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Abstract

Background and Objectives—To examine the effectiveness of behavioral interventions for 

melanoma prevention targeted to individuals at elevated risk due to personal and/or family history.

Methods—Through literature searches in 5 search databases (through July 2014), 20 articles 

describing 14 unique interventions focused on melanoma prevention among individuals at elevated 

risk for the disease were identified. Interventions targeting only patients undergoing active 

treatment for melanoma were excluded.

Results—The average study quality was moderate. The majority of interventions (6 out of 9, 

66% of studies) led to improvements in one or more photoprotective behaviors, particularly for 

improvements in use of protective clothing (3 out of 5, 60% of studies), and frequency and/or 

thoroughness of skin self-examinations (9 out of 12, 75%). Fewer interventions (5 out of 14, 36%) 

targeted uptake of total body skin examinations (60% led to improvements). Also, fewer 

interventions targeted all three preventive behaviors (5 out of 14, 36%).

Conclusions—Findings suggest future interventions should aim to improve adherence across 

multiple preventive behaviors, over a longer time period (past 8 months post-intervention), and 

target high-risk children. Studies should include adequate sample sizes to investigate moderators 

and mediators of intervention effectiveness. Interventions may be strengthened by new techniques, 
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such as incorporating family members (e.g., to improve thoroughness of skin self-examinations) 

and eHealth technology.
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Introduction

Melanoma is the 6th most common form of cancer in the United States and is associated 

with significant morbidity and mortality (Guy, Machlin, Ekwueme, & Yabroff, 2014; 

Surveillance Epidemiology and End Results Program, 2013, 2015). Prevention of melanoma 

is therefore a major public health priority (U.S. Department of Health and Human Services, 

2014). Thus far, the majority of interventions designed to prevent melanoma have consisted 

of primary prevention strategies for the general population (Buller & Borland, 1999; Lin, 

Eder, & Weinmann, 2011; Poochareon, Federman, & Kirsner, 2004). Interventions typically 

target individuals’ use of photoprotection, including regular use of sunscreen and physical 

barriers such as protective clothing and shade structures, and reducing engagement in risk 

behaviors such as use of tanning booths. While primary prevention of melanoma is essential, 

recent literature has emphasized the importance of targeting cancer prevention approaches to 

those at elevated risk due to biological or behavioral risk factors (Diao & Lee, 2013; Manne 

et al., 2004; McLoone, Menzies, Meiser, Mann, & Kasparian, 2013; Miller et al., 2015; 

Niendorf & Tsao, 2006; Pharoah et al., 2002). Focusing on individuals at elevated risk for 

melanoma is particularly relevant because skin cancer prevention guidelines emphasize the 

importance of screening higher risk populations, as opposed to the general population, to 

facilitate early detection (U.S. Preventive Services Task Force, 2009), and screening may 

improve melanoma-related mortality (Katalinic et al., 2012; Schneider, Moore, & 

Mendelsohn, 2008).

For melanoma, individuals who have a personal or family history of the disease are at 

particularly elevated risk for developing the disease (Burden et al., 1994; Ferrone et al., 

2005; Leachman et al., 2009; Siskind, Aitken, Green, & Martin, 2002). Risk for melanoma 

is 2-fold for individuals with a first-degree relative with melanoma (Cho, Rosner, Feskanich, 

& Colditz, 2005; Ford et al., 1995). In contrast, risk for developing melanoma is up to 70-

fold (Bishop et al., 2002) for individuals who carry the CDKN2A/p16 genetic mutation. In 

addition to photoprotection to reduce risk for developing melanoma (Balk, 2011; Green, 

Wallingford, & McBride, 2011), early detection is vital and effective for high-risk groups 

(Yagerman & Marghoob, 2013). Early detection includes obtaining annual total body skin 

exams (TBSEs) from health providers, typically thought of as the screening gold standard, 

and implementing regular skin self-examinations (SSEs), particularly important since 

melanoma can develop and spread rapidly.

To date, there is no comprehensive, systematic review of behavioral interventions to prevent 

melanoma in individuals (both pediatric and adult populations) at elevated risk due to 

personal and/or family history. Pediatric populations are important to include in melanoma 

prevention efforts because modifiable environmental risk factors for melanoma, such as 
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ultraviolet radiation (UVR) exposure and severe sunburns, date back to childhood (Dennis et 

al., 2008; Oliveria, Saraiya, Geller, Heneghan, & Jorgensen, 2006; Pustisek, Sikanic-Dugic, 

Hirsl-Hecej, & Domljan, 2010; Wu, Han, Laden, & Qureshi, 2014). Prior reviews focused 

on efforts to improve the psychological and health behavior functioning of individuals with a 

personal history of melanoma (McLoone et al., 2013) or on melanoma prevention in the 

general pediatric or adult population (Buller & Borland, 1999; Poochareon et al., 2004). The 

goals of the current systematic review were to summarize the empirical literature on 

melanoma preventive interventions targeting children and adults at elevated risk and to use 

the review results to provide recommendations for future development of interventions for 

at-risk populations.

Materials and Methods

Search Strategy

We conducted searches in PubMed, SCOPUS, PsycINFO, Ebscohost (including CINAHL), 

and GoogleScholar for all literature indexed in these search engines through July 2014. 

Librarian-designed search strategies that incorporated the following terms were used: 

melanoma, prevention, screening, intervention, sun protection, photoprotection, risk, 

behavior, behaviour, teenage, child, infant, pediatric. As an example, the PubMed search 

strategy is provided in the Appendix. The wildcard (*) symbol was used whenever possible. 

Reference lists of articles collected were also hand-searched to identify additional articles 

that could be included in the current review.

Inclusion and exclusion criteria

Articles were eligible for inclusion in the current review if they: 1) included participants at 

elevated risk for melanoma, defined as a higher level of risk compared to the general 

population due to personal or family history for melanoma; 2) tested an intervention 

expected to promote adherence to at least one melanoma preventive behavior (i.e., 

photoprotection, SSE, TBSE); 3) included ≥1 outcome assessing implementation of the 

preventive behavior(s) outside of the intervention session; 4) were published in a peer-

reviewed journal; and 5) were written in English. Articles were excluded if they focused 

exclusively on individuals currently undergoing active treatment for melanoma because 

treatment, not prevention, is typically the main priority.

Data extraction

Each article was coded for characteristics describing the sample, study design, the 

intervention, and outcomes. Study sample characteristics coded included participant age and 

type of elevated melanoma risk. Study design characteristics included the sample size at 

baseline, participant recruitment strategies, number of assessment timepoints, and length of 

follow-up. Intervention characteristics and outcomes included intervention participants (i.e., 

individual alone, individual + partner or other family members), content, theoretical model 

underlying the intervention, intervention format, number of sessions, interventionist (e.g., 

nurse), preventive behavior(s) targeted (determined based on which preventive behaviors the 

study author reported they were intending to change and the presence of outcome measures 

for those behavior), outcome measures and length of follow-up, and changes in preventive 
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behavior(s). We also coded for moderators and mediators of intervention effectiveness. 

Moderator findings that differentiate participant characteristics associated with better or 

worse intervention outcomes could inform methods for tailoring interventions to maximize 

intervention effectiveness. Mediator findings explain the mechanisms by which interventions 

work and augment understanding of the processes through which interventions impact 

preventive behaviors. Study quality was assessed using the GRADE method (Higgins & 

Green, 2008). Interrater reliability coding on a subset (25%) of articles was adequate (85% 

agreement). Disagreements about coding were resolved via discussion.

Results

The search strategies identified 1,385 articles (Figure 1). Of those, 20 met the inclusion 

criteria and are summarized in the current review (see Tables 1 and 2). The 20 published 

reports describe findings from 14 studies.

Sample characteristics and study design

A summary of the average number of participants, definitions of elevated risk, study design, 

and recruitment strategies is contained in Table 1. Across the studies included, participants’ 

mean ages ranged from 7 to 60 years (mean=43.0 years). All but one study focused on adults 

(Gritz et al., 2013). Of the studies that examined photoprotection and/or UVR exposure as 

an outcome (n=9), 33% (n=3) controlled for season. Most of the 14 studies measured 

preventive behavior outcomes at a single timepoint after the intervention (n=9, 64%), and the 

remainder reported 2 assessments. The average length of follow-up post-intervention across 

the 14 studies was 8 months (SD=6), with the maximum follow-up period being 24 months. 

Across the 14 studies, the first reported assessment of preventive behavior outcomes 

occurred on average at 5 months (SD=3, range: 1–12). Second assessments occurred on 

average at 8 months (SD=5, range: 4–24).

Intervention content, theoretical basis, and format

The content of interventions is presented in Tables 1 and 2. The most common content 

included education on the importance of and/or how to conduct SSEs (71%) and education 

on melanoma and skin cancer and their prevention (50%). Less common content included 

behavior change strategies (14%), and mole mapping and digital photography to assist in 

performing TBSEs and SSEs (7%). Almost half of the reports stated that the intervention 

tested was grounded in one or more theoretical models (Table 1). Interventions varied in 

their format. The most common format consisted of in-person intervention sessions with a 

healthcare provider or trained study staff member (n=9, 60%). Of the studies that tested in-

person interventions, other formats used included tools to assist with SSEs (e.g., magnifying 

glass; n=3), mole diaries (n=2), and written materials on melanoma prevention and/or 

screening (n=10). Other formats used less frequently included print/multimedia materials 

mailed to the home (n=2) (Glanz, Schoenfeld, & Steffen, 2010; Gritz et al., 2013), telephone 

session plus written materials (n=2) (Geller et al., 2006; Manne et al., 2010), and computer-

delivered material (n=1) (Glazebrook, Garrud, Avery, Coupland, & Williams, 2006).
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Intervention outcome(s)

The primary preventive behavior outcome for the vast majority of interventions was the 

occurrence, frequency, and/or thoroughness of SSEs (n=11, 79%). A similar proportion of 

interventions targeted photoprotection and UVR exposure (n=10, 71%). Fewer intervened on 

TBSEs, which are typically recommended on an annual or semi-annual basis for high-risk 

populations without a history of melanoma (n=5, 36%). Approximately one-third of 

interventions (n=5, 36%) targeted all three preventive behaviors. Approximately one-quarter 

each of interventions targeted photoprotection only (n=3, 21%), and SSE only (n=4, 29%), 

and the remainder targeted both photoprotection and SSE (n=2, 14%).

Intervention delivery

The vast majority of interventions included only the individual at elevated risk for melanoma 

(n=11, 79%). Some interventions included both the individual at risk for melanoma and a 

family member, such as a partner/spouse or parent (n=3, 21%) (Boone et al., 2009; Gritz et 

al., 2013; Robinson, Turrisi, & Stapleton, 2007). Interventions were delivered by genetic 

counselors (n=3, 21%), physician and/or nurse (n=4, 29%), trained research assistant (n=2, 

14%), health educator (n=2, 14%), via postal mailings (n=2, 14%), and via a computerized 

program (n=1, 7%). On average, sessions took place during 2 contacts with participants 

(SD=1.8, range: 1–7, mode=1).

Intervention effectiveness

Photoprotection—6 out of the 9 interventions targeting photoprotective behaviors (66%) 

produced statistically significant improvements in at least one self-reported photoprotective 

behaviors at one or more post-intervention assessments (Aspinwall, Leaf, Kohlmann, Dola, 

& Leachman, 2009; Aspinwall, Taber, Kohlmann, Leaf, & Leachman, 2014; Geller et al., 

2006; Glanz et al., 2010; K. Glanz et al., 2013; Glazebrook et al., 2006; Gritz et al., 2013; 

Kasparian, Meiser, Butow, Simpson, & Mann, 2009; Manne et al., 2010; Rat et al., 2014). 

Photoprotective methods assessed included use of protective clothing, sunscreen, and 

decreasing UVR exposure. At the first assessment post-intervention, the majority of 

interventions targeting protective clothing (3 out of 5, 60%) reported significant 

improvements in these behaviors. Fewer interventions targeting sunscreen use (2 out of 6, 

33%), decreased UVR exposure (1 out of 5, 20%) and composite measures of 

photoprotective behaviors (1 out of 3, 33%) reported significant improvements. Three 

interventions had follow-up assessments where the photoprotective outcomes were measured 

a second time post-intervention. Both interventions targeting protective clothing (2 out of 2, 

100%), the lone intervention targeting composite photoprotective behaviors (1 out of 1, 

100%), and 1 intervention targeting UVR exposure (1 out of 2, 50%) reported significant 

improvements in behaviors at follow-up compared with baseline. The interventions targeting 

sunscreen use did not report significant improvements in this behavior at follow-up as 

compared with baseline (0 out of 2, 0%). Photoprotection was most often assessed using 

self-report measures, and some studies also included interviews. Specific intervention 

findings are described below and in Table 2.

Three interventions employed genetic test reporting and counseling (Aspinwall et al., 2009; 

Aspinwall et al., 2014; Glanz et al., 2013; Kasparian et al., 2009). Significant improvements 
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in the use of protective clothing was the most consistently reported preventive behavior 

(Aspinwall et al., 2009; Aspinwall et al., 2014; Glanz et al., 2013). There were no significant 

improvements in sunscreen use reported in any of the genetic testing interventions.

Three interventions targeted photoprotective behaviors among first-degree relatives of 

individuals with melanoma (Geller et al., 2006; Gritz et al., 2013; Manne et al., 2010). One 

intervention led to significant improvements in a composite photoprotection measure 1 year 

post-intervention but not at 6 months (Manne et al., 2010). The second intervention that 

included tailored educational materials, and telephone counseling sessions reported no 

significant improvements across photoprotective behaviors (Geller et al., 2006). Among 

children at risk for melanoma, an intervention that provided print, multimedia, and 

interactive materials on melanoma prevention produced significant improvements in 

sunscreen reapplication 1 month post-intervention and improvements in use of wide-

brimmed hats 4 months post-intervention (Gritz et al., 2013).

Two interventions focused on individuals at risk for melanoma due to a range of risk factors 

(e.g., phenotypic factors, family history) (Glanz et al., 2010; Glazebrook et al., 2006). 

Glazebrook et al. tested a computer-based intervention, with results of increased 

photoprotective behaviors measured by a composite self-report measure (Glazebrook et al., 

2006). Another intervention provided information on participant’s individualized risk for 

melanoma, associated recommendations for preventive behaviors, tools for monitoring UVR 

exposure, and SSE instructions and tools (Glanz et al., 2010). Use of hat and sunglasses 

improved significantly. There were significant improvements in sunscreen application as 

assessed via a diary, but not when assessed via the Sun Habits Survey.

Self skin-examination—Most interventions targeting SSE behaviors (9 out of 12 

interventions, 75%) led to statistically significant improvements in the frequency and/or 

thoroughness of SSEs at least one follow-up assessment post-intervention (Aspinwall, Leaf, 

Dola, Kohlmann, & Leachman, 2008; Aspinwall, Taber, Leaf, Kohlmann, & Leachman, 

2013; Berwick, Oliveria, Luo, Headley, & Bolognia, 2000; Boone et al., 2009; Geller et al., 

2006; K. Glanz et al., 2010; Glanz et al., 2013; Glazebrook et al., 2006; Hay et al., 2006; 

Kasparian et al., 2009; Manne et al., 2010; Oliveria et al., 2004; Rat et al., 2014; Robinson, 

Turrisi, Mallett, Stapleton, & Pion, 2010; Robinson et al., 2007; Taber, Aspinwall, Leaf, 

Kohlmann, & Leachman, 2013). At the first assessment post-intervention, the majority of 

interventions targeting SSE reported significant improvements in SSE frequency (8 out of 

12, 67%), but fewer targeting SSE thoroughness (1 out of 4, 25%) or both frequency and 

thoroughness (1 out of 3, 33%) reported improvements. Three interventions had follow-up 

assessments and reported significant improvements in SSE frequency (2 out of 3, 67%), SSE 

thoroughness (2 out of 2, 100%), and both SSE frequency and thoroughness (2 out of 2, 

100%), relative to baseline levels. The specific intervention findings are described below and 

in Table 2.

Interventions ranged widely in how SSE recommendations were delivered. Some provided 

recommendations to perform SSEs in the context of delivering melanoma genetic test results 

(Aspinwall et al., 2008; Glanz et al., 2013), with improvements observed in SSE frequency 

(Aspinwall et al., 2008; Aspinwall et al., 2013; Glanz et al., 2013; Taber et al., 2013) and 

Wu et al. Page 6

Prev Med. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



thoroughness (Aspinwall et al., 2008; Aspinwall et al., 2013; Taber et al., 2013). Other 

interventions provided more detailed instruction and tools for SSEs through in-person 

sessions (Berwick et al., 2000; Hay et al., 2006; Oliveria et al., 2004; Rat et al., 2014). These 

interventions led to significant improvements in SSE frequency but not thoroughness. 

Another intervention involved individuals’ partners in the intervention to facilitate partner-

assisted skin exams (Boone et al., 2009; Robinson et al., 2007). Boone et al. was the only 

study to use an objective measure of SSE thoroughness (i.e., dermatologist-identified 

lesions) and demonstrated that participants missed concerning skin lesions in certain body 

areas, even if partners were involved in assisting with the skin exams (Boone et al., 2009).

Total body skin examination—Fewer interventions targeted TBSE adherence. Three out 

of the 5 interventions (60%) targeting TBSE adherence demonstrated statistically significant 

improvements. Two genetic testing interventions reported improved adherence to TBSE 

recommendations (Aspinwall et al., 2013; Kasparian et al., 2009) while another genetic 

testing intervention reported no improvements 4 months post-testing (Glanz et al., 2013). 

Two other interventions for relatives of melanoma patients had mixed findings for TBSE 

adherence at 1 year (Geller et al., 2006; Manne et al., 2010).

Other outcomes: Risk behaviors—Half of the studies (n=7, 50%) assessed risk 

behavior outcomes at post-intervention, including intentional sunbathing or being tan (n=4), 

tanning bed use (n=2), and sunburn occurrence (n=5). Studies reported decreased frequency 

of sunbathing or participant reports of being tan (Aspinwall et al., 2014; Bergenmar, 

Hansson, & Brandberg, 2009; Geller et al., 2006; Rat et al., 2014). There was limited 

evidence for changes in tanning bed use, which was generally low, with one study reporting 

no changes (Rat et al., 2014) and another study reporting mixed findings on changes in 

tanning bed use among the 2 participants who reported any tanning bed use (Aspinwall et 

al., 2014). Only one study demonstrated significant decreases in sunburn occurrence 

(Aspinwall et al., 2014) among participants (K. Glanz et al., 2010; K. Glanz et al., 2013; 

Gritz et al., 2013; Rat et al., 2014).

Moderators of intervention effectiveness

More than half of the reports (n=13, 65%, mean sample size=207, SD=223) examined 

potential moderators of intervention effectiveness. These included analyses of participant 

demographic characteristics such as gender and age (Boone et al., 2009; Glanz et al., 2010; 

Gritz et al., 2013), personal or family diagnosis of melanoma during the study (Aspinwall et 

al., 2014), knowledge of preventive behaviors (Robinson et al., 2010), seasonality associated 

with the intervention (Aspinwall et al., 2009), SSE self-efficacy (Geller et al., 2006; 

Robinson et al., 2010), and perceived barriers and benefits (Glanz et al., 2010; Taber et al., 

2013). For example, demographic factors associated with improved preventive behavior 

adherence among children were parent participants who had younger children (Gritz et al., 

2013), males having partner-assisted SSEs conducted by females (Boone et al., 2009), lack 

of melanoma family history (Gritz et al., 2013), socioeconomic factors (Aspinwall et al., 

2013), and study site (Glanz et al., 2010). Studies with adults indicated that older 

participants had significantly greater improvements in adherence to melanoma preventive 

behaviors (Boone et al., 2009; Glanz et al., 2010). Psychosocial factors that were not found 
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to be significant moderators of intervention outcomes included SSE efficacy, SSE attitude, 

and SSE knowledge (Robinson et al., 2010).

Some studies examined the extent to which illness- or risk-specific characteristics moderated 

intervention effectiveness (Aspinwall et al., 2009; Berwick et al., 2000; Gritz et al., 2013; 

Manne et al., 2010). Increases in SSE frequency were associated with younger age of 

diagnosis among the participant’s first-degree relative (Manne et al., 2010). Individuals at 

higher risk for melanoma generally had greater improvements in melanoma preventive 

behaviors compared with those at lower or unknown levels of risk (Aspinwall et al., 2008; 

Aspinwall et al., 2013; Glanz et al., 2010; Kasparian et al., 2009). One study noted, however, 

that although CDKN2A/p16 carriers were more likely to obtain TBSEs, there were no 

differences in sunscreen use or SSE behavior compared with individuals who had declined 

testing (Kasparian et al., 2009). Another study presented contrary findings that there was no 

difference in SSE occurrence post-intervention between those at high vs. low risk due to a 

personal history of melanoma or the presence of atypical nevi (Berwick et al., 2000).

Mediators of intervention effectiveness

Only a few reports (n=3, 15%, mean sample size=422, SD=313) examined potential 

mediators of intervention effectiveness, which are often constructs of interest in health 

behavior theories such as the Health Belief Model (Janz & Becker, 1984). Mediators 

examined included self-efficacy, perceived barriers and benefits, risk perceptions, social 

norms, intentions, and worry/anxiety related to preventive behaviors. Findings for self-

efficacy varied: in one study, higher levels of SSE self-efficacy accounted for improvements 

in SSE outcomes (Hay et al., 2006), but in another study, sunscreen self-efficacy was not a 

significant mediator of photoprotection outcomes (Manne et al., 2010). Perceived barriers 

and benefits to melanoma preventive behaviors were generally not significantly related to 

preventive behavior implementation (Glanz et al., 2010; Manne et al., 2010). Perceived 

benefits of TBSEs and of photoprotection were not mediators of TBSE and photoprotection 

adherence, respectively (Manne et al., 2010).

There was mixed evidence for the role of intentions as mediators between intervention group 

and melanoma preventive behavior outcomes among two RCTs of interventions tailored to 

participants’ melanoma risk level (n=724, n=443) (Glanz et al., 2010; Manne et al., 2010). 

Other psychosocial factors that were not found to be significant mediators of 

photoprotection and SSE outcomes included melanoma worry, SSE anxiety, skin cancer 

knowledge, skin awareness, risk perception, and social norms (K. Glanz et al., 2010; Hay et 

al., 2006).

Risk of bias and study quality

Using the GRADE method recommended by the Cochrane Collaboration (Higgins & Green, 

2008), we evaluated study quality and the potential risk for bias based on information in the 

reports. Study quality ranged from very low to high with average study quality rated as 

moderate. For reports of RCTs (n=12), we assessed for adequate sequence generation (33%, 

n=4), adequate allocation concealment (17%, n=2), and adequate blinding procedures (50%, 

n=6). For all reports, we assessed for adequate explanation of incomplete outcome data 
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(32%, n=6), reports free of selective outcome reporting (47%, n=9), and reports free of other 

problems indicating the study was at high risk for bias (37%, n=7). In general, there was 

limited information in reports on the risk of bias dimensions.

Conclusions

The occurrence of melanoma and associated mortality are thought to be at least partially 

preventable through photoprotective strategies, and screening may facilitate early detection 

(Green, Williams, Logan, & Strutton, 2011; U.S. Department of Health and Human 

Services, 2014; Yagerman & Marghoob, 2013). As a result, behavioral interventions that 

promote individuals’ adherence to melanoma preventive behaviors, particularly among high-

risk populations, are of utmost importance. The present review aims to inform future 

research by providing a systematic summary of the current state of the literature on 

behavioral interventions aimed at preventing melanoma among individuals at elevated risk 

due to personal or family history.

The majority of interventions demonstrated statistically significant improvements in the 

preventive behaviors targeted. Specifically, 66% of interventions targeting photoprotection, 

75% of interventions targeting SSE, and 60% of interventions targeting TBSE led to 

significant improvements. These findings also underscore that individuals at elevated risk for 

melanoma were not, on average, optimally adherent to melanoma preventive behaviors prior 

to intervention. A larger proportion of interventions yielded improved use of protective 

clothing and SSE frequency than improvements in sunscreen use, decreased UVR exposure 

and SSE thoroughness. There were mixed findings on improvements in obtaining TBSEs. 

Our findings indicate that interventions are needed to improve high-risk individuals’ 

engagement in all photoprotective behaviors and to target not only SSE frequency but also 

thoroughness.

Follow-up assessments of outcomes were limited in duration. There were mixed findings on 

improvements in or sustaining of photoprotection outcomes. However, SSE improvements 

were consistently observed or sustained at follow-up. Follow-ups were unlikely to extend 

into and take place during the same season in which baseline assessments occurred, which 

could affect photoprotection outcomes due to seasonal differences. Future interventions 

could include follow-ups that allow assessments of adherence to preventive behaviors over a 

sufficiently long period (e.g., at least one year for TBSE) and seasonally-timed assessments 

for photoprotective behaviors.

The moderator findings indicated that personal history of melanoma, more recent personal 

diagnosis of melanoma, and younger age of family member’s diagnosis were associated with 

better intervention outcomes (Aspinwall et al., 2009; Berwick et al., 2000; Manne et al., 

2010). These findings underscore the importance of targeting interventions that promote 

preventive behaviors to high-risk groups. Initial evidence from mediator findings was mixed 

for the role of self-efficacy and intentions as mechanisms underlying preventive behavior 

change. Future work is needed to elucidate intervention mechanisms accounting for 

improvements in preventive behavior adherence.
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The results of the current review should be considered within the context of a few 

limitations. While the average study quality was moderate, quality of studies varied. The 

studies included in the current review defined elevated risk for melanoma in several ways. 

As the evidence base for behavioral interventions to improve adherence to melanoma 

preventive behaviors among high-risk individuals grows, it will be useful to summarize 

intervention outcomes by type of elevated risk.

Future interventions for high-risk populations could target the range of recommended 

preventive behaviors, including photoprotection, SSE, and TBSE. When targeting SSEs, 

interventions should ideally focus on both SSE frequency and thoroughness, which was 

done in only one-third of interventions. Thorough SSEs allow detection of problematic 

moles that could appear anywhere on the body, including areas less immediately visible 

(e.g., bottoms of feet, scalp).

Based on moderator findings, future interventions may benefit from tailoring content to the 

type of melanoma risk that individuals have (Glanz et al., 2010; Glazebrook et al., 2006; 

Manne et al., 2010). For instance, individuals at more moderate risk for melanoma or who 

do not have a personal history of the disease may require different interventions that increase 

the salience of risk. In addition, interventions are needed to address preventive behavior 

adherence among minor children at elevated risk for melanoma who have an opportunity to 

implement preventive behaviors from a young age (Dennis et al., 2008; Oliveria et al., 2006; 

Pustisek et al., 2010).

With the exception of one study that included individuals’ partners (Boone et al., 2009; 

Robinson et al., 2007), the interventions included in this review targeted high-risk 

individuals alone. However, it may be particularly useful to involve other family members in 

interventions so that participants learn to collaborate on or receive support for preventive 

behavior implementation (e.g., reminders to use photoprotection, assistance with SSEs) 

(Taber et al., 2013). To maximize sustainability of interventions, which can be intensive and 

expensive, future interventions could integrate technology platforms (e.g., web-based 

resources, virtual sessions) to increase convenience and exposure to intervention material 

(Cushing & Steele, 2010; Nilsen et al., 2012). In addition, sustainability could be augmented 

by incorporating intervention components delivered by health educators or trained 

bachelor’s or master’s level individuals. The interventions in the current review relied 

primarily on in-person intervention formats delivered by healthcare providers.

The results of this review hold several implications for the design of future studies. Half of 

the studies reviewed included moderator analyses and a smaller proportion (15%) included 

mediation analyses. Ideally, future interventions will continue to be grounded in theoretical 

frameworks relevant to health behaviors and utilize behavior change strategies with known 

effectiveness (Davis, Campbell, Hildon, Hobbs, & Michie, 2014; Glanz & Bishop, 2010; 

Hillhouse, Turrisi, & Kastner, 2000; Jackson & Aiken, 2000; Michie, van Stralen, & West, 

2011). Studies that incorporate larger samples will be better powered to conduct moderator 

and mediator analyses that can guide intervention design and understanding of the 

mechanisms underlying intervention effectiveness.
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Additional work to improve assessments of participants’ engagement in preventive behaviors 

is needed, particularly to validate self-reported measures with objective measures (e.g., UVR 

dosimetry or reflectance spectroscopy, skin exam implemented by healthcare provider, 

medical records documenting skin exam obtained from healthcare provider) (Glanz & 

Mayer, 2005). All of the studies reviewed used self-report measures of adherence to 

preventive behaviors, and relatively few used validated self-reported measures. It would also 

be useful to devise strategies to assess functionally overlapping photoprotective behaviors 

(e.g., use of protective clothing negates the need for sunscreen on covered skin).

Children and adults at high risk for melanoma are a vulnerable population that could benefit 

from targeted melanoma preventive interventions. Existing interventions for these at-risk 

individuals show promise for improving implementation of preventive behaviors. Future 

efforts are needed to build on these existing interventions and other interventions to promote 

cancer prevention health behaviors (Sabatino et al., 2012) by increasing efficacy and 

effectiveness across multiple melanoma preventive behaviors through incorporation of 

behavior change strategies, to target different at-risk populations, to identify mechanisms 

underlying effective interventions, and to continue innovations and progress in the formats 

and content of interventions. Melanoma preventive interventions that are tailored for high-

risk populations are a unique opportunity to provide personalized cancer prevention leading 

to improved health outcomes.
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Appendix

PubMed literature search strategy:

((Melanoma OR melanomas) AND (prevention OR screening OR intervention OR 

interventions OR protection OR protections)) AND (risk OR risks) AND (behavior OR 

behaviors OR behavior* OR behaviour*) AND (adolescent[tw] OR adolescents[tw] OR 

adolescence[tw] OR teenage*[tw] OR child[tw] OR children[tw] OR infant[tw] OR 

infants[tw] OR pediatric[tw] OR pediatrics[tw])
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Highlights

• Preventive interventions for those at-risk can improve photoprotection & 

screening.

• Relatively few interventions targeted uptake of total body skin examinations.

• Future interventions could promote adherence across multiple preventive 

behaviors.

• Melanoma preventive interventions for high-risk children are needed.

Wu et al. Page 16

Prev Med. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Selection of reports included in systematic review
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Table 1

Summary of study characteristics, design and theoretical basis across all studies included in the review

Sample Characteristics n SD Range

Mean Sample Size 194 208 11–724

Median Sample Size 100 - -

Mean Age of Participants 43.0 * 7–60a

Elevated Risk Sample Targeted # of unique studies %

 Family history of melanoma 4 29

 Multiple risk factorsb 4 29

 CDKN2A/p16 mutation 3 21

 Personal history of melanoma 2 14

 Presence of dysplastic nevi 1 7

Study Design and Recruitment

Study Design # of unique studies %

 Randomized controlled trial 10 71

 Single group, pre-post design 4 29

Recruitment Strategy # of unique studies %

 Clinic 7 50

 Registry/medical records 5 36

 Family members of clinic patient 1 7

 Newspaper advertisement 1 7

Intervention Content and Theoretical Basis

Content # of unique studies %

 General melanoma education 7 50

 Sunscreen education, limit UVR exposure 6 43

 Photoprotection strategies for children 1 7

 SSE importance and/or instruction 10 71

 Mole mapping 1 7

 TBSE education 5 36

 Melanoma genetic testing & education 4 29

 Behavior change strategies 2 14

 Assessment of risk factors 4 29

 Dangers of tanning 1 7

Theoretical Model Underlying Intervention # of reports %

 Intervention grounded in ≥1 Model 9 45
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Sample Characteristics n SD Range

  Social Cognitive Theory 5 25

  Health Belief Model 5 25

  Theory of Planned Behavior 2 10

Preventive Behaviors Targeted by Interventions # of reports %

 Photoprotection 10 71

 SSE 11 79

 TBSE 5 36

Adherence Outcome Assessment # of reports %

 Investigator designed self-reported questionnaire 15 75

 Validated self-reported questionnaire 5 25

 Diary assessment 3 15

 Telephone interview 2 10

 Skin exam by healthcare provider 1 5

Notes. SSE = Skin Self-Examination, TBSE = Total Body Skin Exam, UVR = Ultraviolet Radiation

*
Could not be calculated based on data provided in reports.

a
Range of mean ages of participants across studies.

b
Risk factors included phenotypic factors (e.g., red hair, freckling, sun-sensitive skin), personal/family history of melanoma, number of nevi, 

presence of sunburn in childhood.
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