection is voluntary 

Assessment: 10 years since the policy; March to 
May 2003 

Outcome measures: Self-reported sun 
protective behaviours asked what participants 
wore at work and on off days; Lab measured 
sun damage (tan) measured using reflectance 
spectrophotometer; Lab measured solar 
keratosis; Self-reported history of number of 
medically excised skin cancers 
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Outdoor recreational settings:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ setting n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Andersen 
2017 

Pair-
matched 
group 
randomized 
pretest–
posttest 

II US (Western 
US) and Canada 

Adult vacationers in 
41 warm weather 
resorts in 17 states 
and 1 province, mean 
age 47. 

n=6,757, 
n=3,521 
pretest, 
n=3,226 post-
test 

Duration: Spring/Summer 

Summary of intervention: Go 
SunSmart: Ten different positive, 
gain-framed posters based were 
designed to be displayed indoors 
or outdoors. Some contained 
brief narratives elements 
recommending sun safety 
behaviours (e.g., photos of a 
family walking on a beach, 
woman shopping resort store 
selecting a hat, and couple sitting 
in the shade looking out at the 
ocean; newsreel showing photos 
of adults and children practicing 
sun safety; animated video 
depicting a story of a family 
checking into a resort, preparing 
to go outdoors; recreating 
outdoors, using sun protection, 
and ending by recounting their 
enjoyable day).Tip cards that 
provided a checklist format of the 
advanced sun safety behaviours 
were distributed in rooms, at 

27.7% of vacationers at 
resorts with at least 9 GSS 
items recalled receiving a 
message telling them to 
protect their skin, lips or 
eyes from the sun at the 
resort, while only 16.8% of 
vacationers at resorts with 
less than 9 GSS items 
recalled such a sun safety 
message. Comparison of 
pre–post assessments of 
sun safety between 
intervention and control 
condition revealed no 
significant effects for the 
GSS intervention. In fact, 
the only statistically 
significant difference was 
contrary to predictions: 
Vacationers at 
intervention resorts 
reported being sunburned 
more frequently in the 
past 12 months at 
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check-in desks, and/or in 
brochure racks. GSS intervention 
materials also included a pre-
arrival message and sun-safe 
packing list for email 
communication with guests, 
social media content, links to the 
GSS website for guests to access 
additional sun safety information, 
and a press release highlighting 
the resort’s involvement with the 

GSS program for the health and 
well-being of their guests. A 
sample “script” was created to 

aid employees to recommend 
sun safety to vacationers. A 
member of the GSS research 
team met with key resort 
managers and discussed 
implementation prior to 
deployment of intervention 
materials. They overviewed the 
program, introduced the 
intervention materials, reassured 
resort managers that these were 
all positive gain-framed 
messages, reviewed 
implementation 
recommendations, discussed how 
to integrate the program within 
the resort, and addressed any 

posttest than pretest, 
while those at the control 
resorts reported fewer 
sunburns at posttest than 
at pretest.  

The comparison of the 
extent of GSS 
implementation (<nine vs. 
≥nine items) also failed to 

show an overall effect of 
the intervention. Only the 
any sun protection index 
(i.e., full shade use or 85% 
clothing coverage or SPF 
15+ sunscreen use) 
demonstrated statistically 
significant pre–post 
differences. Vacationers at 
resorts using nine or more 
GSS items reported more 
sun protection practices 
on this index at posttest 
than pretest. By contrast, 
vacationers at resorts 
using fewer than nine 
intervention items 
reported fewer sun 
protection practices at 
posttest than pretest.   
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potential barriers. Resort 
managers and staff were 
encouraged to make full use of 
intervention materials during the 
spring and summer intervention 
period.  

Theory: Transportation theory, 
diffusion of innovations theory 

Control group: No intervention 

Assessment: Pre-test summer 
prior to intervention, post-test 
during intervention summer, 
within 3 weeks of pretest visit 
date 

Outcome measures: Vacationers 
were asked whether they were 
wearing of sunscreen with SPF 15 
or higher and, if so, what time 
they first applied it and if they 
had reapplied it. The time when 
they first went outdoors was 
recorded and used to estimate 
whether sunscreen was applied 
15 minutes before going outside. 
Sunburn. Observation of sun 
protection. 

Significant moderation by 
recreation area emerged 
when comparing 
vacationers in waterside 
and non-waterside 
recreation areas. In 
general, at waterside 
recreation areas, GSS 
improved the sun 
protection practices of 
vacationers both when 
comparing intervention to 
control resorts and when 
examining the degree of 
intervention 
implementation (<nine vs. 
≥nine items) (Table 4). 

The GSS intervention 
appeared to improve use 
of any sun protection 
behaviour composite (i.e., 
full shade use or 85% 
clothing coverage or SPF 
15+ sunscreen use) at 
waterside recreation areas 
compared to controls. At 
non-waterside recreation 
areas, there appeared to 
be little difference in this 
composite score. 
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Buller 
2017a 

Pair-
matched 
group 
randomized 
pretest–
posttest 

II US (Western 
US) and Canada 

Adult vacationers in 
41 warm weather 
resorts in 17 states 
and 1 province 

pretest 
n=4,347; 
posttest 
n=3,986 

Duration: Spring/Summer 

Summary of intervention: Go 
SunSmart: Ten different positive, 
gain-framed posters based were 
designed to be displayed indoors 
or outdoors. Some contained 
brief narratives elements 
recommending sun safety 
behaviours (e.g., photos of a 
family walking on a beach, 
woman shopping resort store 
selecting a hat, and couple sitting 
in the shade looking out at the 
ocean; newsreel showing photos 
of adults and children practicing 
sun safety; animated video 
depicting a story of a family 
checking into a resort, preparing 
to go outdoors; recreating 
outdoors, using sun protection, 
and ending by recounting their 
enjoyable day).Tip cards that 
provided a checklist format of the 
advanced sun safety behaviours 
were distributed in rooms, at 
check-in desks, and/or in 
brochure racks. GSS intervention 
materials also included a pre-
arrival message and sun-safe 
packing list for email 

There were no statistically 
significant pre-post 
differences in vacationers' 
sun protection practices 
between intervention and 
control condition. 
Likewise, vacationers' pre-
post sun protection 
practices did not differ 
statistically significantly 
between resorts 
implementing nine or 
more GSS items 
compared to resorts 
implementing fewer than 
nine items. Recreation 
area (waterside vs. non-
waterside venues) 
moderated the impact of 
GSS on vacationers' sun 
protection practices. 
Vacationers in waterside 
recreation areas at 
intervention resorts were 
observed to have nearly 
twice as large a pre-post 
increase in advanced sun 
protection (+6.97 z-score) 
measured by the 
unweighted z-score 
composite (i.e., use of 
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communication with guests, 
social media content, links to the 
GSS website for guests to access 
additional sun safety information, 
and a press release highlighting 
the resort’s involvement with the 

GSS program for the health and 
well-being of their guests. A 
sample “script” was created to 

aid employees to recommend 
sun safety to vacationers. A 
member of the GSS research 
team met with key resort 
managers and discussed 
implementation prior to 
deployment of intervention 
materials. They overviewed the 
program, introduced the 
intervention materials, reassured 
resort managers that these were 
all positive gain-framed 
messages, reviewed 
implementation 
recommendations, discussed how 
to integrate the program within 
the resort, and addressed any 
potential barriers. Resort 
managers and staff were 
encouraged to make full use of 
intervention materials during the 

clothing and shade) 
compared to controls 
(+4.0 z-score). At non-
waterside recreation 
areas, vacationers in the 
control group declined in 
their advanced sun 
protection from pre to 
post (−4.90 z-score) but 
intervention vacationers 
did not change their 
advanced sun protection 
practices (−0.10 z-score). 
All vacationers at 
waterside recreation 
areas, regardless of 
experimental group 
(+0.02), improved their 
use of shade but those in 
non-waterside recreation 
areas appeared to reduce 
their use of shade pre to 
post less in the 
intervention (−0.03) than 

the control (−0.06) group. 

Recreation area (waterside 
vs. non-waterside venues) 
also moderated the 
impact of GSS on 
vacationers' sun 
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spring and summer intervention 
period.  

Theory: Transportation theory, 
diffusion of innovations theory 

Control group: No intervention 

Assessment: Pre-test summer 
prior to intervention, post-test 
during intervention summer, 
within 3 weeks of pretest visit 
date 

Outcome measures: Observation 
of sun protection. 

protection practices when 
comparing high-
implementing (nine or 
more items) and low 
implementing resorts (less 
than nine items). 
Advanced sun protection, 
measured both by the z-
score composite (+11.4 z-
score) and any sun 
protection score (i.e., full 
shade or 85% of body 
covered by clothing) 
(+11.1%), and amount of 
shade used (+0.10) all 
improved from pre to 
post more in vacationers 
at waterside recreation 
areas at resorts 
implementing more rather 
than less of the GSS 
intervention (+3.3 score, 
−0.3%, −0.01, 

respectively). Use of 
advanced sun protection, 
both z-score composite 
(−5.05 z-score) and any 
sun protection (− 4.4%), 

and shade use (−0.01) 

actually decreased from 
pre to post among 
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vacationers at non-
waterside recreation areas 
in low-implementing 
resorts. 

Roberts 
2009 

Group RCT II US (Illinois) White undergraduate 
students who were 
travelling to sunnier 
environs (< 35° 
latitude) for spring 
break 

Private university 
campuses (2); 

73% female; mean 
age 20.6 years; White 
(100%) 

Intervention: 
(one college) 

Community 
campaign 
group (31) 

Combination 
intervention 
(30) 

Control: 
another college 
(27) 

Duration: 3 weeks prior to spring 
break (March) 

Summary of intervention: 
Community-based informational 
campaign (A program ‘“Definitely 

a 15”’ based on the American 

Cancer Society’s (ACS. 2 arms 

Arm 1: ACS posters emphasized 
both health- and appearance 
related effects of sun exposure, 
messages about sun exposure 
and skin cancer via informational 
booths, free posters, t-shirts 
printed with program slogans, 
student newspapers etc. Arm 2: 
Combination of the campaign 
and a cognitive-behavioural small 
group intervention (weekly 45-
minute sessions for 3 weeks in 
small groups of 4–6 people); 
sample of sunscreen (10% 
reported receiving free samples) 
and sunless tanners. 

Theory: transtheoretical model 

Control group: No intervention 

Mean change in number 
of days using sunscreen 

BL: 1.4 days 

FU: Absolute mean 
change: Arm 1: 0.4 days 
Arm 2: 1.0 days P=0.07 

Overall protective 
behaviours (Composite 
score score) 

BL: 31.6 (7.4) 

FU: Absolute mean 
change: Arm 1: -2.7 Arm 
2: no change (significant) 

Incidence of sun exposure 
(Total hrs) 

Arm 1: 

BL: Total hrs (SD): 17.3 
(9.3) 

FU: (Absolute mean 
change) 

Total hrs. Peak hrs. 
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Assessment: BL: 4 weeks prior to 
spring break; FU: week following 
spring break 

Outcome measures: Number of 
days using sun screen (≥15 SPF) 

while outside during spring 
break); Overall protective 
behaviours when in the sun for 
more than 15 minutes (e.g., wear 
a hat, use a sunscreen with SPF of 
15 or greater)- 5 point Linkert 
scale, items summed to give 
score); Average hours of sun 
exposure and during peak hrs. 
(10 a.m.-3 p.m.) during spring 
break; Skin colour (range of 12 
skin colours) after spring break (1 
week); Degree of tan 

(no tan to very tan) after spring 
break (1 week); Average no. of 
days with sunburn during spring 
break) 

+5.3 hrs +3.4 hrs 

Arm 2: 

BL Mean hrs (SD): 12.4 
(6.1) 

FU: (Absolute mean 
change) 

Total hrs. Peak hrs. 

+1.0 hrs +0.1 hrs 

Absolute mean change in 
skin colour scale 

BL: Mean score Arm 1 5.0 
(2.2) Arm 2 4.9 (2.3) 

FU: Arm 1 -0.02 Arm 2 -
0.08 (significant) 

Skin tan (absolute mean 
change) 

BL: Arm 1 1.0 (0.9) Arm 2 
0.9 (1.0) 

FU: Arm 1 no change Arm 
2 -0.08 (significant) 

Sun burn incidence 
(absolute mean change) 

BL (mean days): Arm 1 1.3 
days 
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FU: Arm 1 0.3 days (NS) 
Arm 2 .5 days (NS) 

Walkosz 
2008 

Pair-
matched 
group 
randomized 
pretest–
posttest 

II US (Western 
US) and Canada 

Adult guests at 26 ski 
resorts 

n= 6516 Duration: January to April 2002 

Summary of intervention: Using 
small media (Using print, 
electronic, and interpersonal 
messages) with 3 key messages 
appeared in all messages: wear 
sunscreen, sunglasses, and a hat. 
SM included posters and 
brochures for ski and snowboard 
schools, signage at the base of 
chairlifts and on chairlift poles, 
electronic signs and grooming 
reports, brochures, and table 
tents and posters in lodges. 
Employees advised guests 
against excessive sun exposure. 

Theory: Diffusion of Innovations 
Theory (DIT), Self-Perception 
Theory, Agenda-Setting Theory, 
Social Cognitive Theory, 
Extended Parallel Processing 
Theory 

Control group: No intervention 

Assessment: 1 year 

Outcome measures: Protective 
behaviours: in moderate and high 

Intervention did not 
improve sun protective 
behaviours among 
intervention group. 
Reported use of 
goggles/sunglasses, 
gloves, neck covering, and 
head covering (covering 
the ears); the 
reapplication of 
sunscreen; and the 
composite sun protection 
behaviours were higher at 
intervention ski areas 
implementing more Go 
Sun Smart materials. 
Intervention guests who 
recalled a sun-safety 
message were more likely 
to report using either 
sunscreen or sunscreen 
and sunscreen lip-balm 
combined than either 
intervention guests who 
did not recall a message 
or control guests. Recall 
of a sun-safety message 
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intervention groups Overall sun 
protective behaviours 

was not related to other 
protection behaviours. 

Andersen 
2009 

Pair-
matched 
group 
randomized 
pretest–
posttest 

II US (Western 
US) and Canada 

Adult guests at 26 ski 
resorts 

n=8295, 
n=2,991 pre-
test, n=3,525 
post-test 1, 
n=1,778 post-
test 2 

Duration: First intervention Jan-
Apr 2002, control areas received 
intervention Jan-Mar 2003 

Summary of intervention: Using 
small media (Using print, 
electronic, and interpersonal 
messages) with 3 key messages 
appeared in all messages: wear 
sunscreen, sunglasses, and a hat. 
SM included posters and 
brochures for ski and snowboard 
schools, signage at the base of 
chairlifts and on chairlift poles, 
electronic signs and grooming 
reports, brochures, and table 
tents and posters in lodges. 
Employees advised guests 
against excessive sun exposure. 

Theory: Diffusion of Innovations 
Theory (DIT), Self-Perception 
Theory, Agenda-Setting Theory, 
Social Cognitive Theory, 
Extended Parallel Processing 
Theory 

Control group: Pre-intervention 

Results showed that after 
GSS was deployed, guests 
at the original control 
group ski areas increased 
sun protection and 
reported greater recall of 
sun safety messages. 
Conversely, GSS had no 
effect on sunburning 
attitudes or self-efficacy 
beliefs. Like the original 
GSS guest intervention, 
the present study found 
that greater exposure to 
GSS messages was 
associated with greater 
use of sunscreen, 
sunscreen lip balm, and 
face covering, but not 
gloves or overall sun 
protection. There was no 
evidence that GSS 
decreased sunburning or 
attitudes and self-efficacy 
beliefs regarding sun 
safety. 
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Assessment: Pre-test Jan-Apr 
2001, Intervention Jan-Mar 2002, 
phase 3 Jan-Mar 2003 

Outcome measures: self-reported 
use of sunscreen (yes=no or 
don’t know; and if yes, its sun 

protection factor [SPF], parts of 
the body on which it was applied, 
time it was first applied, and 
whether it was reapplied that 
day), self-reported use of 
sunscreen lip balm (yes=no or 
don’t know; and if yes, its SPF), 

and observation by interviewers 
of head cover, neck cover, face 
cover, gloves, and sunglasses or 
goggles. 

Walkosz 
2014 

Pair-
matched 
group 
randomized 
posttest 

III-2 US (Western 
US) and Canada 

Adult guests at 61 ski 
resorts 

n=3,380 Duration: 2003-04, 2004-05, 
2005-06 

Summary of intervention: BDS 
(Basic Dissemination Strategy) + 
EDS (Enhanced Dissemination 
strategy) of Go Sun Smart (GSS) 
Health Communication 
Campaign: advice/training to 
wear sun protection (sunscreen & 
protective lip-balm, hat, 
protective eyewear) delivered 
through workplace 

There were no statistically 
significant differences in 
program exposure (i.e., 
message recall or logo 
recognition) by 
dissemination strategy 
condition among guests. 
Nearly all guests were 
wearing 
sunglasses=goggles, 
gloves, and head covering 
(especially hats that 
covered the ears). Of the 
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communication channels using 
23 items including posters, 
magnets, website, 

newsletter articles, training 
programs for managers 

Theory: Diffusion of Innovations 
Theory (DIT), Self-Perception 
Theory, Agenda-Setting Theory, 
Social Cognitive Theory, 
Extended Parallel Processing 
Theory 

Control group: BDS 

Assessment: Cross-sectional 
(post-test) 

Outcome measures: sun-
protection behaviours while on 
the mountain were ascertained 
by asking them whether they 
were wearing sunscreen (‘‘yes,’’ 

‘‘no,’’ or ‘‘don’t know’’; and if so, 

its SPF, parts of the body on 
which it was applied, time it was 
first applied, and whether it was 
reapplied) and sunscreen lip 
balm (‘‘yes,’’ ‘‘no,’’ or ‘‘don’t 

know’’; and if so, its SPF) at that 

moment and recording whether 
they were wearing a head cover, 

remaining behaviours, 
sunscreen was the most 
commonly used but very 
few guests reapplied 
sunscreen. Sunscreen lip 
balm and neck covering 
were also used by a third 
of guests. guests who 
reported being exposed 
to the program at any ski 
area (assessed by 
message recall or logo 
recognition) were more 
likely to reapply 
sunscreen, sunscreen lip 
balm, neck and face 
covering, head covering, 
sunscreen and sunscreen 
lip balm combined, and all 
sun protection behaviours 
combined than were 
those who were not 
exposed to the program. 
Further, program 
exposure had the largest 
effect on guests’ sun 

protection (i.e., use of 
sunscreen, face covering, 
head covering, hats with a 
brim, and all sun-
protection behaviours 
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neck cover, face cover, gloves, 
and sunglasses or goggles. 

combined) in ski areas 
implementing six or more 
GSS materials in guest 
accessible areas. 

Walkosz 
2015 

Pair-
matched 
group 
randomized 
posttest 

III-2 US (Western 
US) and Canada 

Parents/caregivers of 
children enrolled in ski 
and snowboard 
schools at 63 ski areas 
that participated in 
the dissemination 
program 

n=909 Duration: 2004-06 

Summary of intervention: BDS 
(Basic Dissemination Strategy) + 
EDS (Enhanced Dissemination 
strategy) of Go Sun Smart (GSS) 
Health Communication 
Campaign: advice/training to 
wear sun protection (sunscreen & 
protective lip-balm, hat, 
protective eyewear) delivered 
through workplace 
communication channels using 
23 items including posters, 
magnets, website, 

newsletter articles, training 
programs for managers 

Theory: Diffusion of Innovations 
Theory (DIT), Self-Perception 
Theory, Agenda-Setting Theory, 
Social Cognitive Theory, 
Extended Parallel Processing 
Theory 

Control group: BDS 

Parents with children in 
ski and snowboard school 
did not show a difference 
in their recall of sun 
protection messages at 
the ski areas by 
dissemination strategy 
condition. Also, sun 
protection of their child in 
the ski and snowboard 
school was not different 
by dissemination strategy 
condition. Parents recalled 
more sun protection 
messages at the ski and 
snowboard school when 5 
or more GSS materials 
were observed in use in 
guest-accessible areas. 
More than twice as many 
parents. (36.6% vs. 16.7%) 
recalled receiving a 
message in the high-use 
group of ski areas 
compared to in the low-
use group. However, 
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Assessment: Cross-sectional 
(post-test) 

Outcome measures: Sun 
protection of one of their 
children while in the school that 
day (whether wearing sunscreen; 
a sunscreen lip balm; sunglasses 
or goggles; and a hat or a 
helmet) 

greater implementation of 
GSS did not result in 
greater sun protection for 
children at ski and 
snowboard schools. Sun 
protection practices for 
children reported by 
parents did not differ 
between high-use and 
low use ski areas. Instead, 
greater exposure to sun 
protection messages at 
the ski areas was 
associated with improved 
sun protection of children, 
regardless of the amount 
of GSS implementation. 
More parents who 
recalled seeing a sun 
protection message at the 
ski areas reported 
applying sunscreen 
(P<0.05) and sunscreen lip 
balm (ns) to their children, 
providing them with 
sunglasses and goggles 
(p<0.01), and more use of 
all sun protection 
practices for their children 
(p<0.01). 
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Dubas 
2012 

Group RCT II US Outdoor female 
college student 
athletes (NCAA 
Division IA female golf 
teams).  Female 100%; 
Mean age 19 yrs; Skin 
type I-III: 41%  

N= 83 
Intervention: 39 
Control: 44 

Duration: First exposure: Spring 
1996 Second exposure: Spring 
1997 (in late February for 6 
weeks) 

Summary of intervention: 
Extended version of Sunny Days 
Healthy Ways: study-
supplemented sunscreen in their 
golf bags and locker rooms. In 
addition, each treatment 
participant received 5 tubes of 
SPF 30 sunscreen. 

Theory: None specified 

Control group: participants were 
given free cosmetic samples 
(unrelated to skin health), had 
their picture taken with an instant 
camera, and were notified that 
they would be contacted for 
follow-up. 

Assessment: 1 month 

Outcome measures: re-
application of sunscreen -during 
practice -during competition; 
Mean days of SS use / week 

The athletes for whom 
sunscreen was placed in 
the locker room and bags 
exhibited a statistically 
greater use of sunscreen 
at the end of the study 
compared with the 
control group (P = .01). 
Provision of readily 
available sunscreen in the 
locker room resulted in an 
average of 1.13 more days 
per week of sunscreen 
use, after adjustment for 
baseline use (P = .008). In 
addition, players with 
ready access to sunscreen 
during competitions 
increased their 
reapplication, although 
not significantly, by nearly 
20% (P = .10). Sunscreen 
Use: (% of athletes) a) Re-
application of sunscreen -
during practice: 
Intervention Pre 27% Post 
20%, Control: Pre 31% 
Post 28%,  ES -4.0 pct pt 
(95% CI -22.3, 14.3);  -
during competition 
Intervention Pre 45% Post 
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64%, Control: Pre 54% 
Post 51%, ES 22.0 pct pt 
(95% CI 0.9, 43.1);  b) 
Overall sunscreen use 
Intervention Pre 3.05(2.00) 
Post 3.80(2.26), Control: 
Pre 3.10(2.04) Post 
2.69(1.69) ES: +1.13 days, 
p-value =0.01 

Emmons 
2011 

RCT II US 
(Massachusetts) 

Caucasian  

Beachgoers on four 
beaches, 18+, 55% 
Female 

n = 596 Duration: Single session 

Summary of intervention: 4 
different education programs 
delivered on a community 
education van. (1) education 
alone; (2) education plus 
biometric feedback using a 
Dermascan machine (Schering 
Plough, Whitehouse Station, NJ) 
and UV camera that illustrates 
skin damage caused by sun 
exposure; (3) education plus 
dermatologist or dermatology 
nurse practitioner (DNP) skin 
examination; and (4) education, 
skin examination, plus biometric 
feedback. 

Theory: Extended parallel process 
model. 

There was a significant 
increase in hat wearing, 
sunscreen use, and a 
reduction in sunburns in 
the education plus 
biometric feedback group 
(odds ratio = 1.97, 1.94, 
and 1.07, respectively).  

There were significant 
differences in hat wearing 
by condition, with little 
change in the education 
only and Derm Exam 
conditions, and significant 
change in the feedback 
and the feedback plus 
Derm Exam conditions. 
There were condition by 
time and time effects 
related to sunscreen use, 
with the greatest 
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Control group: 4 groups 

Assessment: Pre-test, follow-up 
end of summer (mean = 85 days 
post intervention) 

Outcome measures: Sunburning 
(frequency in the previous 
month) and sun protection 
practices 

increases in the feedback 
condition. There were also 
condition by time and 
time effects in reduction 
of sunburns, with lowest 
levels of improvement in 
the education only and 
Derm Exam conditions, 
and the greatest 
improvements in the two 
feedback conditions (odds 
ratio = 1.85). 

Pagoto 
2010 

RCT II US 
(Massachusetts) 

89% Caucasian beach 
goers (100% female 
sunbathers) 

n=250  Duration: One-off 

Summary of intervention: 20 min 
In-person, beach-delivered 
intervention that promoted 
sunless tanning. Intervention 
included sunless tanning benefits, 
instructions, and a demonstration 
of use. Participants received a 
pamphlet about skin cancer, a UV 
facial photograph, and samples 
of sunless tanning and sunscreen.  

Theory:  No theory mentioned.  

Control group: Assessment-only 
control 

Assessment: 2 months, 1 year  

A multicomponent 
intervention (including UV 
photographs and images 
of attractive “sunless” 

tans) reduced sunbathing 
and sunburns and 
increased use of sun 
protective clothing at two 
month follow-up. At one 
year follow-up, the 
intervention decreased 
sunbathing, increased 
sunless tanning, but there 
was no difference on 
sunburns or sun 
protection.   

Protective behaviours: 1. 
Sunscreen use: Baseline 
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Outcome measures: 1. Frequency 
of sunscreen use in past 2 
months. For each item, responses 
on a 5-point likert scale where 0 
= never and 4 =always); 2. 
Frequency of wearing shirt with 
sleeves; Average sunbathing time 
spent in the sun with the 
intention of getting a tan in the 
past 2 months using a 7-point 
scale ranging from 0 (never) to 7 
(every day)-1, once; 2, twice; 3, 
once a week; 4, twice a week; 5, 3 
to 5 times a week; and 6, every 
day.;  Frequency of red or painful 
burn that lasted 1 day or longer 
in the past 2 months using a 6-
point scale from 0 (not at all) to 5 
(≥5 times) 

Intervention 2.41 (1.34) 
Control 2.41 (1.34); FU2 (1 
yr): Intervention 2.74 
(1.11) Control 2.60 (1.27) 
ES 0.14pts p-value 0.38  

2. Use of protective 
clothing Baseline 
Intervention 1.77 (0.87) 
Control 1.62 (0.78); FU2 (1 
yr): Intervention 1.97 
(0.75) Control 1.85 (0.68) 
ES 0.03pts p-value - 0.61          

Average sunbathing 
Baseline Intervention 4.12 
(2.57) Control 4.46 (2.13); 
FU2 (1 yr): Intervention 
2.70 (2.61) Control 3.81 
(2.52) ES -0.77pts p-value 
0.02         

Incidence of Sunburn: 
Baseline Intervention 0.74 
(1.06) Control 0.71 (0.80); 
FU2 (1 yr): Intervention 
0.43 (0.82) Control 0.44 
(0.66) ES -0.04pts p-value 
0.81                                                                                                                           

Reynolds 
2008 

RCT II US  Adolescents (age 11 
to 15) and their 
parents who were 

n=599 
(stratified 

Duration: Summer For students, treatment 
group (i.e., summer 
program v. no summer 
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participating in an 
evaluation trial of the 
Sunny Days Healthy 
Ways (SDHW) middle 
school curriculum 

according to 
the condition 

assignment in 
the SDHW 
middle school 
curriculum 
evaluation 
(curriculum v. 
no 

curriculum)), 
n=288 
intervention 
(n=161 at post-
test), n=311 
control (180 at 
post-test) 

Summary of intervention: 
Summer intervention program 
delivered to adolescents and 
parents using cover letters, Sun 
Scoop newsletters for parents, 
Summer Raze newsletters for 
adolescents, and small gifts to 
enable adolescents to practice 
the recommended sun 
protection. All materials were 
mailed to participants in their 
homes. The four parent 
newsletters and four adolescent 
newsletters were mailed at equal 
intervals throughout the summer. 

Theory: None specified 

Control group: four experimental 
conditions in a 2 (SDHW middle 
school curriculum Yes=No) x2 
(summer intervention Yes=No) 

Assessment: Pre-test May, Post-
test August-October 

Outcome measures: The primary 
measures were adapted from a 
sun protection diary 1993)—time 
outside, mostly in sun/shade, 
wearing a head covering, wearing 
clothing that covered 
shoulders/arms, wearing clothing 

program) had no effect 
on any of the sun 
protection outcomes 
tested. By contrast, the 
summer program did 
have a positive effect on 
parents’ knowledge 
(F=5.52, p<.05) and the 
propensity to have their 
child wear sunglasses 
(F=4.07, p<.05). The 
interaction effect between 
receipt of the school 
program and the receipt 
of the summer program 
was tested for each 
student outcome variable 
examined and for the two 
parent outcomes with 
significant main effects. 
None of these terms were 
significant, indicating that 
there was no evidence 
that exposure to the 
SDHW curriculum in 
school moderated the 
effect of the summer 
program on child sun 
protection or on the 
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that covered legs, and wearing 
sunscreen. Adolescents 
completed these reports for 
times that they were outdoors 
yesterday. 

parent sun protection 
outcomes.  

Positive relationships 
between exposure to the 
summer program and sun 
protection outcomes was 
evident both among 
students and parents. 
Students who reported 
exposure to at least one 
newsletter had a greater 
favourable change in their 
self-reported use of shade 
when outside and number 
of sunburns received in 
the past month than 
students who were not 
exposed. A significant 
result in the opposite 
direction, was however 
found for the SPF of the 
sunscreen used most 
often; participants 
exposed to the summer 
program reported using 
sunscreens with a lower 
SPF rating than those not 
exposed to it. Parents who 
were exposed to the 
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summer program more 
frequently 

limited their exposure to 
midday sun during the 
past month, had a better 
overall sun protection 
score during outdoor 
activities last month, and 
were more likely to apply 
sunscreen to their arms 
than those with no 
program exposure. 
Engagement with the 
program by children and 
parents was associated 
with more positive sun 
protection outcomes. 
Compared with less 
engaged students, more 
engaged students more 
frequently wore 
sunglasses when outside 
for more than 15 minutes 
in the past month. Parents 
with higher program 
engagement reported 
more positive sun 
protection outcomes than 
those less engaged with 
it—i.e., more frequent sun 



 

 
 

170 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

protection of child (having 
child wear sunscreen with 
SPF 15 or higher on child 
and sunglasses and 

overall composite sun 
protection score for child), 
more frequent use of 
sunglasses by themselves, 
plans to protect self and 
child more from the sun 
in next month, and 
performing a shade audit 
of their home in the last 
month. 

Ally 2018 Pre-post 
study 

IV US (California) Student-athletes 
(SAs)coaches, and 
athletic trainers (ATs). 
21 sports, 16 of which 
(76%) were 
considered outdoor 
sports. Aged 18+ 

Pre: 116; Post 
730. 

Duration: Single session 

Summary of intervention: 
SUNSPORT dermatologists 
conducted the educational 
intervention, which included 1-
on-1 education of SAs during 
annual physical skin examinations 
and team education with 
presentations on skin cancer risk, 
sun-protective practices, and 
sunscreen use for SAs, coaches, 
and ATs. The program also 
promoted indirect emphasis of 
sun-protective practices by ATs 
and coaches following direct 

The rate of sunscreen use 
4 or more days per week 
increased from 26% to 
39% (P = .02) and more 
than twice as many SAs 
reported receiving sun 
safety recommendations 
from their coaches (26% 
before intervention vs 
57% after intervention [P 
< .0001]). Most SAs ([90%) 
agreed that sunscreen 
prevents skin cancer, but 
the percentage of SAs 
who believed that athletes 
are at increased risk for 
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interventions. Handouts on 
athlete-specific dangers of 
excessive UVR and recommended 
sun protective practices were 
provided. 

Theory: None specified 

Control group: None 

Assessment: Post-intervention 

Outcome measures: number of 
days of sunscreen use per week 
before intervention (from surveys 
collected on September 23, 2012) 
and after intervention (from all 
surveys collected thereafter). 

skin cancer was greater 
after intervention (54% 
before vs 67% after 
intervention [P = .04]).  

Following intervention, 
greater sunscreen use was 
observed in SAs with skin 
types I to III (28% before 
vs 47% after intervention 
[P = .0056]), in female SAs 
(34% vs 53% [P = .0364]), 
and in SAs who were 
concerned about 
aesthetic or skin cancer 
related consequences of 
UVR (29% vs 55% of those 
concerned about wrinkles 
and/or freckles [P = .0028] 
and 30% vs 45% of those 
concerned about cancer 
and burns [P = .01]). After 
intervention, a higher 
percentage of SAs used 
sunscreen frequently if 
they were outdoors 2 or 
more hours per day (30% 
before vs 42% after 
intervention [P = .05]), if 
they were outdoors 10 or 
more months per year 
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(33% vs 42% [P = .04]), 
and if they had 1 to 3 
sunburns in the past year 
(26% vs 40% [P = .034]). 

Cheng 
2011 

Cluster RCT II China (Beijing) Volunteers from seven 
Olympic competition 
venues in Beijing, 
62.5% female 

n=285, 
Intervention 
group n=172 
people from 
two venues, 
Control n-113 
people from 
five venues 

Duration: Between May and 
August, before and during the 
Olympic Games. 

Summary of intervention: Before 
the Olympic Games, volunteers in 
subgroup A received two 45-min 
slide presentations, which 
included the nature and dangers 
of UVR, methods people could 
use to protect themselves from 
UVR, and the knowledge and 
Usage of sunscreens. Each 
person’s skin phototype was 

identified during the classes, and 
they were taught how to protect 
themselves from UVR according 
to the UV index and their skin 
phototypes. People from 
subgroup B received educational 
pamphlets containing the 
highlights of the slides, which 
were given to subgroup A. 
During the Olympic Games, the 
UV index and general sun 
knowledge and sun safety 
strategies were published on the 

*** Difficult to interpret 
results, as questions don't 
make much sense (e.g. 
Which of the following do 
you want to apply during 
(or after) the Olympic 
Games as sun protection 
behaviour: protective 
clothing, sunscreen, hat, 
parasol (sun umbrella), or 
sunglasses). And tables 
hard to interpret. Authors 
report that: 

The intervention group 
achieved better results 
than the control group 
and themselves in the 
pre-intervention 
questionnaire (P<0.05 for 
the three of the five 
knowledge questions). 
Subgroup A achieved 
better results than 
subgroup B (P<0.05 for 
three of the five 
knowledge questions). 
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venue newspapers every day. 
According to that day’s UV index, 

individualized sun safety 
instructions for people with 
different skin phototypes were 
posted on the information board 
every day. Two-week supplies of 
free sunscreen samples [Vichy 
(SPF 501, PA 111) or Neutrogena 
(SPF 301, PA 111)] were provided 
to subgroup A. Volunteers in 
subgroup B were encouraged to 
use sunscreen, but received no 
free samples. 

Theory: None specified 

Control group: Written materials 
only (including pamphlets, 
posters, and newsletters). 
Assessment: Pre-, post-
intervention 

Outcome measures: Knowledge 
about sun exposure and 
sunscreen, Sun safety intention 
and behaviour 

Other improvements were 
achieved in the field of 
sun safety awareness and 
intended behaviour, with 
most of the items 
achieving no statistically 
significant differences. 

de Troya-
Martin 
2014 

Cross-
sectional 

IV Spain (Costa 
del Sol) 

Beachgoers on 
beaches of eight 
towns in western 
Costa del Sol 
(Torremolinos, 

n=407  Duration: 8 days (Thursdays) in 
July and August 

Summary of intervention: a team 
of qualified healthcare 
professionals, including 

Most beachgoers stated 
their intention to improve 
their sun protection in the 
future: 81.5% intended to 
avoid midday sun 
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Benalmadena, 
Fuengirola, Mijas, 
Marbella, San Pedro, 
Estepona, and 
Manilva). 56% tourists 
from 15 nationalities, 
85% Spanish, 55% 
women, mean age 45 
years (SD 17.2), 42.2% 
showed phototypes I 
and II. 

dermatologists, family physicians, 
and specially trained nurses, 
attended interested Spanish and 
English speaking sunbathers and 
provided: Stand 1: Interviews 
about risk factors and 
photoprotection habits; Stand 2: 
Cutaneous examination using 
dermoscopy; Stand 3: Health 
advice plus educational brochure; 
Stand 4: Sunscreen workshop. 
The campaign was publicized at 
press conferences at the start of 
the summer. 

Theory: None specified 

Control group: None 

Assessment: Immediate  

Outcome measures: Intention to 
change their behaviour 

exposure (versus 50.4% 
reporting this behaviour 
before the intervention); 
88.6% intended to use a 
sunscreen (versus 58.5% 
using it before); 86.1% 
intended to use a 
sunshade (versus 57.6% 
using it before); 81.0% 
intended to wear 
sunglasses (vs. 39.0% 
wearing them before); 
60.9% intended to wear a 
hat (vs. 35.8% wearing it 
before); and 12.7% 
intended to wear long-
sleeved clothes (vs. 12.6% 
wearing them before). 

Buendia 
Eisman 
2013 

Cross-
sectional 

IV Spain School pupils aged 
between 12 and 16 
years from public 

secondary schools. 

n=1,290 at 12 
schools in 
intervention 
study, of which 
7 schools with 
730 students 
intervention, 5 
schools with 
560 students 

Duration: Pupils accessed the 
website for at least 1 h in the 
presence of their teachers at the 
end of the school year (June), and 
they were able to use their codes 
to access the webpage 
throughout the summer. 

Summary of intervention: The 
webpage was structured in six 

A significant reduction in 
self-reported sunburns 
was observed in the 
quasi-experimental group 
in comparison with 
controls after adjusting 
for sex and inland or 
coastal location of the 
centre (OR = 0.45, 95% CI 
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control. Final 
sample n=529, 
n=306 
intervention 
and n=223 
control. 

sections by the Study Committee 
(dermatologists, epidemiologists 
and specialists in education): (i) 
the sun and its characteristics; (ii) 
sun without danger; (iii) seven 
sun commandments; (iv) games; 
(v) visits to other Webs and (vi) 
Who are we? The selection of 
content was informed by the 
knowledge gained in the cross-
sectional study on incorrect sun 
habits in the population. 

The first section, the sun and its 
characteristics, analysed the 
nature of the sun, the 
characteristics of UV radiation 
and education on the dangers of 
sunburns both for short-term 
health and for cutaneous cancer 
in later year. It explained the skin 
effects of sunbathing without 
taking precautions and indicated 
times when sunbathing is more 
dangerous. Positive effects of UV 
exposure were also shown 
(vitamin D, positive psychosocial 
and behavioural effects).  
The second section, sun without 
danger, emphasized the factors 
identified in the survey as 

= 0.23–0.87, P = 0.018). 
Adjusted OR showed that 
there was a significant 
improvement in the use of 
physical measures, use of 
sun cream, frequency of 
sun cream application 
every 2 h and use of 
protection on cloudy 
days. Before the 
intervention, the rate of 
self-reported sunburning 
in the inland schools was 
53.4% (SE = 1.8), whereas 
in the coastal schools, it 
was 56.2% (SE = 1), with 
no statistical differences 
observed (P = 0.19). After 
the intervention, in the 
control group, these rates 
decreased slightly to 
43.8% (SE = 1.3) in inland 
schools and to 52.8% (SE 
= 2.7) in coastal schools, 
with no statistical 
differences observed (P = 
0.14), whereas in the 
quasi-experimental group, 
the rate of sunburning 
decreased considerably to 
19% (SE = 4.3%) in the 
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associated with the presence of 
sunburns, including appropriate 
sun exposure times, use of 
physical sun protection measures 
(T-shirt, cap ⁄ hat, sunglasses, or 

shade), and correct sunscreen use 
as a complementary protection 
measure but not the only one. 

The third section contained seven 
key recommendations for healthy 
sun habits in a clear language 
adapted to adolescents: (i) avoid 
sun exposure between mid-day 
and 6 pm; (ii) make use of the 
shade whenever you are 
outdoors; (iii) use a cap and t-
shirt in recreational and sports 
activities with sun exposure; (iv) 
put on a large amount of 
photoprotective cream before 
leaving home and regularly every 
2 h; (v) sun is also dangerous on 
cloudy days; (vi) if your skin and 
eyes are light, you must be 
especially careful and (vii) do not 
use artificial tanning equipment. 
In the fourth section, the 
participant could choose among 
three games, designed to 
facilitate learning in an enjoyable 

inland schools and to 
44.8% (SE = 3.4%) in the 
coastal schools (P = 
0.003). Adjusted OR 
showed that there was a 
significant improvement 
in the self-reported use of 
four physical measures 
(OR 2.45, 95% CI 
1.78.7.70), use of sun 
cream (OR 1.12, 95% CI 
1.04–2.40), frequency of 
sun cream application 
every 2 h (OR 1.31, 95% CI 
1.16–3.80) and use of 
protection on cloudy days 
(OR 1.31, 95% CI 1.08–

2.05). However, there was 
no improvement in sun 
exposure timetable or 
knowledge. 
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and attractive manner for 
adolescents: (i) Jawbreaker; (ii) 
how much do you know? and (iii) 
sun protection kit. 

Section 5 featured links with 
Webs related to other healthy life 
habits that could be of interest to 
participants: ‘I sign up for not 

smoking’, ‘I don’t smoke today’ 

(campaign conducted in the 
same geographic area for the 
prevention of smoking) ‘Health 

protection’, ‘Road safety’ and 

similar pages aimed at 
adolescents. The objective was to 
promote all aspects of healthy 
life in the setting of a prevention 
culture. 

Theory: None specified 

Control group: Students at five 
schools where the intervention 
was not implemented. 

Assessment: Baseline, 3 months 
post-intervention 

Outcome measures: Frequency 
and duration of sunbathing, the 
use of sun cream, the sun 
protection factor of creams used, 
the adoption of precautionary 
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measures on cloudy days and the 
use of physical sun protection 
measures (e.g. T-shirts, caps ⁄ 

hats, sunglasses and staying in 
the shade). In an attempt to 
quantify sun exposure effects, 
pupils were asked about their 
history of self-reported sunburn 
and the presence of blisters in 
any sunburned areas. To avoid a 
potential inter-individual 
variation in the concept of 
‘sunburn’, it was specifically 

defined (moderate degree of 
painful erythema lasting for a few 
days). All questions were 
explicitly referred to the previous 
summer. 

del Boz 
2015 

Cross-
sectional 

IV Spain (Costa 
del Sol) 

6 golf courses, 57% 
golfers and 43% golf 
course workers), 
70.4% had fair skin. 

n=351 Duration: Single session, one day 
visit 

Summary of intervention: Under 
the slogan ‘‘Enjoy golf without 

harming your skin,’’ the 

intervention was carried out by a 
team of qualified healthcare 
professionals from the 
dermatology department at our 
hospital-including 
dermatologists, nurses, and 
auxiliary nurses-who were 

93.9% said that they 
intended to adopt better 
sun exposure habits 
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assigned to 5 healthcare stations. 
Our campaign included cognitive 
factors such as providing and 
explaining information about sun 
exposure habits, sun protection 
measures, proper selection of 
sunscreens, and other topics. It 
also included novel emotional 
and motivational factors such as 
biometric feedback and an 
educational-motivational 
technique of proven efficacy. This 
technique consists of identifying 
possible risk factors and 
behaviours, identifying suspicious 
lesions, using Woodlight to 
identify subclinical sun damage, 
identifying risky behaviours, and 
providing individualized feedback 
about the findings---as the 
slogan says, encouraging 
participants to ‘‘enjoy the sun 

with precautions’’-- and about 
behavioural factors (for example, 
helping them choose the best 
sunscreen for their skin type). 
Another novel component was 
the inclusion of dermoscopy, a 
highly sensitive and specific 
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diagnostic instrument in 
dermatology. 

Theory: None specified 

Control group: None 

Assessment: Immediate 

Outcome measures: Intention to 
change behaviour. 

Farberg 
2016 

Interrupted 
time series  

III-3 US (New York) Baseball spectators in 
a stadium 

n=3539 Duration: Ongoing intervention 

Summary of intervention: Major 
League Baseball (MLB) has 
partnered with the American 
Academy of Dermatology since 
1999 to promote the importance 
of sun protection and raise skin 
cancer awareness through its Play 
Sun Smart program. During one 
of the day games, 18,000 fans 
received a free wide-brimmed 
hat. 

Theory: None specified 

Control group: Comparison with 
2006 

Assessment: August 2015 (during 
3 game series, 2 day games, 1 
night game) 

There were no significant 
differences noted across 
all of the hat-wearing 
parameters studied (day 
vs night game, sunny vs 
shaded section, sunny 
section over course of 
game) between the 
current study compared 
to the results from 10 
years prior.  

Difference in % wearing 
hats vs 10 years prior 
during day games  

Sunny area: +4% NS 

Shaded area: +4% NS 

Bleachers: –3% NS 
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Outcome measures: Hat wearing 
(from photographs) 

Fernandez-
Morano 
2015 

Pre-post 
study 

IV Spain (Costa 
del Sol) 

Adolescents attending 
12 classes in 
secondary schools, 
aged 14-17, 55.3% 
female 

n=228 (n=308 
initially 
recruited, 
n=270 
complete pre-
test) 

Duration: 90 minute session in 
May-June 

Summary of intervention: A 
multicomponent intervention was 
conducted during school hours, 
with a duration of about 90 
minutes and delivered by a 
dermatologist with experience in 
occupational training. During this 
intervention, a slide show 
provided information about sun 
exposure, its benefits and risks 
(such as skin cancer and 
photoaging), and protection 
measures, transmitting a positive 
message. Next, a workshop was 
held to examine sun-protection 
creams, the teenagers were 
familiarised with a dermatoscope 
and with the ABCD rule for the 
early detection of melanoma, and 
educational videos were shown. 
At the end of the session, 
questions were answered and the 
adolescents contributed ideas or 
comments on photoprotection. 
As an additional motivating 
activity, each class prepared a 

In the analysis of change 
in sun-exposure habits 
after the intervention, 
statistically significant 
differences were observed 
in the number of hours 
the study subjects 
remained on the beach at 
mid-day (p = 0.049), and 
borderline significant 
differences were observed 
for cases of sunburn (p = 
0.051). There was no 
difference in the number 
of days spent sunbathing, 
or the overall number of 
hours per day spent 
sunbathing. 

Among the sun-
protection practices 
considered, analysis 
revealed changes in the 
use of sunshades (p = 
0.006) and in avoiding 
exposure on the beach at 
mid-day (borderline 
significant, p = 0.052), but 
no significant changes in 
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collage setting out positive and 
negative messages on 
photoprotection. 

Theory: None specified 

Control group: None 

Assessment: Pre-intervention 
(Jan-Mar), post-intervention (3 
months after intervention) 

Outcome measures: Scales (0-
100) for habits of sun exposure, 
sun protection practices, 
attitudes regarding the sun and 
knowledge related to sun 
exposure. Higher scores indicated 
low sun exposure, good 
sunscreen practices, positive 
attitudes to sun protection and 
good knowledge of sun exposure  

the use of sunglasses, 
sunhats, long 
sleeves/trouser, or 
sunscreen. 

Analysis of pre vs post-
intervention change 
showed that in three of 
the 14 items in the 
questionnaire section on 
attitudes to sun exposure, 
there were statistically 
significant differences. 

For the seven items 
related to knowledge 
about sun exposure, a 
higher rate of correct 
answers was observed in 
the post-intervention 
assessment, with 
statistically significant 
differences (p < 0.001) for 
three items. 

The analysis of changes in 
the scores, standardised 
to a range of 0–100, 
revealed a significant 
improvement in the 
scores for three of the 
four sections: sun 
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exposure habits, attitudes 
to sun exposure and 
knowledge about sun 
exposure (p < 0.001) 

Potente 
2013 

Cross-
sectional 

IV Australia (New 
South Wales) 

Youth 14-17 at 20 
outdoor recreational 
sites (seven beaches, 
three 

swimming pools, six 
community events, 
and four sports 
grounds) 

n=467 youth 
aged 12-18 

Duration: Summer 2009-10, 
supported by media campaign 
Dec 2009-Feb 2010 

Summary of intervention: The 
Sun Sound was developed to be 
played at outdoor recreational 
settings on public address 
systems as a reminder and cue to 
action for forgetful youth to use 
sun protection. The Sun Sound 
comprised a short (5 s), 
memorable, musical jingle, 
followed by the voice-over ‘‘Be 

Sun Sound.’’ Local councils were 

encouraged to display and make 
sunscreen accessible for the 
public to support the Sun Sound 
message. 

Theory: Health Belief Model, 4Ps 
(social marketing) 

Control group: None 

Assessment: Intercept survey in 
April 2010 

Of those who recalled the 
Sun Sound without 
prompting, 38% of 
respondents reported that 
they increased their use of 
sun protection when they 
heard it. Youth in aquatic 
settings were significantly 
more likely than those in 
nonaquatic settings to 
have increased their sun 
protection behaviour (p = 
.002). Females were also 
more likely to respond 
positively (44%) and were 
significantly more likely 
than males to have 
increased their sun 
protection behaviour 
upon hearing 

the Sun Sound (p = .013). 
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Outcome measures: Those who 
had recalled the Sun Sound were 
asked what actions they took as a 
result of hearing it. 

Tran 2015 Cross-
sectional 

IV US (Virginia) Patients 18+ who had 
an appointment with 
the pharmacist for 
pretravel health. Mean 
age 44 (± 

15.67), 81% white, 
53% female. 

n=103 Duration: Initial telephone 
consultation, an individualized 
patient appointment (30-60 
minutes). 

Summary of intervention: After 
taking the pretravel history, the 
pharmacist 

conducts research to assess and 
plan for the patient’s travel-
related needs, including 
immunizations, medication 
prophylaxis, insect repellent, 
other travel-related threats, 
sunscreen, and other products 
for travel. The patient 
appointment consists of 
education about travel safety and 
prevention for nonvaccine 
preventable diseases, as well as 
the administration of the 
necessary immunizations and 
dispensing of prophylactic 
medications. The pharmacist also 
makes recommendations for any 
non-prescription medications, 

Of the 103 patients 
participating in the survey, 
78 were educated by the 
pharmacist on how to 
prevent sunburns 
depending on the season 
and their travel 
destination. Patients 
accepted several of the 
pharmacist’s pretravel 

recommendations, 
including applying 
sunscreen (100%), 
wearing long protective 
clothing (74%), and using 
umbrellas and trees for 
shelter (41%). 
Additionally, 50% of the 
patients said they used 
the recommended 
techniques at least three-
fourths of the time during 
their trip. A small 
percentage of patients 
(5%) experienced sunburn 
on their international trip.  
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devices, and clothing. The 
pharmacist creates a chart for the 
patient with their 
recommendations and 
documents whether the patient 
accepts these recommendations. 

Theory: None specified 

Control group: None 

Assessment: Post-travel 

Outcome measures: Sunscreen 
use, clothing, shade, sunburn. 
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Shade:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ setting n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Buller 2017b RCT II US/Australia Passive recreation 
areas (PRAs) in 144 
public parks,  

n=576 pre-test, 
n=576 post-test 
observations. 36 
treatment PRAs, 
108 control PRAs  

Duration: Shade sails installed in 
parks in 3 annual waves 

Summary of intervention: At 
treatment PRAs, shade sails were 
built to similar designs in both 
cities, with some variation to fit 
the site requirements and 
preference of the municipalities, 
between pretest and posttest 
assessments, by working with 
parks department staff and 
shade sail vendors. Shade sails 
were designed to create 
attractive shade structures that 
maximized available shade from 
11 AM to 3 PM in summer and 
complied with local engineering, 
building, and planning codes. 
Shade cloth had a minimum 
ultraviolet protection factor 
(UPF) rating that reduced UV 
exposure by at least 94% and 
exceeded the minimum safety 

Adjusting for 
clustering of 
observations 
within parks and 
covariates, 

shaded PRAs 
(adjusted 
probability of 
PRA in use: 
pretest = 0.10, 
posttest = 0.32) 
were more likely 
to be in use at 
posttest than 
unshaded control 
PRAs (pretest = 
0.14, posttest = 
0.17), with a 
treatment group- 
testing period 
odds ratio (OR) 
of 3.91 (z= 3.24; 
95% confidence 
interval [CI] = 
1.71, 8.94; P = 
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requirements for strength and 
resistance to 

light degradation. Project staff 
recommended that the shade 
sail be the largest size 
acceptable to the municipalities. 

Theory: None specified 

Control group: PRAs in control 
parks 

Assessment: Observed by trained 
observers for 30-minute periods 
on 4 weekend days during a 20-
week period in the summer 
months (June to September in 
Denver; December to March in 
Melbourne) at pretest and 
posttest. 

Outcome measures: Any 
observed use of the study PRA 
by adults 

.001; adjusted for 
wave, pretest, 
weather 
[temperature, 
cloud cover, and 
wind], proximity 
to solar noon, 
type of amenity, 
comparison PRA 
use, and age and 
race [proportion 
White] of 
neighbourhood 
residents.  

Shade increased 
the probability of 
PRAs in Denver 
being in use 
(adjusted 
probability of 
PRA in use: 
control, pretest = 
0.18, posttest = 
0.19; treatment, 
pretest = 0.16, 
posttest = 0.47) 
more than in 
Melbourne 
(adjusted 
probability of 
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PRA in use: 
control, pretest = 
0.11, posttest = 
0.14; treatment, 
pretest = 0.06, 
posttest = 0.19). 

Dobbinson 
2009 

Cluster-
randomised 
trial 

II Australia 
(Melbourne) 

51 secondary schools 
in outer metropolitan 
areas of Melbourne; 
grades 7-12 

Total 
participating 
schools= 51 
(intervention= 
25; control=26) 

Duration: January 2005 

Summary of intervention: Shade 
sails were installed at full sun 
study sites to increase available 
shade for students in the school 
grounds to be used during 
passive activities such as eating 
lunch 

Theory: None specified 

Control group: Comparable sites 
at schools where shade sails 
were not installed. 

Assessment: BL: 2004-05 (16 
weeks of observation during 
spring and summer); FU: 2005-06 
(14 weeks of observation during 
spring and summer) 

Outcome measures: Change in 
use of primary site- site selected 
for shade building (Change in 
the mean number of students 

Mean change in 
numbers of 
students 
observed to use 
primary (shaded) 
site from pre-test 
to post-test by 
group: 

                      Pre             
Post           Mean 
change 

Intervention: 3.24 
(2.83) 5.87 (4.70) 
2.63(4.26) 

Control: 3.49 
(2.82) 3.46 (2.69) 
-0.03 (2.78) 

Mean change= 
2.66 (0.65 to 
4.68) p=0.011 
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using the primary site during 
lunch) 

Dobbinson 
2014 

Cluster-
randomised 
trial 

II Australia 
(Melbourne) 

51 secondary schools 
in outer metropolitan 
areas of Melbourne; 
grades 7-12 

Total 
participating 
schools= 51 
(intervention= 
25; control=26) 

Duration: January 2005 

Summary of intervention: Shade 
sails were installed at full sun 
study sites to increase available 
shade for students in the school 
grounds to be used during 
passive activities such as eating 
lunch 

Theory: None specified 

Control group: Comparable sites 
at schools where shade sails 
were not installed. 

Assessment: BL: 2004-05 (16 
weeks of observation during 
spring and summer); FU: 2005-06 
(14 weeks of observation during 
spring and summer) 

Outcome measures: Analysis of 
site features and weather related 
to use of these shaded areas. 

Tables with seats 
increased 
student use of 
shaded areas. On 
average, sites 
with tables were 
used by 6.7 more 
students (95% 
Confidence 
Interval (CI) 3.5–

9.9) compared to 
sites with no 
seats or tables.  
In addition, there 
was weak 
evidence that on 
average fewer 
students used 
the shade where 
grass was 
present (relative 
to no grass 
present; average 
difference of -
3.30 students, 
95%CI -6.5 to -
0.1). No other 
area features 
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were found to be 
related to 
student Usage. 

Hall 2008 Group RCT  II US (Georgia, 
Nevada, Kansas) 

Recreational (Pools), 
Lifeguards at 14 
pools, Mean age 
17.02 (5.32) 

n=260 baseline, 
n=195 follow-up 

Duration: June to August 2007 

Summary of intervention: Pool 
Cool Plus: Training and 
educational material; pool cool 
plus implemented a peer-driven 
motivational approach including 
personalizing lifeguards’ skin 

cancer risk, encouragement to 
form a sun-safety planning team 
with support from Pool Cool 
staff, Pool Cool pages on 
networking sites, awards for the 
best work. Sunscreen, free shade 
structure, and options to request 
up to $200.00 worth of 
additional sun-safety support. 

Incentives: Items such as pens, 
lanyards at baseline and a $10.00 
gift certificate for completing 
post survey 

Theory: None specified 

Control group: Each pool 
received a Pool Cool Tool-kit 
containing educational materials, 

Change in Sun 
Protection Score 
at Work (Mean): 

Baseline: (n=260): 
2.27 (+/- 0.48) 

3 months: 
(n=195): 2.41(+/- 
0.55) 

Effect estimate= 
0.14 

p>0.05 

Change in 
Sunburns % 

Baseline: (n=260): 
79.9% 

Follow-up: 3 
months: (n=195): 
72.8% 

Effect 
estimate=7.1% 
(95% CI= -15.1, 
0.8)  
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incentive items, and a gallon 
pump container of sunscreen. 

Assessment: Pretest: Beginning 
of summer; Posttest: End of 
summer 2007 

Outcome measures: Sun 
protection habits=means score 
for: 

(sunscreen + shirt+ hat+ seeking 
shade + sunglasses) on a 4 point 
scale; 1=never; 4=always. 
Sunburns (# of times got a 
sunburn past summer and this 
summer) 0 to ≥5 times; 

Pool Cool Plus vs. 
Standard Pool 
Cool 

Pool Cool Plus 
group showed a 
statistically 
significant 
decrease in 
sunburns relative 
to the standard 
Pool Cool 
intervention 

A MANCOVA 
assessing change 
over the summer 
in sunburn by 
treatment group 
and by skin 
cancer risk group 
showed a 
statistically 
significant 
reduction in 
sunburn in the 
“Plus” group 

only, F (1, 87) = 
16.97, p < .001. 

No statistically 
significant 
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between-group 
differences on 
other outcomes 
(e.g., sun 
protection at 
work) 
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Health care settings:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ setting n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Crane 2012 RCT II US (Colorado) Children age 6 
(through parents). 
52.5% female 

n=867. 
Intervention 
n=344, control 
n=333. 

Duration: 3 years 
Summary of intervention: In 
this primary care-linked, 
home-based study, parents 
received 14 newsletters over 
3 years. Newsletters were 
mailed each spring in 2-
week intervals; most were 
aimed at parents, but 
mailings in years 2 and 3 
included material for 
children. Early mailings 
contained review of skin 
cancer and its causes; later 
mailings included tailored 
information specific to each 
child, sun protection 
strategies for reducing risk, 
and suggestions for 
overcoming barriers. 
Newsletters contained 
interactive materials, and 
were written at a 6th grade 
or below reading level. 
Newsletters for children 

The intervention group 
reported more use of 
sunscreen, protective clothing, 
hats, shade seeking, and 
midday sun avoidance; fewer 
sunburns; more awareness of 
the risk of skin cancer; higher 
perceived effectiveness of sun 
protection; higher stage of 
change; and lower perception 
of barriers to sun protection 
(all p<0.05). The intervention 
group had fewer nevi>=2mmin 
1 year of the study, 2006 
(p=0.03). No differences were 
found in tanning or nevi <2 
mm. In general, group 
differences were small in 
magnitude and not consistent 
across years. Only sunscreen 
use and the composite 
measure showed significant 
group differences in all years of 
the study compared to 
baseline. 



 

 
 

194 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

included age appropriate 
information and activities. All 
newsletters were pilot 
tested. Skin exams were 
conducted each summer, 
(setting not reported); 
parents also received a 
report with of the number of 
nevi counted. 
Theory: Precaution Adoption 
Process Model (PAPM) 
Control group: Control 
group parents participated 
in data collection only; those 
that completed skin exams 
received a written report of 
the results. 
Assessment: 36 months 
Outcome measures: 
Sunburn, nevi, sun 
protection, sunscreen 

Ho 2016 RCT II US (Illinois) Caregivers [mean 
age, 36.0 years]) 
who brought the 
child (2-6 years of 
age) in their care 
to an Advocate 
Medical Group 
clinic 

n=300, n=153 
intervention, 
n=147 control 

Duration: 4-6 weeks 
Summary of intervention: 
After the conclusion of the 
visit with the paediatrician, 
those in the intervention 
group received a read-along 
book and a sun-protective 
swim shirt and made an 
appointment to return for a 

The intervention group had 
significantly higher scores 
related to sunny day sun 
protection behaviours at 
follow-up compared with the 
control group (mean [SE], 
15.748 [0.267] vs. mean [SE], 
14.780 [0.282], 0.968). At 
baseline, the control group had 
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visit with the research 
coordinator in about 4 to 6 
weeks. The 13-page read-
along book emphasized sun 
protection behaviours with 
child characters representing 
all ethnic/ racial groups 
going to a water park. 
Between baseline and 
follow-up visits, 4 sun 
protection reminders were 
sent weekly via text 
messages. 
Theory: None specified 
Control group: After 
completing an exit survey, 
the caregivers in the control 
group received all study 
materials (read-along book 
and swim shirt) at the 
follow-up visit. 
Assessment: Baseline, 
follow-up (4-6 weeks) 
Outcome measures: Sunburn 
(observed and self-
reported), sun protection 
(frequency), melanin indices 
of the sun-exposed right 
dorsal forearm and the sun-

higher scores related to sunny-
day skin protection behaviours 
(mean difference between 
intervention and control, 
−0.071). Post hoc Tukey test 

results revealed that while the 
increase in behaviour scores in 
the intervention group were 
statistically significant (mean 
difference between follow-up 
and baseline, 0.72), the control 
group significantly decreased 
their behaviour scores (mean 
difference between follow-up 
and baseline, −0.72).  
At follow-up, the intervention 
group had significantly higher 
skin protection behaviour 
scores during cloudy days than 
did the control group (mean 
[SE], 14.286 [0.282] vs. mean 
[SE], 12.850 [0.297]; mean 
difference, 1.436) (ANOVA: 
F1,278 = 8.054; P < .01; η2 = 

0.028). These analyses 
controlled for any differences 
in cloudy-day behaviour scores 
at baseline. Similar to sunny-
day behaviour scores, the 
intervention group increased 
their scores related to sun 
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protected right upper outer 
arm near to the shoulder. 

protection behaviours on 
cloudy days over the study 
period (mean difference 
between follow-up and 
baseline, 0.266), whereas the 
control group significantly 
decreased their scores related 
to sun protection behaviours 
from baseline to follow-up 
(mean difference, −0.782). 
At follow-up, the intervention 
group had significantly higher 
scores related to sunscreen use 
than did the control group 
(mean [SE], 7.197 [0.174] vs. 
mean [SE], 6.383 [0.182]; mean 
difference between 
intervention and control 
groups,0.814)(ANOVA:F1,278 = 
10.411; P < .01; η2 = 0.036). 

The intervention group 
significantly increased their 
scores related to sunscreen use 
(mean difference between 
baseline and follow-up, 0.496). 
The ANOVAs were not 
significant for seeking shade or 
for wearing shirts, hats, or 
sunglasses. 
The ANOVA of the interaction 
of group by time revealed 
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significant interactions for 3 
items: (1) sunscreen use on 
sunny days (F1,277 = 4.912; P 
< .05; η2 = 0.017); (2) 

sunscreen use on cloudy days 
(F1,278 = 11.416; P < .01; η2 = 

0.039); and (3) wearing a shirt 
with sleeves on sunny days 
(F1,275 = 4.185; P < .05; η2 = 

0.015). At follow-up, the 
intervention group had (1) 
significantly higher scores 
related to sunscreen use on 
sunny days (mean[SE], 
3.932[0.091] vs. mean[SE], 
3.659 [0.096]; mean difference, 
0.273); (2) significantly higher 
scores related to sunscreen use 
on cloudy days (mean [SE], 
3.265 [0.099] vs. mean [SE], 
2.729 [0.104]; mean difference, 
0.536); and (3) significantly 
higher scores related to 
wearing a shirt with sleeves on 
sunny days (mean[SE], 3.837 
[0.091] vs mean [SE], 3.569 
[0.0.97]; mean difference, 
0.268). 
The ANOVAs examining 
change in melanin index across 
skin types (1, 2, and 3 for 
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lighter skin colours and 4, 5, 
and 6 for darker skin colours 
were exploratory owing to the 
slightly lower number of 
children in several skin-type 
categories. Results revealed 
significant increases in the 
melanin index in the control 
group from baseline to follow-
up that were not observed in 
the intervention group with 
regard to the skin on the outer 
upper arm. Follow-up Tukey 
test results revealed significant 
higher mean differences (all P 
= .05) from baseline to follow-
up for the control group for 
type 1 (29.269 nm), type 2 
(41.530 nm), and types 4, 5, 
and 6 skin (124.666 nm). There 
were no other significant 
differences in change in 
melanin index between the 
control and intervention 
groups with regard to the skin 
on the forearm. 

Aneja 2012 RCT II US (Ohio) University 
Hospitals Case 
Medical Center. 
Individuals 

n=132 Duration: 12 weeks 
Summary of intervention: 
multimodal education 
program that included the 

At baseline, 34.7% reported 
“always” or “frequently” using 

sun-protective clothing, and 
39.1% reported “always” or 
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presenting to the 
dermatology clinic 
lobby, age 18+.  

following components: (1) 
the computer-assisted 
learning Skinsafe tutorial 
(<30 minutes); (2) a skin self-
examination tutorial while 
clothed, under the guidance 
of clinicians; and (3) a self-
selected telecommunication 
reminder (phone call, text 
message, e-mail, or letter) to 
receive monthly for 12 
weeks, which reminded the 
participant to perform skin 
self-examinations. All 
participants received a 
melanoma brochure, a 
common form of patient 
education distributed in 
dermatology clinics. 
Theory: None specified 
Control group: All 
participants received a 
melanoma brochure, a 
common form of patient 
education distributed in 
dermatology clinics. 
Assessment: Baseline, 3 
months 
Outcome measures: Self-
reported use of sun-
protective clothing (ie, wide-

“frequently” using sunscreen. 

Those in the intervention 
group were 2.4 times more 
likely to wear sun protective 
clothing at the end of the 
study (odds ratio [OR], 2.4 
[95% CI, 1.09-5.29]). Those in 
the intervention group were 
also more likely use sunscreen, 
but this was not statistically 
significant in our analysis (OR, 
1.26 [95% CI, 0.58-2.77]). Men 
were less likely to use 
sunscreen (OR, 0.32 [95% CI, 
0.14-0.72]) 
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brimmed hat, long-sleeved 
shirts) and sunscreen 

Bandi 2010 Cross-
sectional 

IV US Nationally 
representative 
survey of US 
adolescents ages 
11-18 and their 
parents 

n = 1589 
adolescents and 
parents 

Duration: Not specified, 
variable 
Summary of intervention: 
Physician sun protection 
counselling 
Theory: None specified 
Control group: None 
(comparison with those who 
reported no counselling 
Assessment: Cross-sectional 
survey 
Outcome measures: Five-
point Likert items ranging 
from often to never 
measured the frequency of 
summer sun protection on 6 
recommended behaviours 
(shade or umbrella, avoiding 
sun, use of hats, shirts, and 
pants, and sunscreen use) 
when out on a very sunny 
day in summer for more 
than 1 h and 4 sunscreen 
specific practices (use at 
beach or pool, on face and 
exposed body areas anytime 
out in sun for more than 15 
min, and reapplication when 

Adolescents who received 
physician sun protection 
counselling were significantly 
more likely to report regular 
sunscreen use (Adjusted 
prevalence: 43%) and 
intermittent wide-brimmed hat 
use (15%) compared to those 
who did not receive 
counselling (30% and 9% 
respectively). Counselling was 
not associated with avoiding 
peak sun exposure, seeking the 
shade, shirt or pant use. In 
addition, counselling had 
significant positive associations 
with the regular practice of 
sunscreen-specific behaviours, 
including using SPF 15+ 
sunscreen use at the beach or 
pool, use of sunscreen on the 
face and body, and 
reapplication when in the sun 
all day. Parents who received 
counselling were also more 
likely to report that they 
regularly insisted summer 
sunscreen use for their children 
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out in sun all day). 
Responses were categorized 
into 3 levels: regular (always 
or often), intermittent 
(sometimes), and 
never/irregular (rarely or 
never). Parent behaviours 
regarding child sun 
protection: Parents were 
asked six point Likert items 
ranging from every day to 
never measuring the 
frequency with which they 
insisted that their child 
practice 4 different sun 
protection behaviours 
(sunscreen, hats, shirts, and 
shade or umbrella) in the 
past 30 days. 
Responses were categorized 
into 3 levels: regular (every 
day or most days), 
intermittent (half the time), 
and never/irregular (less 
than half the time, 
rarely, or never). 

(35%) compared to those who 
did not receive counselling 
(26%), but this relationship was 
not seen for other parent rules, 
including insistence on wearing 
shirts, hats or staying in the 
shade or under an umbrella.  
Compared to adolescents who 
were not exposed to any 
source of sun protection 
information, those who were 
exposed to all three sources, 
including physician sun 
protection counselling (PC), 
skin cancer prevention media 
messages (MM) and school sun 
safety messages (SM) (OR: 
5.53), those who received PC 
only (OR: 5.94), those who 
received PC and MM only (OR: 
2.98) and those who received 
MM and SM only (OR: 2.63) 
were significantly more likely 
to practice regular sunscreen 
use. Regular sunscreen use 
reports were generally higher 
among adolescents exposed to 
all three information sources 
compared to those exposed to 
any other combination of two 
or fewer information sources, 
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but there were no significant 
differences between 
adolescents exposed to only 
two information sources and 
only one information source. 

Cohen 
2013 

Cross-
sectional 

IV US (Chicago) Parents of children 
aged 9-16 years 
from 3 paediatric 
practices 

n=301 (n=101 
from Office 1, 
n=100 from each 
of Office 2 and 3) 

Duration: Not specified, 
varied 
Summary of intervention: 
From a survey of practice 
staff: Verbal advice to use 
sunscreen was accompanied 
with a brochure given to 
25% of the parents. 
Sunblock was recommended 
by 83% (19/23) of HCP with 
recommendations tailored 
to the child’s vacation plans 

(13%, 3/23). When at least 
80% of the staff in a practice 
reported counselling, the 
office was considered as 
providing counselling, thus, 
the staff of office 1 provided 
the most detailed and 
frequent counselling. 
Theory: None specified 
Control group: None, 
correlational 
Assessment: Cross-sectional 
Outcome measures:  

Sun protection counselling was 
associated with parental 
prompting (P = .004), 
performing a summer camp 
physical (P = .002), and the 
child having a sunburn (P = 
.003). After controlling for the 
child’s age, sex, and skin tone, 

intensity (number of items) and 
frequency of counselling 
(number of visits during which 
counselling was provided) was 
not associated with greater sun 
protection by the child. In 
multivariate analysis of the 
child’s sun protection, the 

following variables maintained 
statistical significance: parental 
sunburns during the summer 
of the study, parental use of 
indoor tanning in the last 12 
months, parental perception of 
skin cancer risk, and parental 
sun 
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protection self-efficacy (P = 
.02). 

Falk 2008 RCT  II Sweden Primary healthcare 
centre patients, 
18+, recruited in 
winter 

n=308 Duration: Single session 
Summary of intervention: 3 
intervention groups all 
received an information 
folder from the Swedish 
public pharmacy, containing 
general information on sun 
exposure risks and practical 
advice concerning sun 
protection. Group 1 received 
individualised feedback by 
means of a letter, consisting 
of standardized comments 
on skin type, sun habits/sun 
protection behaviour mean 
value, and skin cancer 
anamnesis. The letter 
concluded with a 
summarized risk assessment 
with adjusted sun protection 
advice, including information 
about the importance of 
early detection of skin 
cancer. Group 2 received 
feedback by means of a 
personal doctor’s 

consultation at the Primary 
Healthcare Centre. Each 

Prevention mediated by a 
doctor’s consultation had a 
clearly better impact on the 
subjects. The addition of a 
phototest did not further 
reinforce this effect in the 
group as a whole, but it did for 
a subgroup of individuals with 
high ultraviolet (UV) sensitivity, 
as determined by 
the phototest itself, suggesting 
that this might actually be a 
tool to improve outcome in 
this high-risk group.  
Change in mean values pre-
test to post-test (*p<0.05, 
**p<0.005, ***p<0.0005), 
where a negative value 
indicates change towards a 
lowered risk behaviour: 
How often do you sunbathe 
with the intention to tan during 
the summer in Sweden? Group 
1 0.12 Group 2 -0.46*** Group 
3 -0.28 * 
Do you usually use a sunscreen 
when sunbathing? Group 1 
0.14 Group 2 -0.26 Group 3 -
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consultation took 
approximately 20 minutes, 
and consisted of the same 
feedback on the 
questionnaire as well as 
information and advice 
concerning sun habits/sun 
protection behaviour. The 
consultation also included 
an inspection of naevi. 
Group 3 was as for group 2, 
but with the addition of a 
phototest. The phototest 
was applied on the palmar 
side of the forearm, and 
consisted of six fields 
illuminated with varying 
increasing UV doses. The 
subjects themselves then 
performed the test reading, 
after 24 hours, by counting 
the number of erythematous 
reactions. The result was 
written down on a protocol 
they had been given, which 
the subjects then returned 
by mail to the primary 
healthcare centre. The 
reading instruction stated 
that each visible redness 
should be classified as a 

0.04 
If you use sunscreens, which 
sun protection factor do you 
choose? 
Group 1 -0.27 Group 2 -0.24 
Group 3 -0.45* 
When in the sun, without 
intention to tan, how often do 
you use any of the following 
ways to protect from the sun: 
a) sun screens Group 1 0.37 
Group 2 -0.41* Group 3 -0.21 
b) shirt or sweater with short 
sleeves Group 1 0.05 Group 2 -
0.04 Group 3 -0.12 
c) shirt or sweater with long 
sleeves Group 1 0.24 Group 2 -
0.06 Group 3 -0.13 
d) sun hat or cap Group 1 -0.12 
Group 2 -0.25 Group 1 0.01 
e) trousers with long legs 
Group 1 -0.18 Group 2 -0.34* 
Group 3 -0.05 
f) staying in the shade Group 1 
-0.22 Group 2 -0.12 Group 3 -
0.19 
How many times have you 
been sunburnt during the past 
year? Group 1 -0.09 Group 2 -
0.19* Group 3 -0.21* 
How long do you usually stay 
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reaction. Feedback on the 
phototest result and 
comments on the risk aspect 
with regard to sun exposure 
were finally mailed back to 
the subjects. 
Theory: Transtheoretical 
model 
Control group: 3 
intervention groups 
Assessment: Pre-test 
(winter), 6 months post-test 
(autumn) 
Outcome measures: The four 
behavioural items 
investigated were a) giving 
up sunbathing, b) using 
clothes for sun protection, c) 
using sunscreens, and d) 
staying in the shade during 
the hours of strongest 
sunlight. 

in the sun between 11 am and 
3 pm (June-Aug)? Group 1 -
0.25* Group 2 -0.34** Group 3 
-0.13 

Falk 2011 RCT II Sweden Primary healthcare 
centre patients 

n=316 Duration: Single session 
Summary of intervention: 3 
intervention groups all 
received an information 
folder from the Swedish 
public pharmacy, containing 
general information on sun 
exposure risks and practical 

 
Change in mean values pre-
test to post-test (*p<0.05, 
**p<0.01), where a negative 
value indicates change towards 
a lowered risk behaviour: 
How often do you sunbathe 
with the intention to tan during 
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advice concerning sun 
protection. Group 1 received 
individualised feedback by 
means of a letter, consisting 
of standardized comments 
on skin type, sun habits/sun 
protection behaviour mean 
value, and skin cancer 
anamnesis. The letter 
concluded with a 
summarized risk assessment 
with adjusted sun protection 
advice, including information 
about the importance of 
early detection of skin 
cancer. Group 2 received 
feedback by means of a 
personal doctor’s 

consultation at the Primary 
Healthcare Centre. Each 
consultation took 
approximately 20 minutes, 
and consisted of the same 
feedback on the 
questionnaire as well as 
information and advice 
concerning sun habits/sun 
protection behaviour. The 
consultation also included 
an inspection of naevi. 
Group 3 was as for group 2, 

the summer in Sweden? Group 
1 -0.16 Group 2 -0.38** Group 
3 -0.37** 
Do you usually use a sunscreen 
when sunbathing? Group 1 
0.16 Group 2 -0.39* Group 3 -
0.15 
If you use sunscreens, which 
sun protection factor do you 
choose? 
Group 1 -0.30 Group 2 -0.57** 
Group 3 -0.38** 
When in the sun, without 
intention to tan, how often do 
you use any of the following 
ways to protect from the sun: 
a) sun screens Group 1 0.30 
Group 2 -0.55* Group 3 -0.15 
b) shirt or sweater with short 
sleeves Group 1 -0.17 Group 2 
0.04 Group 3 -0.31* 
c) shirt or sweater with long 
sleeves Group 1 -0.02 Group 2 
-0.28* Group 3 -0.11 
d) sun hat or cap Group 1 -0.03 
Group 2 -0.19 Group 1 0.06 
e) trousers with long legs 
Group 1 -0.24 Group 2 -0.35* 
Group 3 -0.25* 
f) staying in the shade Group 1 
-0.15 Group 2 -0.29* Group 3 -
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but with the addition of a 
phototest. The phototest 
was applied on the palmar 
side of the forearm, and 
consisted of six fields 
illuminated with varying 
increasing UV doses. The 
subjects themselves then 
performed the test reading, 
after 24 hours, by counting 
the number of erythematous 
reactions. The result was 
written down on a protocol 
they had been given, which 
the subjects then returned 
by mail to the primary 
healthcare centre. The 
reading instruction stated 
that each visible redness 
should be classified as a 
reaction. Feedback on the 
phototest result and 
comments on the risk aspect 
with regard to sun exposure 
were finally mailed back to 
the subjects. 
Theory: Transtheoretical 
model 
Control group: 3 
intervention groups 
Assessment: Pre-test 

0.17 
How many times have you 
been sunburnt during the past 
year? Group 1 -0.14* Group 2 -
0.13* Group 3 -0.17* 
How long do you usually stay 
in the sun between 11 am and 
3 pm (June-Aug)? Group 1 -
0.31** Group 2 -0.39** Group 3 
-0.05 
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(winter), 6 months post-test 
(autumn) 
Outcome measures: The four 
behavioural items 
investigated were a) giving 
up sunbathing, b) using 
clothes for sun protection, c) 
using sunscreens, and d) 
staying in the shade during 
the hours of strongest 
sunlight. 

Glanz 2010 RCT II US Adults ages 20-65 
at increased skin 
cancer risk 
(recruited from 
waiting rooms of 
outpatient primary 
care practices in 
Honolulu, Hawaii, 
and Long Island, 
New York). 77.5% 
female. 

n=724. 
Intervention 
n=307, control 
n=289. 

Duration: 1 month 
Summary of intervention: 
Three packets mailed at 2-
week intervals containing 
personalized risk feedback 
and recommendations, UV 
self-monitoring aids, skin 
self-examination instructions 
and practice tools, and skin 
cancer prevention and 
detection information. 
Theory: HBM, SCT 
Control group: The control 
group received a single 
mailing with a standard sun 
safety booklet, a sunscreen 
use tip sheet, and a 
bookmark encouraging skin 
self-examination. 

3 months post-intervention: 
Photoprotection 
• Questionnaire (Sun Habits 

Survey) outcomes: Treatment 
group had significantly greater 
increases in reported overall 
sun protection habits and use 
of hats and sunglasses. Effects 
were moderated by study site 
(greater effects in Long Island 
than Honolulu) and 
participants' level of risk for 
melanoma (improved use of 
sunglasses only among 
participants at moderate risk 
for melanoma). 
• Diary outcomes: Treatment 

group had significantly greater 
increases in sun protection 



 

 
 

209 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

Assessment: 3 months 
Outcome measures: sun 
protection, sunscreen 

habits composite, frequency of 
sunscreen use, and frequency 
of wearing hats. Effects were 
moderated by age (participants 
N40 years had greater 
improvements), study site 
(Long Island participants had 
significant improvements in 
any protection and sunscreen 
not seen in Honolulu), and 
level of risk for melanoma 
(increased use of hats among 
participants at higher risk for 
melanoma). 
Standardized Mean Difference 
in Change from Baseline of Sun 
Protection Composite Scores 
(95% CI): 0.21 (0.05 to 0.37) 

Glanz 
2013a 

RCT II US Children ages 4-10 
at increased skin 
cancer risk 
(children and their 
parents from a 
convenience 
sample of schools 
and recreation 
programs in 
Hawaii and Long 
Island). 49.0% 
female. 

n=1301. 
Intervention 
n=517, control 
n=530. 

Duration: 1 month 
Summary of intervention: 
Three packets mailed at 2-
week intervals containing 
personalized risk feedback 
and recommendations, 
interactive skin cancer 
education materials, a family 
fun guide (containing games 
and stories about safe sun 
practices for parents and 
kids to complete together), 

There was a statistically 
significant Time × Intervention 
interaction effect favouring the 
intervention group for total 
children’s Sun Protection 

Habits (effect size = 0.16), use 
of sunscreen (effect size = 
0.13), wearing shirts and hats 
(effect size = 0.12, 0.11), and 
sunglasses (effect size = 0.07), 
but not for staying in the 
shade. As with the children, 
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suggestions for overcoming 
barriers, and reminders to 
engage in preventive 
practices. 
Theory: HBM, SCT 
Control group: The 
comparison group received 
a single mailing containing a 
non-tailored, publicly 
available skin cancer 
prevention brochure for 
children, a tip sheet on 
sunscreen, hats, shade and 
shirts, and a bookmark 
encouraging child skin 
examination. 
Assessment: 3 months 
Outcome measures: 
sunburn, sun protection, 
sunscreen 

there was also a statistically 
significant Time × Intervention 
interaction effects favouring 
the intervention group for total 
Sun Protection Habits (effect 
size = 0.07), sunscreen use 
(effect size = 0.06), staying in 
the shade (effect size = 0.08), 
limiting exposure during peak 
hours (effect size = 0.07), 
weekday sun exposure (effect 
size = 0.08) and skin self-
examination (effect size = 
0.14). Hat use among parents 
showed an effect moderated 
by risk level: moderate risk 
control group and high risk 
intervention group participants 
showed larger gains than those 
at moderate risk (effect size = 
0.08). Standardized Mean 
Difference in Change from 
Baseline of Sun Protection 
Composite Scores (95% CI): 
children 0.31 (0.18 to 0.43); 
adults 0.11 (–0.01 to 0.23) 

Glanz 2015 RCT II US Adults (age range 
18-91) at increased 
skin cancer risk 
(recruited from the 

n=206. 
Intervention 
n=83, control 
n=109. 

Duration: 1.5 months 
Summary of intervention: 
Three separate mailings sent 
at 2-week intervals. The first 

Significant intervention 
condition effects in mixed 
effects models: overall sun 
protection behaviour 
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waiting room of a 
primary care 
practice in 
Pennsylvania). 
73.4% female. 

mailing contained a 
personalized skin cancer 
profile based on 
participants’ self-reported 
risk factors; the second 
mailing contained skin self-
exam instructions, feedback 
on participants’ self-
reported SSE practices, a 
body map to track mole 
changes, and a bookmark 
with tailored sun protection 
reminders; the third mailing 
contained a booklet 
encouraging clinical skin 
exam and a tip sheet with 
personalized sunscreen 
recommendations. 
Theory: HBM, SCT 
Control group: The control 
group received three 
standard informational 
mailings about skin cancer, 
skin self-exam, and sun 
protection. 
Assessment: 3 months 
Outcome measures: 
sunburn, sun protection, 
sunscreen 

(P=0.025); sunscreen use 
(P=0.026); use of sunglasses (P 
=0.011); sunburns in the past 
three months (P = 0.033). 
Standardized Mean Difference 
in Change from Baseline of Sun 
Protection Composite Scores 
(95% CI): 0.22 (–0.06 to 0.51) 
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Glasser 
2010 

RCT II US (California) Children ages 3-10 
(parent-child pairs 
in the waiting 
room of a 
paediatric clinic 
waiting room). 
48.2% female. 

n=197. 
Intervention 
n=71, control 
n=70. 

Duration: single session 
Summary of intervention: 
Intervention group parents 
received a 10-15 minute 
presentation from a public 
health graduate student; 
children were included when 
age-appropriate. The 
presentation discussed the 
prevalence of skin cancer, its 
relationship to sun exposure, 
and promoted 3 sun 
protection practices (shirt, 
sunscreen, hat). Families 
received a take-home 
package, including a video 
for children with “Slip Slop 

Slap” messaging, a shirt, a 

bucket hat, a large container 
of broad-spectrum 
sunscreen, and a brochure 
from the American Academy 
of Dermatology. 
Theory: Health Behaviour 
Framework (SCT, TPB, HBM, 
TTM, Social Influence 
Theory) 
Control group: The 
comparison group received 
no intervention and 
participated in assessments 

The intervention group showed 
significant increases in 
knowledge, sun avoidance 
behaviours, and sun protection 
practices when comparing pre- 
and posttest measures 
(P<0.01). 
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only. 
Assessment: 3 months 
Outcome measures: sun 
protection, sunscreen 

Harrison 
2013 

Cross-
sectional 

IV Australia 
(Queensland) 

Healthy post-
partum inpatients 
in the maternity 
ward of a large 
regional public 
hospital, mean age 
27.8+/-5.6 years 
pre-intervention, 
27.0+/-5.7 years 
post-intervention. 

n=106 before 
commencement, 
n=203 after 
intervention 

Duration: Ongoing 
intervention 
Summary of intervention: 
Posters, bookmarks and 
brochures giving correct 
information about sun 
exposure were developed 
for mothers. The 
development of the 
educational intervention and 
resources, which was 
informed by aspects of the 
Communication–Behaviour 
Change Model, has been 
described elsewhere. All 
intervention hospital 
maternity nursing staff were 
invited to attend an 
educational workshop 
and/or receive resources 
outlining risks of therapeutic 
sun exposure. Appropriate 
treatment of ailments 
commonly encountered in 
infancy and the post-partum 
period were discussed. A 

More pre-intervention than 
post-intervention women 
reported they would ‘sun’ their 

baby when asked what they 
would do if they suspected 
jaundice (28.8% vs. 13.3%; 
p<0.001), with a higher 
proportion of post-
intervention (81.5%, 22/27) 
than pre-intervention women 
(46.7%, 14/30) mentioning 
indirect/filtered sunlight. A 
higher proportion of pre-
intervention than post-
intervention women reported 
an intention to ‘sun’ their child 

as treatment for neonatal 
jaundice (28.6% vs. 8.9%; 
p<0.001). This was confirmed 
by multivariable logistic 
regression analysis: Prevalence 
odds-ratio (POR)=0.25, 95% CI 
[0.12, 0.52], p<0.001, adjusted 
for confounding effects of 
maternal skin colour and 
maternal education. 
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resource package received 
by staff included a detailed 
literature review, a one-page 
fact sheet and educational 
pamphlets to use in 
discussions with parents. The 
posters, bookmarks and 
brochures were displayed in 
the ward and included in 
bedside reading materials, 
baby sample packs and 
maternal record books 
distributed to all women 
giving birth in the 
intervention hospital. 
Theory: None specified 
Control group: None 
(compared outcomes with 
women from before 
intervention started) 
Assessment: Cross-sectional 
Outcome measures: 
Mothers’ intentions to 

expose themselves or their 
babies to the sun, assessed 
in a short semi-structured 
interview. 

A higher proportion of women 
in the pre-intervention than 
post-intervention group 
considered it appropriate to 
intentionally expose their 
babies to help their skin adapt 
to sunlight (10.5% vs. 2.5%; 
p=0.003). There was no 
significant change in the 
beliefs about ‘sunning’ for the 

treatment of nappy rash (2.9% 
vs. 2.0%; p=0.694) or to obtain 
adequate vitamin D (6.7% vs. 
4.4%; p=0.403) following the 
intervention. 
When asked about remedies 
for sore or cracked nipples due 
to breastfeeding, a higher 
proportion of pre-intervention 
than post-intervention women 
suggested sunlight for 
treatment (7.6% vs. 2%; 
p=0.026), with a quarter of 
participants from each group 
mentioning indirect/filtered 
sunlight. More pre intervention 
than post-intervention women 
considered sunlight a good 
remedy for cracked nipples 
(8.6% vs. 3.4%; p=0.055). The 
change in the response for 
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sunlight as a treatment for 
acne was similar (8.6% vs. 3.4%; 
p=0.055). 
In the multivariable analyses, 
treatment group did not 
predict mothers’ intentions to 

sun themselves or their babies 
to synthesize vitamin D 
(p=0.452) or treat nappy rash 
(p=0.281), and was only 
borderline 
significant for treating acne 
(p=0.057) and sore/cracked 
nipples (p0.059). 

Rat 2014 Cluster RCT II France Adults at increased 
melanoma risk as 
assessed by the 
Self-Assessment 
Melanoma Risk 
Score (SAMScore) 
recruited from 
primary care 
waiting rooms. 
76.0% female. 

n=173. 
Intervention 
group n = 97; 
Control 
group n = 76. 

Duration: Single session 
Summary of intervention: A 
single risk assessment 
session (Self-Assessment 
Melanoma Risk Score 
(SAMScore)) with PCP 
counselling. Intervention 
group participants received 
a total skin exam from their 
PCP, counselling on 
melanoma, and a brochure 
on prevention (i.e., 
sunbathing, tanning bed use, 
taking protective action 
during sun exposure, 
performing SSE, using mirror 

5 months post-intervention:  
Photoprotection 
• There were no significant 

differences between groups on 
taking protective actions 
during the most recent 
exposure 
Risk behaviours 
• Intervention participants were 

significantly less likely to 
sunbathe. 
• No differences between 

groups in sunburn occurrence 
in last summer. 
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or having another person 
assist with SSE, taking a 
photograph for use with SSE, 
“feeling able to detect a 

change in a mole”, and 

experiencing a sunburn).  
Theory: None specified 
Control group: Control 
group participants 
completed the SAMScore 
risk assessment survey in the 
waiting room but received 
no counselling or 
intervention. Public health 
campaign poster in the 
waiting room; no use of risk 
calculator; TBSE performed 
at practitioner's discretion. 
Assessment: 5 months 
Outcome measures: 
sunburn, sun protection 

Vuong 
2014 

Non-
randomized 
intervention 

III-2 Australia (New 
South Wales) 

Adults age 18+ 
(recruited in 
general practice 
waiting rooms). 
59.0% female. 

n=108. 
Intervention 
n=37, control 
n=34. 

Duration: Single session 
Summary of intervention: In 
the intervention practice, 
general practitioners were 
trained on a skin cancer risk 
assessment tool, advice to 
give patients about sun 
protection. Patients 
completed the paper-based 

There were no material 
differences between groups in 
sun-related knowledge, 
attitudes or behaviour at 13 
months. Mean difference in 
sun protection score between 
intervention and control at 1 
month follow up: -0.004 (-1.02, 
1.01) p=0.99. Mean difference 
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skin cancer risk assessment 
tool in the waiting room 
before their appointment, 
self-scored it, and shared it 
with their physician. The 
physicians counselled 
patients based on their 
individual level of risk from 
the assessment and their sun 
protection behaviours. 
Intervention patients also 
received the SunSmart UV 
Alert pamphlet, which 
contained information about 
UV radiation, the UV index, 
and sun protection. 
Theory: PMT 
Control group: The control 
practice provided usual care, 
though control patients 
completed a skin cancer risk 
assessment after completing 
the baseline survey. 
Assessment: Baseline, 1 
month, 13 months 
Outcome measures: sun 
protection 

in sun protection score 
between intervention and 
control at 13 month follow up: 
0.26 (-0.78, 1.29) p=0.63. 

Armstrong 
2011 

RCT II US (California) General 
community 
volunteers, 18+. 

n=94, n=40 
control, n=43 
video 

Duration: 12 weeks 
Summary of intervention: 
Given instructions on how to 

The pamphlet group showed a 
significant improvement in 
sunscreen knowledge with a 
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access the online video, 
which addressed how 
sunscreens work to protect 
skin, different types of 
sunscreens, importance of 
sunscreen use, and proper 
application. Participants 
were instructed to view the 
material at least once during 
the study, and were allowed 
to view the material as often 
as desired. 
Theory: None specified 
Control group: Identical 
educational content as the 
video but delivered in a 
pamphlet. 
Assessment: Baseline, 12 
weeks 
Outcome measures: 
Sunscreen application 
behaviour was assessed 
using standard questions 
from the National Health 
and Nutrition Examination 
Survey (NHANES) on sun 
protective behaviours. 

post-test mean score of 7.6 +/- 
1.2 (p < 0.001). Similarly, the 
video group also showed a 
significant improvement in 
sunscreen knowledge with a 
post-test mean score of 8.8 +/- 
1.4 (p < 0.001). Inter-group 
analysis showed a significant 
difference in the 
improvement of post-study 
scores of the online-video 
group (2.0 +/- 1.5) compared 
to the pamphlet group (1.2 +/- 
1.0), p = 0.003.  
At the end of the study, the 
pamphlet group showed a 
non-significant increase in the 
frequency of sunscreen 
application (2.4 +/-  3.0 days 
per week, p = 0.058), whereas 
the video group exhibited a 
significant increase in 
sunscreen application 
behaviour from baseline (3.4 
+/- 2.6, 
p < 0.001). Inter-group analysis 
revealed that the improvement 
in sunscreen application 
behaviour was greater in the 
video group (1.9 +/-  2.3 
increase in days per week) than 
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the pamphlet group (0.2 +/-  
0.5) with p < 0.001. 

Mallett 
2012 

RCT II US 
(Pennsylvania) 

Patients from two 
dermatology 
clinics, 75% 
women 

n=60, n=30 per 
group 

Duration: 3 minutes 
Summary of intervention: 
ABC (Addressing Behaviour 
Change) method of 
physician-patient 
communication for use by 
dermatologists during a 
routine office visit that 
includes a skin examination. 
The ABC intervention is a 2- 
to 
3-minute conversational tool 
used to enhance patients’ 

sunscreen use and sun-
protective behaviours made 
up of 6 components based 
exclusively on motivational 
interviewing principles: (1) 
assess UVL exposure; (2) 
assess sunscreen use; (3) 
explore barriers to sunscreen 
use; (4) facilitate removal of 
barriers to sunscreen use; (5) 
assess additional use of sun 
protection; and (6) 
summarize patients’ 

motivations and ideas for 
improved sunscreen use. 

Patients in the treatment group 
reported significantly higher 
intentions than the control 
group to increase overall 
sunscreen use (5.14 (1.30) vs 
3.17 (1.83), p<0.001) and to 
use sunscreen before outdoor 
activities (5.59 (1.21) vs 4.38 
(1.76), p=0.004) 
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Theory: None specified 
Control group: Approached 
by research assistants after 
their visit and asked to 
complete the same brief 
anonymous survey as the 
treatment group. Control 
participants received a 
routine skin examination and 
engaged in treatment-as 
usual physician-patient 
communication. 
Assessment: Immediately 
post-intervention 
Outcome measures: 
Intention to use sunscreen 

Tsai 2018 RCT II US (Ohio) African 
Americans who 
presented to the 
outpatient 
dermatology clinic, 
18+. Mean age 45 
(control), 40 
(intervention). 
72.2% female 
(control), 76.1% 
female 
(intervention). 

Baseline: n=143, 
n=72 
intervention, 
n=71 control. 
Follow-up n=76, 
n=42 
intervention, 
n=34 control. 

Duration: Single session (3-
23 minutes) 
Summary of intervention: 
Received a melanoma 
brochure, which specifically 
targets darker-skinned 
individuals: Anyone Can Get 
Skin Cancer, published by 
the National Cancer 
Institute. The brochure was 
reviewed by the study 
personnel with the subjects 
before the end of the 
appointment, requiring 3 

There was no significant 
difference between the sun-
protective behaviour 
composite scores in the 
brochure-intervention group 
(Pretest 1.85, Posttest 2.07, 
p=.16), but there was a 
significant difference in the 
video-intervention group 
(Pretest 1.78, Posttest 2.08, 
p=.001) 
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minutes for completion. The 
video-intervention group 
also completed the X-Plain 
Melanoma Education 
tutorial, which included 
information about 
melanoma, preventive 
measures regarding 
sunscreen use and sun-
protective clothing, and the 
ABCDEs of melanoma. The 
tutorial was completed 
inside the patient room, 
immediately after 
completion of the 
questionnaire and required 
20 minutes for completion. It 
was viewed by subjects and 
study personnel together, 
and there was dialog 
between subjects and study 
personnel as the tutorial 
played. 
Theory: None specified 
Control group: Received 
brochure 
Assessment: Pre-, post-, 1 
month follow-up 
Outcome measures: The 
items in the sun-protective 
behaviour composite score 
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included: intentionally 
limiting time outdoors 
during peak hours (10 AM–4 
PM); sunscreen use at least 3 
times a week; sunscreen use 
30 minutes before going 
outdoors; sunscreen 
reapplied within 1 hour; 
sunscreen reapplied after 
each hour outdoors; and 
wearing sunglasses when 
outdoors. 
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Populations at increased risk of skin cancer due to medical history:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ setting n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Aspinwall 
2009 

Pre-post 
study 

IV US (Utah) CDKN2A/p16/family 
history of 
melanoma as confirmed 
by the 
Utah Cancer Registry 
and the Utah. 48.4% 
female 

n= 64. 
Carrier/no 
history (n =14); 
carrier/with 
history (n = 18); 
noncarrier/no 
history (n = 27); 
noncarrier/with 
history (n =3) 

Duration: Individual session 
Summary of intervention:  
Individual education session 
during which they were informed 
that they were part of a high-risk 
family and provided with 
detailed recommendations for 
photoprotection and screening. 
Genetic counselling session that 
included the option to receive 
individual p16 results, followed 
by test reporting. All participants 
elected to receive results during 
the counselling session 
Theory: None specified 
Control group: None 
Assessment: Before, immediately 
after, 1 month post 
Outcome measures: Reported 
use of sunscreen, protective 
clothing, and sun avoidance 

1 month post-
intervention: 
• 33% of participants 

reported adopting a 
new photoprotective 
behaviour (e.g., use of 
sunscreen). 
• Noncarriers decreased 

UVR avoidance but 
increased use of 
photoprotective 
clothing. 
• Unaffected carriers 
and affected carriers 
had no significant 
changes in 
photoprotective 
behaviours 

Aspinwall 
2014 

Pre-post 
study 

IV US (Utah) 45.9% female, mean age 
45.2 (14.7) 

n=37; 10 
unaffected 
carriers, 11 
affected carriers, 

Duration: Individual session 
Summary of intervention: 
Individual education session 
during which they were informed 

24 months post-
intervention, 
photoprotection. 
Unaffected noncarriers 
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16 unaffected 
noncarriers 

that they were part of a high-risk 
family and provided with 
detailed recommendations for 
photoprotection and screening. 
Genetic counselling session that 
included the option to receive 
individual p16 results, followed 
by test reporting. All participants 
elected to receive results during 
the counselling session 
Theory: None specified 
Control group: None 
Assessment: 2 years 
Outcome measures: Reported 
use of sunscreen, protective 
clothing, and sun avoidance 

and unaffected carriers 
reported improvements 
in protective clothing 
use. 
• Affected participants 

reported continuing 
high performance of 
photoprotection. 
• Unaffected noncarriers 

and unaffected carriers 
significantly increased 
use of daily 
photoprotection 
strategies (sunscreen, 
protective clothing, UVR 
avoidance). 
• Significant increase in 

the proportion of 
participants who used at 
least one 
photoprotection 
method (sunscreen, 
protective clothing, UVR 
avoidance) as part of 
routine daily practice. 
Risk behaviours 
• Sunbathing was very 

low in all groups across 
all time points.  
• Number of sunburns 
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decreased significantly 
in all groups. 

Bergenmar 
2009 

Pre-post 
study 

IV Sweden 
(Stockholm) 

Potential CDKN2A 
mutation-carriers 
identified through 
genetic testing offered 
to their family members 
who were patients at a 
pigmented lesion clinic. 
45% female. 

n=11 
Carriers n = 4; 
non-carriers n 
=5; 
inconclusive 
result n = 2 

Duration: Individual session 
Summary of intervention: 
Genetic test reporting + 
recommendations for 
skin exams and to be careful in 
the sun for those with CDKN2A + 
reports and with dysplastic nevi 
regardless of genetic risk 
Theory: None specified 
Control group: None 
Assessment: before genetic 
testing, at disclosure of genetic 
test result and six months and 
one year after disclosure. 
Outcome measures: Sunbathing, 
sunburns 

6 months post-
intervention: 
Risk behaviours 
• 1 out of 3 carriers, 2 

out of 5 non carriers, 
and 2 out of 2 
individuals with 
inconclusive results 
reported decreases in 
sunbathing. 
• 1 out of 3 carriers, 1 

out of 5 non carriers, 
and 2 out of 2 
individuals with 
inconclusive results 
reported lower 
identification with being 
a ‘sun-worshipper.’ 
• 1 out of 3 carriers, 1 

out of 5 non carriers, 
and 1 out of 2 
individuals with 
inconclusive results 
reported decreased 
frequency of sunburns 
or blisters when 
sunbathing. 
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Bowen 
2015 

RCT II US Families (a melanoma 
survivor, at least one 
first-degree relative and 
a parent); recruited from 
(1) the 
Northwest Cancer 
Genetics Network 
(NWCGN) a regional site 
of the Cancer Genetics 
Network [24] and (2) the 
SEER registry (Cancer 
Surveillance System or 
CSS) at the Fred 
Hutchinson Cancer 
Research Center. 
Melanoma survivors 
aged 20-89, mean 56.11 
(12.33), 56% female 

n=311 cases (of 
melanoma), 
follow-up at one 
year on 89% 

Duration: Approximately 1 year 
Summary of intervention: Access 
to the study website, which was 
an interactive communication-
oriented system, for 
approximately 1 year. The 
website consisted of a home 
page, with constantly changing 
messages about prevention. 
Viewers were directed to a page 
with their own personal risk 
graphic and text for melanoma, 
using the model developed by 
colleagues at Harvard University 
called “your chronic disease risk” 

using baseline data to complete 
the risk algorithm. The risk 
graphic included a thermometer-
shaped risk tool that provided an 
indication of the likelihood of 
future melanoma tailored to the 
individuals’ risk status and risk 
factors. The study website linked 
to specific sites with more 
information. Additional sections 
from which the viewer could 
choose included how to reduce 
risk, how to prevent sun 
exposure, how to self-screen, 
how to get a screening from a 
provider, how to talk to a 

*p<0.05. Significant 
change from baseline to 
follow-up in 
intervention group 
**p<0.01. Significant 
change from baseline to 
follow-up in 
intervention group  
Number (%) adherent to 
sun protection 
behaviours  
Wear a long-sleeved 
shirt or blouse* Baseline: 
Intervention 117 (74.52) 
Control 109 (69.87) 
Follow-up Intervention 
141 (90.85) Control 
(82.76) 
Wear long pants or long 
skirt Baseline: 
Intervention 138 (87.90) 
Control Follow-up 
Intervention 131 (83.97) 
126 (89.36) Control 127 
(87.59) 
Wear sunscreen SPF 15+ 
Baseline: Intervention 78 
(49.68) Control 82 
Follow-up Intervention 
(52.56) 96 (66.23) 
Control 80 (55.17) 
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provider about risk, how to talk 
to cases and other family 
members about risk, how to help 
children protected from sun 
exposure, and a chat room and 
interactive section for family 
members. Viewers could select 
any or all pages and could view 
them as much as they desired to 
during the 1-year study period. 
Every 3 months, prompts would 
be sent by the study team via 
email to check the website and 
check a new previously unviewed 
page. 
Theory: None specified 
Control group: Delayed 
comparison group 
Assessment: Baseline, 1 year 
Outcome measures: Sun 
protection behaviours of the 
previous 7 days were assessed 
(wearing a long-sleeved shirt or 
blouse, wearing long pants or 
skirts, wearing sunscreen with an 
SPF of 15 or higher, wearing 
something on the head such as a 
hat, cap, or scarf, and staying in 
available shade such as under a 
tree, awning, or umbrella) [32]. 
Responses were dichotomized 

Wear something on 
your head* (hat, cap, 
scarf) Baseline: 
Intervention 
59 (37.58) Control 68 
(43.59) Follow-up 
Intervention 91 (62.55) 
Control 65 (44.83) 
Wear a hat with a brim 
at least 2.5 in wide all 
the way around 
Baseline: Intervention 26 
(16.56) Control 33 
(21.15) Follow-up 
Intervention 26 (18.44) 
Control 28 (19.31) 
Wear sunglasses** 
Baseline: Intervention 80 
(50.96) Control 83 
(53.21) Follow-up 
Intervention 102 (70.35) 
Control 73 (50.34) 
Stay in available shade** 
Baseline: Intervention 68 
(43.31) Control 70 
Follow-up Intervention 
(44.87) 91 (62.55) 
Control 57 (39.31) 
Avoid outdoors when 
the sun is strongest** 
Baseline: Intervention 37 
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where those who responded 
“often” or “always” to the 

questions were analysed as 
being adherent (adherence= 1, 
non-adherent=0). Given that sun 
protection likely varies across the 
seasons of the year, we adjusted 
all regressions for season. The 
month in which baseline data 
collection occurred for each 
participant was used to 
determine the season for each 
observation. The seasonal 
categories were organized such 
that winter included December 
through March, spring included 
April through June, summer 
included July through 
September, and fall included 
October through November. 

(23.57) Control 42 
(26.92) Follow-up 
Intervention 70 (48.37) 
Control 38 (26.21)  
Many of the sun 
protection variables 
were positively 
impacted by the 
intervention, in that 
several sun protection 
behaviours improved 
from before to after the 
intervention. However, 
even after the 
intervention, there was 
still room for 
improvement in sun 
protection, with nearly 
half our sample not 
regularly using 
sunscreen. 

Glanz 
2013b 

RCT II US 
(Pennsylvania) 

Family history of 
melanoma (defined as 3 
or more verified cases of 
melanoma in first-
degree relatives). 68.5% 
female; Treatment group  
80% female; Control 
group 57.9% female 

n= 73. 
Treatment 
group n = 35; 
Control 
group n = 38. 

Duration: Single session, 45-60 
mins 
Summary of intervention: 
Background on genotyping and 
genetic testing for melanoma, 
including a description of 
CDKN2A and MC1R; For those 
who tested positive (n = 5), a 
genetic counsellor reviewed the 

4 months post-
intervention: 
Photoprotection 
• Long-sleeved shirt 
wear decreased from 
baseline to follow-up for 
both groups, but more 
so in the control group 
[F (1.69) = 4.089; P = 
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risks associated with these genes 
+ one-page skin cancer 
prevention brochure. 
Theory: None specified 
Control group: Standard practice 
— No offer of genetic 
counselling or disclosure of 
genotyping results. Participants 
received a one-page generic skin 
cancer prevention brochure via 
mail. 
Assessment: Baseline (June-Aug) 
4 month follow-up 
Outcome measures: sun 
exposure and sun protection 
habits 

0.047) 
• There were no 

significant differences 
between groups on 
changes to use of 
sunscreen, sunglasses, 
hats, and limiting UVR 
exposure. 
Risk behaviours 
• There was no 

significant difference in 
changes in sunburn 
frequency between 
groups. 

Gritz 2013 RCT II US Children (age <=12) of 
melanoma survivors. 
61.8% female. 

n=340 parent-
child pairs. 
Intervention 
n=170, Control 
n=170. 

Duration: 5 months 
Summary of intervention: Three 
mailings sent over 5 months. 
Each mailing contained both 
print materials and either a 10 
minute DVD (first mailing); 
magnet (second mailing); or a 
children's activity booklet (third 
mailing). The DVD showed 
melanoma survivors and their 
families discussing the 
importance of child sun 
protection, including overcoming 
barriers. The booklets contained 

1 month post-
intervention: 
Photoprotection 
• Positive effects on 

reapplication of 
children's sunscreen 
after each hour 
outdoors. 
• Positive effects were 

greatest for children 
under age 8, who had 
fathers who participated 
as survivors, and parents 
who did not have a 
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testimonials from melanoma 
survivors, sun protection 
expectations and why/how they 
protect their children. The 
children's activity booklet 
contained puzzles, songs, and 
quizzes about sun protection. 
Theory: HBM, SCT 
Control group: Parents in the 
control group, also melanoma 
patients, received publicly 
available brochures in the same 
mailing schedule. Brochure 
topics were sun protection, 
physical activity and nutrition. 
Assessment: 1 month, 4 months 
Outcome measures: sunburn, sun 
protection, sunscreen 

family history of 
melanoma. 
• No other significant 

differences in changes 
in sunscreen use, 
protective clothing and 
shade use, limiting time 
outdoors, between 
groups. 
Risk behaviours 
• Sunburn rate did not 

significantly differ 
between groups pre to 
1 month post-
intervention. 
4 months post-
intervention: 
Photoprotection • 

Treatment group had 
significant 
improvements in hat 
use compared with the 
control group. 
• Positive effects were 

greatest for children 
under age 8, and 
children who had 
fathers who participated 
as survivors. 
• Parents who used the 

intervention materials 
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more reported higher 
levels of children's 
composite sun 
protection. 
Risk behaviours 
• Sunburn rate did not 

significantly differ 
between groups pre to 
4 months post-
intervention.  
Standardized Mean 
Difference in Change 
From Baseline of Sun 
Protection Composite 
Scores (95% CI): 0.00 (–
0.23 to 0.23) 

Kasparian 
2009 

Prospective 
cohort 

III-2 Australia (New 
South Wales) 

Strong family history of 
melanoma (i.e., families 
with at least three 
relatives with a 
confirmed melanoma 
diagnosis) and a known 
family-specific CDKN2A 
mutation; Mode age = 
N60 (age ranges from 
18–29 to N60); 52% 
female; Treatment group 
(offered genetic testing) 
62% female; Control 

n=119 
completed 
baseline. 
Treatment 
group n = 29, 
Control group n 
= 76 

Duration: Individual sessions 
Summary of intervention: 
Received genetic testing. Pre and 
posttest genetic counselling is 
provided by a genetic counsellor 
under the supervision of a 
medically qualified clinician (i.e., 
either a geneticist or cancer 
geneticist), and 
genetic test results are generally 
available within 4–6 weeks. 
Theory: None specified 
Control group: Declined and did 
not receive genetic testing. 

12 months post-
intervention: 
• Reported sunscreen 

use was stable across 
groups. 
• No significant 

difference between 
groups in sunscreen use. 
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group (declined testing) 
45% female 

Assessment: Baseline, 12 months   
Outcome measures: Frequency 
of sunscreen use 

Manne 
2010 

RCT II US 
(Pennsylvania) 

Adult (age 20+) first 
degree relatives of 
melanoma patients 
recruited from the 
cutaneous 
oncology practices at 3 
medical centres. 63.0% 
female. 

n=443. 
Intervention 
n=161, control 
n=161. 

Duration: 1.5 months 
Summary of intervention: Mailed 
print materials and a phone call 
from a health educator targeting 
the participant’s engagement 

with skin examination by a health 
care provider, skin self-
examination, and sun protection 
habits. The print materials and 
phone call were specific to the 
study participant’s age and 

gender, family history of 
melanoma, and previous 
knowledge of skin cancer. 
Theory: Preventive Health Model, 
TPM 
Control group: The comparison 
group received generic print 
materials and a telephone call 
with general information on 
melanoma, melanoma risk, and 
skin examinations. 
Assessment: 12 months 
Outcome measures: sun 
protection 

6 months post-
intervention: 
• No significant 

difference between 
groups in sun-
protection habits (i.e., 
using sunscreen, 
wearing hat, seeking 
shade, wearing sleeved-
- 
shirt, wearing 
sunglasses). 
12 months post-
intervention: 
• Intervention group 

had significantly higher 
sun protection habits 
(i.e., sunscreen use, hat 
wear, seeking shade, 
sleeved-shirt wear, 
sunglasses wear). 
Standardized Mean 
Difference in Change 
From Baseline of Sun 
Protection Composite 
Scores (95% CI): 0.02 (–
0.20 to 0.24) 
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Wu 2018 Pre-post 
study 

IV US (Utah) Parents (with a personal 
history of melanoma or 
spouse with a history of 
melanoma) and children 
aged 8-17, recruited 
from a comprehensive 
cancer centre 

n=22 parents, 
n=33 children 

Duration: Single session, approx. 
30 mins 
Summary of intervention: In-
person educational session in a 
university setting to each family. 
Melanoma Education and Risk 
Information Team, (MERIT) 
provides information on 
melanoma risk and prevention, 
including foundational 
information on traits and the 
environment, DNA and genes, 
mutation, melanoma 
development, regulation of cell 
growth, genetic and 
environmental risk, and 
melanoma prevention and 
control. MERIT consists of visuals 
delivered through Power-Point 
and short videos, and the still 
visuals are accompanied by brief 
text. 
Theory: Protection Motivation 
Theory and Marteau and 
Weinman’s expansion on the 

Common-Sense Model of Self-
regulation and Illness. 
Control group: None 
Assessment: Pre, immediately 
post, 1 month follow-up 
Outcome measures: Parents and 

The only significant 
changes in parents' and 
children’s intentions for 

children to engage in 
melanoma preventive 
behaviours were for 
parents' intent to have 
children wear a wide-
brimmed hat and to 
avoid peak hours for 
UVR exposure. 
Specifically, there was a 
significant increase of 
0.66 points in parents' 
intentions to have 
children wear hats from 
immediately post-
education to the 1-
month follow-up (F 
(2,76) = 3.62, p = 0.03) 
from “I intend to start 

doing so in the next 6 
months” to “I intend to 

start doing so in the 
next 30 days.” There was 

a significant increase in 
parents' intentions to 
have children avoid 
peak UVR exposure 
hours from baseline to 
1- month follow-up (F 
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children were asked to report on 
their intentions for children to 
engage in melanoma preventive 
and screening 
behaviours. Intentions were 
assessed on a 5-point scale (“No, 

and I do not plan to start doing 
so in the next 6 months” to “Yes, 

I have been, but for more than 6 
months”). Children’s reported 

engagement in melanoma 
prevention and screening 
behaviours based on parent- and 
child-report.  

(2,76) = 4.64, p = 0.01) 
from “I intend to start 

doing so in the next 30 
days” to “I have been, 

for less than 6 months.” 

Children reported no 
significant changes in 
their intended 
engagement. Parents 
reported a significant 
increase in children’s 

sunscreen use with an 
average increase of 0.70 
from “Rarely” to 

“Sometimes” (F (1,21) = 
14.9, p < 0.05).  Children 
also reported significant 
increases in their use of 
sunscreen from baseline 
to 1-month follow-up (F 
(1,30) = 5.9, p < 0.05). 
Frequency of sunscreen 
use was higher during 
months of high UVR (F 
(2,28) = 11.9, p = 0.007); 
yet, the increase in 
sunscreen use over time 
remained statistically 
significant when season 
was statistically 
controlled for (p = 0.04). 



 

 
 

235 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

Parents reported 
significant decreases in 
children’s wearing of 
long-sleeved shirts (F 
(1,21) = 19.9, p < 0.05) 
and long pants (F (1,21) 
= 10.1, p < 0.05). 
Children reported no 
significant changes in 
long-sleeved shirt or 
long pants wearing over 
time. Neither parents 
nor children reported 
significant changes in 
children’s use of a wide-
brimmed hat over time. 
Parents reported a 0.59 
increase in children’s 

sunglass use from 
“Never” to “Sometimes” 

(F (1,21) = 12.1, p < 
0.05). Children similarly 
did not report any 
changes in their 
sunglass use. Both 
parents and children 
reported significant 
increases in children’s 

shade-seeking across 
time (F (1,21) = 24.1, p < 
0.05; F (1,32) = 5.3, p < 
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0.05, respectively). In 
addition, parents 
reported that children 
increased their 
avoidance of peak UVR 
exposure (F (1,21) = 
16.8, p < 0.05). Children 
did not report a change 
in their avoidance of 
peak UVR exposure (F 
(1,31) = 0.11, p = 0.73). 
Both parents and 
children reported no 
significant changes in 
children’s outdoor 

tanning behaviour (p’s > 

0.05).  

Coughlin 
2017 

Pre-post 
study 

IV US 
(Washington) 

Paediatric organ 
transplant patients 
(pOTRs >1 year) 
between 10 and 17 years 
old and their guardians, 
recruited during routine 
follow-up 
transplant clinic visits 
and hospital admissions, 
mean age 13, 55% 
female 

n=80; n=20 
children, n=20 
guardians in 
each group 

Duration: Single session 
Summary of intervention: 
Delivered a multimodal 
educational intervention to 
pOTRs and their guardians; 
content was delivered using 
verbal instruction, a video, and 
printed materials to take home, 
with time for questions and 
discussion. The intervention 
content was based on the 
International Transplant Skin 
Cancer Collaborative guidelines 

Knowledge increased 
significantly in pOTR 
children and guardians 
immediately after the 
intervention, this 
increase was sustained 
at 3 months and 6 
months. Compared with 
baseline, pOTRs 
reported more frequent 
engagement in multiple 
sun-protection 
behaviours at 6-month 
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and included information about 
skin cancer risk, recognizing skin 
cancer, effective sun-protection 
behaviours, and skin self-
examination. 
Theory: None specified 
Control group: Non-transplant 
patients, matched to participants 
based on age, sex, and 
physician-estimated skin type, 
used only for pre-intervention 
comparison. 
Assessment: Baseline, 1 week 
post-intervention, 3 month 
follow-up, 6 month follow-up 
Outcome measures: 11 items for 
children and nine items for 
guardians to 
measure sun-protection 
behaviours. Seven items inquired 
about the frequency of 
sunscreen use and re-
application, wearing hats and 
sun-protective clothing, 
playing/sitting in shade, limiting 
time outside, and monthly skin 
self-examination, and were 
evaluated using responses on a 
five-point scale from “never” (1) 

to “always” (5). 

follow-up. At 6-month 
follow-up, pOTR 
guardians reported 
increases in the 
frequencies that their 
children reapplied 
sunscreen (P=.005) 
compared with baseline.  
Children's results: 
Wear SPF≥15 Baseline 

3.50 (1.36) p=.16 3 mo 
3.63 (1.12) p=.90 6 mo 
3.74 (.81) p=.72 
Reapply sunscreen every 
2 h Baseline 2.70 (1.34) 
p=.53 3 mo 3.05 (1.27) 
p=.12 6 mo 3.63 (1.12) 
p=.003 
Wear wide-brimmed 
hats Baseline 2.15 (.81) 
p=.26 3 mo 2.37 (1.07) 
p=.26 6 mo 2.42 (1.35) 
p=.43 
Wear sun-protective 
clothing Baseline 2.85 
(1.04) p=.12 3 mo 3.00 
(1.37) p=.31 6 mo 3.21 
(1.32) p=.16 
Play/sit in the shade 
when possible Baseline 
3.50 (1.05) p=.46 3 mo 
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3.63 (1.21) p=.46 6 mo 
4.11 (1.10) p=.02 
Limit time outside 10 
am-4 pm Baseline 2.55 
(1.36) p=.62 3 mo 2.79 
(1.55) p=.27 6 mo 3.32 
(1.38) p=.02 
Guardians' results: 
Wear SPF≥15 Baseline 

3.79 (1.36) p=.05 3 mo 
3.94 (.93) p=.94 6 mo 
3.56 (.86) p=.29 
Reapply sunscreen every 
2 h  Baseline 2.60 (.94) 
p=.23 3 mo 3.13 (1.09) 
p=.05 6 mo 3.28 (1.07) 
p=.005 
Wear wide-brimmed 
hats Baseline 1.85 (1.18) 
p=.16 3 mo 2.56 (1.46) 
p=.03 6 mo 2.44 (1.34) 
p=.01 
Wear sun-protective 
clothing Baseline 2.65 
(.93) p=.03 3 mo 3.19 
(1.22) p=.11 6 mo 3.11 
(1.08) p=.14 
Play/sit in the shade 
when possible Baseline 
3.45 (.76) p=.002 3 mo 
3.94 (.68) p=.10 6 mo 
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3.78 (.73) p=.31 
Limit time outside 10 
am-4 pm Baseline 2.65 
(1.14) p=.04 3 mo 3.44 
(1.03) p=.004 6 mo 3.56 
(1.04) p=.002 

Loescher 
2013 

RCT II US (Arizona) Transplantation clinic 
(Tucson, AZ), mean age 
52 y, 53% white, time 
post-transplantation 0.1 
y 

n = 113 Duration: Single session 
Summary of intervention: 10-min 
Video and written education  
Theory: None specified 
Control group: Written education 
only 
Assessment: Baseline, 3 months 
Outcome measures: sun 
protection behaviour (6 items) 

Based on ANOVA results 
(n = 90), both the VBG 
and the BG showed 
improved sun protective 
behaviour (P < .001), 
skin cancer knowledge 
(P < .001), beliefs (P 
=.003), and personal 
agency (P =.003). There 
was a trend toward a 
differential intervention 
effect (ie, an interaction) 
for sun protective 
behaviour (P = .087) and 
knowledge (P = .054). 

Patel 2017 Pre-post 
study 

IV US 
(Pennsylvania) 

Kidney transplant 
recipients, 18+ 

n=40, n=30 at 
follow-up 

Duration: Single session 
Summary of intervention: 5-
minute educational video 
regarding skin cancer risk in 
SOTRs and steps toward 
prevention. 
Theory: None specified 
Control group: None 
Assessment: Pre-test, post-test, 

Regarding the use of 
sunscreen, 18 patients 
(60%) reported using 
sunscreen during the 
summer between the 
intervention and the 
follow-up. Of the 18 
patients who reported 
using sunscreen, 17 
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4-8 months follow-up 
Outcome measures: Use of 
sunscreen, avoidance of midday 
sun 

(94.4%) said they had 
been using sunscreen 
more consistently after 
watching the 
educational video 
compared with their use 
prior to the intervention. 
With respect to avoiding 
midday sun, 27 (90%) 
said they had 
implemented this 
lifestyle change, and 3 
(10%) said they had not. 

Robinson 
2014 

RCT II US Medicine ambulatory 
care (Chicago, IL),  
mean age 54 y, 63% 
male, 45% white, time 
post-transplantation 1.2 
y, PMHx of skin cancer 
0% 

n = 103 Duration: 5 weeks 
Summary of intervention: Written 
education at recruitment + 3 
seasonal sun protection 
reminders by text or e-mail over 
the next 5 wk 
Theory: None specified 
Control group: Standard of care, 
no education 
Assessment: 6 weeks 
Outcome measures: The primary 
outcome was sun protection 
behaviours, which consisted of 
hours spent outdoors per week 
and performance of sun 
protection with the use of 

Intervention group 
participants engaged in 
significantly more sun 
protection behaviours 
than standard of care 
group participants 
(p=0.013). Intervention 
group participants of all 
racial/ethnic groups 
significantly reduced 
their average weekly sun 
exposure from 14 h a 
week to 10.5 h a week 
(p<0.001). During the 6 
weeks of the study, the 
participants in the 
standard of care group 
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sunscreen, wearing protective 
clothing and seeking shade 

decreased their average 
weekly sun exposure 
from 13.5 to 11 h/week. 
The reduction of 3.5 h of 
weekly sun exposure in 
the intervention group 
compared to 2.5 h of 
weekly sun exposure 
among the standard of 
care group does not 
approach statistical 
significance (p=0.244). 
At 6 weeks, the reported 
absence of sunburns 
and skin irritation from 
the sun by the 
intervention group in 
comparison with the 
control group 
demonstrated the 
effectiveness of the use 
of sun protection 
(sunburns, p=0.032; skin 
irritation, p=0.001). At 6 
weeks, the intervention 
group demonstrated 
statistically significant 
less darkening of the 
sun-exposed forearm 
skin by 
spectrophotometry and 
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less sun damage of the 
forearm than the 
standard of care group. 

Robinson 
2016 

RCT II US Northwestern Medicine, 
University of Illinois 
Hospital and Health 
Sciences System 
(Chicago, 
IL), mean age = 50 y, 
59% male, 36% white, 
time post-
transplantation 1.5 y, 
PMHx of skin cancer 0% 

n = 170 Duration: 5 weeks (summer) 
Summary of intervention: 
Educational sun protection app 
delivered on tablet at 
recruitment  + 2 reminders via 
telephone, text message, or e-
mail over next 5 wk 
Theory: None specified 
Control group: Brief written 
education at transplantation 1 
verbal reminder during summer 
Assessment: Baseline, 6 week 
follow-up 
Outcome measures: use of sun 
protection (sunscreen, shirt, 
sunglasses, and shade) (20 items; 
range, 20-100), (g) painful 
sunburn or skin irritation from 
the sun in the prior week (2 
items; range, 1-10), and (h) daily 
hours outdoors (1 item; range, 
0.5-6 hours). At each visit (pre-
intervention and post-
intervention), the melanin index, 
a measure of skin pigmentation, 
was obtained in the following 
locations: (1) right forearm in sun 

Sun protection 
behaviours were 
statistically significantly 
increased 
in the intervention 
group compared with 
controls (P < 0.001). 
From 
baseline to 6 weeks 
later, the number of 
sunburns or skin 
irritation from the sun 
reported in the previous 
week in the intervention 
group decreased; 
however, statistical 
significance was only 
achieved in those with 
skin types II to IV. 
Intervention group 
participants with skin 
types I to IV reported 
significant reductions in 
their average daily sun 
exposure compared 
with the control group 
and those with skin 
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exposed skin; (2) right mid-cheek 
below the cheekbone in sun 
exposed skin; and (3) right upper 
inner arm in sun protected skin, 
which was the natural or 
constitutive skin tone. 

types II to IV reduced 
sun exposure from 3.7 
hours a day to 2.4 hours 
a day (P < 0.001). By 
contrast, during the 6 
weeks of the study, 
control group 
participants with the 
equivalent skin types 
increased their average 
daily sun exposure. 
Hispanic/Latino 
intervention group 
participants reduced the 
hours of outdoor 
activities and black 
intervention group 
participants sought 
shade (P = 0.05). From 
baseline to the 6-week 
follow-up, the KTRs with 
skin types II to IV in the 
control group had 
significantly greater 
darkening of the sun 
exposed right forearm 
skin by 
spectrophotometry than 
the intervention group 
(P ≤ 0.01). There was 

also a significant 
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difference between the 
2 groups among those 
with skin types II to IV in 
pigmentary change in 
the mid-cheek, which 
may have been sun 
protected by wearing a 
broad brimmed hat or 
sunscreen. 

Sachse 
2016 

Pre-post 
study 

IV Germany Adolescent organ 
transplant recipients, 
13–22 years, Mean 16.1, 
27% female 

n=26, n=19 at 
post-test 

Duration: 4 weeks 
Summary of intervention: 5-h 
dermatological sun protection 
training called HIPPOlino (the 
German mnemonic for a skin 
cancer intervention and 
prevention programme for OTR). 
Theory-based topics were 
addressed, such as classification 
of skin types according to 
Fitzpatrick phototyping scale, 
UVR, UV-index (UVI), sunscreen 
use, textile photoprotection, skin 
self-examinations. The newly 
acquired knowledge was 
intensified through practical 
exercises. After the training, sun 
protection recommendations 
were sent on a daily basis for 4 
weeks from July until September 
2011. The daily text messages 

Most of the participants 
(11/19, 58%) reported a 
change in their sun 
protective behaviour on 
a day with a high UVI 
(i.e. range ≥ 8) following 

sun protection training 
and receipt of text 
messages (data not 
shown). Ten participants 
(53%) stated that they 
now increased 
sunscreen application. In 
addition, more areas of 
the body were covered 
with sunscreen (e.g. 
nose and ears). Other 
OTR said that they spent 
more time in the shade, 
especially during lunch-
time. Four of 19 
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consisted of 2 components: the 
first part started with the 
individual UVI traffic light and 
summarized the local weather 
forecast at 10.00 h as “rainy”, 

“sunny”, and “cloudy”. The 

second part of the message 
contained a “prompt” 

behavioural message including 
suggestions for sun-safe clothing 
and wearing sunglasses. 
Theory: None specified 
Control group: None 
Assessment: Pre, post, 8 week 
follow-up 
Outcome measures: Sun 
protection behaviour during the 
intervention period (e.g. “How 

did you act on a sunny day with 
a high UV-index?”) 

participants (21%) 
answered that sun 
protective clothing (e.g. 
a 
hat) or sunglasses would 
be of increasing 
importance. Participants 
not reporting any 
changes in their sun 
protective behaviour 
(8/19, 42%) based their 
answers upon several 
factors. Some reported 
that UV exposure during 
the SMS intervention 
was limited due to bad 
weather. 
Others argued that they 
would never get 
sunburn. Two 
participants stated that 
they were aware of the 
increased risk of getting 
sunburn prior to sun 
protection training. 

Huang 
2013 

RCT II China 
(Shanghai 

Patients with chronic 
actinic dermatitis (CAD) 
or polymorphous light 
eruption (PLE) 

n=128 Duration: Two sessions 
Summary of intervention: All 
patients were instructed to avoid 
sunlight and use a broad-
spectrum, non-allergenic 

At baseline, both groups 
had similar sun 
exposure habits.   
In the intervention 
group, both 1 month 
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sunscreen regularly. Both the 
intervention and control groups 
were given a broad-spectrum 
sunscreen [Anthelios XL (SPF 
50+, PA+++), La Roche-Posay, 
France] over 1 year on a 
voluntary basis. Additionally, all 
the patients in the intervention 
group received intensive sun 
protection education in the form 
of two instructive classes at the 
beginning of spring (March 
2008) and then in summer (June 
2008). The additional sessions 
included (i) a class on UV 
radiation classification and 
distribution in sunlight, (ii) an 
introduction to CAD and PLE, 
and (iii) a class on sun protection 
techniques, such as choosing the 
best hat and clothes for wearing 
outside, avoiding UV effectively, 
avoiding photosensitive drugs 
and food, and appropriate 
sunscreen application (Table 1). 
Afterward, participants received 
education manuals containing all 
content. In the second, 
reinforcement class, conducted 
in the early summer, incorrect 
light exposure and skin 

after the first intensive 
sun protection 
education session and 1 
year after enrolment, all 
sun exposure and sun 
protection habits had 
significantly improved 
compared with baseline 
(P < 0.01), whereas 
there were no significant 
changes between the 
beginning and the end 
of the study in the 
control group. A 
significant difference 
between the two groups 
was also found for each 
aspect of sun exposure 
habits at the end of the 
study (P < 0.01). 
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protection behaviours were 
rectified. Patients’ questions were 

also answered. 
Theory: None specified 
Control group: Common 
instruction + sunscreen. 
Assessment: Baseline, one 
month, 12 months 
Outcome measures: Sun 
exposure habits 

Kaushik 
2015 

Pre-post 
study 

IV US (Illinois) Adults with cutaneous 
lupus erythematosus at 
a dermatology clinic. 

n=31 Duration: 
Summary of intervention: 5 
minute education intervention 
developed from the AAD 
pamphlets "The Sun & our Skin 
(2008)" and "Sunscreens & Sun 
Protection (2010)". Included 
information on the systemic 
manifestations of lupus. 
Discusses photosensitivity. 
Taught that both UVA and UVB 
protection is important. Advice 
included the use of sunscreen 
while indoors, on cloudy days, in 
winter months, and especially 
during the summertime. 
Participants were given the 
pamphlets. 
Theory: None specified 
Control group: None 

Despite demonstration 
of increased knowledge 
immediately following 
the intervention, none 
of this was retained at 3 
months. Likewise, there 
were no significant 
behaviour changes 
compared to baseline. 
These behaviours 
included applying 
sunscreen 20 minutes 
before going outdoors, 
applying sunscreen with 
SPF>=30, re-applying 
sunscreen every 80 
minutes if wet, re-
applying sunscreen 
every 2 hours if dry, 
minimizing time spent 
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Assessment: Pre-, immediate 
post, 3 months. 
Outcome measures: Behavioural 
measure were indicated by sun 
avoidance, appropriate 
sunscreen application and use of 
sun protective clothing. 

outdoors, limiting social 
outings outdoors, 
wearing sun protective 
clothing, applying sun 
screen under make up, 
and avoiding the 
outdoors between 10am 
and 2pm. 

Mays 2011 RCT II US Adolescent survivors of 
childhood cancer aged 
11-21, 1 or more years 
post-cancer treatment 
from two paediatric 
cancer research and 
treatment centres. 

Intervention 
n=38, wait-list 
control n=37. 

Duration: Half-day 
Summary of intervention: 
Survivor Health and Resilience 
Education (SHARE) Program 
intervention: a manualized health 
education and behaviour group-
based interactive workshop for 
multiple lifestyle and health 
behaviour outcomes among 
adolescent survivors of 
childhood cancer 
Theory: Health Belief Model, the 
Transtheoretical Model, and 
Social Cognitive Theory 
Control group: Wait-list 
Assessment: Baseline, 1 month 
post-intervention 
Outcome measures: Sun safety 
behaviours scale consisted of 
eight items with 5-point Likert 
type response options ranging 
from “Never” (1) to “Always” (5). 

Controlling for baseline 
sun safety, gender, and 
seasonal influences, 
intervention participants 
reported significantly 
more sun safety 
practices (e.g., using 
sunscreen, reapplying 
sunscreen regularly) at 
1-month post-
intervention than 
control participants 
(B=2.64, 95% CI=1.02, 
4.27, p=0.002). 
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Items were introduced by stating: 
“For each of the following 

statements I read to you, please 
respond as if you expect to be 
exposed to the sun.” Items 

examined how frequently teens 
engaged in eight different sun 
safety behaviours, such as “I 

apply sunscreen,” “I apply 

sunscreen SPF 15 or greater,” 

and “I take advantage of shade 

when I’m outside.” 

Recklitis 
2017 

Pre-post 
study 

IV US 
(Massachusetts) 

Adolescent and young 
adult cancer survivors, 
29 males and 29 females 
followed at a single 
cancer centre. Age 18-
45, median 25. >=2 
years post-cancer 
diagnosis and >=1 year 
post-treatment 

n=58, n=23 at 
follow-up 

Duration: Single session 
Summary of intervention: 
Received a UV photo of their 
face along with the UV photo 
and standard sun protection 
education sheets. 
Theory: None specified 
Control group: Sun protection 
education sheets 
Assessment: End of summer after 
enrolment 
Outcome measures: Sun 
protection behaviours, 
intentions, sun exposure 

Scores for the Overall 
Intentions Index did not 
differ significantly 
between UVP and 
Control participants (p = 
0.41). Changes in the 
seven behaviours 
assessed were analysed 
for the 12 UVP and 11 
Control participants in 
Phase 2 who completed 
a follow-up assessment. 
On follow-up 
assessments, UVP 
participants improved 
on all seven SP 
behaviours, although 
not all changes were 
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statistically significant. 
Mean hours of 
incidental sun exposure 
decreased significantly 
from 12 to 8.83 (p = 
0.03), and during 
incidental exposure 
frequency of both 
bodily sunscreen use 
(from 18.33% to 30.83%; 
p = 0.03), and hat 
wearing (15.00% to 
27.50%; p = 0.05) 
increased significantly. 
UVP participants also 
reported decreased 
intentional sun exposure 
and an increase in 
several sunscreen use 
variables, but these 
changes were not 
statistically significant. 
Control participants 
reported improvement 
on some variables and a 
worsening on others, 
but no differences were 
statistically significant.  
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Mass media campaigns and multicomponent community-wide interventions including mass media:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ 
setting 

n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Aitken 2018 Interrupted 
time series  

III-3 Australia 
(Queensland) 

General 
population 

N/A Duration: Ongoing, since early 1960s 

Summary of intervention: Public 
education to encourage awareness of 
the importance of early diagnosis of 
melanoma, expanded to encompass 
prevention through protection from 
sun exposure. Prevention campaigns 
for skin cancer continue in 
Queensland and other states, with a 
strong focus on the childhood years, 
including the long-running Sun-Smart 
Schools Program that encourages a 
range of activities including school 
uniforms that meet sun protection 
standards and a “No Hat, No Play” 

policy for outdoor activities. 

Theory: None specified 

Control group: N/A 

Assessment: 20 years 1995–2014 

Outcome measures: Melanoma 
incidence and mortality 

Over the 20-year period, 
incidence of in situ 
melanoma increased in all 
age groups. Incidence of 
both thin (<=1 mm) and 
thick (>1 mm) invasive 
melanoma was either stable 
or decreased in people 
under 60, while it increased 
in those aged 60 and 
above, particularly in men. 
Age– period–cohort 
analysis revealed 
decreasing age-specific 
incidence of invasive 
melanoma under 40 years 
of age, beginning with the 
birth cohort born around 
the mid-1960s, with 
steepest falls for those born 
around 1980 and later. 
Age-specific incidence was 
stable between 40 and 59 
years of age from the 1945 
birth cohort onwards. 
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Melanoma mortality over 
the period was stable or 
decreased in all groups 
except in men aged 60 or 
over. 

Dobbinson 
2008 

Interrupted 
time series 
(with 
baseline) 

III-3 Australia Representative, 
community-
wide, residents 
of Melbourne; 

14-64 yrs, 
approx. 100 ppts 
per week each 
summer 

n=11,589 Duration: Summers, 1991-2002 

Summary of intervention: SunSmart-
paid television media on skin cancer 
prevention 

Theory: None specified 

Control group: Pre-intervention group 
with no exposure: Summer 1987-88 

Assessment: Summers of 1991-92; 
1994-95; 1997-98; 1999-2000; 2000-
01; 2001-02 

Outcome measures: Sun protective 
behaviours: 1. Use of hat, 2. Use of 
sunscreen, 3. Use of ¾ or long sleeved 
top, 4. Use of ¾ or long leg cover 

Sun Protective behaviours 
(Change in weekend 
behaviours in previous 4 
weeks between 11 am to 3 
pm (OR for Target 
Audience Rating Points 
(TARP)x100): 

a) Use of hat: OR= 1.24; 
P<0.001 

b) Use of sunscreen*: OR= 
1.16; P<0.001 

c) Use of ¾ or long sleeved 
top: OR= 1.08; P=0.109 

d) Use of ¾ or long leg 
cover: OR= 1.05; P=0.225 

e) Body exposure index**: 
OR= -0.02; P<0.001 

* Evidence for inadequate 
model fit (via the Hosmer–
Lemeshow test) 

** Results from multiple 
regression 
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Dobbinson 
2015 

Interrupted 
time series 
(with 
baseline) 

III-3 Australia Representative, 
community-
wide, residents 
of Melbourne; 

14-64 yrs, 
approx. 100 ppts 
per week each 
summer 

n=11,881 Duration: Summers, 1991-2011 

Summary of intervention: Paid 
television media on skin cancer 
prevention 

Control group: Pre-intervention group 
with no exposure: Summer 1987-88 

Assessment: Summers of 1991-92; 
1994-95; 1997-98; 1999-2000; 2000-
01; 2001-02, 2003-04, 2007-08, 2010-
11 

Outcome measures: Sun protective 
behaviours: 1. Use of hat, 2. Use of 
sunscreen, 3. Use of ¾ or long sleeved 
top, 4. Use of ¾ or long leg cover 

Increasing TARPs were 
related to increased 
preference for no tan 
(OR=1.12, 95% CI=1.07, 
1.17)). There was evidence 
that higher cumulative 
TARPs in the weeks prior to 
interview were related to 
improvements in 
respondents’ sun 

protection, specifically 
reduced mean body 
exposure (B=–0.01, 95% 
CI=–0.01, 0.00) and 
increased sunscreen use 
(OR=1.09, 95% CI=1.02, 
1.17), with no evidence of 
diminishing returns. 

Doran 2016 Economic 
evaluation 

N/A Australia 
(New South 
Wales) 

N/A N/A Duration: 2006-13 

Summary of intervention: Three public 
education mass media campaigns 

Theory: None specified 

Control group: Counterfactual 
estimates are based on sunburn 
exposure in the absence of the 
campaigns. 

Assessment: N/A 

Relative to the 
counterfactual (i.e., no 
campaigns) there are an 
estimated 13,174 fewer skin 
cancers and 112 averted 
deaths over the period 
2006–2013. The net present 
value of these benefits is 
$60.17 million and the 
campaign cost is $15.63 
million. The benefit cost 
ratio is 3.85, suggesting 
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Outcome measures: Skin cancer cases 
(and associated costs) 

that for every $1 invested a 
return of $3.85 is achieved. 

Potente 
2011 

Retrospective 
cohort 

III-2 Australia 
(New South 
Wales) 

Young people 
14-24 (sampled 
online through 
online survey 
panel) 

n=1588, 
n=627 
previously 
exposed to 
video, n=961 
not exposed 

Duration: December 2008-March 2009 

Summary of intervention: ‘‘It’s a 

beautiful day . . . for cancer,’’: 

unbranded communications 
campaign. It employed irony, black 
humour, and exaggeration to 
highlight the dangers of excessive 
tanning and to encourage young 
people to adopt five key methods of 
sun protection. It featured a music 
video performed by an Australian hip-
hop artist given the name of ‘‘Al Bino,’’ 

and well-known American music 
producer Lyrics Born. The clip was 
advertised online via video streaming 
sites and youth-orientated web 
forums. More traditional media 
channels, including community service 
announcements, outdoor billboards, 
and transit advertising were used to 
drive the audience to view Al Bino’s 

‘‘hot new summer track’’ online. The 

character Al Bino performed live at 
numerous music events around NSW 
to large youth audiences, and branded 
clothing, hats, and stickers were 
available for purchase online. Finally, a 
media launch resulted in extensive 

There was a significant 
difference in perceived 
personal risk of getting skin 
cancer between the two 
groups (51% vs.45%, 
p=.01). There were no 
significant differences in 
peer perceptions of 
tanning. The exposed 
group had greater 
confidence in their 
perceived ability to protect 
themselves from skin 
cancer by using sun 
protection methods. 

There were significant 
differences in self-reported 
sun protection behaviour. 
Participants were asked: 
What kind of things, if any, 
do you do to protect 
yourself from the sun when 
outdoors? A greater 
proportion of the exposed 
group (88%) reported using 
sunscreen than the 
unexposed group (84%) 
(p=.02). Greater 
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national and international media 
coverage, including mainstream 
television and radio, online news, and 
music press. 

Theory: None specified 

Control group: None 

Assessment: Post-intervention 

Outcome measures: Behavioural 
questions asked participants about 
the measures that they take to protect 
themselves from the sun – using 
sunscreen, wearing sunglasses and 
hats, seeking/getting under shade, 
and covering up with clothing. 

proportions of the exposed 
groups reported use of hats 
(42% versus 37%) (p=.03) 
and sun-protective clothing 
(32% versus 27%) (p=.04), 
compared to the 
unexposed groups. There 
were no significant 
differences in reported use 
of sunglasses or seeking 
shade to reduce sun 
exposure. 

Sanclemente 
2009 

Interrupted 
time series  

IV Colombia General 
population 

n=707 
(baseline), 
n=374 
(follow-up 

Duration: 6 months 

Summary of intervention: Press 
articles about the sun and UV 
protection were published. Radio 
programs and local television giving 
information to the community about 
this issue. Also, the UVI and 
continuous educational short 
messages were displayed daily in 
electronic reporters We delivered to 
each interviewed individual an 
educational brochure on UV 
protection. 

Improvements in the 
proportion answering: 
What do you usually do to 
protect yourself from the 
sun? Apply sun-block and 
use a hat 37.7% pre-test, 
45.7% post-test, p=0.02 
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Theory: None specified 

Control group: None 

Assessment: Pre-, post-intervention 

Outcome measures: What do you 
usually do to protect yourself from the 
sun? 

Shih 2009 Economic 
evaluation 

N/A Australia General 
population 

N/A Duration: N/A 

Summary of intervention: SunSmart is 
a public education program that aims 
to generate a strong media presence; 
deliver school accreditation; motivate 
sun protection behaviour through 
structural, environmental and 
legislative initiatives; and introduces 
policies in multiple settings including 
worksites, sporting clubs and pools. 
Skin cancer prevention campaigns are 
delivered across Australia, mostly 
under the brand of SunSmart. 

Theory: None specified 

Control group: Sun protection 
program in two historically under-
resourced states (NSW, Qld). 

Assessment: Projected for next 20 
years 

More than 103,000 skin 
cancers (9,000 melanomas 
and 94,000 NMSC) were 
prevented in Victoria from 
1988 to 2003 due to 
Sunsmart. Over 1,000 
deaths were averted, which 
were equivalent to 28,000 
DALYs and 22,000 LYS. 

From the funder's 
perspective, the past 
SunSmart program in 
Victoria achieved health 
gains and saved money (a 
“dominant” program) when 

cost offsets from skin 
cancer treatment were 
included. Excluding cost 
offsets, the incremental 
cost-effectiveness ratio 
(ICER) of the Victorian 
SunSmart program, 
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Outcome measures: Cases of 
melanoma and NMSC, and associated 
costs 

compared to other low-
investment states, was 
AU$540/DALY and 
AU$680/LYS. The 
investment in the Victorian 
SunSmart program in the 
past has yielded AU$3.60 in 
return for every dollar 
spent assuming a decay 
rate of 10% per annum for 
NMSC.  

In the base case, with the 
third-party funder 
perspective, an upgraded 
ongoing national SunSmart 
program remains cost-
saving with included cost 
offsets. When cost offsets 
are excluded, the ICER is 
AU$700/DALY. When the 
perspective is expanded to 
include costs to individuals, 
the ICER increases to 
AU$16,000/DALY with cost 
offsets and to 
AU$19,000/DALY without 
cost offsets. 

Anticipated cost offsets are 
substantial. More than 
AU$270 million dollars are 
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saved by an optimal 
SunSmart program over the 
coming 20 years. From the 
third-party payer 
perspective, the 
intervention achieves net 
cost savings (intervention 
cost −cost offsets) of 

AU$180 million dollars. 
From a governmental 
policy planning viewpoint, a 
national ongoing SunSmart 
program, with funding at 
Victorian historical levels 
would return AU$2.30 for 
every dollar invested. 

Mobile technology:  

Source Study 
type 

Level of 
evidence 
(NHMRC 
grade) 

Country Population/ 
setting 

n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Buller 
2015a 

RCT II US General 
community 
volunteers, 18+. 
26.5% male, 
73.5% female. 

N = 202. 
Groups: mobile 
application 
group (n = 96), 
control group 
(n = 106). 

Duration: 8-weeks. 
Summary of intervention: mobile 
application intervention (11 text 
message reminders). Personalised 
sun protection advice based on UV 
forecasts, time and location, and 
personal information (e.g., age, 
clothing coverage etc.). 

Intervention group wore wide-
brimmed hats more often when 
outdoors in the midday sun on a 
greater percentage of days at 7 
weeks than control group (23.8% vs 
17.4%; F = 4.07; p = 0.045). Younger 
adults in the intervention group wore 
wide-brimmed hats more at 7-weeks 
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Theory: theoretical mediators 
derived from social cognitive theory. 
Control group: did not receive the 
mobile application. 
Assessment: baseline, three- and 
eight-week post surveys that 
assessed sun exposure and sun 
protection practices. 
Outcome measures: percentage of 
days with the use of sun protection 
(15+ sunscreen, lip balm with 15+ 
sunscreen, sun protection clothing, 
wide brimmed hat, using sunglasses, 
number of days kept time in the sun 
to a minimum, and stayed in shade 
when outdoors), time spent 
outdoors in the midday sun (days 
and hours), and the number of 
sunburns in the last three 
months. 

than non-users (17.9% vs 2.0%; F = 
4.72; p = 0.03). 
Men in the intervention group used 
less lip balm with sunscreen (32.7% 
vs 66.7%; F = 5.36; p = 0.02) and 
fewer sun protection practices 
combined (43.3% vs 50.8%; F = 4.19; 
p = 0.04) at post-test than controls. 
Women in the intervention group 
used more sun protection combined 
than men (46.4% vs 43.3%; F = 1.49; 
p = 0.04). 
Older individuals in the intervention 
group didn't use wide-brimmed hats 
as often as the controls (15.6% vs 
17.9%; F = 4.72; p = 0.03). 
Those in intervention group reported 
lower intentions (p = 0.04) to spend 
time in the sun to get a suntan than 
controls. 

Buller 
2015b 

RCT II US Residents, 18+. 
52.1% male, 
47.9% female. 

N = 604. 
Groups: mobile 
application (n 
= 305), control 
group (n = 
299) 

Duration: 8-weeks. 
Summary of intervention: mobile 
application intervention (11 text 
message reminders). Personalised 
sun protection advice based on UV 
forecasts, time and location, and 
personal information (e.g., age, 
clothing, coverage etc.). 
Theory: theoretical mediators 
derived from social cognitive theory. 

Intervention group used more shade 
(mean days staying in the shade, 41% 
vs 33.7%; p = 0.03) but less 
sunscreen (mean days, 28.6% vs 
34.5%; p = 0.048) than the control 
group at post-test. 
Participants with strong sun tan 
preferences in the intervention group 
used more sun protective clothing 
while outdoors on a greater 
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Control group: did not receive the 
mobile application. 
Assessment: baseline and 8-weeks 
post-test surveys that assessed sun 
exposure and sun protection 
practices. 
Outcome measures: percentage of 
days with the use of sun protection 
(15+ sunscreen, lip balm with 15+ 
sunscreen, sun protection clothing, 
wide brimmed hat, using sunglasses, 
number of days kept time in the sun 
to a minimum, and stayed in shade 
when outdoors), time spent 
outdoors in the midday sun (days 
and hours), and the number of 
sunburns in the last three months. 

percentage of days than controls (F = 
4.48; p = 0.03). 
Intervention group reported less time 
in the sun (mean days, 60.4% for app 
users vs 49.3% for non-users; p = 
0.04) and used more sun protection 
(mean days, 39.4% vs 33.8%; p = 
0.04). 
More days wearing wide-brimmed 
hats when using mobile app than 
those not using it (F = 8.57; p b 0.01). 
Stayed in the shade when outdoors 
more when using mobile app than 
those not using it (F = 5.81; p b 0.01). 
Women spent less hours outdoors in 
midday sun than men (F = 4.88; p = 
0.03). 
Participants living in 
nonmetropolitan areas had lower 
injunctive norms for sun protection 
by family/friends than controls (F = 
5.98; p = 0.01). Individuals with lower 
income were more confident in 
practicing sun safety (F = 3.53; p = 
0.01). 

Ho 2016 RCT II US (Illinois) Caregivers [mean 
age, 36.0 years]) 
who brought the 
child (2-6 years of 
age) in their care 

n=300, n=153 
intervention, 
n=147 control 

Duration: 4-6 weeks 
Summary of intervention: After the 
conclusion of the visit with the 
paediatrician, those in the 
intervention group received a read-

The intervention group had 
significantly higher scores related to 
sunny day sun protection behaviours 
at follow-up compared with the 
control group (mean [SE], 15.748 
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to an Advocate 
Medical Group 
clinic 

along book and a sun-protective 
swim shirt and made an 
appointment to return for a visit 
with the research coordinator in 
about 4 to 6 weeks. The 13-page 
read-along book emphasized sun 
protection behaviours with child 
characters representing all ethnic/ 
racial groups going to a water park. 
Between baseline and follow-up 
visits, 4 sun protection reminders 
were sent weekly via text messages. 
Theory: None specified 
Control group: After completing an 
exit survey, the caregivers in the 
control group received all study 
materials (read-along book and 
swim shirt) at the follow-up visit. 
Assessment: Baseline, follow-up (4-6 
weeks) 
Outcome measures: Sunburn 
(observed and self-reported), sun 
protection (frequency), melanin 
indices of the sun-exposed right 
dorsal forearm and the sun-
protected right upper outer arm 
near to the shoulder. 

[0.267] vs. mean [SE], 14.780 [0.282], 
0.968). At baseline, the control group 
had higher scores related to sunny-
day skin protection behaviours 
(mean difference between 
intervention and control, −0.071). 

Post hoc Tukey test results revealed 
that while the increase in behaviour 
scores in the intervention group were 
statistically significant (mean 
difference between follow-up and 
baseline, 0.72), the control group 
significantly decreased their 
behaviour scores (mean difference 
between follow-up and baseline, 
−0.72).  
At follow-up, the intervention group 
had significantly higher skin 
protection behaviour scores during 
cloudy days than did the control 
group (mean [SE], 14.286 [0.282] vs. 
mean [SE], 12.850 [0.297]; mean 
difference, 1.436) (ANOVA: F1,278 = 
8.054; P < .01; η2 = 0.028). These 

analyses controlled for any 
differences in cloudy-day behaviour 
scores at baseline. Similar to sunny-
day behaviour scores, the 
intervention group increased their 
scores related to sun protection 
behaviours on cloudy days over the 
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study period (mean difference 
between follow-up and baseline, 
0.266), whereas the control group 
significantly decreased their scores 
related to sun protection behaviours 
from baseline to follow-up (mean 
difference, −0.782). 
At follow-up, the intervention group 
had significantly higher scores 
related to sunscreen use than did the 
control group (mean [SE], 7.197 
[0.174] vs. mean[SE], 6.383 [0.182]; 
mean difference between 
intervention and control 
groups,0.814)(ANOVA:F1,278 = 
10.411; P < .01; η2 = 0.036). The 

intervention group significantly 
increased their scores related to 
sunscreen use (mean difference 
between baseline and follow-
up,0.496). The ANOVAs were not 
significant for seeking shade or for 
wearing shirts, hats, or sunglasses. 
The ANOVA of the interaction of 
group by time revealed significant 
interactions for 3 items: (1) sunscreen 
use on sunny days (F1,277 = 4.912; P 
< .05; η2 = 0.017); (2) sunscreen use 

on cloudy days (F1,278 = 11.416; P < 
.01; η2 = 0.039); and (3) wearing a 

shirt with sleeves on sunny days 
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(F1,275 = 4.185; P < .05; η2 = 0.015). 

At follow-up, the intervention group 
had (1) significantly higher scores 
related to sunscreen use on sunny 
days (mean[SE], 3.932[0.091] vs. 
mean[SE], 3.659 [0.096]; mean 
difference, 0.273); (2) significantly 
higher scores related to sunscreen 
use on cloudy days (mean [SE], 3.265 
[0.099] vs. mean [SE], 2.729 [0.104]; 
mean difference, 0.536); and (3) 
significantly higher scores related to 
wearing a shirt with sleeves on sunny 
days (mean[SE], 3.837 [0.091] vs 
mean [SE], 3.569 [0.0.97]; mean 
difference, 0.268). 
The ANOVAs examining change in 
melanin index across skin types (1, 2, 
and 3 for lighter skin colours and 4, 
5, and 6 for darker skin colours were 
exploratory owing to the slightly 
lower number of children in several 
skin-type categories. Results revealed 
significant increases in the melanin 
index in the control group from 
baseline to follow-up that were not 
observed in the intervention group 
with regard to the skin on the outer 
upper arm. Follow-up Tukey test 
results revealed significant higher 
mean differences (all P = .05) from 
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baseline to follow-up for the control 
group for type 1 (29.269 nm), type 2 
(41.530 nm), and types 4, 5, and 6 
skin (124.666 nm). There were no 
other significant differences in 
change in melanin index between the 
control and intervention groups with 
regard to the skin on the forearm. 

Szabó 
2015 

RCT II Hungary Healthy 
volunteers (staff 
and 
relatives of the 
Clinical 
Department of 
Dermatology and 
Allergology at 
University 
of Szeged, 
Hungary). 27-47 
years. 28.86% 
males, 71.14% 
females. 

N = 149. 
Groups: group 
1 (n = 50, sun 
protection 
advice and 
prize money at 
12 weeks), 
group 2 (n = 
50, received 
sun protection 
advice 
and SPF 50+ 
sunscreen), 
group 3 (n = 
49, sun 
protection 
advice, 
educational 
emails 
and weekly 
mobile 
messages). 

Duration: 12-weeks. 
Summary of intervention: text 
message intervention. Personalised 
messages (greeting with full name) 
and emails to facilitate frequency of 
sunscreen use and to reduce sun 
exposure. 
Theory: based on the stages of 
change model, health locus of 
control, and perceived self-efficacy. 
Control group: group 1 and group 2 
did not receive weekly mobile 
messages. 
Assessment: baseline-, 6-, and 12-
weeks.  
Outcome measures: behavioural 
change, health locus of control, self-
efficacy, adherence to sun -
protection counselling, sun 
exposure diary, and melanin and 
erythema. 

Group 3 (3.21±2.37) used sunscreens 
on more days per week (F = 8.173, p 
< 0.05) than the other two groups. 
Only group 3's knowledge scores 
improved significantly (t = −2.206, p 

= 0.033) between week 6 (2.17 ± 
0.62) and week 12 (2.33 ±0.53) in the 
adherence to sunscreen use domain. 
Significant difference in adherence to 
sunscreen use (F = 3.44, p = 0.035), 
with group 3 having the highest rates 
(55.27 ± 33.59). 
Women had significantly higher 
motivation scores (χ2 = 14.951, p < 

0.01) than men. 
Adherence to sunscreen use when 
sunbathing (2.16 ± 0.91) was 
significantly higher (t 8.544, p < 0.01) 
than adherence to sunscreen use 
when in the sun for more than 15 
min (1.44 ± 0.92). 
The intervention group used 
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sunscreens more often than other 
groups according to sun exposure 
diaries (F = 8.173, p < 0.05) and 
interview results (F = 3.44, p < 0.05). 

Aneja 
2012 

RCT II US (Ohio) University 
Hospitals Case 
Medical Center. 
Individuals 
presenting to the 
dermatology clinic 
lobby, age 18+.  

n=132 Duration: 12 weeks 
Summary of intervention: 
multimodal education program that 
included the following components: 
(1) the computer-assisted learning 
Skinsafe tutorial (<30 minutes); (2) a 
skin self-examination tutorial while 
clothed, under the guidance of 
clinicians; and (3) a self-selected 
telecommunication reminder (phone 
call, text message, e-mail, or letter) 
to receive monthly for 12 weeks, 
which reminded the participant to 
perform skin self-examinations. All 
participants received a melanoma 
brochure, a common form of patient 
education distributed in 
dermatology clinics. 
Theory: None specified 
Control group: All participants 
received a melanoma brochure, a 
common form of patient education 
distributed in dermatology clinics. 
Assessment: Baseline, 3 months 
Outcome measures: Self-reported 
use of sun-protective clothing (ie, 

At baseline, 34.7% reported “always” 

or “frequently” using sun-protective 
clothing, and 39.1% reported 
“always” or “frequently” using 

sunscreen. Those in the intervention 
group were 2.4 times more likely to 
wear sun protective clothing at the 
end of the study (odds ratio [OR], 2.4 
[95% CI, 1.09-5.29]). Those in the 
intervention group were also more 
likely use sunscreen, but this was not 
statistically significant in our analysis 
(OR, 1.26 [95% CI, 0.58-2.77]). Men 
were less likely to use sunscreen (OR, 
0.32 [95% CI, 0.14-0.72]) 
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wide-brimmed hat, long-sleeved 
shirts) and sunscreen 

Armstrong 
2009 

RCT II US General 
community 
volunteers, 18+. 
38.75% male; 
61.25% female 

N = 80. 
Groups: 
intervention 
group (n = 35), 
control group 
(n = 35). 

Duration: 6 weeks. 
Summary of intervention: the 
intervention group received daily 
text-message 
reminders via mobile telephone to 
improve adherence to sunscreen 
application (consisting of a “hook” 

text [detailing local weather 
information] and “prompt” text 

[reminding individuals to apply 
sunscreen]). The ‘prompt’ text was 

used to maintain participant 
interest. Electronic monitoring of 
sunscreen use was recorded by the 
removal of the sunscreen cap, 
triggering a text message to a 
secured database where dates/times 
of openings were recorded. 
Theory: none specified 
Control group: did not receive text 
message reminders. 
Assessment: pre-post surveys. 
Outcome measures: sunscreen 
adherence (number of days 
participants applied sunscreen) 
(primary end point); weekly 
adherence between the two groups. 
Subgroup analysis (whether 

Participants in the text message 
reminder group (56.1%) had 
significantly higher daily sunscreen 
adherence rate than control group 
(30%) (p < 0.001). 
Weekly adherence rates in week 2 (p 
= 0.01), and weeks 3–6 (p < 0.001) 
differed significantly. 
Weather conditions (rainy, cloudy, 
sunny) were significantly associated 
with adherence rate after adjusting 
for the reminder intervention 
(p < 0.001). 
No significant demographic factors 
that predicted adherence. 
24 (69%) reported they would keep 
using text-message reminders after 
the study. 
31 (89%) recommended the text-
message reminder system to others. 
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demographic factors were predictive 
of adherence), attitudes towards 
reminders (secondary end points). 

Darlow 
2017 

RCT II US Young adult 
women from a 
metropolitan 
region of the U.S. 
northeast, at 
moderate to high 
risk of skin cancer, 
aged 18-29 years 
(M = 24.4), 88.5% 
White. 

n=104 Duration: 14 days. 
Summary of intervention: Three 
intervention conditions: tailored text 
messaging only, behaviour tracking 
only, both tailored text messaging 
and 
behaviour tracking. Tailored Text 
Messaging. Tailored text messages 
were sent 
every day at 9:00 a.m., and the 
behaviour-tracking messages began 
every day at 5:00 p.m. Tailored 
messages were developed by the 
study investigators to apply to each 
of the HBM constructs. A total of 22 
messages were developed, with 3 to 
6 messages applying to each HBM 
construct. Those randomly assigned 
to receive tailored text messages 
were sent a message every morning 
for 14 days. The specific messages 
sent were determined by 
participants’ scores for each HBM 

construct, as assessed at baseline. 
Behaviour Tracking. Participants 
randomized to receive the 
behaviour-tracking system 

For UVR exposure, significant main 
effects emerged for both tailored 
text messaging, F (1, 96) = 4.75, p < 
.05, and behaviour tracking, F (1, 96) 
= 4.40, p < .05. Those who received 
the behaviour tracking system (M = 
2.1, SD = 0.4) reported a significantly 
lower frequency of UVR exposure 
behaviours, relative to those who did 
not receive the tracking system (M = 
2.3, SD = 0.7). Those who received 
the tailored text messages reported a 
higher score on the UVR exposure 
behaviour measure (M = 2.2, SD = 
0.6) at 4-week follow-up, relative to 
those who did not receive the 
tailored messages (M = 2.1, SD = 
0.5). Regarding protection 
behaviours, those who received the 
tailored text messaging (M = 2.0, SD 
= 1.0) were more likely to report 
having worn a hat in the past month, 
relative to those who did not receive 
the tailored messages (M = 1.8, SD = 
0.9), F (1, 90) = 4.78, p < .05. 
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completed daily entries for 14 days. 
Entries began in the evening and 
prompted participants to indicate if 
they tanned that day and if they 
used sun protection, and why. 
Theory: Health Belief Model 
Control group: Assessment only 
Assessment: Baseline, post-
assessment, 4 week follow-up 
Outcome measures: UVR exposure 
and sun protection behaviours: how 
often they engaged in wearing 
clothes that expose the skin to the 
sun, using sunlamps or tanning 
beds, sunbathing, and using 
products to get a faster or deeper 
tan) over the past month, wearing 
sunscreen with a sun protection 
factor of 15 or more (mean 
calculated for two items—one for 
sunscreen on the face, the other for 
sunscreen on the rest of the body), 
wearing a hat, and staying in the 
shade over the past month (1 = 
never; 5 = always). 

Hingle 
2014 

Pre-
post 
study 

IV US Sun safety 
education 
program. 11-14 
years old. 45.13% 
boys, 53.10% girls 

N = 113. Duration: 12-weeks. 
Summary of intervention: sun 
safety-themed text message 
intervention (36 messages; 3/week). 
Text messages covered the 

Significant positive changes at 12-
weeks for sun avoidance during peak 
UV (31–40%, p = 0.02), sunscreen 
application (37–52%, p = 0.001), 
wearing hats (13–15%, p = 0.02), 
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importance of skin, types of skin 
cancer, UV and its consequences, 
sun safety prevention strategies, and 
tanning. 
Theory: based on diffusion 
innovations theory (DIT). 
Control group: no control group 
reported. 
Assessment: baseline and 12-week 
surveys (paper- and web-based). 
Outcome measures: skin and sun 
protective knowledge, beliefs, 
behaviours, and post-intervention 
program satisfaction. 

sunglasses (29–33%, p = 0.02), and 
knowledge about skin cancer risk (p 
= 0.03). 
Significant increase in overall 
knowledge (p = 0.03), driven by 
knowledge of skin cancer types. 
53% would recommend the program. 
15% shared messages with 
friends/family. 

Robinson 
2016 

RCT II US Northwestern 
Medicine, 
University of 
Illinois Hospital 
and Health 
Sciences System 
(Chicago, 
IL), mean age = 
50 y, 59% male, 
36% white, time 
post 
transplantation 
1.5 y, PMHx of 
skin cancer 0% 

n = 170 Duration: 5 weeks (summer) 
Summary of intervention: 
Educational sun protection app 
delivered on tablet at recruitment  + 
2 reminders via telephone, text 
message, or e-mail over next 5 wk 
Theory: None specified 
Control group: Brief written 
education at transplantation 1 
verbal reminder during summer 
Assessment: Baseline, 6 week follow-
up 
Outcome measures: use of sun 
protection (sunscreen, shirt, 
sunglasses, and shade) (20 items; 
range, 20-100), (g) painful sunburn 

Sun protection behaviours were 
statistically significantly increased in 
the intervention group compared 
with controls (P < 0.001). From 
baseline to 6 weeks later, the number 
of sunburns or skin irritation from the 
sun reported in the previous week in 
the intervention group decreased; 
however, statistical significance was 
only achieved in those with skin 
types II to IV. Intervention group 
participants with skin types I to IV 
reported significant reductions in 
their average daily sun exposure 
compared with the control group 
and those with skin types II to IV 
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or skin irritation from the sun in the 
prior week (2 items; range, 1-10), 
and (h) daily hours outdoors (1 item; 
range, 0.5-6 hours). At each visit (pre 
intervention and post intervention), 
the melanin index, a measure of skin 
pigmentation, was obtained in the 
following locations: (1) right forearm 
in sun exposed skin; (2) right mid 
cheek below the cheekbone in sun 
exposed skin; and (3) right upper 
inner arm in sun protected skin, 
which was the natural or constitutive 
skin tone. 

reduced sun exposure from 3.7 hours 
a day to 2.4 hours a day (P < 0.001). 
By contrast, during the 6 weeks of 
the study, control group participants 
with the equivalent skin types 
increased their average daily sun 
exposure. Hispanic/Latino 
intervention group participants 
reduced the hours of outdoor 
activities and black intervention 
group participants sought shade (P = 
0.05). From baseline to the 6-week 
follow-up, the KTRs with skin types II 
to IV in the control group had 
significantly greater darkening of the 
sun exposed right forearm skin by 
spectrophotometry than the 
intervention group (P ≤ 0.01). There 

was also a significant difference 
between the 2 groups among those 
with skin types II to IV in pigmentary 
change in the mid cheek, which may 
have been sun protected by wearing 
a broad brimmed hat or sunscreen. 

Youl 2015 RCT II Australia 
(Queensland) 

Queensland 
electoral roll or 
Medicare register; 
18–42 years old. 
32.60% males, 
67.40% females. 

N = 546. 
Groups: skin 
self-
examination (n 
= 176), sun 
protection (n = 

Duration: 12-months. 
Summary of intervention: each 
group received 21 text messages 
about their assigned topic (12 
weekly messages for 3 months, 
monthly messages for next 9 

The skin self-examination group 
(mean change 0.12, p= 0.035) and 
sun protection group (mean change 
0.12, p = 0.030) had significantly 
greater sun protection than the 
control group (reference mean 
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187), attention 
control (n = 
183). 

months). Personalised messages 
(participants' name, gender, skin 
cancer risk factors [e.g., hair colour], 
number of times being sunburnt, 
previous performance of skin self-
examinations). 
Theory: based on social cognitive 
theory. 
Control group: received an 
equivalent number of text messages 
on physical activity. 
Assessment: baseline, 3- and 12-
months telephone surveys. 
Outcome measures: assessed sun 
protection (sun protection habits 
index, sunburn, sun tanning), and 
skin self-examination outcomes. 
Socio-demographics, skin cancer 
risk factors, behaviour change, 
overall level of satisfaction with 
intervention, importance of 
allocated health behaviours, and 
measures of engagement (referred, 
forwarded, or sent messages back) 
were also assessed. 

change 0.02) at 12-months. 
Sun protection intervention more 
effective for males, those with very 
fair/fair skin, and those who had 
made plans at baseline to reduce 
their risk of skin cancer compared 
with control. 

Baker 
2016 

RCT II Australia 
(Queensland) 

Queensland 
electoral roll or 
Medicare register; 
18–42 years old. 

N = 512 (94% 
of original 
cohort). 
Groups: skin 
self-

Duration: 12-months. 
Summary of intervention: each 
group received 21 text messages 
about their assigned topic (12 
weekly messages for 3 months, 

Odds of greater than average sun 
protective habits index at 12-month 
follow-up were mediated by (a) an 
attempt to get a suntan at baseline 
(an outcome expectation) and (b) 
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32.60% males, 
67.40% females. 

examination (n 
= 176), sun 
protection (n = 
187), attention 
control (n = 
183). 

monthly messages for next 9 
months). Personalised messages 
(participants' name, gender, skin 
cancer risk factors [e.g., hair colour], 
number of times being sunburnt, 
previous performance of skin self-
examinations). 
Theory: based on social cognitive 
theory. 
Control group: received an 
equivalent number of text messages 
on physical activity. 
Assessment: baseline, 3- and 12-
months telephone surveys. 
Outcome measures: assessed sun 
protection (sun protection habits 
index, sunburn, sun tanning), and 
skin self-examination outcomes. 
Socio-demographics, skin cancer 
risk factors, behaviour change, 
overall level of satisfaction with 
intervention, importance of 
allocated health behaviours, and 
measures of engagement (referred, 
forwarded, or sent messages back) 
were also assessed. 

baseline sun protective habits index, 
with a change in odds ratio of 10.0% 
and 11.8%, respectively in the SSE 
group versus the control group. 

Brinker 
2017 

Post-
test 
only 

IV Germany Students in 2 
German 
secondary 
schools, aged 13-

n=205 Duration: 30 minutes 
Summary of intervention: The 
mirroring approach was 
implemented by medical students 

n=124, 61.7% agreed or strongly 
agreed that their 3D selfie motivated 
them to increase use of sun 
protection. Only 25 (12.5%) 
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19 years (median 
15 years), 45.9% 
female 

from the Education Against Tobacco 
non-profit organization 
attending the University of Essen in 
Germany. To increase familiarity 
with the photoaging app (called 
Sunface) and students’ participation 

in the mirroring intervention, 
students were asked to download 
the app before our visit, via a letter 
1 week in advance. By this means, 
36.3% (74/205) had the app on their 
mobile phones when we visited the 
schools. In the first 15-minute 
phase, we used the displayed face of 
one student volunteer to show the 
app’s altering features to the peer 

group, providing an incentive for the 
rest of the class to test the app. In 
front of their peers and teachers, 
students could interact with their 
own animated face via touch 
(coughing, sneezing, etc) and 
display their future self-based on 
their skin type or use of sun 
protection or tanning beds at 5, 10, 
15, 20, or 25 years in the future. 
Multiple device displays can be 
projected simultaneously, which we 
used to consolidate the altering 
measures with graphics (e.g., to 
explain skin atrophy and solar 

disagreed or strongly disagreed with 
increased use of sun protection in 
our sample. The perceived effect on 
motivation was larger in participants 
with Fitzpatrick skin types 1-2 in 
increased use of sun protection 
(n=70, 68.0% agreement in skin types 
1-2 vs n=52, 55.3% agreement in skin 
types 3-6;), and also positively 
correlated with higher age. 
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elastosis). We implemented 
mirroring with a Galaxy Tab A tablet 
computer (Samsung, Seoul, South 
Korea) via Apple’s AirPlay interface 

(Apple Inc) using the app 
Mirroring360 (Splashtop Inc) for the 
Android operating system (Google 
Inc). In the second 15-minute phase, 
we encouraged students to try the 
app on their own device or one of 
the tablet computers provided for 
students who did not own a 
smartphone or did not download 
the app. Both the provided tablet 
computers and the students’ own 

smartphones were connected to the 
projector. 
Theory: None specified 
Control group: None 
Assessment: Immediately afterwards 
Outcome measures: Change of 
intentions in outdoor tanning 

Duffy  RCT II US 
(Michigan) 

Operating 
Engineers (heavy 
equipment 
operators), 
recruited during 
annual winter 
safety training, 
aged 18+, 

n=357, n=293 
at follow-up 
(n=535 
attended 
classes) 

Duration: Education was provided at 
a single session in winter, and 
additional interventions were 
provided between May and 
September 
Summary of intervention: 2x2 
design: (i) Education Only: 30-
minute PowerPoint presentation ; (ii) 

Unadjusted intention-to-treat 
analyses show that sunscreen use 
increased significantly for all 
treatment conditions (P < 0.05), 
except significance was only marginal 
for those who received education 
and text message reminders (P = 
0.07). Both follow-up sunscreen use 
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average age 44.2, 
89.6% male. 

Education and Text Message 
Reminders: computer-generated 
cellular telephone text messages on 
three random weekdays between 8 
and 10 a.m. for the months of May, 
June, July, August, and September 
for a total of 60 unique messages in 
random order over the 20-week 
summer period; (iii) Education and 
Mailed Sunscreen: received mailed 
sunscreen three times over the 
summer, including large bottles of 
SPF30 lotion and a small bottle that 
could be refilled and attached to 
their key rings; or (iv) Education, 
Text Message Reminders, and 
Mailed Sunscreen. 
Theory: None specified 
Control group: 2x2 design 
Assessment:  
Outcome measures: Sun exposure 
and protection was assessed using 
two validated questions. In the past 
summer, on the days when you were 
outside in the sunlight, how often 
did you use sunscreen (never, some 
of the time, about half the time, 
most of the time, always)? On 
average, how many times 

and mean differences in sunscreen 
use from baseline to follow-up were 
statistically different across the four 
treatment groups (P < 0.001). 
Moreover, the number of reported 
sunburns decreased significantly 
from baseline to follow-up in all four 
treatment conditions (P < 0.001). 
Although there were no statistically 
significant decreases in sunburning 
among the different conditions, the 
greatest decrease in sunburns were 
in the groups that received mailed 
sunscreen, particularly the group that 
received all three interventions. 
When sunscreen use and change in 
sunscreen use were regressed on 
indicator variables for receipt of text 
messages, receipt of mailed 
sunscreen, and an interaction term 
for receipt of text messages and 
receipt of mailed sunscreen, the 
interactions were nonsignificant. Post 
hoc analyses showed that the two 
groups that received mailed 
sunscreen were significantly more 
likely to use sunscreen than the two 
groups that were not mailed 
sunscreen 
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did you get a sunburn this past 
summer (0, 1, 2, 3, 4 or more times)? 

Gold 2011 RCT II Australia Victorians 16–29 
years old. 2.83% 
males, 1.88% 
females 

N = 7606. 
Groups: safer 
sex group (n = 
3803), sun 
safety group (n 
= 3803). 

Duration: 2008–2009 summer (4 
months). 
Summary of intervention: text 
message intervention (8 messages 
fortnightly). 
Messages were humorous, short, 
used informal language, and linked 
to annual events (e.g., Valentine's 
day).  
Theory: the intervention was based 
on Weinstein's precaution adoption 
process model, Ajzen's Theory of 
Planned Behaviour, and Bandura's 
concept of self-efficacy. 
Control group: the sex group acted 
as a control to the sun group to 
measure changes in sun safety 
behaviour over time, and the sun 
group acted as a control to the sex 
group to measure changes in safer 
sex over time. 
Assessment: baseline (December 
2008) and follow-up (May 2009) 
surveys (online via mobile phones) 
that assessed sex- and sun-related 
knowledge and behaviour.  
Outcome measures: the sun safety 
group outcome measures included 

Those who received sun messages 
were significantly less likely to report 
at follow-up that their hat wearing 
frequency had decreased 
since baseline (OR 0.5, 95% CI 0.2–

1.0, p = 0.05). At follow-up, 48% 
found the messages to be interesting 
or entertaining, with 39% reporting 
that they learnt something, and 19% 
showing the messages to others. 
Those who received safer sex 
messages were less likely to report 
they learnt something from the text 
messages (AOR 0.6, 95% CI 0.4–1.0, 
p=0.05) and found them more 
annoying (AOR 1.9, 95% CI 1.1–3.2, p 
= 0.01) compared to sun safety 
group. 



 

 
 

277 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

changes in frequency of using sun 
protection measures (sunscreen, 
hats, seeking shade, clothing), 
tanning preferences, belief about 
risk of skin 
cancer, frequency of sunburn over 
summer (secondary outcome), and 
acceptability of the intervention 
(secondary outcome). 

Lana 2014 RCT II Spain and 
Mexico 

Adolescents 
attending school 
between 2009 
and 2012 

n=2001, of 
n=3855 
involved in the 
program. Post-
test complete 
only by n-737, 
n=316 control, 
n=177 EG1, 
n=244 EG2 

Duration: Academic year (9 months) 
Summary of intervention: 
PREVENCANADOL program. 
Website adapted 
to school curriculum and the 
features of each country. The 
website included several sections to 
learn how to prevent and treat main 
cancer risk behaviours using the 
theoretical framework of the A.S.E. 
(Attitude, Social influence and self-
Efficacy) model, that is: a) 
emphasizing advantages of 
following the recommendations and 
disadvantages of risk behaviours, b) 
creating a healthy online social 
environment and c) strengthening 
the skills to avoid risk behaviours. 
The section with the highest 
educational capacity contained 
problems or challenges that 

No significant change in the 
percentage reporting being in the 
sun without sunscreen, no 
differences between groups: Control 
group percentage change: 5.5%, 
experimental group 1 percentage 
change 0.0% experimental group 2 
percentage change 0.4%. Adjusted 
OR for EG2 and the CG: 0.9 (0.6–1.3). 
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students had to solve. They were 
related both with subjects of their 
curriculum (e.g. Math, Literature or 
Science) and with the risk behaviour 
prevention. Adolescents who had 
provided a cell phone number 
received weekly text messages to 
encourage compliance with healthy 
behaviours. All behaviours were 
promoted equally. Consequently, 
the EG was formed by two EGs: EG1 
(exclusively online) and EG2 (online 
intervention plus text messages). 
Theory: A.S.E. and Transtheoretical 
model 
Control group: No intervention 
Assessment: Pre-test, post-test 
Outcome measures: Sun exposure: 
being in the sun without sunscreen 

Sachse 
2016 

Pre-
post 
study 

IV Germany Adolescent organ 
transplant 
recipients, 13–22 
years, Mean 16.1, 
27% female 

n=26, n=19 at 
post-test 

Duration: 4 weeks 
Summary of intervention: 5-h 
dermatological sun protection 
training called HIPPOlino (the 
German mnemonic for a skin cancer 
intervention and prevention 
programme for OTR). Theory-based 
topics were addressed, such as 
classification of skin types according 
to Fitzpatrick phototyping scale, 
UVR, UV-index (UVI), sunscreen use, 

Most of the participants (11/19, 58%) 
reported a change in their sun 
protective behaviour on a day with a 
high UVI (i.e. range ≥ 8) following 

sun protection training and receipt of 
text messages (data not shown). Ten 
participants (53%) stated that they 
now increased 
sunscreen application. In addition, 
more areas of the body were covered 
with sunscreen (e.g. nose and ears). 
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textile photoprotection, skin self-
examinations. The newly acquired 
knowledge was intensified through 
practical exercises. After the training, 
sun protection recommendations 
were sent on a daily basis for 4 
weeks from July until September 
2011. The daily text messages 
consisted of 2 components: the first 
part started with the individual UVI 
traffic light and summarized the 
local weather forecast at 10.00 h as 
“rainy”, “sunny”, and “cloudy”. The 

second part of the message 
contained a “prompt” behavioural 

message including suggestions for 
sun-safe clothing and wearing 
sunglasses. 
Theory: None specified 
Control group: None 
Assessment: Pre, post, 8 week 
follow-up 
Outcome measures: Sun protection 
behaviour during the intervention 
period (e.g. “How did you act on a 

sunny day with a high UV-index?”) 

Other OTR said that they spent more 
time in the shade, especially during 
lunch-time. Four of 19 participants 
(21%) answered that sun protective 
clothing (e.g. a 
hat) or sunglasses would be of 
increasing importance. Participants 
not reporting any changes in their 
sun protective behaviour (8/19, 42%) 
based their answers upon several 
factors. Some reported that UV 
exposure during the SMS 
intervention was limited due to bad 
weather. 
Others argued that they would never 
get sunburn. Two participants stated 
that they were aware of the increased 
risk of getting sunburn prior to sun 
protection training. 
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Message testing:  

Source Study type Level of 
evidence 
(NHMRC 
grade) 

Country Population/ setting n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Cheetham 
2016 

RCT II UK  Fair-skinned young 
women aged 
between 16 and 25, 
from 6th form 
colleges, schools 
and a University 

n=65 Duration: Single session 
Summary of intervention: To 
assess the impact of format, 
participants were either given an 
information sheet (text format) 
or had their photo digitally sun 
aged (visual format). Information 
sheets were personalised by 
being based on participant’s 

demographic and skin-type 
information and appearance-
based by detailing how the sun 
would age their skin physically. 
The visual intervention was 
personalised using the 
participant’s own photo and 

appearance-based by 
demonstrating the ageing effects 
of the sun visually. For the visual 
format condition, Aprilage® 
digital face ageing software was 
used. The software works by 
visually ageing a given 
photograph by extracting and 
using ageing characteristics from 

The results showed no 
main effects of the format 
of the intervention for 
beliefs related to the skin 
as protective or strong, 
susceptibility to sun 
ageing, the rewards of 
tanning or the costs of 
using sun protection. The 
results showed no main 
effects of either format or 
temporal framing on 
intentions to use sun 
cream either in the UK or 
hot countries or on self-
efficacy. The results 
showed a main effect of 
format for both measures 
of observed behaviour. In 
particular, those who 
received the image-based 
intervention took more 
samples (Mean rank = 
38.96) compared to those 
who received the text-
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a database of real head scans. 
The programme was run on a 
laptop. For the text conditions, 
the sun ageing information was 
presented on a sheet of A4 
paper. Sunscreen samples were 
donated by Uvistat and Big 
Island Sunscreen. Sun safety 
information leaflets were 
donated by Cancer Research UK 
and Uvistat. To assess the impact 
of temporal framing, those in the 
immediate future conditions 
were told how the effects of sun 
ageing would be visible in their 
30s and those in the distant 
future conditions were told how 
they would be visible in their 60s.  
Theory: Protection Motivation 
Theory. References previous 
work on visual/appearance-
based campaigns, temporal 
framing. 
Control group: 2 × 2 factorial, 
between-subjects design 
Assessment:  
Outcome measures: Beliefs (the 
skin’s ability to heal, the skin’s 

ability to protect, the skin’s 

strength, susceptibility to sun 
ageing, rewards of 

based information (Mean 
rank = 26.47) (U = 324.5; 
p = 0.002). Likewise, those 
who received the image-
based intervention also 
took more leaflets (Mean 
rank = 39.06) compared 
to those who received the 
text-based intervention 
(Mean rank = 26.35), (U = 
321.00; p = 0.002). No 
main effect of temporal 
framing was found. 
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tanning/sunbathing, costs of 
using sun protection), 
behavioural cognitions (self-
efficacy and behavioural 
intentions) and observed 
behaviour (taking a sunscreen 
sample and taking a leaflet) 

Good 2011 RCT II UK Young British 
female students 
aged 16–23 
(M=17.76), 68% in 
final year of high 
school, remainder 
psychology 
undergraduates 

n=677 Duration: Single session 
Summary of intervention: After 
reading the introductory 
information, they 
completed a self-affirmation task 
focussing on important values 
before reading a message 
referring to either skin cancer or 
photo ageing. The messages 
used in this study attempted to 
dispel the myth that tanning is 
not 
dangerous, using statements 
such as: ‘while sunburn is 

especially harmful, any change in 
skin colour after time outdoors 
means skin damage’ and 

‘exposing your skin to UV 
damage from the sun or a 
tanning lamp increases your risk 
of photo ageing’. In the ‘high 

efficacy’ conditions, additional 

information designed to bolster 

There was a marginally 
significant efficacy x 
negative outcome 
interaction on intentions F 
(1,667) =2.74, p=0.099, 
n2=0.00. When the 
message referred to skin 
cancer, those who 
received efficacy 
information had greater 
intentions to use sun 
protection (M=6.15) than 
those who did not 
(M=5.68), F (1,329) =4.93, 
p=0.03, n2=0.02. When 
the message referred to 
photo ageing, however, 
there was no significant 
difference in the 
intentions of those who 
did and did not receive 
the efficacy information 
intervention (Ms=5.93 
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perceived efficacy for sun-
protective behaviours was 
presented. This information was 
presented immediately before 
the main threat message in order 
to provide a controlled 
comparison with the self-
affirmation intervention, which 
also preceded the message. 
Statements aimed at increasing 
self- and response-efficacy for 
sunscreen use included ‘you can 

carry a small bottle, sachet or 
pouch of sunscreen so you can’t 

forget’ and ‘sunscreen can block 

up to 96% of UV radiation’. The 

self-affirmation manipulation 
employed a writing task and 
scale on which to rate personal 
values such as relationships with 
friends and family, managerial 
and social skills. 
Theory: Extended parallel process 
model, self-affirmation theory. 
Control group: Eight conditions 
(message type x self-affirmation 
x efficacy) 
Assessment: Post-test only 
Outcome measures: Intentions to 
use high factor sunscreen and 
reduce UV exposure were 

and 5.89), F (1,340) =0.03, 
p=0.87, n2=0.00. 
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measured using a six-item scale. 
The items were: ‘to what extent 

do you intend to reduce UV 
exposure between the hours of 
11am and 3pm in the UK when it 
IS sunny/when in hot countries? 
Not at all (0) – Very much (10)’; 

‘how likely are you to stay in the 

shade or inside between 11am 
and 3pm in the UK when it IS 
sunny? Not at all likely (0) – 
Extremely likely (10)’; ‘to what 

extent do you intend to wear 
sunscreen with at least SPF 15 
when walking outside in the UK 
sun this summer? Not at all (0) – 
Very much (10)’ and ‘how likely is 

it that you will use a sunscreen 
with at least SPF 15 in the UK 
when it IS sunny/when in hot 
countries? Not at all likely (0) – 
Extremely likely (10)’.  

Aspden 
2015 

RCT II UK (Wales) Undergraduate 
students at Bangor 
University. Ages 18-
32 years, mean 20.6 
(2.6), 68% female. 
92% white, 94% 
European. 

n=245 Duration: Single session 
Summary of intervention: 
Participants completed measures 
of motives for sun exposure, and 
read a safe sun behaviour 
message and completed 
measures of outcomes. The 
message was framed in terms of 

The product of 
appearance enhancement 
motive and tone frame 
predicted attitude 
towards safe sun 
behaviour. Thus, for 
individuals high in 
appearance motive, the 
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incentive emphasised (incentive 
frame), tone of language used 
(tone frame) and valence of 
consequences emphasised 
(valence frame). For incentive 
frame, messages emphasised 
effects of ultraviolet (UV) light on 
appearance (wrinkling 
prematurely, “leatherlike” 

appearance and dark patches) or 
health (skin cancer, melanoma 
and eye health). For tone frame, 
advice was given in directive 
(“should”, “must” and “it is 

essential”) or nondirective 

(“could”, “might” and “it is 

advisable”) language. For valence 

frame, messages emphasised 
gain from complying with advice 
(“positive effects”, “helps 

prevent” and “good for”), or the 

loss from not complying 
(“negative effects”, “increases the 

chance of” and “bad for”). These 

frames (incentive, tone and 
valence) resulted in eight 
messages. Each participant 
received one message, randomly 
allocated. 
Theory: Builds on previous work 
regarding the effect of 

nondirective message 
resulted in a more 
positive attitude towards 
safe sun behaviour. 
Appearance motive had a 
positive main effect on 
reactance and a negative 
main effect on intention. 
Nondirective messages 
resulted in higher 
intention than directive 
messages. 
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appearance enhancement 
motives. 
Control group: Eight message 
conditions 
Assessment: Immediately post 
intervention 
Outcome measures: Sun 
protection behaviour intentions, 
attitude towards sun protection 
behaviour 

Chait 2015 RCT II US (Florida) Female 
undergraduate 
students, ages 19-
25, tanned outdoors 
or indoors 6+ times 
in past year 

225 female 
students. Groups: 
1. Dissonance 
condition 
(tanning) 
2. 
Psychoeducation 
condition (on 
tanning) 
3. Dissonance 
condition (healthy 
lifestyle) 

Duration: Single session 
Summary of intervention: 
Cognitive behavioural group 
interventions in focus group 
format, discussing, role playing 
and challenging the tanned ideal 
and perceptions about tanning  
Theory: Dissonance Theory 
(Festinger, 1957); when faced 
with ideas that challenge 
tanning, people will change 
behaviour to create mental 
harmony; participants wrote 
down and role-played 
statements that challenged the 
tanned ideal.  
Control group: Psycho-education 
condition presentation focused 
on health consequences and 
effects of UV exposure and sun 

For the dissonance versus 
healthy lifestyle 
comparisons the analysis 
for outdoor tanning 
frequency did not reveal a 
significant 
Condition×Time effect, F 
(1, 153) =1.24, p = .27. 
The analysis for daily 
hours spent sunbathing 
did reveal a significant 
Condition×Time effect, F 
(1,153) =4.04, p = .04. 
Tests for simple effects 
showed that the hours 
spent sunbathing among 
participants in the 
dissonance condition 
decreased significantly 
overtime (1.87–0.82), F (1, 
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protection strategies.  
Assessment: 1 month post-
intervention  
Outcome measures: Tanning 
behaviour and sunscreen use 

78) =28.13, 
14.28, p < .001, d = 0.30. 
In contrast, there was no 
significant change 
over time among 
participants in the healthy 
lifestyle control condition, 
F (1, 75) =2.60, p = .11. 
The analysis for sunscreen 
use on the face did not 
reveal a significant 
Condition×Time effect, F 
(1, 153) =2.40, p = .12. 
The analysis for sunscreen 
use on the body did 
reveal a significant 
Condition×Time effect, F 
(1, 153) =4.15, p = .04. 
Tests for simple effects 
showed that scores on 
this measure did not 
change over time among 
participants in the 
dissonance condition, F 
(1, 78) =0.20, p = .66. In 
contrast, scores decreased 
significantly over time 
among participants in the 
healthy lifestyle control 
condition (2.52–2.11), F (1, 
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75) =4.88, p = .04, d = 
0.10. 

Cooper 
2014 

RCT II US Beach 95 female and 52 
male beach 
patrons. Groups: 1. 
Fear appeal: 
appearance 
2. Fear appeal: 
health 
3. Control    

Duration: Single session 
Summary of intervention: 
Randomly assigned to view and 
evaluate a message from a 
health magazine accompanied 
by a picture. In the mortality-
related fear appeal condition, 
participants viewed a woman 
tanning herself on the beach and 
surrounded by individuals that 
looked as if they were attending 
her funeral. A caption read, 
‘While you like your tan today, 

skin cancer is a direct result of 
over exposure to the sun. Left 
alone, skin cancer can spread 
throughout your body and 
eventually kill you.’ In the 

appearance-related fear appeal 
condition, participants viewed 
the torso and face of a man and 
a woman that appeared to have 
been on the beach and, critically, 
revealed the appearance 
consequences of over exposure 
to the sun (i.e., wrinkled, 
prematurely aged faces in 
contrast to young, tanned 

The appearance appeal 
marginally increased 
intentions to use sun 
protection as compared 
to the other conditions: A 
3 (fear appeal) x 2 (delay) 
x 2 (efficacy) ANOVA on 
sun protection intentions 
revealed a marginal effect 
of the fear appeal F(2, 
134) = 2.63, p = .08, 
(appearance M = 5.03, SD 
= 1.58; mortality M = 
4.32, SD = 1.70; neutral M 
= 4.89, SD = 1.68), and 
critically, the predicted 3-
way interaction between 
fear appeal, delay and 
efficacy, F(2, 134) = 4.94, 
p = .01. When sun 
protection behaviours 
were framed as having 
low, compared to high, 
efficacy, participants 
exposed to the mortality-
related fear appeal 
reported lower sun 
protection intentions. 
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torsos). The caption read, ‘While 

you like your tan today, 
premature wrinkling is a direct 
result of overexposure to the 
sun. Premature wrinkling 
contributes to a less attractive 
appearance that others will find 
less appealing.’ Participants 

completed a measure of affect 
(PANAS-X; Watson & Clark, 
1994) and a word 
search puzzle either subsequent 
to or prior to the fear appeal. 
Participants were then given one 
of two efficacy messages: A high 
efficacy message highlighted 
that skin cancer was preventable 
with the use of wide-brimmed 
hats, protective clothing and 
sunscreens with a SPF of 15 or 
higher, and that sun protection 
was inexpensive, practical and 
easy to use. A low efficacy 
message highlighted that skin 
cancer is difficult to prevent, and 
sun protection is messy, 
expensive and not that effective. 
Theory: Terror-Management 
Health model (Greenberg et al., 
1986); framing sun protection 
behaviours as effective, whilst 
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priming thoughts of death will 
motivate behaviour change. 
Participants were primed with a 
fear-appeal on negative 
appearance consequences of 
tanning.  
Control group: A third, neutral 
message with no accompanying 
image simply stated, ‘Use 

sunscreen to protect yourself 
from excessive sun exposure.’ 
Assessment: Immediate  
Outcome measures: Intentions to 
use sun protection  

Cornelis 
2014 

RCT II Belgium 
(Flanders) 

Convenience 
sample, recruited 
online and via 
snowball. 

93 women and 
304 men 
(convenience 
sample). Groups: 
1. Appearance 
related costs 
and/or benefits of 
tanning  
2. Health related 
costs and/or 
benefits of tanning  

Duration: Single session 
Summary of intervention: An 
advertisement with one of four 
stimuli: one-sided vs two-sided, 
and health vs appearance. The 
two-sided message offers a pro 
and a contra argument: “Sun 
tanning helps to maintain 
vitamin D levels, but causes skin 
cancer” (health-focused 
arguments) and “Sun tanning 
gives you an attractive tanned 
skin, but causes wrinkles” 

(appearance-focused 
arguments). The one-sided 
messages only offers the contra 

Respondents indicate a 
lower intention to suntan 
when they were given an 
appearance-focused two-
sided message (M = 2.88, 
SD = 2.11) than a health-
focused two-sided 
message (M = 3.71, SD = 
2.08), (t(144) = 2.39, p = 
.018), while for a one-
sided message, no 
significant difference in 
behavioural intentions to 
suntan was found (M 
appearance = 3.78, SD 
appearance = 1.99 vs M 



 

 
 

291 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

argument: “Sun tanning causes 
skin cancer” (health-focused 
arguments) and “Sun tanning 
causes wrinkles” (appearance-
focused arguments). Apart from 
the manipulations, the four ads 
were the same. 
Theory: Elaboration-Likelihood 
Model (Petty & Cacioppo, 1984); 
when faced with two-sided 
messages, people are more likely 
to process an appearance-
message elaborately and thus 
reduce intentions to suntan.  
Control group: 4 groups 
Assessment: Immediate  
Outcome measures: Intentions to 
suntan  

health = 3.61, SD health = 
2.12; t(143) = 0.522, p = 
.603). 

Cox 2009 RCT II US 100% Female; Exp1: 
College students 
Exp2: Caucasian  
Beachgoers 

Exp 1: n=101  
Exp 2: n=53 

Duration: Single session 
Summary of intervention: 
Mortality salience was induced 
through a Fear of Death Scale. 
Participants completed a word 
search task and a short mood 
assessment as a delay between 
mortality salience and the 
dependent measure. The appeal 
of tanned versus pale skin was 
manipulated by presenting 
participants with one of three 

Exp 1: Mortality salience 
increased tanning 
intentions when tanned 
skin was presented as 
attractive. Mortality 
salience increased 
preference for high SPF 
sunscreen and decreased 
tanning intentions when 
pale skin presented as 
attractive.  
Exp. 2: Study 2 revealed 
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magazine articles. In the “tanned 

skin is attractive” condition, the 

article was titled “Style: The Tan-
Skinned, Natural Look Is In” and 

featured small headshot 
photographs of two tanned 
celebrities: Jennifer Lopez and 
Jennifer Aniston. The article 
began with the sentence, “Bronze 

is beautiful” and went on to 

describe how recent surveys, 
marketing figures from tanning 
salons, and celebrity popularity 
all point to the increasing appeal 
of tanned skin among young 
women. In the pale skin 
condition, the article was titled 
“Style: The Fair-Skinned, Natural 
Look Is In” and featured small 

headshot photographs of two 
fair-skinned celebrities: Nicole 
Kidman and Gwyneth Paltrow. 
This article began with the 
sentence, “Pale is pretty” and 

continued with text paralleling 
the “bronze” condition, except 

that it pointed to the increasing 
appeal of paler skin. In the 
neutral condition, the article was 
titled “Style: The Simple Natural 

Look Is In” and did not include 

that participants primed 
to associate fair skin 
with attractiveness 
following a mortality 
reminder chose a sun 
product with a higher SPF 
level and reported greater 
intentions to use 
sunscreen in the future. 
Furthermore, in the 
absence of an 
experimental tanning 
prime, mortality salience 
decreased intentions to 
use sunscreen. 
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celebrity photographs. The 
article began with the sentence, 
“Simple and natural is beautiful” 

and described, using the parallel 
text, the increasing appeal of a 
hassle-free approach to style. No 
reference was made to skin tone 
in the neutral article.  
Theory: Terror Management 
Health Model 
Control group: Participants in the 
control condition were given a 
similar questionnaire pertaining 
to public speaking (e.g., “I am 

very afraid of speaking in 
public”). 
Assessment:  
Outcome measures:  

Heckman 
2013 

RCT II US Undergraduate 
students, ages 18-
24, history of 
tanning/low 
sunscreen 
use/family history 

162 female and 35 
male students. 
Groups: 1. UV 
photo 
2. UV photo + 
motivational 
interviewing  
3. Motivational 
interviewing  
4. Educational 
control  

Duration: Single session 
Summary of intervention: 
Included educational hand-outs, 
UV facial photographs, and a 
one-on-one session with a 
counsellor. Session included a 
motivational interviewing style, 
reviewing a personalized 
feedback of skin cancer risk, and 
exercises to increase readiness to 
change. 
Theory: Transtheoretical model 

Non-significant 
differences in progression 
of stage in change for sun 
protection with BMI only 
or BMI plus photo relative 
to education only or UV 
photo only. UV photo 
condition had 
significantly more 
improvement in SOC than 
educational control 
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of change  
Control group: 4 groups 
(including educational control) 
Assessment: Immediately, 3 
months, 6 months, 12 months  
Outcome measures: Stages of 
change: skin protection  

Heckman 
2016 

RCT II US National sample of 
young adults aged 
18-25 at increased 
skin cancer risk due 
to phenotypic 
characteristics 
(recruited online via 
web banner ads). 
66.1% female. 

n=965 Groups: 1. 
UV4.me website 
2. Skin cancer 
website (active) 
3. Assessment only 

Duration: 12 modules, approx. 10 
mins each 
Summary of intervention: 3 
conditions: a tailored, interactive 
web program called UV4.me 
(IG1); a public website condition 
(IG2); or an assessment only 
control group (CG). IG1 
participants received periodic 
reminders to access and 
complete the intervention 
modules. The UV4.me 
intervention included 12 
modules on topics such as 
indoor tanning, UV and health, 
skin cancer, sunscreen, and skin 
exams. Each module took about 
10 minutes to review and 
included a goal-setting section. 
The public website group (IG2) 
received automated email 
reminders to visit the Skin Cancer 
Foundation website, which 

For the intervention arm, 
significant decreases in 
exposure behaviours and 
significant increases in 
protection behaviours 
were found at both 
3 and 12 weeks when 
compared with the 
assessment-only arm 
(p<0.001). The effect sizes 
(Cohen’s d) comparing 

the experimental and 
assessment-only arm for 
exposure behaviours were 
0.41 at 3-week follow-up 
and 0.43 at 12-week 
follow-up. The effect sizes 
for protection behaviours 
were 0.41 at 3-week 
follow-up and 0.53 at 12-
week follow-up. The 
control arm was not 
significantly different 
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provided information on various 
skin cancer topics, such as 
prevention, true stories, news, 
and healthy lifestyles.  
Theory: Integrative Model for 
Behavioural Prediction 
Control group: The assessment 
control group received no 
intervention and participated in 
assessments only. 
Assessment: 3 months 
Outcome measures: sunburn, sun 
protection, sunscreen 

from the assessment-only 
arm at follow-ups. All 
three arms exhibited 
decreased exposure and 
increased protection at 3 
and 12 weeks (p<0.01), 
but the effect was much 
stronger in the 
intervention group. 
Intervention participants 
were less likely than 
assessment-only 
participants to report 
sunburns at either 3- or 
12-week follow-up 
(p=0.003 and p=0.014, 
respectively) or 1–4 hours 
of intentional sun 
exposure at 12 weeks 
than assessment-only 
subjects (p=0.002). 
Intervention participants 
were more likely than 
assessment-only 
participants to report 
higher SPF use at either 
3- or 12-week follow-up 
(p=0.015 and p<0.001, 
respectively), as were 
control participants at 12-
week follow-up (p=0.019). 
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Intervention participants 
were less likely to report 
5–10 or >=10 hours of 
incidental sun exposure at 
12 weeks than the 
assessment group 
(p=0.018 and p=0.016, 
respectively), but there 
was no decrease in 1–4 
hours of incidental UV 
exposure. 

Heckman 
2017 

RCT II US National sample of 
young adults aged 
18-25 at increased 
skin cancer risk due 
to phenotypic 
characteristics 
(recruited online via 
web banner ads). 
66.1% female. 

n=965 Groups: 1. 
UV4.me website 
2. Skin cancer 
website (active) 
3. Assessment only 

Duration: 12 modules, approx. 10 
mins each 
Summary of intervention: 3 
conditions: a tailored, interactive 
web program called UV4.me 
(IG1); a public website condition 
(IG2); or an assessment only 
control group (CG). IG1 
participants received periodic 
reminders to access and 
complete the intervention 
modules. The UV4.me 
intervention included 12 
modules on topics such as 
indoor tanning, UV and health, 
skin cancer, sunscreen, and skin 
exams. Each module took about 
10 minutes to review and 
included a goal-setting section. 

Intervention effects on 
skin protection were 
greater for participants 
with a family history of 
skin cancer (p = 0.01). 
Intervention effects on UV 
exposure were greater 
among recent indoor 
tanners (p = 0.04).  
Improvements in skin 
protection (but not UV 
exposure) were associated 
with perceiving the 
interventions as satisfying 
or helpful (ps< .01). The 
experimental group had 
better outcomes if they 
completed more modules 
(ps< .01) or set more 
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The public website group (IG2) 
received automated email 
reminders to visit the Skin Cancer 
Foundation website, which 
provided information on various 
skin cancer topics, such as 
prevention, true stories, news, 
and healthy lifestyles.  
Theory: Integrative Model for 
Behavioural Prediction 
Control group: The assessment 
control group received no 
intervention and participated in 
assessments only. 
Assessment: 3 months 
Outcome measures: sunburn, sun 
protection, sunscreen 

behavioural goals (ps< 
.01). Knowledge and 
exposure decisional 
balance mediated 
intervention effects for UV 
exposure (ps < 0.05), and 
protection decisional 
balance, self-efficacy, and 
intentions mediated 
intervention effects for 
protection (ps < 0.05). 

Hevey 
2010 

RCT II Ireland General public aged 
16-26 (mean 20.4, 
SD 3.1). 228 women 
and 162 men. 
Approx. two thirds 
were students. 

n= 390.  Duration: Single session 
Summary of intervention: Four 
conditions: (1) Health (Negative) 
(2) Health (Positive) (3) 
Appearance (Negative) 4) 
Appearance (Positive). Vignette 
about skin cancer focusing on 
either appearance or health 
effects  
Theory: Prospect theory 
(Kahneman & Tversky, 1979); 
people will respond differently to 
health messages depending on 

There was no significant 
difference between 
sunscreen intentions after 
reading a gain (M = 5.7) 
or loss-framed (M = 5.8) 
message; similarly, there 
was no difference 
between intentions after 
reading a health (M = 5.9) 
or an appearance focused 
message (M = 5.7). 
However, there was a 
statistically significant 
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whether losses or gains are 
highlighted. Authors 
manipulated this by delivering 
either loss or gain-framed 
messages about tanning. 
Outcome measures were 
informed by Theory of Planned 
Behaviour (Ajzen, 1991).   
Control group: 4 groups 
Assessment: Immediate  
Outcome measures: Intentions to 
use sunscreen UV exposure and 
protection behaviours and 
perceptions about skin cancer  

main effect (F(1, 384) = 
10.48, p < .001; partial η2 

= .03) for body 
consciousness, such that 
those high on body 
consciousness (defined as 
those above the median) 
had higher intentions (M 
= 6.0) than those low on 
body consciousness (M = 
5.6). A statistically 
significant interaction (F 
(1, 382) = 4.22, p < 
.01, partial η2 = .03) 

between message frame 
and body consciousness 
was found, such that gain 
framed messages had the 
strongest effect on 
sunscreen use intentions 
for those high in body 
consciousness compared 
to those low in body 
consciousness 

Hevey 
2014 

RCT II Ireland General public aged 
16-26 years 
(M = 20.4, standard 
deviation (SD) = 
3.1). 
Approximately two-

n=533 Duration: Single session 
Summary of intervention: 
Participants’ motivational 

orientation (approach or 
avoidant) was measured and 
then participants were randomly 

There was no significant 
difference between 
sunscreen intentions after 
reading gain-framed (M = 
5.95) versus loss-framed 
(M = 6.15) messages, F (1, 
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thirds of the 
participants 
were currently 
third-level students. 
221 males, 312 
females. 

assigned to 
read either a gain-framed or a 
loss-framed message on skin 
cancer. The information sheets 
were 1-page in length, differing 
only in the manner in which the 
skin cancer information was 
presented. The gain-frame 
emphasized the potential 
benefits of protecting one’s skin 

(e.g. ‘You can significantly 

decrease your chances of 
ultimately getting skin cancer by 
not exposing your skin to the sun 
without protection’). The loss-
frame emphasized the potential 
costs associated with not 
protecting one’s skin (e.g. ‘You 

can significantly increase your 
chances of ultimately getting 
skin cancer by exposing your skin 
to the sun without protection’). 

Approach-orientated 
participants, who read gain-
framed messages, and 
avoidance-oriented participants 
who read loss framed messages 
are considered ‘congruent’, 

whereas approach-oriented 
participants, who read loss-
framed messages and 

529) = 1.98, p = .16, 
partial η2 < .01. Similarly, 

there was no significant 
main effect (F (1, 529) = 
0.85, p = .36; partial η2 < 

.01) for approach/ 
avoidance motivation, 
with no difference in 
intentions between 
approach-oriented (M = 
6.00) and avoidance-
oriented (M = 6.1) 
individuals. A statistically 
significant interaction 
(F(1, 529) = 14.93, p 
<.001, partial η2 = .03) 

between message frame 
and motivation was 
found, such that gain-
framed messages had the 
strongest effect on sun-
protective intentions for 
approach-oriented 
individuals, whereas loss-
framed messages had the 
strongest effect on 
avoidance-oriented 
individuals. 
The main effect of frame 
was significant for 
sunscreen requests (B = 
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avoidance-oriented participants 
who read gain-framed messages 
are considered ‘incongruent’. 
Theory: Prospect Theory 
Control group: Compared groups 
Assessment: Pre-post. 
Outcome measures: Intentions to 
perform the sun-protective 
behaviours 
and sunscreen requests. 

0.37, standard error (SE) = 
0.18, p <.05), such that 
gain-frame (37%) was 
associated with a 
significantly higher rate of 
sunscreen requests than 
loss-frame (29%). There 
was no main effect for 
motivation (B = −0.18, SE 

= 0.20, p = .36).  

Hwang 
2012 

RCT II US High school 
students, rural,  
members of FFA 
(Future Farmers of 
America), ages 12-
18 (M = 15.69, SD= 
1.33). 98 were 
female. 94.5%white. 

n=219 Duration: 
Summary of intervention: The 
study was conducted during 
activity hours in 
classroom settings and was 
introduced as an effort to 
understand teenagers’ sun safety 

practices. After the introduction, 
each participant received a 
packet consisting of three parts: 
(1) a pretest questionnaire, (2) a 
gain- or loss-framed sun safety 
message, and (3) a posttest 
questionnaire. The gain framed 
(loss-framed) message presented 
the positive (negative) outcome 
of an individual engaging (not 
engaging) in sun safety practices. 
The advocated sun safety 
practices were the use of 

The participants’ intention 

to use sunscreen was 
influenced by the 
interaction between the 
framing condition and 
perceived effectiveness (B 
= -.19, SE = .08, ß = -.12, 
p < .05) and by that 
between the framing 
condition and perceived 
susceptibility (B = .19, SE 
= .08, ß = .13, p < .05). 
The loss-framed message 
was more effective for 
those reporting a low 
level of perceived 
effectiveness than for 
those reporting a high 
level of perceived 
effectiveness. Further, the 
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sunscreen and the use of 
protective clothing, including 
long-sleeve shirts and long 
pants. 
Theory: Prospect theory. 
Control group: Gain vs loss-
framed 
Assessment: Pre- and post-
intervention. 
Outcome measures: Behavioural 
intentions. For each of the three 
behaviours (the use of sunscreen, 
the use of long-sleeve shirts, and 
the use of long pants), the 
participants were asked the 
question “how often do you plan 
to wear [sunscreen] when in the 
sun this summer?” This item was 

measured 
using a five-point Likert-type 
scale ranging from 1 (“never”) to 

5 (“always”). 

participants’ intention to 

use sunscreen was 
influenced by the 
perceived effectiveness of 
wearing sunscreen but 
not by the framing 
condition or perceived 
susceptibility to skin 
cancer. 
The participants’ intention 

to wear a long sleeve shirt 
was not influenced by the 
interaction between the 
framing condition and 
perceived effectiveness (B 
= .15, SE = .10, ß = .10, p 
= .15). In addition, the 
participants’ intention to 

wear a long-sleeve shirt 
was not influenced by the 
interaction between the 
framing condition and 
perceived susceptibility (B 
= .13, SE = .10, ß = .09, p 
= .22).  
Finally, the participants’ 

intention to wear long 
pants was influenced by 
the interaction between 
the framing condition and 
perceived susceptibility (B 
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= .19, SE = .09, ß = .14, p 
< .05). The loss-framed 
message was more 
effective for those 
reporting a high level of 
perceived susceptibility 
than for those reporting a 
low level of perceived 
susceptibility. However, 
the interaction between 
the framing condition and 
perceived effectiveness 
did not influence their 
intention to wear long 
pants (B = -.02, SE = .09, ß 
= -.02, p = .78). The 
constant and slope of the 
loss-framed message 
were almost the same as 
those of the gain-framed 
message. The 
participants’ intention to 

wear long pants was not 
influenced by framing or 
perceived susceptibility to 
skin cancer. 

Jessop 
2009 

RCT II UK (England) White female 
sunbathers, 
recruited on a 
beach, aged 18-82 

n=162 Duration: Single session  
Summary of intervention: 
participants in the ‘values 

affirmation’ condition were asked 

There was no effect of 
condition on intentions to 
use sunscreen, F (3, 158) 
=1.95, p=0.12, n2p = 0:04. 
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(Mean 33.33, SD 
13.97). 

to choose their most important 
value and write a short statement 
about it, focussing on why the 
value was so important to them 
and how it had influenced their 
behaviour. Participants in the 
‘kindness affirmation’ condition 

were asked to respond to 10 
questions which required them 
to indicate whether they had 
performed each of 10 kindness 
behaviours. Participants in the 
‘positive traits affirmation’ 

condition were asked to indicate 
whether they were ‘enthusiastic’, 

‘keen’, ‘conscientious’, 

‘hardworking’, ‘intelligent’, 

‘open-minded’, ‘responsible’, and 

‘determined’. They were 

subsequently exposed to the 
following information ‘If you 

have responded yes to any of the 
above then you would be an 
ideal candidate to take part in 
our ‘Safety in the Sun 2006 

Challenge’ to use sunscreen (SPF 

15 or above) when sunbathing 
for the rest of this year. What 
you decide to do today can alter 
the quality of the life that you 
will enjoy in the future. It’s up to 

The planned contrast 
demonstrated, however, 
that those in the three 
affirmation conditions 
reported higher 
intentions compared to 
those in the ‘control’ 

condition, t (62.46) =2.19, 
p<0.05, d=0.42.  
Chi-square analysis 
revealed a significant 
difference between 
conditions in terms of 
whether they indicated 
that they would like a free 
sample of sunscreen, 
chi2(3, N=162) =7.92, 
p<0.05, Cramer’s V=0.22. 

40.48% of participants in 
the ‘control’ condition 
requested a free sample 
compared to 63.16% of 
participants in the 
‘positive traits affirmation’ 

condition, 54.76% of 
participants in the ‘values 

affirmation’ condition, 

and 35.00% of 
participants in the 
‘kindness affirmation’ 

condition. Binary logistic 



 

 
 

304 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

you. You are a unique and 
special person. Don’t you 

deserve looking after?’. All 

participants were asked to read a 
health promotion leaflet entitled 
‘Skin Cancer and Sun Safety’.  
Theory: Self-affirmation theory.  
Control group: Participants in the 
‘control’ condition received no 

self-affirmation task and were 
given the health promotion 
leaflet directly after completing 
Questionnaire 1. 
Assessment: Pre- and post- 
receiving the leaflet. 
Outcome measures: Participants’ 

intentions to use sunscreen on 
exposed skin when sunbathing in 
the next two weeks were 
measured by two items: ‘I intend 

to use sunscreen (SPF 15 or 
above) on exposed skin every 
time I sunbathe in the next two 
weeks’ (‘totally disagree’ [1] to 

‘totally agree’ [9]) and ‘Do you 

intend to use sunscreen (SPF 15 
or above) on exposed skin when 
sunbathing in the next two 
weeks?’ (‘not at all’ [1] to ‘always’ 

[9]). 

multiple regression 
revealed that the ‘positive 

traits affirmation’ 

condition was the only 
condition to differ 
significantly from the 
‘control’ condition 

(Beta=0.92, p<0.05, with 
those in the ‘positive 

traits affirmation’ 

condition being more 
likely to request a free 
sample of sunscreen. This 
effect remained 
significant when we 
controlled for each of the 
measures of defensive 
processing and message 
acceptance in turn, 
indicating that none of 
these measures mediated 
the influence of condition 
on behaviour. 
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Landau 
2018 

RCT II US Online, 
undergraduate, and 
community 
samples. 

n=539. Exp 1: 
n=169. Exp 2: 
n=179 

Duration: Single session 
Summary of intervention: Exp 1. 
Enemy-metaphoric message vs. 
literal message. Enemy 
metaphoric: image of a sun 
bearing a menacing facial 
expression was paired with the 
following text: “You know how 

sometimes people will get it in 
their heads to hurt someone 
else, and nothing will seem to 
stop them? That is what the sun 
is like. It is not your friend, it is 
your enemy. It is out to get you. 
As soon as you walk outside in 
the sun, it starts attacking your 
skin with UV rays. The sun is out 
to destroy your skin cells and 
blood vessels. The sun has the 
power to really hurt you, and it 
won't be stopped by clouds or 
snow or cold air. It keeps 
piercing and zapping your skin, 
weakening your resistance to 
skin cancer.” Literal: An 

unadorned sun image was paired 
with the following text: “You 

know how some things are bad 
for people, and they keep 
putting people's health at risk? 
That is what the sun is like. The 

Exp 1 revealed no main 
effect of Enemy fear on 
sun protection intentions 
(t < 1, p = .43) and a 
marginal main effect of 
Risk framing condition, β 

=−0.15, SE =0.05, t (166) 
=1.90, p= 0.059. The two-
way interaction was 
significant, β = 0.16, SE 

=0.03, t (165) = 2.09, p= 
0.038, ΔR2 = 0.03. Post 

hoc analyses (Fig. 3) 
revealed that among low 
enemy fear participants, 
the enemy-metaphoric 
risk framing led to higher 
intentions compared to 
the literal risk framing, β 

= 0.31, SE = .15, t (165) = 
2.84, p= 0.005. For high 
enemy fear participants, 
the framing 
conditions did not differ, t 
< 1, p =0.95. Looked at 
differently, when 
participants read a literal 
risk framing, their enemy 
fear did not predict their 
intentions, t < 1, p =0.45. 
When UV risk was framed 



 

 
 

306 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

sun keeps life going, but its rays 
create a serious health risk that 
you should be concerned about. 
They can lead to skin damage on 
your body. As soon as you walk 
outside in the sun, your skin 
absorbs UV rays. This switches 
on unhealthy changes in your 
skin cells and blood vessels. Even 
on days that are cloudy, snowy, 
or cold, UV exposure leads to 
skin damage and puts you at risk 
for skin cancer.”  
Exp 2 added a second message 
framing sunscreen 
metaphorically as combat Armor. 
Exp 3 used four flyers, with 2x 
risk framing (enemy-metaphoric 
vs literal) and 2x response 
framing (superhero metaphoric 
vs literal). 
Theory: Source resonance, 
metaphoric fit. 
Control group: By condition 
Assessment: Post-test 
Outcome measures: Five items 
adapted from the Sun Protective 
Behaviours Index assessed sun 
protection intentions. 
Participants were asked to 
imagine going outside on sunny 

metaphorically as an 
enemy, low enemy fear 
predicted low protection 
intentions, β = 0.24, SE = 

0.05, t (81) = 2.21, p = 
0.03.  
Exp 2 revealed no main 
effect of Risk framing on 
sunscreen intentions (F(1, 
175) = 1.97, p =0.16, 
partial-η2= 0.01) and a 

marginal main effect of 
Response framing 
condition, such that 
messages framing 
sunscreen metaphorically 
(vs. literally) strengthened 
sunscreen intentions, F(1, 
175) =3.09, p =0.08, 
partial-η2 =0.02. 
Exp 3 Enemy fear was 
generally associated with 
higher sunscreen 
intentions in all three 
steps (at Step 3, β = 0.51, 

SE = 0.15, t(166) 
= 3.40, p < 0.001). All 
other main and two-way 
interaction effects 
were not significant (ts < 
1.14, ps > 0.25). Step 3 
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summer days and indicate their 
intentions to stay in the shade, 
wear sunglasses, wear long 
sleeves, wear a hat, and apply 
sunscreen. They also imagined 
going outside on cloudy days 
and indicated their intentions to 
apply sunscreen. Responses were 
made on a 5-point scale (1 = 
Never; 2=Rarely; 3=Sometimes; 
4=Often; 5=Always) 

yielded a three way 
interaction that 
accounted for a 
significant proportion of 
the total 
variance, β = 0.35, SE = 

0.15, t (166) =2.31, p= 
0.02, ΔR2 = 0.03.  The 
regression analyses of 
willingness to pay for 
sunscreen yielded 
non-significant main and 
two-way interaction 
effects for Enemy fear, 
Risk framing, or Response 
framing in all three steps 
(t's < 1.67, 
p's > 0.10). Step 3 
revealed a three-way 
interaction that 
accounted for 
a significant increment in 
the total variance 
explained, β =0.81, 
SE = 0.29, t (166) = 2.81, p 
=0.006, ΔR2= 0.04. 

Mahler 
2008 

RCT II US (San Diego) Undergraduate 
students in San 
Diego, ages 18-38, 
83% Female 

n=125 Groups: 1. 
UV photo 
2. Photoaging 
information 

Duration: Single session 
Summary of intervention: UV 
photo + photoaging info 
(injunctive and/or descriptive 

UV photo group had 
stronger intentions to use 
sunscreen and used more 
sun protection strategies 
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3. Both 
4. Neither    

norms) 
Theory: Theory of Planned 
Behaviour mentioned in regards 
to injunctive descriptive norms 
(Cialdini et al., 1991); participants 
were administered an 
appearance intervention and 
received information about 
injunctive or descriptive norms 
(or both) about sun protection.  
Control group: 5 conditions that 
manipulated injunctive or 
descriptive normative 
information with photoaging 
information. 
Assessment: Immediate and one 
month  
Outcome measures: Sun 
protection intentions and 
behaviour, sun exposure  

at one month.  This was 
enhanced by photoaging 
information. The addition 
of both injunctive and 
descriptive norms 
information to the 
combination UV 
photographs/images of 
photoaging further 
increased sun protection 
intentions and 
behaviours. 

Mahler 
2010 

RCT II US (San Diego) Undergraduate 
students, ages 18-
34, 77% Female; 
Caucasian 59.5% 

n=126; 
Intervention only 
n=30, Intervention 
+ Downward 
comparison 
photos n=30, 
Intervention + 
upward 
comparison 

Duration: Spring term (April to 
early May) 
Summary of intervention: UV 
photo and photoaging info 
(slideshow with information and 
photos). Arm 1: Basic 
Intervention (BI) comprises of 
combination of their UV 
photograph and photoaging 
information; Arm 2: BI + 

Overall sun protection 
Index (mean (S.D.)- lower 
z-score less protection 
Arm 1: Intervention 0.15 
(0.54) Control -0.18 (0.65) 
(More protection in 
intervention group (p= 
0.01) 
Arm 2: Intervention -0.18 
(0.67) Control -0.18 (0.65) 
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photos n=32, 
Control n=33 

downward social comparison 
information - received a 
combination of BI plus others’ 

UV photographs depicting less 
skin damage than their own (“in 

college students like 
themselves”); Arm3: BI + others 

UV photographs depicting more 
skin damage than their own (“in 

college students like 
themselves”) 
Theory: Social Comparison 
Model (Feistinger, 1954); 
intervention combined 
photoaging information with 
upward (less skin damage) or 
downward (more skin damage) 
comparison with a peer.  
Control group: 3 intervention 
conditions that manipulated 
receipt of UV comparison 
photos. Assessment only control 
Assessment: Immediately and 
five weeks  
Outcome measures: Sun 
protection index: (calculated 
mainly by sunscreen use during 
both intentional and incidental 
sun exposure); Overall index of 
sun exposure by standardizing 
and averaging the foregoing 

(Same protection as in 
control) 
Arm 3: Intervention 0.21 
(0.69) vs. Control -0.18 
(0.65) 
(More protection in 
intervention group (NS) 
(basic intervention 
increased sun protective 
behaviour during the 
subsequent 5 weeks) 
Sun exposure index: mean 
(S.D.)- lower z-score less 
exposure 
Arm 1: Intervention 0.02 
(0.70) Control 0.09 (0.68) 
(NS) 
Arm 2: Intervention -0.06 
(0.86) Control 0.09 (0.68) 
(NS) 
Arm 3: Intervention -0.06 
(0. 70) Control 0.09 (0.68) 
(NS) 
(No difference in 
intervention conditions in 
how much sun exposure 
they reported compared 
to controls - no difference 
between 3 intervention 
groups)  
UV photograph combined 
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single intentional and two 
incidental sun exposure* 
measures. (An index of baseline 
sun exposure was similarly 
created using the corresponding 
baseline measures of sun 
exposure); *Intentional and 
Incidental sun exposure: 
a) Intentional: estimated number 
of hours of sunbathing since the 
intervention 
b) Incidental: average number of 
hours they had spent in the sun 
while engaged in activities other 
than sunbathing on a typical 
weekday and weekend, 
respectively 

with photoaging images 
increased perceived 
susceptibility to 
photoaging, led to less 
favourable tanning 
cognitions, and increased 
sun protection intentions 
and behaviours compared 
to controls. The further 
addition of social 
comparison photographs 
impacted later behaviour, 
but not immediate 
cognitions: downward 
comparison negated the 
effects, upward 
comparison non-
significantly increased 
effects. 

Mahler 
2013 

RCT II US 
(Iowa/California) 

Students 277 female and 
165 male students. 
Groups: 1. UV 
photo 
2. Photoaging info 
3. Both 
4. Control (neither) 

Duration: Single session 
Summary of intervention: UV 
photo and photoaging videotape 
(including graphic photos), 
brochures   
Theory: Health Belief Model 
(Rosenstock, 1975) is mentioned 
as interpretative factor in 
discussion, but intervention is 
not based on it.  
Control group:  

Modest findings.  
Each intervention was 
successful in changing 
cognitions short-term. 
Long-term lighter skin 
colour for both 
interventions. The analysis 
of the L* index indicated 
that those who had seen 
the UV photo had lighter 
skin colour (M= 61.81, SD 
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Assessment: Immediately, 22 
weeks, 1 year  
Outcome measures: Cognitions, 
sun exposure and protection 
behaviours   

= 3.57) than those who 
had not (M= 61.01, SD = 
3.59), F(1, 308) = 4.01, p < 
.05, η = .11, and those 

who had seen the 
photoaging video had 
lighter skin colour (M= 
61.87, SD = 3.57) than 
those who had not (M= 
60.95, SD = 3.58), F(1, 
308) = 5.31, p = .02, η = 

13. These significant main 
effects were qualified by a 
significant UV 
photoxphotoaging 
videoxlocation effect, F (1, 
308) = 4.67, p = .03, η = 

.12. 
No effect on sun 
protection behaviour. A 
marginal UV photo effect, 
F (1, 321) = 3.09, p < .08, 
η = .10, demonstrated 
that participants who had 
seen their UV photo 
reported less sunbathing 
than those who had not 
(z-score Ms =-.12 vs. .02). 
No other effects for 
sunbathing approached 
significance. controlling 



 

 
 

312 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

again for a significant 
positive relationship with 
relevant baseline 
exposure (p < .001), 
participants who had 
viewed their UV photo 
reported significantly 
lower incidental sun 
exposure levels than did 
those who had not 
viewed their photo, F (1, 
306) = 4.12, p < .05, η = 

.12, z-score Ms =.11 vs. 

.06. However, this effect 
was qualified by a 
significant UV 
photoxlocation 
interaction, F(1, 306) = 
10.17, p = .002, η = .18, 

which indicated that there 
was little difference in 
reported incidental 
exposure among 
California participants as a 
function of UV photo 
condition (z-score Ms = 
.03 vs. -.07, for UV photo 
vs. no photo conditions, 
respectively), whereas 
participants at Iowa who 
had viewed their UV 
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photo reported much less 
incidental exposure than 
did those who had not (z-
score Ms =.26 vs. .18). 

Mahler 
2018 

RCT II US (California) College students 
aged 18-52, 83% 
female 

n=151 Duration: Single session/multiple 
sessions 
Summary of intervention: 
Photoaging information was 
presented via an approximately 
10-min videotaped slide show 
that defined, depicted, and 
discussed effective practices for 
minimizing photoaging with 
particular emphasis on effective 
sunscreen use. UV facial photos 
were taken with an instant 
Polaroid camera modified to 
include a 315- to 390-mm UV 
filter. A natural-light, instant 
photo was also taken to provide 
a comparison. For those assigned 
to the multiple viewing 
condition, their UV and natural-
light comparison photos were 
scanned and sent to them via 
text message or e-mail on three 
mornings (Monday, Wednesday, 
and Friday) during each of the 2 
weeks immediately after their 
participation in the laboratory. 

A Chi-square test of 
independence 
demonstrated a 
significant difference in 
change in sunbathing as a 
function of condition, c2 
(2, 
N = 143) = 14.80, P= .005. 
Although most 
participants in all the 
three conditions reported 
no intentional sun 
exposure (i.e. sunbathing) 
either at baseline or at 
follow-up, a greater 
percentage of those in 
either intervention 
condition decreased their 
intentional exposure, and 
a lower percentage 
increased their intentional 
exposure, from baseline 
to follow-up relative to 
those in the control 
condition. There was no 
difference in incidental 
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Participants 
were asked to study the photos 
for 1 min and then confirm that 
they had done so by replying to 
the message. 
Theory: None specified 
Control group: No intervention 
Assessment: Baseline (Mar-May), 
1 month (April-June) 
Outcome measures: Intentional 
sun exposure, sun protection 
behaviour. 

sun exposure as a 
function of condition, t 
(139) = 1.55, P = .06. 
Those in the intervention 
conditions reported 
significantly greater sun 
protection at follow-up 
than did controls, t (138) 
= 4.39, P < .001. However, 
there was no difference 
between the protection 
levels of those who had 
seen their photo only 
once vs those exposed to 
it several times, t (138) = 
.66, P > .50. 

Morris 
2014 

RCT II US (Florida) Female students 
18+ 

Study 1: n=59 
Study 2:  n=137. 
Groups: 1. UV 
photo 
2. Control (regular 
photo)   

Duration: Single session, 45 
minutes 
Summary of intervention: 
Mortality salience was 
manipulated using an anti-
tanning health message. 
Participants were told the health 
message was from a health 
magazine and they would be 
asked about their reactions to 
the message. In the health 
message designed to activate 
thoughts of mortality, 
participants were shown an 

Study 1: There was a main 
effect of the UV photo 
manipulation on self-
reported facial sun 
protection intentions 
scores, F (1, 54) = 21.05, p 
< .01, which was qualified 
by a significant Prime X 
Photo interaction, F (1, 54) 
= 4.27, p < .05, partial η2 

= .07. When participants 
were primed with 
mortality, the UV photo 
intervention significantly 
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image of a woman sunbathing 
on the beach surrounded by 
individuals that looked as if they 
were attending her funeral. 
Below the image a caption read, 
‘While you like your tan today, 

skin cancer is a direct result of 
over exposure to the sun. Left 
alone, skin cancer can spread 
throughout your body and 
eventually kill you’. In the control 

condition, participants saw a 
health message without an 
image that read, ‘Use sunscreen 

to protect yourself from 
excessive sun exposure’. Photos 

were taken using a Polaroid UV 
detect twin image camera. 
Participants in the control 
condition were provided with 
only a normal black-and-white 
image of their face. Participants 
in the intervention condition 
were presented with a UV-
filtered photo of their face next 
to the normal black-and-white 
photo. In addition, the UV photo 
was accompanied by a brief 
explanation indicating that dark 
spots, blotchiness and uneven 
skin tone revealed in the UV-

increased intentions to 
use sun protection on the 
face compared to 
participants shown the 
regular, non-UV image, F 
(1, 54) = 21.69, p < .001, 
partial η2 = .29. Although 

the trend was in the same 
direction, the effect of the 
UV photo was not 
significant for participants 
not primed with mortality 
(partial η2 = .14). There 
was a main effect of the 
UV photo intervention on 
the number of sunblock 
samples participants took, 
F (1, 53) = 30.76, p< .05, 
with participants shown 
the UV photo taking more 
sunblock samples. 
Additionally, a marginal 
Prime X Photo interaction 
emerged, F (1, 53) = 3.47, 
p = .07, partial η2 = .06. 

As can be seen in Figure 
3, participants primed 
with mortality 
and given the UV photo 
intervention took more 
sunblock compared to 
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filtered photo signal areas of 
existing sun damage. Study 2 
split the experimental condition 
into two - one with appearance-
focussed information about the 
photo, one health-focussed. 
Theory: Terror Management 
Health Model (Greenberg et al., 
1986); participants primed with 
mortality before given UV-photo 
of their face.  
Control group: 2x2 design 
Assessment: Immediately  
Outcome measures: Sun 
protection intentions; 
opportunity to take free samples 
of sunscreen  

participants shown the 
regular image, F (1, 53) = 
8.52, p < .01, partial η2 = 

.14 consistent with the 
results of the measure of 
facial sun protection 
intentions. The effect of 
the UV photo intervention 
was non-significant for 
participants not primed 
with mortality (p= .78).  
Study 2: when reminded 
of mortality, participants 
given the appearance 
frame photo reported 
increased sun protection 
intentions relative to 
those provided with no 
photo (p = .03; the 
difference between 
appearance and health 
was not significant, p = 
.13, and the difference 
between the health frame 
photo and no photo 
condition was also not 
significant, p = .49). 
Importantly, analyses also 
showed that for 
participants given the 
appearance frame photo, 
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reminders of mortality 
increased intentions to 
use sun protection 
relative to those not 
reminded of mortality, F 
(1, 77) = 4.19, p< .05, 
partial η2 = .05 (see 

Figure 5). For participants 
given the health-framed 
photo, or not given 
a photo, the pattern was 
in the opposite direction, 
with reminders of 
mortality showing trends 
toward decreasing 
intentions (ps > .14). The 
same 2 (Prime: Mortality 
vs. Control) X 3 (Photo 
Frame: Appearance vs. 
Health vs. No Photo) 
ANCOVA on participants’ 

body sun protection 
intention scores revealed 
no main effects or 
interactions (ps > .11), but 
the marginal trend of the 
interaction between 
mortality and the photo 
manipulation (p = .12) 
was in the same direction 
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as the results for facial 
sun protection intentions. 

Notebaert 
2014 

RCT II Australia 
(Western 
Australia) 

Undergraduate 
students, 9 men/31 
women, mean age 
18.4 (1.8) 

n=40 Duration: Single session 
Summary of intervention: One 
hundred emotionally ambiguous 
scenarios were used to induce a 
positive or negative 
interpretation bias. The scenarios 
focused on physical threat and 
have previously been shown to 
be successful in inducing a 
differential interpretive bias. 
Participants then viewed a 
melanoma health campaign 
video. This was a 30 second 
advisory campaign video about 
melanoma skin cancer, created 
by and provided to us by the 
cancer institute of New South 
Wales. It was created as part of 
the ‘‘Dark Side of Tanning’’ 

campaign released in Western 
Australia in the summer of 
2009/2010. 
Theory: Cognitive bias 
modification 
Control group: 2 groups 
Assessment:  
Outcome measures: The ratio of 
money participants spent on sun 

In the lost luggage game, 
the proportion of money 
spent on sun protection 
items (relative to total 
amount spent) served as a 
measure of engagement 
in sun protection 
behaviour. The average 
proportion of money 
spent on sun protection 
items was.59 (SD =.15, 
range.33 to.85), 
corresponding to an 
average of 109AUD (SD= 
33, range 42 to 174). The 
average compiled score 
of reported intentions to 
engage in sun protection 
behaviour was 17.16 (SD 
= 3.05, range 10 to 25). 
The correlation between 
the two behavioural 
measures was not 
statistically significant, r 
(31) =.34, p= .06. For both 
measures, there were no 
significant differences 
between training groups. 
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protection items, relative to non-
sun items, in a 'lost luggage 
game'. Five behavioural 
intentions questions: to what 
extent participants intended to 
engage in 5 different sun 
protection behaviours when 
exposed to harmful sunshine in 
the following summer. 

Prentice-
Dunn 2009 

RCT II US (Alabama) Undergraduate 
Caucasian females, 
intentionally sought 
a tan within the last 
year 
and be either in the 
precontemplation 
or contemplation 
stage regarding 
sun-protective 
behaviour. 

n=254 Duration: 
Summary of intervention: 
Precontemplators and 
contemplators were randomly 
assigned to read one of four 
experimental essays. The high 
threat 
essay contained graphic photos 
of cancer lesions, leathery skin 
and age spots. It emphasized the 
detrimental effects of the sun on 
appearance, increasing rates of 
skin cancer in younger people 
and the changing norms of 
beauty to a lighter skin tone. The 
low threat essay minimized the 
above concerns, contained 
innocuous images and offered 
positive information about the 
sun such as the enhancement of 
the immune system and 

A 2 (stage of change) X 2 
(threat appraisal 
information) X 2 (coping 
appraisal information) 
ANOVA was performed 
for behavioural intentions. 
Main effects were found 
for all three independent 
variables. The high threat 
appraisal information 
produced higher 
intentions than did the 
low threat essay (F = 
92.32, p < .0001), as did 
the high coping appraisal 
essay compared to the 
low coping essay, F = 
5.84; p < .02.  
Stage progression: There 
were main effects for 
threat appraisal 
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reduction of depression. 
The high coping essay focused 
on the effectiveness of 
eliminating sunbathing and 
using sunscreen in avoiding skin 
cancer and damaged skin and 
the ease of following such 
practices. The low coping essay 
focused on the equivocal data 
regarding the effectiveness of 
sunscreen, its inconvenience and 
the practical difficulties involved 
in severely curtailing intentional 
and unintentional sun exposure. 
Theory: stage of change model 
and protection motivation theory 
Control group: Stage of change 
(precontemplation vs 
contemplation) X threat appraisal 
information (high vs low) X 
coping appraisal information 
(high vs low) 
Assessment:  
Outcome measures: self-reports 
of behavioural intentions (i.e. 
using sunscreen, avoiding 
intentional sun exposure, 
wearing protective clothing), 
movement to a higher stage of 
change (i.e. precontemplation to 
contemplation) and requests for 

information, B = 2.24, 
Wald χ2 (1, N = 252) = 

14.96, p = .0001, and 
coping appraisal 
information, B = 1.99, 
Wald χ2 (1, N = 252) = 

11.27, p =.001. The effect 
of coping appraisal 
information was qualified 
by a three-way 
interaction, B = 2.27, 
Wald χ2 (1, N = 252) = 

3.79, p = .05.  
Requests: Contemplators, 
relative to 
precontemplators, 
requested more 
brochures (26% vs 14%; B 
= 1.31, Wald χ2 (1, N = 

231) = 4.14, p = .04) and 
more clothing catalogs 
(26% vs 4%; B = .77, Wald 
χ2 (1, N = 232) = 5.12, p 

= .02). Contemplators and 
precontemplators were 
equally likely to request 
sunscreen (56% vs 47%). 
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additional information (e.g. skin 
cancer brochures). 

Reid 2013 RCT II US (Arizona) Women aged 37 to 
77, Mean 64 (9.0); 
94% non-Hispanic 
White; 25% had had 
skin cancer. 

n=189 Duration: Mailed packet 
Summary of intervention: 
Participants received the 
information sheet plus a 
personally tailored normative 
feedback sheet. A participant’s 

own baseline perceptions of the 
community norms were 
handwritten, juxtaposed against 
the true injunctive norms. For 
example, a participant’s baseline 

response to whether typical 
women would rate tanned skin 
as bad versus good was 
handwritten. This was juxtaposed 
against the true injunctive norm, 
the average across all 
participants of their own 
evaluations of tanned skin as bad 
versus good. Women were 
encouraged to compare their 
perceptions with the true 
normative values. 
Theory: Social norms theory  
Control group: information only 
(standard of care) 
Assessment: baseline assessment 
(February), 7 weeks later 

There was a moderate to 
large influence of PNF on 
changes in injunctive 
norms. PNF participants 
believed the injunctive 
norms favouring sun 
protection to be stronger 
than did controls and 
reported more favourable 
sun protection attitudes 
and intentions at posttest 
than controls. At 4-week 
follow-up, PNF 
participants reported 
greater intentions to sun 
protect and greater facial 
sun protection. In 
particular, PNF 
participants reported 
greater use of hats, F (1, 
154) = 5.25, p = .02, and 
marginally greater use of 
sunscreen on their faces, 
F (1, 153) = 3.36, p =.07. 
There was no main effect 
of PNF on body sun 
protection. 
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intervention and immediate 
posttest, 4-week follow-up 
(June). 
Outcome measures: intentions 
and self-reported behaviour 

Schuz 
2013b 

RCT II Germany Attendees at a 
public science event 
at a university, ages 
11-71 (mean 33.78), 
69.4% female. 

n=266 Duration: Single session during 
summer 
Summary of intervention: Self-
affirmation was manipulated 
using a validated procedure by 
asking participants in the 
affirmation conditions (SA, UVSA) 
to rate themselves on a 5-point 
scale presenting a range of 
personal strengths and values 
(e.g., “I value my ability to think 

critically,” 1= very much like me 

to 5 = very much unlike me). 
Participants in the nonaffirmation 
conditions (C and UV) rated a 
celebrity on the same scale 
(German celebrity Dieter Bohlen, 
a former pop singer and current 
juror on TV casting shows; 
original manipulation: David 
Beckham). UV photos for the 
personalized risk feedback group 
were processed in an Adobe 
Photoshop filter routine. Red 
colour components were 

There was a significant 
main effect of the self-
affirmation manipulation 
on risk behaviour: self-
affirmed participants 
reported lower rates of 
deliberate sun exposure 
than nonaffirmed 
participants, F (1, 152) = 
4.17, p = .04, Cohen’s d = 

0.25. In addition, there 
was a significant self-
affirmation x risk status 
interaction on risk 
behaviour, F (1, 152) = 
6.02, p = .02, Cohen’s f = 

0.20, high-risk 
participants reported 
higher adaptive changes 
in behaviour after 
receiving the self-
affirmation manipulation 
when compared with 
high-risk participants who 
did not get the chance to 
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reduced, and blue components 
were increased to improve clarity 
and interpretability of sun-
damaged areas. Photos for the 
control group were not 
processed, thus showing a 
normal photo of the face. 
Theory: Self-affirmation theory 
Control group: 4 groups 
Assessment: Baseline, 2 week 
follow-up 
Outcome measures: Exposure 
behaviour, sun avoidance 
intentions 

self-affirm, whereas low-
risk participants in the 
affirmation and 
nonaffirmation conditions 
did not differ. More 
important, there was a 
significant three-way 
interaction between the 
two experimental 
manipulations and risk 
status, F(1, 152) = 6.87, p 
= .01, Cohen’s f = 0.21: 
High-risk individuals 
receiving only the UV 
photo showed reactant 
behaviour in reporting 
higher levels of deliberate 
sun exposure than high-
risk individuals who were 
self-affirmed before 
viewing the UV photo, 
t(152) = 2.67, p = .004, 
Cohen’s d = 0.66, while 
there is no significant 
difference between the 
experimental groups in 
low-risk individuals.  
There also was a 
significant three-way 
interaction of the 
experimental conditions 
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and risk status on 
intentions to avoid 
excessive sun exposure, F 
(1, 153) = 5.81, p = .02, 
Cohen’s f = 0.20. Even 

though high-risk 
participants receiving 
both intervention 
components reported a 
higher increase in 
avoidance intentions than 
high-risk participants 
receiving the risk 
feedback only, this 
difference was not 
significant, t (153) =-0.72, 
p = .24, Cohen’s d = 0.16. 

Apart from the three-way 
interaction, there was a 
significant main effect of 
the risk feedback 
intervention on avoidance 
intentions; overall, 
participants receiving a 
UV photo reported higher 
increases in intentions 
than participants 
receiving no risk 
feedback, F (1, 153) = 
3.94, p = .048, Cohen’s d 

= 0.18. There were no 
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other main or interaction 
effects of the 
experimental 
manipulations on sun 
avoidance intentions.  

Thomas 
2011 

RCT II Ireland General public aged 
16-26 (mean 20.4, 
SD 3.1). 228 women 
and 162 men. 
Approx. two thirds 
were students. 

n= 390.  Duration: Single session 
Summary of intervention: Four 
conditions: Each message 
comprised four lines of factual 
data about skin cancer followed 
by the framing manipulation, 
which was six lines about sun 
exposure and sunscreen use. The 
loss-framed messages 
emphasized the risks of not 
protecting oneself from the sun 
and the gain-framed messages 
emphasized the benefits of 
protecting oneself from the sun. 
The message focus manipulation 
involved presenting this 
information in terms of its 
consequences for one’s 

appearance (e.g., prematurely 
aged skin) or health (e.g., 
premature death). 
Theory: Prospect theory 
(Kahneman & Tversky, 1979); 
people will respond differently to 
health messages depending on 

Post-message, there was 
an increase in intentions 
scores (Ms = 16.29 and 
15.12), t (389) = 7.18, p < 
.025, d = .08. Behavioural 
intentions difference 
scores were higher for the 
loss-framed messages 
(Health gain .63 (.32); 
Health loss 1.58 (.32); 
Appearance gain 1.01 
(.33); Appearance loss 
1.52 (.34)). For intentions, 
there was a main effect of 
message frame, F (1,386) 
= 5.02, p < .05, np2= .01, 
with scores being higher 
on the loss-framed 
messages (Ms = 1.55 and 
.82). The main effect of 
message focus and the 
interaction were not 
significant (Fs < 1, ps > 
.10, np2 p= .01). For the 
intentions measure, 
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whether losses or gains are 
highlighted. Authors 
manipulated this by delivering 
either loss or gain-framed 
messages about tanning. 
Outcome measures were 
informed by Theory of Planned 
Behaviour (Ajzen, 1991).   
Control group: 4 groups 
Assessment: Immediate  
Outcome measures: Intentions to 
use sunscreen UV exposure and 
protection behaviours and 
perceptions about skin cancer  

scores on the sunscreen 
and sunbeds components 
did not differ according 
to message frame and 
focus, which did not 
interact (Fs < 2.3, ps > .10, 
n2ps < .01). However, 
scores on the protective 
clothing component were 
higher for loss-framed 
messages (Ms = .94 and 
.25), F (1,386) = 9.59, p < 
.01, n2p= .02, but did not 
differ according to 
message focus, and the 
factors did not interact (Fs 
< 1, ps > .10, n2ps < .01). 

Walsh 
2014 

RCT II US (Washington 
DC) 

White females ages 
27–67 (M = 46.20) 
recruited via public 
advertisements 

n=114, n=38 
cognition 
condition, n=37 
affect condition, 
n=39 control 
condition 

Duration: Single session 
Summary of intervention: After 
providing informed consent, 
each participant had a UV 
photograph taken of her face 
with a Polaroid camera which 
reveals underlying UV damage. 
This camera simultaneously takes 
a photograph showing UV 
damage and a regular 
photograph. The resulting print 
is of the two photographs side-
by-side. The experimenter 

Older women took 
significantly more 
sunscreen packets (b = 
.38, t = 3.41, p<.001). 
Number of packets taken 
did not differ by condition 
(contrast main effect 
ps>.1). However, a 
marginal Affect—
Cognition/Control x Age 
interaction was found (b 
= .20, t = 1.95, p<.06; see 
Fig. 4), such that among 
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showed each participant her 
photographs and indicated that 
differences between the two 
photos show evidence of existing 
skin damage due to UV 
exposure. At the beginning of 
the study, those in the cognition 
condition were told that the 
purpose of the study was to 
assess logical thoughts about the 
UV photograph, while those in 
the affect condition were told 
that the purpose of the study 
was to assess feelings about the 
UV photograph. After the 
photographs were taken, each 
participant was left alone briefly 
with her photos before the 
experimenter returned to the lab. 
At this point, the experimenter 
provided the survey to the 
participant and reminded those 
in the cognition (and affect) 
conditions that the purpose of 
the study was to assess their 
logical thinking process (or their 
emotional reactions). Prior to 
reporting on their sun protection 
cognitions, participants in the 
cognition and affect conditions 
were also asked to record their 

participants in the affect 
condition, age was not 
associated with packets 
taken (p = .44). However, 
among women in the 
cognition/control 
condition, older age 
predicted a greater 
number of packets (b = 
.47, t = 3.69, p<.001). 
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thoughts (or feelings) about their 
UV photograph. 
Theory: Prototype/Willingness 
model, Theory of Reasoned 
Action 
Control group: Did not receive 
instructions specific to either 
cognition or affect.  
Assessment: Immediately post 
intervention 
Outcome measures: Number of 
free sunscreen samples taken 

White 
2015 

RCT II Australia Australian adults, 
mean age 39.3, 
61.3% female, 
recruited via media 
releases, billboards, 
newsletters, 
email lists, and 
snowballing 

n=534, n=265 
intervention, 
n=267 control 

Duration: Single session, 20-25 
minutes 
Summary of intervention: The 
intervention comprised an 
interactive 20–25 min online 
session incorporating animated 
scenarios, problem solving, goal 
setting, and quizzes, prompting 
participants to consider their 
attitudes towards, normative 
support for, and control over 
using sun protection. 
Theory: Theory of Planned 
Behaviour 
Control group: Information only 
participants viewed an 8-minute 
DVD and read fact sheets about 
sun protection, resources 

Results revealed a 
significant multivariate 
Time effect, Pillai's 
Trace=.38, F(18, 
256)=8.52, p b .001, 
η2=.38,with univariate 

effects found for attitude, 
F(1.94, 530.26) = 29.80, p 
b .001, group norm 
friends, F(1.88, 512.24) = 
6.63, p = .002, image 
norm, F(1.98, 539.15) = 
20.77, p b .001, intention, 
F(1.80, 490.51) = 11.61, p 
b .001, and self-reported 
behaviour, F(1.96, 
533.92)=15.04, p b .001. 
Pairwise comparisons 
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currently available on Cancer 
Council Queensland's website. 
Assessment: Pre-test, 1 week, 1 
month. 
Outcome measures: “Performing 

sun-protective behaviours (using 
SPF 30+ sunscreen, wearing 
protective clothing such as a hat, 
long-sleeved shirt and 
sunglasses, and seeking shade 
between 10 am and 3 pm) every 
time you go in the sun for more 
than 10 min during the next 
week”. 

revealed that attitude, 
group norm friends, 
intention, and self-
reported behaviour 
increased significantly 
between Time 1 and Time 
2. A significant 
multivariate Time × 
Condition effect was also 
found, Pillai's Trace = .12, 
F (18, 256) = 1.94, p = .01, 
η2 = .12. Univariate Time 

× Condition effects were 
observed for attitude, F 
(1.94, 530.26) = 4.48, p = 
.01, and self-reported 
behaviour, F (1.96,533.92) 
= 3.46, p = .03. For 
intention, the interaction 
approached significance, 
F (1.80, 490.51) =2.49, 
p=.09. For self-reported 
behaviour, a significant 
Time effect was observed 
in the intervention, F (2, 
292) = 14.87, p < .001, 
but not in the information 
only group, F (2, 292) = 
2.35, p = .097. Pairwise 
comparisons showed that 
sun protection in the 
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intervention increased 
from Time 1 to Time 2, 
with this significant 
increase maintained at 
Time 3. A mediation 
analysis was conducted to 
examine whether the 
effect of the intervention 
on sun-protective 
behaviour was mediated 
by changes in attitudes. 
The indirect effect of the 
intervention on sun-
protective behaviour via 
attitudes was significant, 
b = .07, 95% Cl [.01, .20]. 
However, the direct effect 
of the intervention on 
sun-protective behaviour 
remained significant, b = 
.37, 95% Cl [.03, .70], 
suggesting partial 
mediation. 

Williams 
2013 

Pseudo-
RCT 

III-1 UK Female students, 
aged 18-34, mean 
age 23.70 (5.03), 
Skin Type III 44.3%. 

70 women. 
Groups: 1. Facial 
morphing  
2. Health literature 
on negative 
effects of UV 
exposure   

Duration: Single session 
Summary of intervention: Took a 
photograph of the participant’s 

face, and uploaded the 
photograph onto the APRIL® 
Age Progression Software. The 
facilitator explained that the 

There were highly 
significant differences 
between the conditions of 
post-intervention, with 
those in the appearance-
focused intervention 
facial-ageing intervention 
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photographs on the left side of 
the screen would show their face 
aged if they had been using sun 
protection and not using 
sunbeds, and on the right side of 
the screen, they would see their 
face aged with excessive UV 
exposure and no sun protection. 
The facilitator then clicked the 
play button, and the 
photographs moved through the 
ages from the participant’s 

current age, in two year intervals, 
up to the age of 72, the 
maximum age. Participants were 
then asked to discuss their 
thoughts about the photographs. 
Theory:  No theory mentioned.  
Control group: Participants were 
shown health literature 
individually, and were given 5 
min to look through this. They 
were then asked, ‘Do you have 

any thoughts on these?’. 
Assessment: Immediately  
Outcome measures: Sun 
protection intentions  

condition having 
significantly higher scores 
post-intervention 
compared to the health 
literature intervention 
condition. There was a 
significant difference in 
sun protection intentions 
F (1,67) = 14.86, p < .01, 
g2p = .18 

Zhou 2015 RCT II China College students, 
age 18-24, mean 

n=304 
randomised, 
n=253 at T2 

Duration: Single session 
Summary of intervention: Self-
regulation intervention (they 

For sunscreen use, there 
was a substantial effect of 
time, F (1249) =14.72, 
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age 21.26 (1.34), 
97.6% female. 

were instructed to generate 
action and coping plans in 
addition to sunscreen use 
information). 
Theory: Reasoned action 
approach 
Control group: Received 
information about sunscreen use. 
Assessment: April (T1), 1 month 
later (T2) 
Outcome measures: Sunscreen 
use, planning to use sunscreen 

p<0.001, and η2=0.06, 

meaning that both 
groups improved their 
levels of behaviour. 
However, there was no 
direct treatment effect, F 
(1249) =3.79, p>0.05, and 
η2=0.06, and no 

interaction between 
group and time, F (1249) 
=0.41 and p>0.05, which 
may be ascribed to lack of 
power (0.10). For the 
intention to use 
sunscreen, there was an 
effect of time, F (1249) 
=7.03, p<0.001 and 
η2=0.03, meaning that 

both groups improved 
their levels of intention. 
There was no direct 
treatment effect, F (1249) 
=3.03 and p>0.05, and no 
interaction between 
group and time, F (1249) 
=1.76 and p>0.05. For the 
total planning scores, 
there was a significant 
main effect of time, F (1, 
249) =38.45, p<0.001, and 
η2=0.13, indicating 
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that planning to use 
sunscreen had increased 
overall, and a significant 
interaction between time 
and group, F (1, 249) 
=16.69, p<0.001 and 
η2=0.06, indicating 

superior levels for the 
self-regulation group. 

Bae 2017 Pre-post 
study 

IV US 
(Massachusetts) 

Volunteers 
approaching a 
dermatology booth 
at a Health Expo 
sponsored by 
Boston Medical 
Center. 88 women 
and 13 men, 
primarily white, 
average age 48.6 for 
women, range 19-
86 years 

n= 101  Duration: Single session 
Summary of intervention: UV 
photo (VISIA Facial skin quality 
analysis), brochures, sunscreen 
sample 
Theory: No theoretical basis  
Control group: None 
Assessment: Immediate 
Outcome measures: Sun 
protection intentions  

Significant increase in 
intention to use 
sunscreen following the 
intervention. Most willing 
to increase their hat use 
(p<0.01), least willing to 
change their shade-
seeking behaviours 
(p<0.01), a finding likely 
related to their high 
baseline frequency of 
seeking shade. 

Cranium 
2012a 

RCT II Not specified University students, 
recruited through 
announcements 
on university 
websites, blogs and 
discussion forums. 

n=292 Duration: Single session 
Summary of intervention: Web-
based task, Planning treatment 
(they were instructed to generate 
action and coping plans), 
resource communication (they 
received a risk communication 
treatment in addition to forming 
plans). 

A repeated measures 
ANOVA was applied with 
action planning as the 
dependent variable at two 
points in time, and stage 
(three levels) and 
treatment groups (three 
levels) as between-
subjects factors. There 
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Theory: Transtheoretical Model, 
Health Action Process Approach 
Control group: Received 
feedback on their skin type and a 
brief message that they should 
take care of their skin. 
Assessment: Baseline, 2 weeks 
Outcome measures: Sunscreen 
use, intention to use sunscreen, 
stage  

was no triple interaction 
(i.e. Time x Treatment  x 
Stage), and there was no 
overall treatment effect, 
F(2, 283) =0.91, P=0.40. 
However, a stage effect, 
F(2, 283)=39.52, P<0.001, 
emerged as individuals at 
higher stages planned 
more sun protection. A 
repeated measures 
ANOVA was computed 
with coping planning as 
the dependent variable at 
two points in time, and 
stage (three levels) and 
treatment groups (three 
levels) as between-
subjects factors. There 
was no overall treatment 
effect, F(2, 282)=0.6, 
P=0.55, but there was a 
stage effect, F(2, 
282)=43.23, P<0.001, as 
people at higher stages 
developed more coping 
plans. 

Craciun 
2012b 

RCT II Worldwide 
(English, 
German, 

Women 18-66 
years, mean age 25 
years, recruited  

n=205, control 
n=61, motivational 
intervention n=74, 

Duration: Single session. The 
motivational intervention took 
around five minutes to complete. 

Sunscreen use was 
analysed using a repeated 
measures ANOVA with 
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Portuguese, 
Romanian) 

through 
announcements 
on university 
websites, blogs and 
discussion forums.  

volitional 
(planning) 
intervention n=70 

Summary of intervention: The 
motivational intervention 
combined risk and resource 
communication. Participants first 
received a message about the 
risk of unprotected sun exposure, 
highlighting negative 
consequences, such as 
premature ageing of the skin and 
skin cancer. This was followed by 
a short description of the 
positive outcome expectancies 
concerning the use of sunscreen 
with a SPF 15+ and a self-
efficacy message in which a role 
model explained how easy it is to 
use sunscreen and emphasized 
its advantages  and gave tips on 
how not to forget sunscreen use.   
In the volitional intervention, 
participants were asked to 
generate an action and a coping 
plan. Moreover, their coping self-
efficacy was addressed.  
Theory: Health Action Process 
Approach 
Control group: Brief feedback on 
their skin type 
Assessment: Baseline, 2 weeks, 1 
month 
Outcome measures: Sunscreen 

intervention group (three 
levels) as between-
subjects factor. There was 
a significant main effect 
for time, F(2, 205) = 7.44, 
p < .001, η2 = 0.03, 

indicating that overall, 
sunscreen use had 
increased, and a 
significant time x group 
interaction, F(3, 205) = 
2.70, p < .05, η2 = 0.02. 

The highest means for 
sunscreen use at T3 
emerged for individuals 
who had received the 
volitional intervention. 
There was no significant 
difference between the 
control group and the 
motivational intervention 
group. Post-hoc tests 
revealed differences 
between the groups at 
Time 3. The volitional 
group (mean = 1.94) 
obtained a higher mean 
than the motivational 
group (mean = 1.73), 
t(139) = 1.35, p < .09, d = 
.23 than the control 
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use was measured at T1, T2 and 
T3 by asking whether they had 
applied sunscreen with a sun 
protection factor (SPF 15+) 
before going out on sunny days. 
Responses ranged from strongly 
disagree (1) to strongly agree (4). 

group (mean = 1.73), 
t(156) = 1.45, p = .07, d = 
.23. Thus, a treatment 
effect emerged only 
within the volitional 
intervention group. 

Hernandez 
2014 

Pre-post 
study 

IV US (Illinois) Hispanic adults who 
spoke 
Spanish with limited 
to no English 
proficiency, 
recruited from 
beauty salons 
located in 
predominantly 
Hispanic 
neighbourhoods, 
aged 19-75 years, 
67 women, 13 men. 

n=80 Duration: Single session 
Summary of intervention: Half of 
the subjects viewed the skin 
cancer film first followed by the 
photoaging film, while the other 
half saw the photoaging film first 
followed by the skin cancer film. 
All subjects viewed both videos 
prior to completing the post 
video survey. The first video 
included content about 
ultraviolet light and its 
photoaging effects including: 
premature aging, skin laxity, 
wrinkles, and sun spots 
(lentigines). The potential 
beneficial aspects of sunscreen in 
reducing the appearance of 
these photoaging effects were 
strongly emphasized. Other sun-
protective behaviours such as 
seeking shade, use of sun-
protective clothing, sunglasses, 

At baseline prior to 
viewing any video 
education, 54 out of 80 
believed that fair-skinned 
Hispanics were at risk for 
skin cancer. This 
improved to 72 out of 80 
in the post-education 
questionnaire. The pre-
education survey also 
asked about subjects’ 

opinion regarding the 
skin cancer risk of 
individuals with darker 
skin tones. Initially, 44 out 
of 80 believed individuals 
with dark skin tones could 
develop skin cancer, and 
this number increased to 
69 after viewing the 
videos. For both 
questions regarding fair 
and dark skin, the 
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etc. were also reviewed. The 
second video reviewed skin 
cancer and risk factors. Emphasis 
was placed on the fact that skin 
of colour can develop skin 
cancer, and the video used 
photographs of individuals of 
colour affected with skin cancers 
to increase the relevance of the 
content to Hispanics viewers. As 
in the first video, this film also 
reviewed the use of sun-
protective behaviours such as the 
use of sunscreen, although the 
emphasis was placed on its 
potential role in reducing the 
potential carcinogenic effects of 
ultraviolet light. Each video was 
approximately 3 min in length. 
Theory: None specified 
Control group: None 
Assessment: Pre- post. 
Outcome measures:  

agreement proportion 
was significantly different 
between the pre- and 
post-education videos (p 
value: <0.0002 for the fair 
skin question and 
<0.0001 for the dark skin 
question). There were 56 
participants who self-
reported sunscreen use in 
the pre education 
questionnaire. This 
number increased to 76 
who “plan” to use 

sunscreen after viewing 
the films.  

Loosemore 
2015 

Qualitative, 
post-test 
only 

IV UK Male university 
students aged 18-
35 

n=8 Duration: Single session 
Summary of intervention: Their 
image aged on the APRIL® 
ageing software. 
Theory: None specified 
Control group: None 
Assessment: Post-intervention 

After reading the health 
information fact sheet 
and seeing the APRIL® 
ageing software, some of 
the men said that they 
would take some of the 
preventative measures 
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Outcome measures: Semi-
structured interview centred on 
appearance and health due to 
excessive UV exposure 

suggested on the health 
information fact sheet to 
protect themselves from 
UV rays There was no 
noticeable difference 
between whether it was 
the health information 
fact sheet or the APRIL® 
ageing software which 
had influenced them to 
potentially change their 
current behaviours. Five 
of the eight men stated 
that both materials would 
make them think about 
their behaviours. Three 
thought that the APRIL® 
ageing software would 
have most effect. 

Orbell 
2008 

RCT  II UK (England) People outdoors at 
a university campus. 
Study 1 56% female, 
ages 14-61, 89% 
white, 73% 
students. Study 2 
58% female, ages 
17-69, 100% 
European. 

Study 1: n=121. 
Study 2 n=279. 

Duration: Single session  
Summary of intervention: The 
first part of the booklet 
contained one of two short 
passages about skin cancer and 
sunscreen use. Both versions 
began by describing the 
prevalence of skin cancer. Each 
of the passages contained three 
possible positive consequences 
of using sunscreen and three 

Study 1: To test the main 
hypothesis that different 
temporal frame 
manipulations would be 
effective in persuading 
high- versus low-CFC 
participants to use 
sunscreen, we subjected 
attitude, subjective norm, 
perceived behavioural 
control, and intention to a 
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possible negative consequences 
of using sunscreen. We included 
positive consequences related to 
physical appearance as well as 
health. Although the same 
consequences were presented in 
each passage, the temporal 
frame in which the consequences 
were presented was 
manipulated. In one temporal 
frame, the positive consequences 
were presented as long term and 
the negative consequences were 
presented as short term. In the 
second temporal frame, the 
positive consequences were 
presented as short term and the 
negative consequences were 
presented as long term.  
Theory: Consideration of Future 
Consequences, Theory of 
Planned Behaviour 
Control group: 2 (temporal 
frame) x 2 (CFC) design 
Assessment: Pre- and post-
intervention 
Outcome measures: Study 1: 
Four items were used to measure 
intention: “I intend to use 

sunscreen prior to sun exposure 
over the next month (strongly 

2 (temporal frame: ST+, 
LT-  vs. ST- , LT+) x 2 
(CFC: high vs. low) 
multivariate analysis of 
variance (MANOVA). 
Results showed a 
significant main effect of 
CFC, F(4, 114) = 2.93, p < 
.05,  n2 = .09. Univariate 
analysis showed that 
perceived behavioural 
control and intention 
contributed to this effect. 
Study 2: A total of 99 
vouchers were redeemed 
during the study (36% of 
participants). Low-CFC 
participants in the ST+, 
LT- condition were 
significantly more likely 
(41.7%) to redeem their 
vouchers than those in 
the LT+, ST =- condition 
(23.6%), chi2(1, N = 144) 
= 5.34, p < .05. 
High-CFC participants 
were marginally, but not 
significantly, 
more likely to redeem 
their vouchers in the LT+, 
ST- condition 
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agree–strongly disagree)”, “How 

likely is it that you will use 
sunscreen before being exposed 
to sunlight over the next month? 
(very likely–very unlikely)”, “I 

intend to use sunscreen prior to 
sun exposure over the next 
month (definitely intend–

definitely do not intend),” and “I 

plan to use sunscreen before 
being exposed to sunlight over 
the next month (strongly agree–

strongly disagree)”. Study 2: 

redemption of free sunscreen 
voucher. 

(40.4%) than in the ST+, 
LT- condition (37.2%), 
chi2(1, N = 
135) = 0.14, ns. These 
findings confirm the 
significant CFC xTemporal 
Frame interaction on 
behaviour. 

Owen 
2016 

Pseudo-
RCT 

III-1 UK  Male students, 18-
34 years 

70 male students. 
Groups (n=35 
each): 1. Facial 
morphing 
2. Health literature  
At 6 months 
follow-up, n=33, 
n=15/n=18. 

Duration: Single session, May to 
August 
Summary of intervention: APRIL 
facial morphing software was 
used in the facial-ageing 
condition. APRIL® is a unique 
computer program that creates a 
series of images of a person’s 

face as it changes with age. 
Theory:  None specified. 
Control group: Health-based 
literature: one eight-page 
bilingual leaflet (four pages with 
the information written in 
English, four pages with the 

Immediate follow-up: 
There were no significant 
differences between the 
facial-ageing intervention 
and health literature 
intervention conditions in 
any of the measures: sun 
benefit attitude F(1,67) = 
2.13, p = .15, ηp2 = .03, 

sun risk attitude F(1,67) = 
.34, p = .56, ηp2 = .01, 

sun protection intentions 
F(1,67) = .02, p = .88, ηp2 

<.01 and perceived sun 
damage susceptibility 
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information written in Welsh) 
and one flyer in English from the 
NHS and Cancer Research UK 
(NHS Health Information Leaflet 
Service, 2010). The leaflet 
detailed the dangers of UV 
exposure, and challenged 
common “Tanning Myths”, for 

example “Being tanned is a sign 

of health”. It also showed four 

photographs of moles, gave 
advice on what to do if you have 
any abnormal skin changes and 
gave facts about skin cancer, for 
example “Every day, six people 

die from skin cancer in the UK”. 

The leaflet included a 
photograph on the front of a 
White female with blonde hair 
and blue eyes. The flyer was 
postcard sized, and had written 
in large font, “WARNING: 

Sunburn can double your risk of 
skin cancer”, and on the back 

gave the Cancer 
Research UK SunSmart tips (e.g., 
“Make sure you never burn”). 
Assessment: Baseline, 
immediately post-intervention, 6 
months 
Outcome measures: Sun 

F(1,67) = .03, p = .88, ηp2 

<.01. In addition, the 
largest effect size was 
.031, with the remainder 
being below .01.  
6 month follow-up: There 
was not a significant 
difference between the 
groups in any of the 
measures. In terms of sun 
protection use, when four 
outliers were removed, 
there was a significant 
difference between 
baseline and follow up 
(F(26) = 5.19, p = .03, 
partial eta squared = .17), 
with participants in the 
facial-ageing intervention 
condition having 
significantly higher sun 
protection use post-
intervention in 
comparison with 
participants in the health 
literature 
intervention. 
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protection intention, sun 
protective behaviour  

Presti 2014 Qualitative IV Australia 
(Western 
Australia) 

Caucasian 
undergraduate 
psychology 
students aged 20-
30, 70% female 

n=10 Duration: Single session 
Summary of intervention: 
Photoaged and non-photoaged 
photographs were taken with a 
Canfield Science UV Reflec 
camera using Polaroid film. The 
photographs self-developed in 
two minutes and the researcher 
displayed both photos side by 
side for the participant. 
Participants were informed that 
any dark or freckled areas in the 
UV photo were indicative of skin 
damage due to sun exposure. 
Theory: None specified 
Control group: None 
Assessment: Immediate 
Outcome measures: Semi-
structured interview 

The overarching theme 
that emerged from the 
study and which captured 
the participants’ reactions 

to viewing both a normal 
and a UV photoaged 
photograph of 
themselves was “I’ve got 

to take care of my skin!” 

This core theme 
comprised three themes: 
1) ‘It’s a big shock… the 

photo just looks 
horrible.”; 
2) “Seeing this photo 

makes me want to change 
my behaviour.”; and 
3) “I think the photo 

works… as that picture of 

me is burnt into my head 
now.”  
After viewing their UV 
photoaged photograph 
and reflecting on their 
own knowledge of 
Australia’s SunSmart 

awareness campaigns, 
participants indicated 
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they would reconsider 
their current sun 
protective behaviours and 
take some additional 
measures that they had 
not previously routinely 
employed (e.g., not 
sunbathe on the beach 
during peak sun hours, 
increase the window 
shading in their car, or 
use a fake tan) so as to 
lessen the potentiality for 
causing further damage 
to their skin. 

van Osch 
2008 

RCT II Netherlands Parents of children 
aged 6 to 9 years, 
residing in all parts 
of the Netherlands. 
The parents were all 
registered members 
of an internet panel 
of a private research 
company. 

n=1,036 baseline, 
n=436 follow-up 

Duration: Single session 
Summary of intervention: Parents 
in the experimental group were 
presented with the following 
explanation of the planning 
intervention. ‘Many people find it 

hard to carry out specific 
intentions. You are more likely to 
protect your child from the sun if 
you make a specific plan on 
when, where and how you will do 
this. We would like you to 
formulate such a specific plan on 
when, where and how you will 
protect your child from the sun 

There was no overall 
effect of the 
implementation intention 
intervention (F1,433=0.03; 
p=0.87; ω2=0.01) on 

sunscreen use 
when controlling for 
intention at baseline. The 
interaction between 
intentions and 
implementation 
intentions was tested for 
significance. This 
group×intention 
interaction significantly 
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in the upcoming summer. The 
behaviour (sunscreen use) is 
already pre-printed. We would 
like you to describe a situation in 
which you will perform that 
behaviour.’ The respondents 

were consecutively presented 
with a partly pre-printed plan 
with regard to sunscreen use. 
The goal action (the ‘then’-part 
of the implementation intention) 
was pre-printed, and participants 
were asked to describe the 
critical situation (the ‘if’-part) in 
which they would perform that 
action. The following text was 
presented on-screen: ‘If …………, 

then I will apply sunscreen SPF 
20+ on my child every 2 h.’ After 

respondents formulated their 
plan, the plan was repeated on 
the screen to facilitate 
memorizing. 
Theory: Social Learning Theory, 
Theory of Planned Behaviour. 
Implementation intentions. 
Control group: Questionnaire 
only 
Assessment: Pre-test (Spring), 5 
month follow-up 

affected behaviour in a 
positive manner 
(F1,432=5.50; p=0.02; 
ω2=0.11). When 

subdividing participants 
in high and low intention 
groups, based on median 
scores (median=5.50), 
analysis of variance 
indicated that the 
implementation intention 
manipulation was 
effective in highly 
motivated participants; 
motivated parents in the 
experimental group were 
more likely to always use 
sunscreen than those in 
the control group 
(F1,258=3.77; p=0.05). 
Whereas 37.8% of 
motivated parents in the 
control group always 
used sunscreen, this 
percentage was 13.5% 
higher (51.3%) in the 
experimental group. In 
participants with sub-
median intentions, 
implementation 
intentions did not have an 
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Outcome measures: Parental 
sunscreen use 

effect on subsequent 
behaviour (F1,174=2.17; 
p=0.14), thereby 
confirming the hypothesis 
that implementation 
intentions are only 
effective if they are 
underpinned by strong 
intentions. Intention 
scores at baseline were 
the only significant 
predictor of intention at 
follow-up (F1,433=362.11; 
p b 0.001). Neither the 
main effect of 
implementation 
intentions (F1,433=0.02; 
p=0.88), nor the 
group×intention 
interaction effect was 
significant (F1,432=1.51; 
p=0.22), indicating that 
the behavioural effect of 
implementation 
intentions was not 
established as a result of 
a heightened motivation 
towards sunscreen use. 

Williams 
2012 

Qualitative IV UK Women students, 
recruited using 

35 women in 
individual 

Duration: Single session 
Summary of intervention: Took a 

The difference between 
the two photographs 
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opportunity 
sampling, aged 18 
- 34, mean age 23.7 
years, skin Type III  
44.3%. 

sessions, and 12 in 
four focus groups 

photograph of the participant's 
face, and uploaded the 
photograph onto the APRIL Age 
Progression Software. The 
facilitator explained that the 
photographs on the left side of 
the screen would show their face 
aged as if they had been using 
sun protection and not using 
sunbeds, and on the right side of 
the screen they would see their 
face aged with excessive UV 
exposure and no sun protection. 
Theory: None specified 
Control group: None 
Assessment: Individual 
interviews, focus groups 
(immediately on viewing the 
photos 
Outcome measures: Motivation 
to change behaviour 

appeared to link to 
feelings of motivation to 
change behaviour, for 
example: "If you sort of 
look in between the two 
and think that just by 
making the effort to put 
some sun cream on and 
like not using sunbeds 
and stuff is gonna stop 
that then definitely!" 
(Georgina, age 30, Skin 
Type IV, L51-53). All of the 
participants said that 
viewing the photographs 
would have an effect on 
their future sun 
protection and/or UV 
exposure behaviours, 
suggesting that the 
intervention may have an 
impact on their future 
behaviour. 
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Systematic reviews 

Citation Setting/focus Search dates Total 
included 
papers 

Number of 
included 
papers 
also  
included in 
Evidence 
Check 

Blythe O’Hara Consulting. Skin cancer prevention and primary health care: Literature review. Sydney: 

Blythe O’Hara Consulting; 2014. 
Health care Jan1990 - 

May 2014 
73 3 

Dodd LJ, Forshaw MJ. Assessing the efficacy of appearance-focused interventions to prevent skin cancer: 
A systematic review of the literature. Health Psychology Review. 2010;4(2):93-111. 

Appearance to Mar 2009 12 2 

Finch L, Janda M, Loescher LJ, Hacker E. Can skin cancer prevention be improved through mobile 
technology interventions? A systematic review. Preventive Medicine. 2016;90:121-32. 

Mobile 
technology 

to Nov 2015 8 4 

Garcia-Romero MT, Geller AC, Kawachi I. Using behavioral economics to promote healthy behavior 
toward sun exposure in adolescents and young adults. Preventive Medicine. 2015;81:184-8. 

General to 2015 18 5 

Geller AC, Dickerman BA, Taber JM, Dwyer LA, Hartman AM, Perna FM. Skin cancer interventions across 
the cancer control continuum: A review of experimental evidence (1/1/2000-6/30/2015) and future 
research directions. Preventive Medicine. 2018;111:442-50. 

General 1 Jan 2000 - 
30 Jun 2015 

86 40 

Hart KM, Demarco RF. Primary prevention of skin cancer in children and adolescents: a review of the 
literature. J Pediatr Oncol Nurs. 2008;25(2):67-78. 

General 1995-2006 10 0 

Henrikson NB, Morrison CC, Blasi PR, Nguyen M, Shibuya KC, Patnode CD. Behavioral Counseling for Skin 
Cancer Prevention: Evidence Report and Systematic Review for the US Preventive Services Task Force. 
JAMA. 2018;319(11):1143-57. 

Health care 2005 - 1 Feb, 
2017 

21 (27 
articles) 

11 

Hollands GJ, Hankins M, Marteau TM. Visual feedback of individuals' medical imaging results for 
changing health behaviour. Cochrane database of systematic reviews (Online). 2010(1):CD007434. 

Appearance 1806 - 14 Sep 
2009 

4 0 
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Horsham C, Auster J, Sendall MC, Stoneham M, Youl P, Crane P, et al. Interventions to decrease skin 
cancer risk in outdoor workers: update to a 2007 systematic review. BMC Res Notes. 2014;7:10. 

Occupational 2007-2012 6 5 

IPSOS. The evidence relating to the use of the UV Index to promote the adoption of sun protection 
behaviours: an update to a 2012 systematic review. Prepared for the Cancer Institute NSW. Sydney: 
IPSOS; 2017. 

UV Index 2010 - 2017 39 9 

Italia N, Rehfuess EA. Is the Global Solar UV Index an effective instrument for promoting sun protection? 
A systematic review. Health Education Research. 2012;27(2):200-13. 

UV Index 1995 - 2010 27 2 

Kearney GD, Xu X, Balanay JAG, Becker AJ. Sun Safety Among Farmers and Farmworkers: A Review. 
Journal of Agromedicine. 2014;19(1):53-65. 

Occupational 1990-2013 22 1 

Lin JS, Eder M, Weinmann S. Behavioural counseling to prevent skin cancer: a systematic review for the 
U.S. Preventive Services Task Force. Annals of Internal Medicine. 2011;154(3):190-201. 

Health care to Feb 2010 11 1 

McWhirter JE, Hoffman-Goetz L. Systematic review of population-based studies on the impact of images 
on UV attitudes and behaviours. Health Promotion International. 2015;30(2):397-410. 

Appearance to Sep 2011 23 6 

Nahar VK. Skin cancer prevention among school children: a brief review. Cent Eur J Public Health. 
2013;21(4):227-32. 

Primary 
schools 

1993 - 2008 6 1 

O'Keefe DJ, Wu D. Gain-framed messages do not motivate sun protection: a meta-analytic review of 
randomized trials comparing gain-framed and loss-framed appeals for promoting skin cancer prevention. 
Int J Environ Res Public Health. 2012;9(6):2121-33. 

Message 
testing 

to 2010 33 2 

Persson S, Benn Y, Dhingra K, Clark-Carter D, Owen AL, Grogan S. Appearance-based interventions to 
reduce UV exposure: A systematic review. British Journal of Health Psychology. 2018;23(2):334-51. 

Appearance 2005 - 2017 30 (33 
articles) 

13 

Reinau D, Weiss M, Meier CR, Diepgen TL, Surber C. Outdoor workers' sun-related knowledge, attitudes 
and protective behaviours: a systematic review of cross-sectional and interventional studies. British 
Journal of Dermatology. 2013;168(5):928-40. 

Occupational to 25 Apr 
2012 

18 5 

Rodrigues A, Sniehotta FF, Araujo-Soares V. Are interventions to promote sun-protective behaviours in 
recreational and tourist settings effective? A systematic review with meta-analysis and moderator 
analysis. Annals of Behavioural Medicine. 2013;45(2):224-38. 

Recreational 1950 - Jan 
2011 

23 3 
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Sandhu PK, Elder R, Patel M, Saraiya M, Holman DM, Perna F, et al. Community-wide Interventions to 
Prevent Skin Cancer: Two Community Guide Systematic Reviews. American Journal of Preventive 
Medicine. 2016;51(4):531-9. 

Mass media/ 
community-
wide 

1966 and 
2013 

11 1 

Stapleton JL, Hillhouse J, Levonyan-Radloff K, Manne SL. Review of interventions to reduce ultraviolet 
tanning: Need for treatments targeting excessive tanning, an emerging addictive behaviour. Psychology 
of Addictive Behaviours. 2017;31(8):962-78. 

General to Nov 2016 24 7 

Taber JM, Dickerman BA, Okhovat JP, Geller AC, Dwyer LA, Hartman AM, et al. Skin cancer interventions 
across the cancer control continuum: Review of technology, environment, and theory. Preventive 
Medicine. 2018;111:451-8. 

General 1 Jan 2000 - 
30 Jun 2015 

86 40 

The Community Preventive Services Task Force (CPSTF). Skin cancer: Child care center-based 
interventions: The Community Guide; 2013 [Available from: 
https://www.thecommunityguide.org/findings/skin-cancer-child-care-center-based-interventions. 

Early 
childhood 

Jan 1966 - 
May 2011  

7 2 

The Community Preventive Services Task Force (CPSTF). Skin cancer: High school- and college-based 
interventions: The Community Guide; 2013 [Available from: 
https://www.thecommunityguide.org/findings/skin-cancer-high-school-and-college-based-interventions. 

Secondary/ 
tertiary 

Jan 1966 - 
May 2011 

21 4 

The Community Preventive Services Task Force (CPSTF). Skin cancer: Interventions in outdoor recreational 
and tourism settings: The Community Guide; 2014 [Available from: 
https://www.thecommunityguide.org/findings/skin-cancer-interventions-outdoor-recreational-and-
tourism-settings. 

Recreational Jan 1966 - 
Apr 2013  

17 3 

The Community Preventive Services Task Force (CPSTF). Skin cancer: Outdoor occupational settings: The 
Community Guide; 2013 [Available from: https://www.thecommunityguide.org/findings/skin-cancer-
interventions-outdoor-occupational-settings. 

Occupational Jan 1966 and 
Apr 2013 

15 9 

The Community Preventive Services Task Force (CPSTF). Skin cancer: Primary and middle school-based 
interventions: The Community Guide; 2012 [Available from: 
https://www.thecommunityguide.org/findings/skin-cancer-primary-and-middle-school-based-
interventions. 

Primary 
school 

Jan 1966 - 
May 2011 

33 4 
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Williams AL, Grogan S, Clark-Carter D, Buckley E. Appearance-based interventions to reduce ultraviolet 
exposure and/or increase sun protection intentions and behaviours: a systematic review and meta-
analyses. British Journal of Health Psychology. 2013;18(1):182-217. 

Appearance to 2010 21 6 

Wu SZ, Jiang P, DeCaro JE, Bordeaux JS. A qualitative systematic review of the efficacy of sun protection 
education in organ transplant recipients. Journal of the American Academy of Dermatology. 
2016;75(6):1238-44.e5. 

High risk 
population 

Jan 1995 - 
Mar 2016  

7 9 

Wu YP, Aspinwall LG, Conn BM, Stump T, Grahmann B, Leachman SA. A systematic review of interventions 
to improve adherence to melanoma preventive behaviours for individuals at elevated risk. Preventive 
Medicine. 2016;88:153-67. 

High risk 
population 

to Jul 2014  14 (20 
articles) 

3 
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Grey literature 

Source Study type Population/ 
setting 

n (number of 
participants) 

Description of 
program/activities/elements 

Outcomes 

Bruce 
2018 

Cross-
sectional 
pre-post 

NSW golf 
clubs, 
targeting 
men aged 
40 years and 
over 

n=22 interviews 
with club 
representatives, 
n=310 intercept 
interviews with 
players, n=200 
online survey of 
golfers   

Duration: 3 years 

Summary of intervention: Improve your 
long game (IYLG) is a skin cancer 
prevention program implemented over 
a summer campaign period with 
participating NSW golf clubs. 
Partnership with golf clubs, provision of 
information resources, sunscreen 
stands, signage, local media, pro-golfer 
endorsement 

Theory: None specified 

Control group: Non-participating clubs 

Assessment: Baseline, 3 years 

Outcome measures: Awareness, 
knowledge, beliefs, sunscreen 
availability, policy, behaviours 

Raised visibility of sun protection in participating clubs 
(88% compared to 21% in non-participating clubs), 
increased access to free sunscreen, and increased club 
capacity to promote sun protection to players (86% of 
club interviewees reported this to be the case). Players 
interviewed in participating clubs were more likely to 
know that men in their age group were at increased risk 
of skin cancer. Small but consistent pattern of 
incrementally positive behavioural differences: There was 
little difference in the application of any sunscreen 
between players at participating and non-participating 
clubs on the day of being interviewed. Players at 
participating clubs were more likely to have applied 
sunscreen beyond just their faces and arms or to have 
worn a broad-brimmed hat – and on the day of 
interviewing 74% had used sunscreen or worn a broad-
brimmed hat, compared to 61% of players at non 
participating clubs. Interviews with Golf shop staff 
indicated that staff were using sun protection more than 
before the campaign, and players at participating clubs 
were much more likely than those at non-participating 
clubs to feel that club staff had been modelling good sun 
protection behaviours since the start of the year (48% cf 
29%). 
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CCWA 
2014a 

Cross-
sectional 
intercept 

Small 
waterside 
reserve in 
Perth. 
Survey 
participants 
aged 14-45 

n=250 Duration: Erected Aug 2013, surveys 
Jan-Mar 2014 

Summary of intervention: Public real-
time UV meter artwork 

Theory: None specified 

Control group: None 

Assessment: Intercept, 5-7 months 
post-installation (Jan-Mar) 

Outcome measures: recall, self-report 
of sun protective action taken 

21% of adults aged 18-45 surveyed in the reserve recalled 
seeing the UV meter unprompted, and of the 65% who 
recalled it with prompting, 18% reported having taken 
some sort of sun protective action. Conclusion by the 
authors: Overall based on the further comments made by 
respondents the UV meter was found to be a good, great, 
fantastic and brilliant idea. 

CCWA 
2014b 

Cross-
sectional 
intercept 

Primarily 
aquatic 
recreation 
areas in WA, 
aged 18-45 

n=199 Duration: Played throughout summer 
(evaluation in second summer) 

Summary of intervention: SunSound, a 
short (5 second), memorable, musical 
jingle, followed by the voice-over 
“You’ve just heard the Sun Sound, a 

reminder to check your sun protection, 
played in outdoor recreational settings 
in WA on public address systems as a 
reminder to use sun protection 

Theory: None specified 

Control group: None 

Assessment: Intercept in second 
summer of implementation (Jan-Mar) 

Outcome measures: recall, self-report 
of sun protective action taken 

49% of people aged 18-45 surveyed at the sites recalled 
hearing the Sun Sound (with prompting), and of these 
26% said they took some kind of sun protective action 
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CINSW 
2014 

Cross-
sectional 
online 
tracking 
survey 

13-24 n=1,983 (age 13-54) 
over 17 weeks 

Duration: Summer 2012-14 

Summary of intervention: Pretty Shady 
online campaign: 90 second manifesto 
video (with 30 and 15 second cuts), four 
ambassador vox pop videos, a 
campaign desktop website (optimised 
for mobile devices), Facebook page, 
digital display media design and 
production, ambient/outdoor design 
and production, social media strategy 
and management, 
management/delivery of required 
assets for campaign 
events/sponsorships and design, 
production and fulfilment of Pretty 
Shady sun protection products. 

Theory: None specified 

Control group: None 

Assessment: Weekly during campaign 

Outcome measures: campaign 
awareness, including campaign recall 
and recognition, message takeout and 
a range of diagnostic measures, direct 
response to the campaign, tanning 
preferences, tanning and skin 
protection behaviours, knowledge of 
skin protection practices and the 

Unprompted recall was 2% for 18-24 year olds and 1% 
for all survey participants. Recognition reached a high of 
19% in Week 10 and averaged at 11%. Performance 
within its primary target audience (18-24 year olds) was 
much stronger; peaking at 40% in Week 12 of the survey 
and averaged 19% over the campaign period. The 
majority (72%) of those who had seen the campaign 
taking some form of action. Typically, this was to increase 
their sun protection (47%). Approximately one-quarter of 
respondents said they had visited the Pretty Shady 
website (24%) or checked their own skin for skin cancer 
(23%).  
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severity of melanoma and attitudes to 
tanning and skin protection. 

CINSW 
2009 

Cross-
sectional 
online 
tracking 
survey 

Youth 13-17, 
young adults 
18-24 

NR Duration: Summer 2008-09 

Summary of intervention: Media 
campaign: melanoma awareness 
campaign called the Dark Side of 
Tanning. The campaign aimed to 
increase awareness of the dangers of 
melanoma and tanning by challenging 
the misconception that a tan looks 
healthy. It prompted youth and young 
adults to consider their sun protection 
behaviour, the damage caused by 
unsafe exposure to the sun and their 
need for greater sun protection. 

Theory: None specified 

Control group: None 

Assessment: Pre-campaign, weekly 
during campaign 

Outcome measures: Recognition, 
message takeout, involvement, 
awareness, knowledge, attitudes, 
behaviour 

As a result of seeing the ad, nearly two-thirds are less 
likely to get a suntan and over half of respondents have 
or are thinking about increasing their level of sun 
protection. Compared to the previous year, there was a 
5% shift in people who are more anti-tan in 2007/08, with 
two out of three people regarded as anti-tan. Levels of 
anti-tan attitudes have remained constant in 2008/09. 
Additionally, a national omnibus survey was conducted in 
October 2008 and February 2009 in order to compare 
attitudes towards sun tanning across states and 
territories. NSW was the only state with a significant 
decrease (53% to 46%) in the appeal to get a suntan 
during the time frame. 

CINSW 
2010 

Cross-
sectional 
online 

Youth 13-17, 
young adults 
18-24 

n=1,521 (aged 13-
44), approx 100 per 
week 

Duration: Summer 2009-10 

Summary of intervention: Media 
campaign: melanoma awareness 
campaign called the Dark Side of 

There was a significant decline in those preferring a tan 
for 2009/10 (45%) compared to 2008/09 (50%), with less 
than half of all participants saying that they liked to get a 
tan. Amongst those who preferred a tan, a significant 
increase was observed in those who preferred a light tan 
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tracking 
survey 

Tanning. The campaign aimed to 
increase awareness of the dangers of 
melanoma and tanning by challenging 
the misconception that a tan looks 
healthy. It prompted youth and young 
adults to consider their sun protection 
behaviour, the damage caused by 
unsafe exposure to the sun and their 
need for greater sun protection. 

Theory: None specified 

Control group: None 

Assessment: Pre-campaign, weekly 
during campaign (19 Oct-6 Feb) 

Outcome measures: Recognition, 
message takeout, involvement, 
awareness, knowledge, attitudes, 
behaviour 

(up from 35% in 2008/09 to 40% in 2009/10), as opposed 
to a moderate or dark tan. Respondents’ attitudes toward 

tanning were assessed through a series of seven 
statements and a pro-tan score was calculated [4]. Nearly 
four in ten respondents agreed that ‘most of their friends 

think a suntan is a good thing’ (39%) and ‘a suntan makes 

them feel more attractive to others’ (38%). Just over a 

third also agreed that ‘a suntan made them feel better 
about themselves’ (34%). As a result of seeing either of 

the ads, just over three-fifths (62%) of participants 
claimed that they are less likely to get a suntan and just 
under three-fifths (58%) have or are thinking about 
increasing their level of sun protection. These results have 
largely remained unchanged compared to 2008/09. 

CINSW 
2015 

Cross-
sectional 
online 
tracking 
survey 

Young 
adults 18-24, 
youth 13-17 

NR Duration: 17 Nov 2014 - 28 Feb 2015 

Summary of intervention: Pretty Shady 
media campaign: A mass media 
advertising component, TV, online 
video, outdoor, digital, event 
sponsorships. 

Theory: None specified 

Control group: None 

Assessment: Weekly during campaign 

The percentage of people in the target audience who 
agreed that that they were intending to increase their 
level of sun protection as a result of seeing the ad 
increased from 45% to 53%. 

The percentage of people in the target audience who 
agreed that in the next month, they are going to try and 
protect their skin from the sun more than they currently 
do decreased from 57% to 52%.  
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Outcome measures: campaign 
awareness, including campaign recall 
and recognition, message takeout and 
a range of diagnostic measures, direct 
response to the campaign, tanning 
preferences, tanning and skin 
protection behaviours, knowledge of 
skin protection practices and the 
severity of melanoma and attitudes to 
tanning and skin protection. 

CINSW 
2016 

Cross-
sectional 
online 
tracking 
survey 

13-24 year 
olds 

NR Duration: 16 Nov 2015 - 29 Feb 2016 

Summary of intervention: Pretty Shady 
media campaign 

Theory: None specified 

Control group: None 

Assessment: Weekly  

Outcome measures: Intention to 
increase level of sun protection 

Intend to increase their level of sun protection in 2014/15 
as a result of seeing the campaign: 13-17 year olds: 60% 
Decrease of 4% 18 to 24 year olds: 64% Increase of 13% 

CINSW 
2017 

Cross-
sectional 
online 
tracking 
survey 

13-24 year 
olds 

NR Duration: 21 Nov 2016 - 28 Feb 2017 

Summary of intervention: Media 
campaign: Your time in the sun: Using a 
mix of creative elements across high-
reach channels (screens, outdoor, 
digital, social and events). The 
campaign ad features the story of a 
young woman’s life, starting from birth 

and following her through key 

Intentions to increase sun protection. - 58% 18-24 year 
olds - 60% 13-17 year olds. Increased their sun protection 
- 43% 18-24 year olds - 44% 13-17 year olds 
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milestones and everyday activities as 
she grows older. The end of the ad sees 
her life cut short by a melanoma 
diagnosis as a consequence of her 
unprotected time in the sun.  

Theory: None specified 

Control group: None 

Assessment: Weekly 

Outcome measures: intentions to 
increase sun protection, increase their 
sun protection. 

CINSW 
2018 

Cross-
sectional 
online 
tracking 
survey 

13-24 year 
olds 

NR Duration: 21 Nov 2016 - 28 Feb 2017 

Summary of intervention: Media 
campaign: Your time in the sun. 

Theory: None specified 

Control group: None 

Assessment: Weekly 

Outcome measures: intentions to 
increase sun protection, increase their 
sun protection. 

Intentions to increase sun protection. - 54% 18-24 year 
olds - 45% 13-17 year olds - 51% 25-54 year olds. 
Increased their sun protection - 42% 18-24 year olds - 
34% 13-17 year olds - 36% 25-54 year olds 

CINSW 
2012 

Cross-
sectional 
online 
tracking 
survey 

NR NR Duration: Summer 2011-12 

Summary of intervention: Media 
campaign: Wes Bonny testimonial 

Theory: None specified 

65% increase my level of sun protection, 43% check my 
own skin, 35% visit a doctor to have my skin checked. 
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Control group: None 

Assessment: Weekly during campaign 
(9 Jan-13 Mar) 

Outcome measures: Recognition, 
message takeout, involvement, 
awareness, knowledge, attitudes, 
behaviour 

CINSW 
2011 

Cross-
sectional 
online 
tracking 
survey 

NR NR Duration: Summer 2010-11 

Summary of intervention: Media 
campaign: Wes Bonny testimonial 

Theory: None specified 

Control group: None 

Assessment: Weekly during campaign 
(9 Jan-13 Mar) 

Outcome measures: Recognition, 
message takeout, involvement, 
awareness, knowledge, attitudes, 
behaviour 

More likely to make or intend to make a positive 
behaviour change as a result of seeing Wes Bonny, 
compared to Dark Side of Tanning. 66% increase my level 
of sun protection, 44% check my own skin, 35% visit a 
doctor to have my skin checked. 

Catlin 
2017 

Real-time 
observatio
ns 
combined 
with 

follow-up 
face-to-
face 

12-18 year 
olds at pools 
and beaches 

24 sites (12 test and 
12 control), n=672 
target subjects  
observed,  n=308 

interviews.  

Duration: 2014-2017 summers 

Summary of intervention: Sun Sound 

Theory: None specified 

Control group: Sites where Sun Sound 
was not played 

Assessment: Baseline (14 Dec 2013 - 11 
Jan 2014), 14 Jan - 5th Feb 2017  

Proportion of total respondents who had ‘prepared’ to be 

sunsafe for their visit to a pool or beach (test and control 
sites) has remained stable – 2017 95%, 2014 94% 

Proportion of total respondents who applied, 
packed/purchased sunscreen (all sites) has increased – 
2017 87%, 2014 79% 

Proportion of respondents who were prepared to act sun 
safe and undertook at least one target behaviour (test 
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interviews 
of 
observed 
subjects 

Outcome measures: adoption of sun 
safe target behaviour 

sites) has increased – 2017 67% (2% higher than control 
sites), 2014 58% (17% higher than control sites) 

Proportion of target subjects observed undertaking at 
least one target behaviour post Sun Sound (test sites) has 
increased – 17% (10% higher than control sites in 2017 
and 5% higher than test sites in 2014) 

Dessaix 
2008 

Cross-
sectional 
online 
tracking 
survey 

Youth 13-17, 
young adults 
18-24 

n=1,719 (n=405 
pre-campaign, 
n=100 per week 
during campaign) 

Duration: 22 Nov 2007-29 Feb 2008 

Summary of intervention: Media 
campaign: melanoma awareness 
campaign called the Dark Side of 
Tanning. The campaign aimed to 
increase awareness of the dangers of 
melanoma and tanning by challenging 
the misconception that a tan looks 
healthy. It prompted youth and young 
adults to consider their sun protection 
behaviour, the damage caused by 
unsafe exposure to the sun and their 
need for greater sun protection. 

Theory: None specified 

Control group: None 

Assessment: Pre-campaign, weekly 
during campaign 

Outcome measures: Recognition, 
message takeout, involvement, 
awareness, knowledge, attitudes, 
behaviour 

Six in ten respondents (62%) indicated that they had or 
intended to increase their level of sun protection as a 
result of seeing the Dark Side of Tanning advertisement. 
A similar proportion (63%) indicated they were a little less 
or a lot less likely to suntan as a result of seeing the ad. 
From 2006/07 (39%) to 2007/08 (33%) a 6% decline has 
been observed in the proportion of respondents who are 
pro-tan. Males and those aged 18-24 years were more 
likely to be pro-tan. 
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Hollier 
2015 

Continuou
s tracking 
telephone 
survey 

14-45 year 
olds 

n=299 adolescents 
14-17, n=307 adults 
18-45 

Duration: 5 Nov 2014 - 7 Feb 2015 - 
third summer of campaign 

Summary of intervention: Media 
campaign: “UV index” television 

advertisement features a cartoon man 
walking outdoors with his dog. Shown 
on commercial metropolitan and 
regional stations. Bus advertisements. 
Plane banner ad flown along the coast 
on 5 weekends in December and 
January. Campaign website 
myUV.com.au 

Theory: None specified 

Control group: Unaware of the 
campaign advertisement 

Assessment: weekly via CATI from 19 
Jan - 24 Feb 2015 

Outcome measures: attitudes towards 
skin cancer and sun tanning, 
engagement in sun protective 
behaviours, self-reported sunburn on 
the weekend preceding the survey, and 
awareness and impact of the UV index 
media campaign 

Among adolescents, unprompted recall of the 
advertisement in 2014/15 peaked at 66% in males and 
46% in females. Among adults, it peaked at 49% in males 
and 44% in females. In addition among adolescents, 19% 
of males and 22% of females had prompted awareness of 
the “UV index” television advertisement. Among adults, 
this was 21% of males and 20% of females. Among 
adolescents and adults, a higher proportion of females 
than males stated they were more likely to use sun 
protection as a result of the advertisement: 59% vs. 49% 
and 44% vs. 35% respectively. In 2014/15, the proportion 
of respondents who correctly nominated UV 3 was lower 
than the previous two years of the “UV index” campaign 

among both adolescents (2012/13: 23%; 2013/14: 25%; 
2014/15 13%) and adults (2012/13: 23%; 2013/14: 23%; 
2014/15: 18%). The proportions who correctly nominated 
UV 3 as the value at which you need to protect yourself 
from the sun were significantly higher among those 
aware of the campaign than those unaware of the 
campaign (adolescents: 15% vs. 6%, p=.002; adults: 24% 
vs. 9%, p=.010, respectively).“Have you used the UV index 

in the last month?”, the proportion who responded ‘yes’ 

was higher among respondents who were aware of the 
campaign than those who were unaware of the campaign 
(adolescents: 15% vs. 8%; adults: 19% vs. 9%, p=.028). 

Jalleh 
2008 

Continuou
s tracking 
telephone 
survey 

Western 

Australians 
aged 18-35 
years, 

n=561 adolescents, 
n=519 adults 

Duration: 5 Feb - 29 Mar  

Summary of intervention: Media 
campaign: Generation SunSmart: 
'Blokes' ad. The ad showed a young 

Total awareness of the “Blokes” ad was somewhat higher 

in adult females than males: peaked at 79% and 70% 
respectively. These levels of total awareness were higher 
than those achieved among adolescents: peaked at 60% 
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particularly 
males. 

man, Rowan Barrett aged 34 years old, 
who is dying of melanoma cancer 
talking about how he thought it would 
never happen to him. ('Rotisserie' ad 
aired 4-24 Nov 2007 - third year of 
campaign; national sun protection 
campaign with 'Surgeon' ad aired 6 
Jan-2 Feb 2008) 

Theory: None specified 

Control group: None 

Assessment: Weekly from 12 Nov 2007 
- 31 Mar 2008 

Outcome measures: Attitudes, 
behaviours 

in males and 63% in females. Among adults, the “Blokes” 

and “Surgeon” ads had more impact than the “Rotisserie” 

ad on intentions to use sun protection (58% and 61% vs 
48%), and check their skin regularly for the early signs of 
skin cancer (57% and 57% vs 30%). Among adolescent 
males, the “Blokes” ad generated greater intentions to 

use sun protection and check their skin regularly for the 
early signs of skin cancer than the other ads in 2007/08 
and in previous years (‘more likely’: 81% vs 29-65%; and 
49% vs 23-42%, respectively). Among adolescent females, 
81% of those who were aware of the “Blokes” ad were 

more likely to use sun protection, which is similar to that 
achieved in the second year of the 

“Surgeon” ad (85%), and substantially higher than other 

campaigns in each year (40-70%). 

Jongenelis 
2018 

Continuou
s tracking 
telephone 
survey 

14-45 year 
olds 

n=302 adolescents, 
n=302 adults 

Duration: Summer 2017-18 

Summary of intervention: Media 
campaign: Wes Bonny testimonial. 
Three TV advertisements. Bus, radio, 
cinema advertisements with tagline 
“The sun is a killer. Defend yourself”. 

Digital advertising. Social influencers 
strategy. 

Theory: None specified 

Control group: None 

Assessment: 15 Jan - 20 Feb 

When awareness of the radio, bus, mobile, cinema, and 
social media advertising was combined, total awareness 
of the campaign was 65% (66% of adolescents, 65% of 
adults, p = ns). When respondents who were aware of the 
advertising were asked whether it influenced their use of 
sun protection, 56% (59% of adolescents vs. 54% of 
adults, p = ns) stated that they were more likely to use 
sun protection after viewing the advertising. 
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Outcome measures: attitudes towards 
skin cancer and sun tanning, 
engagement in sun protective 
behaviours, self-reported sunburn 

Lin 2012 Continuou
s tracking 
telephone 
survey 

14-45 year 
olds 

n=301 adolescents, 
n=305 adults 

Duration: Summer 2011-12 (third year 
of campaign) 

Summary of intervention: Media 
campaign: Generation SunSmart. The 
“Dark side of tanning” television 

advertisements developed by the 
Cancer Institute NSW and Cancer 
Council Western Australia were used. 
There are three versions of the 
television advertisement: (1) a young 
woman tanning on a beach; (2) a group 
of young men playing footy in a park; 
and (3) a surfer sitting on a beach. 
Through animation the advertisements 
demonstrate how overexposure to 
ultraviolet radiation damages skin cells 
even before signs of burning and how 
melanoma can spread through the 
body. Radio, plane banner in coastal 
areas on weekends. 

Theory: None specified 

Control group: None 

Assessment: 12 Dec - 7 Feb 

The proportions who had greater intentions to use sun 
protection as a result of the “Dark side of tanning” 

television advertisements were similar among adolescents 
males and females (61% and 62%, respectively), but 
somewhat higher among adult females than males (57% 
vs 49%). 
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Outcome measures: attitudes towards 
skin cancer and sun tanning, 
engagement in sun protective 
behaviours, self-reported sunburn 

Makin 
2009 

Post-
interventio
n survey 

Outdoor 
workers 

n=46 OHS 
representatives 

Duration: Single session 

Summary of intervention: interactive 
workplace education session facilitated 
by a trained educator. The session 
provides employees with information 
about the hazards of sun exposure in 
the workplace. 

Theory: None specified 

Control group: None 

Assessment: 4 months follow-up 

Outcome measures: Changes to policy 
or practices 

Nine respondents reported that the session influenced 
changes to policy (20%). One reported that the 
organisation had developed a new policy, seven that the 
organisation had updated their existing policy, and the 
remaining one did not specify what had changed. Of the 
37 organisations where there had been no change in 
policy, 35 reported that no change was necessary, as 
policies were already in place. One quarter (24%) said no 
changes to procedures or practices occurred, although 
several of these noted that the session nevertheless acted 
as a reinforcement of existing policies or a reminder to 
employees. Changes in employees’ use of sun protective 

PPE were reported in more than half of all organisations 
(61%), and use of shaded areas was reported to have 
changed in one quarter of organisations (24%). Less 
frequently reported changes included changing work 
schedules to minimise exposure, role modelling by 
management, and enforcement of sun protection 
policies. 

Martin 
2015 

Pre-post Outdoor 
workers, 
commonly 
male 
(84.4%), 
worked in 
construction 

n=302 pre, n=270 
post 

Duration: Single session between June-
November 2015 

Summary of intervention: cancer 
prevention presentations to workplaces 
with a high proportion of outdoor 
workers 

The majority of respondents (86.5%) indicated that they 
were ‘a lot more likely’ or ‘more likely’ to improve their 

sun protection behaviour as a result of attending the 
presentation. 
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(23.6%) or as 
outdoor 
council 
worker 
(29.1%), 
spent >4 
hours 
outdoors on 
average 
each work 
day (63.9%) 

Theory: None specified 

Control group: None 

Assessment: Immediately post-
intervention 

Outcome measures: Intention to 
improve sun protection behaviour 

Martin 
2016 

Cross-
sectional 
post-
interventio
n 
telephone 
survey 

NR n=1,678 Duration: September/October 2015 

Summary of intervention: The UV Index 
media campaign was originally 
developed by Cancer Council Western 
Australia and aims to increase 
awareness of the UV Index and how it 
informs the use of sun protection. 

Theory: None specified 

Control group: Those who had not seen 
advertisement 

Assessment: November/December 
2015 

Outcome measures: Knowledge, Sun 
protection and intention to check the 
UV forecast 

A total of 31.9% of respondents indicated that they had 
seen the UV Index commercial (11.1% unprompted, 
20.8% prompted). Knowledge of UV Index as a measure 
of the risk of sunburn did not significantly differ between 
those that had seen the UV Index commercial (60.3%) and 
those that had not (61.1%). A significantly higher 
proportion of those that had seen the UV Index 
commercial identified 3 (and above) as the number on 
the UV Index where sun protection is required compared 
to those that had not seen the UV commercial (24.3% vs. 
12.4%). The proportion of respondents that indicated 
they would use sun protection was significantly higher 
amongst those that had seen the UV Index commercial 
(90.8%) compared to those that had not (84.4%). 
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Nathan 
2018 

Pre-post 
survey 

Outdoor 
workers, 
68% men, 
27% aged 
45-54 years, 
60% worked 
outdoors 
most or all 
the time 

n=317 pre-session, 
n=273 post-session 

Duration: Single session 

Summary of intervention: a face-to-
face, fee-for-service workplace 
education program. The program aims 
to educate workers about UV and skin 
cancer prevention in the workplace. 

Theory: None specified 

Control group: None 

Assessment: Pre- and post- session 

Outcome measures: Knowledge, 
perceived risk, attitudes, intention to 
use sun protection while working 
outdoors 

Significant increase in mean score for 'I intend to use sun 
protection when working outdoors' from 4.6 (0.7) to 4.8 
(0.5) p<0.001. 

Skeffingto
n 2016 

Continuou
s tracking 
telephone 
survey 

14-45 year 
olds 

n=305 adolescents, 
n=301 adults 

Duration: 1 Dec 2015 - 29 Feb 2016 
(first year of campaign) 

Summary of intervention: “UV. It all 

adds up” media campaign. Two 30 

second advertisements featuring young 
people doing a range of activities 
outdoors in the sun. A series of 
increasing green numbers appears on 
their bodies, logging time spent in the 
sun. At the end of the advertisement, 
the young male or female protagonist 
is depicted in a hospital ward with the 
numbers on his/her arm red and 
flashing. The slogan “UV. It all adds up” 

is displayed. Bus, plane, radio 

In 2015/16, 22% of respondents had prompted awareness 
of the “UV. It all adds up” advertisement (26% of 

adolescents and 18% of adults). Of all ‘aware’ 

respondents, 55% stated that they were more likely to 
use sun protection (previous years 25-57%). Adolescents 
were significantly more likely to use sun protection as a 
result of being exposed to the “UV. It all adds up” 

campaign than adults (61% of adolescents vs. 46% of 
adults, p < .05). The proportions of those who were likely 
to change the amount of time spent outdoors were 21% 
(11% male and 34% female; p < .01) of adolescents and 
22% (18% male and 25% female; p = ns) of adults 
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advertisements. Online video, social 
media. 

Theory: None specified 

Control group: None 

Assessment: 18 Jan - 23 Feb 

Outcome measures: attitudes towards 
skin cancer and sun tanning, 
engagement in sun protective 
behaviours, self-reported sunburn 

SRC 2013 Cross-
sectional 
online 
tracking 
survey 

13-54 year 
olds 

n=1,970 Duration: Summer (November- March) 
2012-13 

Summary of intervention: Media 
campaign: Dark Side of Tanning plus 
Wes Bonny Testimonial campaign 

Theory: None specified 

Control group: None 

Assessment: Weekly pre and during 
campaign 

Outcome measures: Campaign 
awareness; knowledge of skin 
protection practices and the severity of 
melanoma; Tanning preferences; 
Tanning and skin protection 
behaviours; and Attitudes to tanning 
and skin protection. 

Overall recognition of Dark Side of Tanning (Female) 
reached 66% for the 2012-13 campaign. Recognition of 
any element of the campaign was strong – reaching 80% 
of the target audience over the course of the campaign. 
60-64% (depending on which ad they saw) said they had 
increased or intended to increase their level of sun 
protection as a result. 



 

 
 

367 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

TNS 2012 Cross-
sectional 
online 
tracking 
survey 

13-54 year 
olds 

n=2,130. n=410 
pre-wave, n=1,289 
tracking 2011; 
n=432 pre-wave, 
n=1,698 tracking 
2012. 

Duration: Two summers (Jan-Mar 2011, 
Dec 2011-Feb 2012) 

Summary of intervention: Media 
campaign: Wes Bonny Testimonial 

Theory: None specified 

Control group: None 

Assessment: Weekly pre and during 
campaign 

Outcome measures: Campaign 
awareness; knowledge of skin 
protection practices and the severity of 
melanoma; Tanning preferences; 
Tanning and skin protection 
behaviours; and Attitudes to tanning 
and skin protection. 

66% (2011) 65% (2012) said they had increased or 
intended to increase their level of sun protection as a 
result. 
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Appendix 6: Included studies — quality appraisal 
Early childhood settings:  

Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and 
dropouts 

Intervention 
integrity 

Analyses 

Wollina 2014 Moderate Strong Strong Strong Moderate Moderate Strong Strong Strong Strong 

Ettridge 2011 Strong Moderate Moderate Weak Moderate N/A Moderate N/A Moderate Strong 

Aulbert 2009 Moderate Weak Weak Weak Moderate N/A Strong Strong Strong Moderate 

Stover 2012 Moderate Weak Weak Weak Weak N/A Moderate Weak Moderate Moderate 

 

Primary schools:  

Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and 
dropouts 

Intervention 
integrity 

Analyses 

Hunter 2010 Moderate Strong Strong Strong Strong Moderate Strong Strong Moderate Strong 

Roetzheim 2011 Moderate Strong Strong Strong Strong Moderate Strong Strong Moderate Strong 

Buller 2008 Moderate Moderate Moderate Strong Moderate Moderate Moderate Moderate Moderate Moderate 

Dono 2014 Strong Moderate Strong Weak Moderate N/A Moderate Moderate Moderate Moderate 

Gilaberte 2008 Moderate Moderate Moderate Weak Moderate N/A Moderate Moderate Moderate Moderate 

Quéreux 2009 Moderate Moderate Moderate Moderate Weak N/A Moderate Moderate Moderate Moderate 

Reynolds 2008 Moderate Moderate Moderate Strong Moderate Moderate Moderate Weak Moderate Moderate 
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Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and 
dropouts 

Intervention 
integrity 

Analyses 

Turner 2014 Strong Moderate Moderate Weak Strong N/A Strong Strong Moderate Strong 

Cercato 2013 Moderate Weak Weak Weak Weak N/A Weak Weak Moderate Weak 

Erkin 2017 Weak Weak Moderate Strong Weak Weak Moderate Strong Moderate Moderate 

Kouzes 2017 Moderate Weak Weak Weak Weak N/A Moderate Weak Moderate Moderate 

Miller 2015 Weak Weak Moderate Weak Weak N/A Weak Moderate Moderate Moderate 

Sancho-Garnier 2012 Moderate Weak Weak Strong Weak Moderate Moderate Weak Moderate Moderate 

Reinau 2014 Moderate Weak Strong Weak Moderate N/A Moderate Weak Weak Moderate 

Velasques 2016 Weak Weak Weak Weak Weak N/A Weak Strong Strong Weak 

 

Secondary schools/tertiary education:  

Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Dobbinson 2009 Strong Strong Strong Strong Strong Weak Strong Strong Strong Strong 

Dobbinson 2014 Strong Strong Strong Strong Strong Weak Strong Strong Strong Strong 

Baghianimoghadam 
2011 

Weak Moderate Moderate Strong Weak Weak Moderate Strong Strong Strong 

Reynolds 2008 Moderate Moderate Moderate Strong Moderate Moderate Moderate Weak Moderate Moderate 

Schuz 2013a Moderate Moderate Moderate Strong Moderate Moderate Moderate Moderate Strong Strong 

White 2010 Strong Moderate Moderate Moderate Moderate N/A Moderate Moderate Moderate Moderate 
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Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Brinker 2017 Moderate Weak Weak Weak Weak N/A Weak Strong Strong Moderate 

Buendia Eisman 
2013 

Moderate Weak Weak Moderate Moderate Moderate Moderate Weak Moderate Moderate 

Davis 2015 Moderate Weak Moderate Weak Weak N/A Moderate Weak Moderate Moderate 

Kouzes 2017 Moderate Weak Weak Weak Weak N/A Moderate Weak Moderate Moderate 

Mijkovic 2014 Weak Weak Moderate Weak Weak N/A Weak Moderate Moderate Weak 

Miller 2015 Weak Weak Moderate Weak Weak N/A Weak Moderate Moderate Moderate 

Olson 2008 Moderate Weak Moderate Weak Weak N/A Moderate Strong Moderate Moderate 

Sumen 2015 Weak Weak Weak Moderate Weak N/A Moderate Moderate Strong Moderate 

Roberts 2009 Moderate Strong Moderate Strong Moderate Moderate Moderate Strong Strong Strong 

Carli 2008 Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Dubas 2012 Moderate Moderate Moderate Strong Moderate Weak Moderate Moderate Strong Strong 

Ally 2018 Moderate Weak Weak Weak Moderate Weak Moderate Weak Moderate Moderate 

Fernandez-Morano 
2015 

Moderate Weak Moderate Weak Weak N/A Moderate Moderate Strong Moderate 

Tuong 2014 Moderate Weak Weak Strong Weak Moderate Moderate Strong Strong Moderate 
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Outdoor occupational settings:  

Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and 
dropouts 

Intervention 
integrity 

Analyses 

Andersen 2008 Moderate Moderate Moderate Moderate Moderate Moderate Moderate Weak Moderate Moderate 

Andersen 2012 Moderate Moderate Moderate Moderate Weak Moderate Moderate N/A Moderate Moderate 

Walkosz 2015 Moderate Moderate Moderate Moderate Moderate Moderate Strong Weak Moderate Moderate 

del Boz 2015 Moderate Weak Weak Weak Weak N/A Weak Weak Moderate Weak 

Hall 2008 Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Moderate Moderate 

Hall 2009 Moderate Weak Weak Weak Moderate N/A Moderate N/A Moderate Moderate 

Hiemstra 2012 Moderate Moderate Strong Moderate Moderate Moderate Moderate Strong Moderate Moderate 

Houdmont 2016 Moderate Weak Weak Moderate Moderate N/A Moderate Weak Moderate Moderate 

Lee 2014 Moderate Weak Moderate Weak Weak N/A Weak Moderate Strong Moderate 

Duffy  Moderate Weak Moderate Strong Moderate Strong Moderate Weak Weak Strong 

Malak 2011 Weak Weak Moderate Weak Weak N/A Moderate Moderate Moderate Moderate 

Mayer 2009 Moderate Moderate Moderate Strong Moderate Moderate Strong Strong Moderate Moderate 

Rye 2014 Strong Weak Weak Weak Weak N/A Moderate Weak Moderate Moderate 

Stock 2009 Moderate Moderate Strong Strong Moderate Weak Moderate Strong Moderate Moderate 

Woolley 2008 Strong Moderate Weak Moderate Moderate N/A Moderate Strong Moderate Moderate 
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Outdoor recreational settings:  

Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Andersen 
2017 

Moderate Strong Moderate Strong Strong Moderate Strong Strong Moderate Strong 

Buller 2017a Moderate Strong Moderate Strong Strong Moderate Strong Strong Moderate Strong 

Roberts 2009 Moderate Strong Moderate Strong Moderate Moderate Moderate Strong Strong Strong 

Walkosz 2008 Moderate Moderate Moderate Strong Weak Moderate Strong Moderate Moderate Strong 

Andersen 
2009 

Moderate Moderate Moderate Strong Weak Moderate Strong Moderate Moderate Moderate 

Walkosz 2014 Moderate Moderate Moderate Moderate Weak Moderate Strong Moderate Moderate Moderate 

Walkosz 2015 Moderate Moderate Moderate Moderate Weak Moderate Moderate Moderate Moderate Moderate 

Dubas 2012 Moderate Moderate Moderate Strong Moderate Weak Moderate Moderate Strong Strong 

Emmons 2011 Moderate Moderate Strong Strong Moderate Weak Moderate Moderate Strong Strong 

Pagoto 2010 Moderate Moderate Moderate Strong Moderate Weak Strong Moderate Moderate Strong 

Reynolds 
2008 

Moderate Moderate Moderate Strong Moderate Moderate Moderate Weak Moderate Moderate 

Ally 2018 Moderate Weak Weak Weak Moderate Weak Moderate Weak Moderate Moderate 

Cheng 2011 Low Weak Weak Weak Weak Weak Weak Moderate Weak Weak 

de Troya-
Martin 2014 

Moderate Weak Weak Weak Weak N/A Moderate Weak Moderate Weak 
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Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Buendia 
Eisman 2013 

Moderate Weak Weak Moderate Moderate Moderate Moderate Weak Moderate Moderate 

del Boz 2015 Moderate Weak Weak Weak Weak N/A Weak Weak Moderate Weak 

Farberg 2016 Moderate Weak Moderate Weak Weak N/A Strong Moderate Weak Moderate 

Fernandez-
Morano 2015 

Moderate Weak Moderate Weak Weak N/A Moderate Moderate Strong Moderate 

Potente 2013 Strong Weak Weak Weak Weak N/A Moderate Strong Moderate Moderate 

Tran 2015 Moderate Weak Weak Weak Weak N/A Weak Weak Moderate Weak 

 

 

Shade:  

Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Buller 2017b Strong Strong Strong Strong Strong Moderate Strong Strong Strong Strong 

Dobbinson 
2009 

Strong Strong Strong Strong Strong Weak Strong Strong Strong Strong 

Dobbinson 
2014 

Strong Strong Strong Strong Strong Weak Strong Strong Strong Strong 

Hall 2008 Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Moderate Moderate 
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Health care settings:  

Source Applicability to 
NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Crane 2012 Moderate Strong Moderate Strong Moderate Moderate Moderate Moderate Strong Strong 

Ho 2016 Moderate Strong Moderate Strong Moderate Strong Moderate Strong Strong Strong 

Aneja 2012 Moderate Moderate Strong Strong Moderate Weak Moderate Strong Strong Strong 

Bandi 2010 Moderate Moderate Strong Weak Moderate N/A Moderate N/A N/A Strong 

Cohen 2013 Moderate Moderate Strong Weak Moderate N/A Moderate N/A N/A Strong 

Falk 2008 Moderate Moderate Moderate Strong Moderate Weak Moderate Moderate Strong Strong 

Falk 2011 Moderate Moderate Moderate Strong Moderate Weak Moderate Moderate Strong Strong 

Glanz 2010 Moderate Moderate Moderate Strong Moderate Moderate Moderate Moderate Moderate Strong 

Glanz 2013a Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Moderate Strong 

Glanz 2015 Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Moderate Strong 

Glasser 2010 Moderate Moderate Moderate Strong Moderate Weak Moderate Moderate Strong Strong 

Harrison 
2013 

Strong Moderate Moderate Weak Moderate N/A Moderate Moderate Moderate Moderate 

Rat 2014 Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Moderate Moderate 

Vuong 2014 Strong Moderate Moderate Moderate Moderate N/A Moderate Moderate Strong Moderate 

Armstrong 
2011 

Moderate Weak Weak Strong Weak Weak Moderate Strong Strong Strong 

Mallett 2012 Moderate Weak Strong Weak Weak Moderate Moderate Strong Strong Moderate 

Tsai 2018 Moderate Weak Weak Strong Weak Moderate Moderate Weak Moderate Weak 
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Populations at increased risk of skin cancer due to medical history:  

Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Aspinwall 
2009 

Moderate Moderate Moderate Weak Moderate N/A Moderate Moderate Strong Strong 

Aspinwall 
2014 

Moderate Weak Moderate Weak Moderate N/A Moderate Weak Strong Strong 

Bergenmar 
2009 

Moderate Weak Strong Weak Weak N/A Weak N/A Strong N/A 

Bowen 2015 Moderate Strong Strong Strong Strong Weak Strong Strong Strong Strong 

Glanz 2013b Moderate Moderate Moderate Strong Moderate Moderate Moderate Moderate Strong Strong 

Gritz 2013 Moderate Strong Moderate Strong Strong Moderate Moderate Strong Moderate Strong 

Kasparian 
2009 

Strong Weak Moderate Weak Weak N/A Moderate Moderate Strong Moderate 

Manne 2010 Moderate Moderate Moderate Strong Moderate Moderate Moderate Moderate Strong Strong 

Wu 2018 Moderate Weak Weak Weak Strong N/A Moderate Strong Strong Moderate 

Coughlin 
2017 

Moderate Weak Weak Weak Moderate Weak Moderate Strong Strong Strong 

Loescher 
2013 

Moderate Moderate Moderate Strong Moderate Moderate Weak Strong Strong Moderate 

Patel 2017 Moderate Weak Moderate Weak Weak N/A Moderate Weak Strong Weak 
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Source Applicability 
to NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Robinson 
2014 

Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Strong Moderate 

Robinson 
2016 

Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Strong Moderate 

Sachse 2016 Moderate Weak Weak Weak Weak N/A Moderate Weak Moderate Moderate 

Huang 2013 Moderate Weak Weak Strong Weak Weak Moderate Moderate Strong Strong 

Kaushik 
2015 

Moderate Weak Weak Weak Weak N/A Moderate Moderate Strong Moderate 

Mays 2011 Moderate Moderate Weak Strong Moderate Moderate Moderate Moderate Moderate Moderate 

Recklitis 
2017 

Moderate Weak Weak Weak Weak N/A Moderate Weak Moderate Moderate 

 

 

Mass media campaigns and multicomponent community-wide interventions including mass media:  

Source Applicability to 
NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Aitken 2018 Strong Strong Strong Moderate Strong N/A N/A N/A Moderate Strong 

Dobbinson 
2008 

Strong Strong Strong Moderate Strong N/A Strong Moderate Moderate Strong 
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Dobbinson 
2015 

Strong Strong Strong Moderate Strong N/A Strong Moderate Moderate Strong 

Doran 2016 Strong Strong Strong Strong Strong N/A Strong Moderate Moderate Strong 

Potente 2011 Moderate Moderate Moderate Moderate Weak N/A Moderate Moderate Moderate Moderate 

Sanclemente 
2009 

Weak Weak Weak Weak Weak N/A Weak Weak Moderate Weak 

Shih 2009 Strong Strong Strong Strong Strong N/A N/A N/A Moderate Strong 

 

 

Mobile technology:  

Source Applicability to 
NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Buller 2015a Moderate Moderate Weak Strong Strong Moderate Strong Strong Moderate Moderate 

Buller 2015b Moderate Strong Moderate Strong Strong Moderate Strong Moderate Moderate Moderate 

Ho 2016 Moderate Strong Moderate Strong Moderate Strong Moderate Strong Strong Strong 

Szabó 2015 Moderate Strong Moderate Strong Strong Moderate Moderate Strong Moderate Strong 

Aneja 2012 Moderate Moderate Strong Strong Moderate Weak Moderate Strong Strong Strong 

Armstrong 
2009 

Moderate Moderate Weak Strong Strong Moderate Moderate Strong Strong Strong 

Darlow 2017 Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Strong 

Hingle 2014 Moderate Moderate Moderate Moderate Weak Moderate Moderate Strong Moderate Moderate 



 

 
 

378 EVIDENCE CHECK – SKIN CANCER PREVENTION PROGRAMS | SAX INSTITUTE 

Source Applicability to 
NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Robinson 
2016 

Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Strong Moderate 

Youl 2015 Strong Moderate Weak Strong Moderate Moderate Moderate Strong Strong Strong 

Baker 2016 Strong Moderate Weak Strong Moderate Moderate Moderate Strong Strong Strong 

Brinker 2017 Moderate Weak Weak Weak Weak N/A Weak Strong Strong Moderate 

Duffy  Moderate Weak Moderate Strong Moderate Strong Moderate Weak Weak Strong 

Gold 2011 Strong Weak Weak Strong Strong Moderate Moderate Weak Moderate Moderate 

Lana 2014 Moderate Weak Weak Moderate Weak Weak Weak Weak Moderate Moderate 

Sachse 2016 Moderate Weak Weak Weak Weak N/A Moderate Weak Moderate Moderate 

 

 

Message testing:  

Source Applicability to 
NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Cheetham 
2016 

Moderate Strong Moderate Strong Moderate Moderate Moderate Strong Strong Strong 

Good 2011 Moderate Strong Moderate Strong Moderate Moderate Moderate Strong Strong Strong 

Aspden 
2015 

Moderate Moderate Weak Strong Moderate Moderate Strong Strong Strong Strong 
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Source Applicability to 
NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Chait 2015 Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Strong 

Cooper 
2014 

Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Cornelis 
2014 

Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Cox 2009 Moderate Moderate Weak Strong Moderate Strong Moderate Strong Strong Moderate 

Heckman 
2013 

Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Strong 

Heckman 
2016 

Moderate Moderate Weak Strong Moderate Strong Moderate Moderate Strong Moderate 

Heckman 
2017 

Moderate Moderate Weak Strong Moderate Strong Moderate Moderate Strong Moderate 

Hevey 2010 Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Hevey 2014 Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Hwang 2012 Moderate Moderate Moderate Strong Weak Strong Moderate Moderate Strong Moderate 

Jessop 2009 Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Strong Moderate 

Landau 2018 Moderate Moderate Weak Strong Moderate Moderate Moderate Moderate Strong Strong 

Mahler 2008 Moderate Moderate Weak Strong Moderate Strong Moderate Strong Strong Moderate 

Mahler 2010 Moderate Moderate Weak Strong Moderate Strong Moderate Strong Strong Moderate 

Mahler 2013 Moderate Moderate Weak Strong Moderate Strong Moderate Strong Strong Moderate 
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Source Applicability to 
NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Mahler 2018 Moderate Moderate Weak Strong Moderate Strong Moderate Strong Strong Moderate 

Morris 2014 Moderate Moderate Moderate Strong Moderate Moderate Moderate Strong Strong Moderate 

Notebaert 
2014 

Strong Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Prentice-
Dunn 2009 

Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Reid 2013 Moderate Moderate Moderate Strong Moderate Moderate Moderate Weak Moderate Moderate 

Schuz 2013b Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Strong 

Thomas 
2011 

Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Walsh 2014 Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

White 2015 Strong Moderate Weak Strong Moderate Moderate Moderate Moderate Strong Strong 

Williams 
2013 

Moderate Moderate Weak Strong Moderate Moderate Moderate Strong Strong Moderate 

Zhou 2015 Moderate Moderate Weak Strong Moderate Moderate Moderate Moderate Moderate Moderate 

Bae 2017 Moderate Weak Weak Weak Weak N/A Moderate Strong Strong Moderate 

Craciun 
2012a 

Moderate Weak Weak Strong Weak Weak Weak Strong Strong Moderate 

Craciun 
2012b 

Moderate Weak Weak Strong Weak Weak Weak Strong Strong Moderate 
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Source Applicability to 
NSW 

Quality of 
evidence 
(overall) 

Selection 
bias 

Study 
design 

Confounders Blinding Data 
collection 
methods 

Withdrawals 
and dropouts 

Intervention 
integrity 

Analyses 

Hernandez 
2014 

Weak Weak Weak Weak Weak N/A Weak Strong Strong Moderate 

Loosemore 
2015 

Moderate Weak Weak Weak Weak N/A Moderate Strong Strong Moderate 

Orbell 2008 Moderate Weak Weak Strong Weak Moderate Moderate Strong Strong Moderate 

Owen 2016 Moderate Weak Weak Moderate Weak Moderate Moderate Weak Moderate Moderate 

Presti 2014 Strong Weak Weak Weak Weak N/A Moderate Strong Strong Moderate 

van Osch 
2008 

Moderate Weak Weak Strong Moderate Strong Moderate Weak Strong Moderate 

Williams 
2012 

Moderate Weak Weak Weak Weak N/A Moderate Strong Strong Moderate 
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