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Abstract
Routine sun protection is recommended to prevent skin
cancer. Skin cancer prevention may be particularly important for individuals at greater risk, such as those with a
family history of melanoma. Our aims were to examine the
prevalence of sun-protective behavior (SPB) in unaffected
first-degree relatives (FDR) of individuals diagnosed with
melanoma and to examine the relationship between protection motivation theory (PMT) variables (i.e., perceived risk,
perceived severity, self-efficacy, response efficacy) and SPB.
FDRs (n = 100), who were nominated by melanoma patients,
completed a standardized, self-report questionnaire measuring demographic characteristics, melanoma risk factors,
PMT variables, and SPB. The results indicated that less than
one-third of FDRs used sunscreen routinely when in the

sun and fewer stayed in the shade or used protective
clothing on a frequent basis. FDRs with a college education
and with more melanoma risk factors reported higher levels
of SPB. Of the four PMT variables, greater perceived risk
and greater self-efficacy were significantly correlated with
higher levels of SPB. Furthermore, results of multiple
regression analyses suggest that perceived risk mediated
the relationship between education and SPB and between
melanoma risk factors and SPB. These findings suggest that
interventions to increase the frequency of SPB in at-risk
individuals should highlight risk information as well as
methods to improve individuals’ confidence in their
abilities to engage in SPB. (Cancer Epidemiol Biomarkers
Prev 2006;15(1):142 – 5)

Introduction
Family history of melanoma is a known independent risk
factor for the disease (1). Compared with individuals with no
family history, those with an affected first-degree relative
(FDR) have an f1.7 times greater chance of developing
melanoma (2). Among individuals who have an affected FDR,
melanoma risk increases f20-fold when at least two other risk
factors are present (3). Although studies suggest that risk is
greater from intense sun exposure in childhood (1, 4), sun
exposure during adulthood could still affect melanoma
development (5, 6). Thus, engaging in sun-protective behavior
(SPB) may be important for FDRs.
To date, there has been limited research on SPB among
FDRs of patients with melanoma. Bergenmar and Brandberg
(7) assessed young adults with dysplastic nevi and at least two
FDRs with melanoma. Although FDRs received skin examinations and counseling, results indicated that 59% used
sunscreen with a high sun protection factor, 28% used
protective clothing, and 22% stayed in the shade. In a study
of adult siblings of melanoma patients, Geller and colleagues
(8) found that 54% reported routine sunscreen use; participants
who were female and had skin with a tendency to burn, a
dermatologist, and greater knowledge of suspicious moles
were more likely to use sunscreen routinely. Recently, Manne
and colleagues (9) assessed SPB correlates in FDRs of
melanoma patients. They found that, on average, FDRs ‘‘often’’
wore sunglasses and ‘‘sometimes’’ used sunscreen and
protective clothing; greater SPB frequency was associated with
having a physician who recommended SPB, fewer barriers to
using sunscreen, and greater self-efficacy for sunscreen use,
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perceived benefits of SPB, and peer influence on both tanning
and SPB.
Our study aims to obtain additional information regarding
type and frequency of SPB among FDRs, examine background
variables that could account for differences in SPB, and
identify variables that could provide insight into possible
mechanisms for changing SPB based on protection motivation
theory (PMT; refs. 10-12), an approach with established utility
in predicting health-related prevention behaviors (13). Based
on this theory, we hypothesized that greater SPB would
be associated with greater perceived risk and severity of
melanoma, and greater self-efficacy and response efficacy
for SPB.

Materials and Methods
Participants. Potential participants had to (a) be between 23
and 80 years old, (b) have no history of cancer, including basal
cell carcinoma, (c) have a parent, sibling, or child diagnosed
with melanoma within the past 5 years, and (d) be able to read
and write English. The study was conducted concurrently with
a study examining skin cancer screening; thus, age limits
correspond with American Cancer Society recommendations
that screening begin once every 3 years at age 20 (14).
Procedure. Melanoma patients (n = 319) were approached
during a clinic visit or contacted by telephone and asked to
provide contact information for their FDRs and allow medical
record review. Of 150 patients (47%) who consented, 136 (43%)
provided contact information, and 126 (39%) agreed to chart
reviews. One FDR per patient was randomly selected to insure
participants were unrelated to each other. Of 326 FDRs
nominated, 189 were sent an introductory letter describing
the study and were contacted via telephone and/or e-mail.
Fifty-one could not be reached, and 14 were ineligible. Of the
124 eligible FDRs contacted, 100 (80%) returned complete
questionnaires. Eligible FDRs who agreed to participate were
mailed Institutional Review Board – approved study materials
and contacted up to three times to be reminded to return
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forms. Participants returning questionnaires received $20
and information regarding skin cancer prevention and
detection (15).
Measures
Background characteristics. Gender, birthdate, marital status,
race, education, employment, income, zip code, melanoma risk
factors, and melanoma family history were obtained via a
standardized self-report measure. Zip code information was
converted to a latitude estimate (16). Melanoma risk factors
assessed were blonde or red hair, freckles, actinic keratosis,
and history of three or more blistering sunburns before age 20
(1, 3, 17, 18). Risk status was calculated by summing the
number of risk factors in addition to family history (possible
range = 0-4). Family history items included number of affected
FDRs and relationship type (e.g., sibling). Age, gender, race,
diagnosis date, Clark level, and Breslow depth were obtained
for each patient with a participating FDR.
Sun protection. Sun protection in the past 12 months was
measured using seven-point scales (0 = never to 6 = always)
that asked participants to rate how often they: used sunscreen
with sun protection factor z15 on their face when in the sun,
used sunscreen with sun protection factor z15 on their body
when in the sun, wore protective clothing when in the sun, and
stayed in the shade when outdoors. Similar to procedures used
previously (17), these four items were summed to yield a total
SPB score (Cronbach’s a = 0.69).

Table 1. Background characteristics and levels of PMT
variables of the FDRs

PMT variables. PMT items were derived from previous
research on perceived risk for breast cancer (19) and attitudes
toward SPB (17). Participants were asked to rate the chance
they would: develop melanoma during their lifetime (0 = 0% to
10 = 100%), develop melanoma during their lifetime if they
never took actions to protect themselves from the sun (0 = 0%
to 10 = 100%), and develop melanoma relative to other persons
of similar age (1 = much lower to 5 = much higher). Items were
converted to a standard metric and summed to create a total
perceived risk score (Cronbach’s a = 0.80). A total perceived
severity score (Cronbach’s a = 0.60) was derived by summing
ratings (1 = strongly disagree to 6 = strongly agree) to five
items (e.g., I don’t consider melanoma life-threatening). A total
self-efficacy for SPB score (Cronbach’s a = 0.78) was derived by
summing ratings (1 = very difficult to 6 = very easy) to four
items (e.g., How easy or difficult would it be for you to stay in
the shade when outdoors). A total response efficacy for SPB
score (Cronbach’s a = 0.85) was derived by summing ratings
(1 = strongly disagree to 6 = strongly agree) to four items
(e.g., wearing sunscreen with sun protection factor z15
regularly when in the sun would reduce my chances of
developing melanoma).
Data Analysis. We did univariate correlational analyses or
ANOVAs, as appropriate, to identify significant relationships
between background and PMT predictor variables and SPB.
Based on these findings, multiple regression analyses were
conducted following procedures outlined by Baron and Kenny
(20) to test whether PMT variables mediated relationships
between background variables and SPB.

Results

n (%)
Race
White
Biracial
Marital status
Married
Not married
Gender
Male
Female
Education
<College
>College
Employment status
Employed
Not employed
Household income*
<$40,000
>$40,000
No. of affected relatives
One
Two
Relationship to melanoma patients
Child
Sibling
Parent
Risk factors in addition to family history
None
One
Two
Three

98 (98%)
2 (2%)
78 (78%)
22 (22%)
43 (43%)
57 (57%)
47 (47%)
53 (53%)
76 (76%)
24 (24%)
23 (24%)
74 (76%)
97 (97%)
3 (3%)
62 (62%)
23 (23%)
15 (15%)
32
28
30
10

(32%)
(28%)
(30%)
(10%)

Mean (SD)
Age (range 23-72)
Latitudec (range 26.16j to 47.53j)
Perceived risk
Perceived severity
Self-efficacy
Response efficacy

46
33.81j
67.02
17.64
18.9
20.61

*Data not provided by three participants.
cLatitude is measured in degrees north of the equator.

(12.8)
(6.45j)
(25.52)
(4.48)
(3.36)
(3.23)

Participant Characteristics. Average patient age was 57
years (SD, 14.8; range, 23-87). All were Caucasian, and most
were female (53%). Mean time since diagnosis was 1.5 years
(SD, 1.1), and average Breslow depth of invasion was 1.49 mm
(SD, 1.29). Most patients had Clark level IV melanoma (52%).
Information about the background characteristics of the FDRs
appears in Table 1, along with the means and SDs for PMT
variables. Information about their frequency of engaging in
SPB appears in Table 2.
Relationship of Background Variables to PMT Variables.
Greater perceived risk was associated with younger age (P =
0.005), being employed (P = 0.03), higher education (P = 0.005),
income (P = 0.02), risk status (P < 0.0001), and patient disease
stage (P = 0.05; see Table 3). Greater perceived severity was
associated with higher risk status (P = 0.04). Greater selfefficacy was associated with lower patient Clark level (P =
0.04) and lower patient Breslow depth (P = 0.02). No
background variables were significantly (P < 0.05) associated
with response efficacy. ANOVA done to examine differences
in PMT variables based on relationship type indicated that
there was a significant association between perceived risk and
relationship type (F = 11.22; P < 0.0001). Follow-up analyses
indicated that parents of melanoma patients had lower
perceived risk than siblings (P V 0.05) and children (P V
0.05) of melanoma patients.
Relationship of Background and PMT Variables to SPB.
SPB was significantly positively associated with the background variables of education (P = 0.006) and risk status
(P = 0.01), and the PMT variables of perceived risk (P = 0.02)
and self-efficacy (P = 0.0006; see Table 3). Additional analysis
indicated that relationship type was unrelated to SPB (F = 1.49;
P = 0.23).
Mediational Analyses. Variables meeting criteria for inclusion in mediational analyses were the background variables of
education and risk status, and the PMT variable of perceived
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Sun-Protective Behavior
Table 2. Sun-protective behaviors of the FDRs
n (%)
SPB total score
Used sunscreen on face
Never
Rarely
Less than half the time
About half the time
More than half the time
Almost all the time
Always
Used sunscreen on body
Never
Rarely
Less than half the time
About half the time
More than half the time
Almost all the time
Always
Wore protective clothing
Never
Rarely
Less than half the time
About half the time
More than half the time
Almost all the time
Always
Stayed in shade
Never
Rarely
Less than half the time
About half the time
More than half the time
Almost all the time
Always

Mean (SD)
9.94 (5.58)

21
14
12
13
8
20
12

(21%)
(14%)
(12%)
(13%)
(8%)
(20%)
(12%)

22
16
17
8
9
18
10

(22%)
(16%)
(17%)
(8%)
(9%)
(18%)
(10%)

36
25
11
11
6
9
2

(36%)
(25%)
(11%)
(11%)
(6%)
(9%)
(2%)

7
19
11
29
12
16
6

(7%)
(19%)
(11%)
(29%)
(12%)
(16%)
(6%)

variance in SPB (h = 0.24; P = 0.02). After controlling for
perceived risk, risk status accounted for a nonsignificant
amount (2%) of variance in SPB (h = 0.18; P = 0.11). This
suggests that perceived risk also mediates the relationship
between risk status and SPB.

Discussion

risk. First, we examined whether perceived risk mediated the
relationship between education and SPB. Education accounted
for 5% of variance in SPB (h = 0.21; P = 0.03) and 8% of
variance in perceived risk (h = 0.28; P = 0.005). Perceived risk
accounted for 6% of variance in SPB (h = 0.24; P = 0.02). After
controlling for perceived risk, education accounted for a
nonsignificant amount (2%) of variance in SPB (h = 0.16;
P = 0.12). This suggests that perceived risk mediates the
relationship between education and SPB.
Next we examined whether perceived risk mediated the
relationship between risk status and SPB. Risk status
accounted for 6% of variance in SPB (h = 0.25; P = 0.01) and
21% of variance in perceived risk (h = 0.46; P < 0.0001). As
previously mentioned, perceived risk accounted for 6% of

Results indicated that less than one-third of FDRs used
sunscreen routinely when in the sun. This prevalence rate is
similar to that found by Manne and colleagues (9) but was
lower than rates found by others for this population (7, 8).
Differences in measurement of sunscreen use (8) and sample
demographics may account for differing rates (7). Among
our participants, practice of other SPB was lower than rates of
sunscreen use. Few FDRs stayed in the shade or used
protective clothing on a frequent basis. These results are
similar to earlier studies of FDRs of melanoma patients (7, 9).
Thus, there is growing evidence to suggest that FDRs do
not routinely engage in SPB.
We found that college-educated FDRs reported higher SPB
levels than those without a college education. This finding
differs from previous research (8, 9), which found no
relationship between education and SPB. Given these
conflicting results, more research is needed before definitive
conclusions may be drawn regarding this relationship. We also
found that FDRs with more risk factors reported higher SPB
levels. Although these findings differ from results reported by
Manne and colleagues (9), they are consistent with prior
research on an average risk sample, which found that greater
melanoma risk was associated with greater SPB use among
women (17).
As predicted, FDRs with greater perceived risk of melanoma
were more likely to practice SPB. This finding differs from null
findings for perceived risk reported in previous research on
FDRs (8, 9). In contrast to earlier studies of mostly siblings
(8, 9), we assessed primarily children of melanoma patients. In
addition, our perceived risk measure included an item asking
participants to rate risk of developing melanoma if they did
not practice SPB, a method that has been recommended as a
way to remove the effect of current health protective behavior
(21, 22).
Consistent with previous research on high risk (9) and
average risk samples (17), we found that individuals with
greater self-efficacy for SPB were more likely to practice SPB.
In their study of FDRs, Manne and colleagues (9) examined the
relationship between self-efficacy for sunscreen use and SPB.
Our finding is an important extension of this research because

Table 3. Correlational relationships among study variables

Clark level
Breslow depth
Stage
Time since diagnosis
Age
Gender (0 = male, 1 = female)
Marital status (0 = not married; 1 = married)
Education (0 = <college; 1 = zcollege)
Employment status (0 = not employed; 1 = employed)
Household income (0 = <$40,000; 1 = z$40,000)
Florida residency (0 = no; 1 = yes)
No. of melanoma risk factors
Latitude (degrees north of the equator)
SPB
*P
cP
bP
xP

Perceived risk

Perceived severity

Self-efficacy

Response efficacy

SPB

0.09
0.13
0.22*
0.00
0.28c
0.09
0.09
0.37c
0.22*
0.23*
0.00
b
0.46
0.02
0.24*

0.04
0.07
0.05
0.19
0.08
0.13
0.02
0.18
0.04
0.10
0.06
0.20*
0.02
0.11

0.23*
0.25*
0.01
0.05
0.11
0.14
0.06
0.08
0.07
0.12
0.02
0.06
0.03
0.34x

0.15
0.15
0.17
0.04
0.11
0.06
0.12
0.05
0.03
0.12
0.08
0.08
0.19
0.08

0.11
0.06
0.06
0.16
0.02
0.05
0.05
0.27c
0.04
0.11
0.15
0.25c
0.01
—

V 0.05.
V 0.01.
V 0.0001.
V 0.001.
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we assessed self-efficacy for all SPBs, not just sunscreen use.
There was no support for the hypothesized relationship
between perceived severity and SPB. Manne and colleagues
(9) also found that perceived severity was unrelated to SPB.
There was also no support for the hypothesized relationship
between response efficacy and SPB. To our knowledge, this is
the first study to examine response efficacy in FDRs of
melanoma patients. Consistent with this pattern of results, a
metaanalysis examining the relationship of PMT variables to
cancer prevention intentions and behaviors found perceived
severity and response efficacy to have weaker relationships
relative to perceived risk and self-efficacy (23).
Results of regression analyses indicated that perceived risk
mediated the relationship between education and SPB and
between melanoma risk factors and SPB. These findings
suggest that FDRs with more education and more melanoma
risk factors engage in SPB because they perceive themselves at
greater risk of developing melanoma.
Several limitations of the current study should be noted.
First, low a coefficients for the perceived severity scale (0.60)
and SPB total score (0.69) suggest that results should be
interpreted with caution. In addition, generalizability may
be limited due to the low patient participation rate (43%) and
the limited diversity of participants’ demographic characteristics. Furthermore, the accuracy of information regarding risk
factors and SPB is unknown because data were obtained via
self-report. We did not assess the FDR’s knowledge of sun
protection, which also could explain the low SPB prevalence
rates. Finally, we relied on correlational analyses and cannot
conclude that perceived risk and self-efficacy have a causal
relationship with SPB.
The relationships of SPB to PMT variables, including
perceived risk and self-efficacy, highlight the importance of
designing interventions to provide accurate risk information as
well as to improve individuals’ confidence in their abilities to
engage in SPB. A randomized controlled longitudinal study, in
which psychoeducational materials are provided to individuals at risk for melanoma, could provide evidence demonstrating a causal relationship between PMT variables and practice
of SPB.
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Autier P, Doré JF. Influence of sun exposures during childhood and during
adulthood on melanoma risk. EPIMEL and EORTC Melanoma Cooperative
Group. European Organisation for Research and Treatment of Cancer. Int J
Cancer 1998;77:533 – 7.
Fears TR, Bird CC, Guerry D, et al. Average UVB flux and time outdoors
predict melanoma risk. Cancer Res 2002;62:3992 – 6.
Bergenmar M, Brandberg Y. Sunbathing and sun-protection behaviors and
attitudes of young Swedish adults with hereditary risk for malignant
melanoma. Cancer Nurs 2001;24:341 – 50.
Geller AC, Emmons K, Brooks DR. Skin cancer prevention and detection
practices among siblings of patients with melanoma. J Am Acad Dermatol
2003;49:631 – 8.
Manne S, Fasanella N, Connors J, Floyd B, Wang H, Lessin S. Sun protection
and skin surveillance practices among relatives of patients with malignant
melanoma: prevalence and predictors. Prev Med 2004;39:36 – 47.
Rogers RW, Prentice-Dunn S. Protection motivation theory. In: Gochman
DS, editor. Handbook of health behavior research I: personal and social
determinants. New York: Plenum Press; 1997. p. 113 – 32.
Rogers RW. A protection motivation theory of fear appeals and attitude
change: a revised theory of protection motivation. In: Cacioppo JR, Petty
RE, editors. Social psychology: a sourcebook. New York: Guilford Press;
1983.
Rogers RW. A protection motivation theory of fear appeals and attitude
change. J Psychol 1975;91:93 – 114.
Milne S, Sheeran P, Orbell S. Prediction and intervention in health-related
behavior: a meta-analytic review of protection motivation theory. J Appl Soc
Psychol 2000;30:106 – 43.
Skin cancer [on the Internet]. American Cancer Society, Inc.; 2002 [cited
2005 June 8]. Available from: http://www.cancer.org/downloads/PRO/
SkinCancer.pdf.
American Academy of Dermatology. Skin cancer. Schaumburg (IL):
American Academy of Dermatology; 2001.
U.S. Gazetteer [database on the Internet]: U.S. Census Bureau. C1990—[cited
2003 Nov 17]. Available from: http://www.census.gov/cgi-bin/gazetteer.
Jackson KM, Aiken LS. A psychosocial model of sun protection and
sunbathing in young women: The impact of health beliefs, attitudes, norms,
and self-efficacy for sun protection. Health Psychol 2000;19:469 – 78.
MacKie RM, Freudenberger T, Aitchinson TC. Personal risk-factor chart for
cutaneous malignant melanoma. Lancet 1989;2:487 – 90.
Lerman C, Lustbader E, Rimer B, et al. Effects of individualized breast
cancer risk counseling: a randomized trial. J Natl Cancer Inst 1995;87:
286 – 92.
Baron RM, Kenny DA. The moderator-mediator variable distinction in social
psychological research: conceptual, strategic, and statistical considerations.
J Pers Soc Psychol 1986;51:1173 – 82.
Ronis DL. Conditional health threats: health beliefs, decisions, and behaviors
among adults. Health Psychol 1992;11:127 – 34.
Aiken LS, Gerend MA, Jackson KM. Subjective risk and health protective
behavior: cancer screening and cancer prevention. In: Baum A, Revenson T,
Singer JE, editors. Handbook of health psychology. Mahwah (NJ): Lawrence
Erlbaum Associates, Inc.; 2001. p. 727 – 46.
Floyd DL, Prentice-Dunn S, Rogers RW. A meta-analysis of research on
protection motivation theory. J Appl Soc Psychol 2000;30:407 – 29.

Cancer Epidemiol Biomarkers Prev 2006;15(1). January 2006

145

Sun-Protective Behavior among Individuals with a Family
History of Melanoma
Lora M. Azzarello, Sophie Dessureault and Paul B. Jacobsen
Cancer Epidemiol Biomarkers Prev 2006;15:142-145.

Updated version

Cited articles
Citing articles

E-mail alerts
Reprints and
Subscriptions
Permissions

Access the most recent version of this article at:
http://cebp.aacrjournals.org/content/15/1/142

This article cites 16 articles, 2 of which you can access for free at:
http://cebp.aacrjournals.org/content/15/1/142.full#ref-list-1
This article has been cited by 1 HighWire-hosted articles. Access the articles at:
http://cebp.aacrjournals.org/content/15/1/142.full#related-urls

Sign up to receive free email-alerts related to this article or journal.
To order reprints of this article or to subscribe to the journal, contact the AACR Publications
Department at pubs@aacr.org.
To request permission to re-use all or part of this article, use this link
http://cebp.aacrjournals.org/content/15/1/142.
Click on "Request Permissions" which will take you to the Copyright Clearance Center's
(CCC)
Rightslink site.

