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Abstract
Background: The study objective was to assess potential correlates of sun protection behaviors among melanoma survivors.

Methods: Participants were 441 melanoma survivors recruited from three health centers and a state cancer registry in the
United States. Sun protection behaviors (sunscreen, shade, protective shirts, and hats) were assessed through an online
survey, as were potential correlates (demographic, melanoma risk, knowledge and attitudinal, psychological, and social
in�uence factors). Hierarchical multiple regression analyses were conducted.

Results: Correlates of sun protection behaviors included education, skin cancer risk factors, melanoma knowledge and
attitudes, melanoma worry and distress, physician recommendation for sun protection, injunctive norms, and pro-protection
attitudes (e.g., perceived barriers, self-e�cacy).

Conclusions: Future efforts to improve sun safety among melanoma survivors may bene�t from targeting individuals with
lower education levels, and addressing sun protection social in�uence, barriers, and self-e�cacy.

Background
With recent improvements in diagnosis and treatment, the number of individuals surviving after a melanoma diagnosis has
been increasing (Caini et al., 2014). There are more than 1.2 million melanoma survivors in the United States (Noone et al.,
2018). Unfortunately, these individuals are at elevated risk for melanoma recurrence, basal and squamous cell cancers, and
second primary cancers (Caini et al., 2014). Ultraviolet radiation from the sun is a contributing factor in the vast majority of
melanomas and other skin cancers (Parkin et al., 2011). Thus, in addition to ongoing skin cancer examinations by a
healthcare provider and regular skin self-examination, engaging in regular sun protection behaviors is recommended for
melanoma survivors in order to reduce their risk of subsequent skin cancers (Mujumdar et al., 2009).

Although melanoma survivors engage in more sun protection behaviors than the general population (Mayer et al., 2012; Vogel
et al., 2017), engagement is suboptimal (Nahar et al., 2016). Between 15 and 43% of melanoma survivors report sunbathing
(Freiman et al., 2004; Soto et al., 2010; Živković et al., 2012), and between 2 and 6% report indoor tanning (Freiman et al.,
2004; Mayer et al., 2012). Engagement in sun protection behaviors is low (7-67% never engage in one or more sun protection
behavior) and is very low with regard to wearing sun protective clothing such as a wide-brimmed hat (67% never wear) or
long-sleeved shirt (41% never wear) as well as avoiding midday sun (55% never avoid) (Bowen et al., 2012; Mayer et al., 2012;
Nahar et al., 2016).

Understanding demographic and psychosocial factors associated with sun protection behaviors among melanoma survivors
can assist in focusing more intensive intervention efforts on those less adherent survivors, as well as identify possible
intervention targets. The limited research suggests that older age, female sex, greater education, and higher self-e�cacy are
associated with greater overall sun protection behaviors (Bowen et al., 2012; Manne & Lessin, 2006; Mujumdar et al., 2009;
von Schuckmann et al., 2019). Additionally, Manne and Lessin (Manne & Lessin, 2006) found that higher levels of sun
protection behaviors were associated with receipt of regular dental care (a proxy for access to healthcare), as well as greater
melanoma knowledge, physician recommendation for sun protection, perceived sun protection descriptive norms, and lower
advantages of sun exposure.

The aim of the current study was to expand the examination of potential correlates of sun protection behaviors to key factors
that have not been explored. Selection of correlates was based on the Preventive Health Model (Myers et al., 1994) and prior
research on factors related to sun protection and melanoma survivors (Bränström et al., 2010; Bränström et al., 2010; Bruce et
al., 2017; Coups et al., 2016; Gillen et al., 2011; Manne et al., 2010; Manne & Lessin, 2006; Moss-Morris et al., 2002; Vickberg,
2003). Correlates assessed included demographic factors, medical factors, skin cancer risk factors, melanoma knowledge
and attitudes, psychological characteristics, social in�uence, and attitudes toward sun protection behaviors (perceived
bene�ts, perceived barriers, self-e�cacy). Three new potential correlates were examined: history of sunburn, injunctive norms
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for sun protection behaviors, and perceived controllability of melanoma. Sunburn is an important correlate to consider, as it is
a risk factor for melanoma and suggests inadequate sun protection behaviors (Belbasis et al., 2016). Injunctive norms (beliefs
about what behaviors signi�cant others think one should perform) may be even more important than descriptive norms
(beliefs about how others behave) in predicting behavior (Hirschey et al., 2020). Third, greater perceived controllability has
been found to be relevant for other cancer prevention behaviors and behavior change interventions (Powe & Finnie, 2003). The
�ndings from this study could help improve understanding of potential predictors of sun protection behaviors and inform
future sun safety interventions for melanoma survivors in terms of selecting important populations, behaviors, and
psychosocial constructs to target.

Method
Overview

The study was conducted as an online baseline survey of a randomized controlled trial—the mySmartSkin web-based
intervention designed to increase skin self-examination and sun protection behaviors among melanoma survivors. A detailed
description of the mySmartSkin study, including recruitment, measures, and other analyses, is available elsewhere (Coups et
al., 2019); Manne et al., 2020). The Institutional Review Boards a�liated with the University and Medical Center approved this
study.

Recruitment

Participants were adult melanoma survivors who were recruited through four different sites within one US state: a National
Cancer Institute-designated comprehensive cancer center; a Department of Dermatology; a Medical Center; and a State Cancer
Registry. Potentially eligible participants received a study information letter and consent form, and a member of the research
team attempted to contact each patient to determine their eligibility. For patients recruited through the NJSCR, an information
letter was mailed to each patient’s physician requesting that the physician contact the research team within two weeks if there
were any reasons that the patient should not be contacted for the study. The research team at the Cancer Institute determined
the eligibility of patients who expressed interest to take part in the study. Of the 1,411 individuals assessed for eligibility and
study interest, 150 (10.6%) were deemed ineligible, and 776 (55%) declined to participate, with the most common reason
provided being lack of interest (n = 399). Of 485 patients who consented to the study, 441 (90.9%) participants completed the
online survey. Upon completion of the baseline survey, each participant received a $25 gift card.

Eligibility Criteria

Inclusion criteria to participate in the study were: a) diagnosed with primary pathologic stage 0-III cutaneous malignant
melanoma; b) were 3 to 24 months post-surgical treatment; c) were not performing thorough SSE (i.e., they did not report
inspecting each of 15 areas of the body at least once during the past two months) (Weinstock et al., 2004) and/or not
following sun protection recommendations (i.e., a mean score of < 4.0 on a sun protection behavior index that assessed the
frequency of engaging in four behaviors, each assessed on a 5-point scale from 1=never to 5=always (Glanz et al., 2008); d)
were 18 years old and above; e) had Internet access; f) able to read and speak in English and g) able to provide informed
consent.

Measures

Outcomes. Four individual sun protection behaviors (use of sunscreen with sun protection factor [SPF] 30 or more, wearing a
long-sleeved shirt, wearing a wide-brimmed hat, and staying in the shade or under an umbrella) were assessed over the past
12 months (e.g., “In the last 12 months, when you were outside on a sunny day, how often did you wear a long-sleeved shirt?”)
(1 = never to 5 = always) (Glanz et al., 2008). The mean of these four items was calculated to create a total index of sun
protection behaviors in the past 12 months.

Correlates
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Demographics. Participants reported their age, education level, marital status, and sex.

Medical factors. Medical records were used to extract months since surgery and disease stage at diagnosis (stage 0, stage 1,
stage 2, and stage 3).

Skin cancer risk factors. Participants reported the presence or absence of eight skin cancer risk factors, which resulted in a
total score from 0 to 8: light eye color, light natural hair color, fair untanned skin, skin sensitivity, presence of freckles, presence
of large moles, ever indoor tanning, and family history of melanoma (Bränström et al., 2010; Manne & Lessin, 2006).
Participants also reported how many times they had experienced a “red, pink, or painful sunburn that lasted a day or more” in
the last year, which was dichotomized into zero versus one or more sunburns.

Melanoma knowledge and attitudes.Melanoma knowledge was assessed through 13 items (e.g., “Melanoma is the most
common form of skin cancer”) (Coups et al., 2016; Gillen et al., 2011; Manne & Lessin, 2006). The number of correct
responses created the total score, Cronbach’s alpha (a) = .693. Attitudes about melanoma included perceived severity (6 items,
a = 0.871), perceived controllability (4 items, α = 0.669), and perceived risk for melanoma recurrence (4 items, a = 0.814)
(Manne & Lessin, 2006; Vickberg, 2003).

Psychological measures.Distress about melanoma was determined by asking participants to select a number that best
describe how distressed they are currently about their melanoma (1 = not at all distressed to 10 = extremely distressed)
(Manne & Lessin, 2006). Worry about melanoma recurrence was assessed through the mean of four items, α = 0.918 (Moss-
Morris et al., 2002).

Social in�uence. Social in�uence factors included physician recommendation about sun protection behaviors (4 items, a =
0.741), descriptive norms regarding sun protection behaviors, and injunctive norms regarding sun protection behaviors (Coups
et al., 2019; Manne & Lessin, 2006). Descriptive norms about sun protection behaviors were determined through the mean of
�ve items (e.g., “My friends and family use sunscreen with a SPF of 30 or more when they are outside on a sunny day”) (5
items, a = 0.772). Injunctive norms about sun protection behaviors were assessed by the mean of �ve items (e.g., “My friends
and family think I should use sunscreen with a SPF of 30 or more when they are outside on a sunny day”) (5 items, a = 0.861).

Attitudes toward sun protection behaviors. These were measured through perceived bene�ts regarding sun protection
behaviors (12 items, a = 0.902) perceived barriers regarding sun protection behaviors (23 items, a = 0.903), and self-e�cacy
underlying sun protection behaviors (12 items, a = 0.938) (Azzarello & Jacobsen, 2007; Bränström et al., 2010; Coups et al.,
2011).

Analyses

Data were analyzed using IBM SPSS Statistics (version 25). Univariate analyses were conducted to assess the relationship
between the demographic variables and sun protection behaviors. Hierarchical multiple regression analyses were conducted
to evaluate predictors of sun protection behaviors. Variables were entered into the model in seven steps: demographic
variables were entered �rst, then cancer-related factors, skin cancer risk factors, knowledge and attitudes, psychological
characteristics, social in�uence, and attitudes toward sun protection behaviors (perceived bene�ts, perceived barriers, self-
e�cacy). Change in R2 was computed at each step. Statistical signi�cance was determined at an alpha level of 0.05. 

Results
Table 1 shows the demographic characteristics of the sample. Ninety-eight percent of the sample was non-Hispanic White.
Approximately 68% of the sample were college graduates, and almost 80% were married. On average, patients’ sun protection
total score was M = 3.27 (SD = 0.75), with a possible range of 1 to 5. Examination of the four individual items indicated that
patients reported using sunscreen, M = 3.83, SD = 1.07, and staying in the shade, M = 3.58, SD = 0.94, more often than they
reported wearing either long sleeved shirts, M = 2.84, SD = 1.11, or hats, M = 2.83, SD = 1.34. 
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Univariate �ndings for the demographic variables are reported here. Although there was not a signi�cant sex difference for
overall sun protection behaviors, women reported using sunscreen more (women M = 3.99, SD = 0.97, men M = 3.68, SD =
1.15, t(439) = 2.98, p = .003) and staying in the shade more than men (women M = 3.68, SD = 0.96, men M = 3.48, SD = 0.92,
t(439) = 2.20, p = .028). Individuals living with a partner or spouse reported higher average sun protection behaviors, M = 3.31,
SD = 0.74, than those who were alone, M = 3.11, SD = 0.78, t(439 = 2.20, p = .028), but there were no signi�cant differences for
partnered status on the individual sun protection behavior items. There was evidence of differences as a function of
education level. Spitting the sample into two groups (a BA/BS or more education versus those with some college or less),
individuals with more education reported higher average sun protection, M = 3.34, SD = 0.75, than those with less education,
M = 3.12, SD = 0.73, t(439) = 2.79, p = .005. More educated patients also reported wearing a long-sleeved shirt more and
wearing a hat more than those with less education (shirt: t(432)=2.51, p = 013, more educated M = 2.93, SD = 1.10, less
educated M = 2.65, SD = 1.09; hat t(439) = 2.25, p = .025, more educated M = 2.92, SD = 1.34, less educated M = 2.62, SD =
1.32).

Table 2 presents the results of the hierarchical regression model predicting total sun protection behaviors. The demographic
variables together accounted for about 3% of the variance in sun protection behaviors. However, the only signi�cant unique
demographic predictor over and above all other variables in the model was education level such that more educated
individuals (i.e., those with a BA/BS or more education) reported engaging in more sun protection behaviors. Although cancer-
related variables did not predict sun protection behaviors, whether the person reported having a sunburn at least once during
the past year, together with skin cancer risk factors, accounted for about 4% of the variance. Overall, individuals with greater
risk factors tended to report higher sun protection, but those who had had a sunburn reported lower protection. Although
neither of these effects were statistically signi�cant in the full model, both were signi�cant in the model that included only
those variables along with cancer-related variables and demographics.

The addition of melanoma knowledge related variables increased the percent of variance explained by 3%. Severity,
controllability, and risk were not signi�cant in either the full model or the model that included only the previous steps of the
model, but melanoma knowledge was a signi�cant positive predictor of sun protection behavior in the model that included
only the earlier steps and the four knowledge predictors. People with greater melanoma knowledge reported higher sun
protection. Psychological distress and worry added about 2% to the variance explained, but this effect was mostly driven by
worry, which was signi�cant in the incremental model but not in the full model.

The �nal two steps of the model accounted for the highest explained variance in sun protection behavior. People whose
physicians encouraged them to engage in sun protection behaviors reported doing so more, and those who reported higher
injunctive norms engaged in more sun protection behaviors. This step of the model accounted for 21% of the variance in sun
protection behaviors over and above the other variables in the model. The �nal step in the model, which included variables
assessing sun protection attitudes accounted for 20% of the variance. Individuals who reported greater barriers reported lower
sun protection behaviors, and those with higher sun protection self-e�cacy reported greater sun protection behaviors. 

Discussion
Results from this large statewide sample con�rm that engagement in sun safety behaviors among melanoma survivors is
suboptimal, particularly the use of protective clothing during sun exposure. In terms of correlates, our �nding that sunburn is
associated with less sun protection is particularly important. Despite their risk for melanoma recurrence (Caini et al., 2014),
about a quarter of participants reported at least one sunburn in the last year. Some survivors had a sunburn occur after
diagnosis or treatment. It is not clear whether these sunburns were obtained due to intentional sunbathing and/or tanning or
due to unintentional improper sun protection behaviors. Regardless, this �nding has important implications for intervention. 

A second new �nding was that survivors who engaged in lower levels of sun protection behaviors had less family and friend
support to engage in sun protection. This is not surprising given the importance of social support for many health-related
behaviors including those pertaining to cancer prevention and control (e.g., (McDonough et al., 2019; Rogers et al., 2017)).
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Although descriptive norms (i.e., family and friends protect their skin) were associated with sun protection behaviors in a prior
study of melanoma survivors (Manne & Lessin, 2006), only injunctive norms were associated with protection in the current
study. Perceiving that one’s family and friends think the survivor should protect their skin and that their physician
recommends skin protection were associated with sun protection behaviors; whereas, the perceived sun protection behaviors
of signi�cant others was not. Thus, this is a novel �nding. Contrary to our expectations, perceived controllability of melanoma
was not associated with sun protection behaviors; although melanoma knowledge and attitudes overall contributed a small
but signi�cant amount of variance to sun protection behaviors.

Consistent with prior work, survivors with poorer sun protection behaviors were also likely to endorse greater barriers to sun
protection behaviors and less con�dence in performing these behaviors. Barriers to sun protection behaviors such as
perceived inconvenience and unpleasantness of sunscreen, protection clothing, and shade may have contributed to patients’
behaviors leading to their initial melanoma diagnoses and, if ongoing, may contribute to risk for recurrence (Caini et al., 2014;
Parkin et al., 2011; van der Leest et al., 2015). Self-e�cacy is needed to manage these barriers in order to adopt and maintain
sun protection habits (Manne & Lessin, 2006; Mujumdar et al., 2009). These social in�uence and attitudinal factors together
accounted for 41% of the variance in the sun protection behavior model.

This study offers several implications for future interventions to improve sun safety among melanoma survivors in terms of
which behaviors, populations, and psychosocial constructs to target. Interventions for melanoma survivors may bene�t from
emphasizing wearing protective shirts and hats and avoiding sunburn as well as speci�cally targeting individuals who have
burned in the past or with lower levels of education. Future interventions to improve sun safety among melanoma survivors
should also focus on reducing barriers, increasing self-e�cacy, and increasing social support, including physician and
signi�cant other recommendations, for sun protection. A prior intervention study that focused on perceived risk demonstrated
improved sun protection behaviors among melanoma survivors (Bowen et al., 2015). However, perceived risk of recurrence
accounted for little variance in our model.

Strengths of the current study include the largest US sample of melanoma survivors from several sources across an entire
state and assessment of a diverse set of constructs, including several novel ones. Limitations include the cross-sectional
nature of the data and that the sample was highly educated and drawn only from one US state. Thus, engagement in sun
protection may not generalize to other populations and settings. However, the relationships among the correlates and the
outcomes are likely similar across populations. Finally, participants in the current study may differ from other melanoma
survivors. For example, individuals who reported both high levels of sun protection behaviors and high engagement in skin
self-examination were not eligible for the study. The current study suggests a need for future research to address
psychosocial correlates of sun protection behaviors among high risk melanoma survivors in order to increase sun safety and
ultimately reduce their risk for melanoma recurrence. 
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Variable N (%) M (SD)

Outcomes    

Sunscreen > 30 SPF   3.83 (1.07)

Shirt   2.84 (1.11)

Hat   2.83 (1.34)

Shade   3.58 (0.94)

Demographics    

Age (range 18-89 years)   61.4 (13.3)

Education    

< High school graduate 54 (12.2)  

Some college 87 (19.7)  

Bachelor degree 133 (30.2)  

Graduate degree/professional training 167 (37.9)  

Marital status    

Not married or living with partner 90 (20.4)  

Married or living with partner 351 (79.6)  

Sex    

Female 216 (49.0)  

Male 225 (51.0)  

Medical factors    

Months since surgery   14.07 (5.11)

Disease stage    

0 136 (30.8)  

1 245 (55.6)  

2 34 (7.7)  

3 26 (5.9)  

Skin cancer risk factors    

Number of risk factors (0-8)   4.35 (1.64)

Sunburn in past year (yes) 114 (25.9)  

Knowledge    

Knowledge   8.04 (2.18)

Severity   3.07 (0.84)

Controllability   4.02 (0.71)

Risk of recurrence

Psychological

  3.24 (0.75)
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Distress about melanoma   3.78 (2.25)

Worry about recurrence   3.37 (1.27)

Social in�uence   2.63 (1.35)

Physician in�uence    

Descriptive norms   2.63 (0.80)

Injunctive norms   3.61 (0.90)

Protection attitudes    

Bene�ts   4.04 (0.64)

Barriers   2.61 (0.74)

Self-e�cacy   3.51 (0.88)

Table 2.  Hierarchical multiple regression results predicting total sun protection behaviors, n = 441
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  b 95% CI b β t(419) p

Demographics          

Age .003 .00 to .01 .054 1.40 .161

Education .089** .03 to .15 .111 3.14 .002

Marital status .049 -.02 to .11 .052 1.50 .134

Sex -.033 -.09 to .03 -.045 -1.12 .264

      Step 1  .032**

Cancer-related factors          

Months since surgery -.002 -.01 to .01 -.013 -.39 .700

Disease stage -.044 -.11 to .02 -.045 -1.28 .200

      Step 2 .001 

Skin cancer risk factors          

Number of risk factors .029 .00 to .06 .063 1.80 .072

Sunburn in past year -.113 -.23 to .01 -.066 -1.88 .061

      Step 3 .043**

Melanoma knowledge and attitudes          

Knowledge .009 -.02 to .03 .028 .77 .442

Severity -.048 -.13 to .03 -.053 -1.16 .246

Controllability .012 -.06 to .09 .011 .33 .745

Risk of recurrence .019 -.06 to .09 .019 .51 .612

      Step 4 .030**

Psychological          

Distress about melanoma .011 -.02 to .04 .034 .78 .437

Worry about recurrence .045 -.02 to .11 .077 1.47 .141

       Step 5 .018*

Social in�uence          

Physician in�uence .093** .05 to .13 .167 4.45 .000

Descriptive Norms .017 -.05 to .09 .019 .50 .614

Injunctive norms .086* .02 to .16 .102 2.41 .016

        Step 6 .214**

Protection Attitudes        

Bene�ts .061 -.03 to .15 .052 1.40 .163

Barriers -.145** -.23 to -.06 -.142 -3.43 .001

Self-e�cacy .369** .29 to .44 .434 9.63 .000

        Step 7 .202**
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Note.  * p < . 05, **p < .01.  The regression coe�cients and t-tests are for the full model that included all predictors.  Total R2

for the model is .539, F(20,420) = 24.56, p < .001.


