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Abstract

Melanoma is a significant cause of cancer death, despite being detectable without
specialized or invasive technologies. Understanding barriers to preventive behaviors
such as skin self-examination (SSE) could help to define interventions for increasing
the frequency of early detection. To determine melanoma knowledge and beliefs
across three high-incidence US states, 15,000 surveys were sent to a population-
representative sample. We aimed to assess (1) melanoma literacy (i.e., knowledge
about melanoma risks, attitudes, and preventive behaviors) and (2) self-reported SSE
and its association with melanoma literacy, self-efficacy, and belief in the benefits of
SSE. Of 2326 respondents, only 21.2% provided responses indicating high knowledge
of melanoma, and 62.8% reported performing an SSE at any time in their lives.
Only 38.3% and 7.3% reported being “fairly” or “very” confident about doing SSE,
respectively. SSE performance among respondents was most strongly associated with
higher melanoma knowledge, higher self-efficacy, and personal history of melanoma.
Melanoma literacy among survey respondents was modest, with greater literacy
associated with a higher likelihood of reported preventive behavior. This assessment
establishes a baseline and provides guidance for public health campaigns designed to

increase prevention and early detection of this lethal cancer.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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1 | INTRODUCTION

Melanoma is a major cause of cancer death in the USA and world-
wide (American Cancer Society, 2022). Melanomas detected at
earlier stages have substantially better survival rates and lower as-
sociated costs of care, (Alexandrescu, 2009; Bencina et al., 2017;
Buja et al., 2018; da Veiga et al., 2021; Dranitsaris et al., 2018; Elliott
et al., 2017; Gogebakan et al., 2021; Keung & Gershenwald, 2018;
Leeneman et al., 2021; Lyth et al., 2016; Serra-Arbeloa et al., 2017;
Tsao et al., 1998) but general-population-based screening for mela-
noma has been controversial (Kulkarni et al., 2022; Swerlick, 2022).
For example, although the vast majority of melanomas are readily ob-
servable on the skin, the value of provider-based melanoma screen-
ing has been challenged, (Janda et al., 2020; Welch et al., 2021) and
the United States Preventive Services Task Force has concluded that
thereis insufficient evidence to support general population screening
in asymptomatic adults (US Preventive Services Task Force, 2016).

An alternative to provider-based screening of the general pop-
ulation is self-screening, which has been shown in a recent meta-
analysis to have reasonable sensitivity (25%-93%) and relatively
high specificity (83%-97%) (Hamidi et al., 2010; Reilly et al., 2021;
Yagerman & Marghoob, 2013). Currently, most melanomas are
first detected by patients, friends, or family members, (De Giorgi
et al.,, 2012; Swetter et al., 2012) but such melanomas are also more
advanced at the time of diagnosis than those detected by a provider,
suggesting that self-screening may be less effective than provider-
based screening (De Giorgi et al., 2012).

However, various studies have shown that interventions can
enhance the efficacy of self-screening. Skin self-examination (SSE)
has been associated with better detection of atypical nevi and mel-
anoma in a randomized controlled trial when telehealth support
was provided as part of the protocol (Robinson et al., 2021). Web-
based promotion of self-screening with telehealth support has been
shown in Switzerland to enhance prevention behaviors and result in
the detection of melanoma and non-melanoma skin cancers (Meyer
et al., 2021). These data suggest that population efforts to improve
the performance of self-screening could lead to earlier melanoma
detection and reduce morbidity and mortality. However, little data
exists about melanoma literacy levels of the general population,
whether targetable knowledge gaps exist, or whether educational
intervention could improve self-screening behaviors.

The health belief model (Hochbaum, 1958) and Bandura's social
cognitive theory (Bandura, 1986) provide a general framework for
understanding people's likelihood of performing health behaviors
such as SSE. These theoretical frameworks emphasize individuals'
knowledge of a health concern, perceptions that the concern is a
threat to their well-being, beliefs that the benefits of performing a
recommended health behavior outweigh the associated barriers and

Significance

We confirmed and extended existing literature demon-
strating an association between beliefs about melanoma
and preventive behaviors. We also identified deficits in
melanoma knowledge and confidence in performing skin
self-examination (SSE) within the populations of these
three states. Evidence suggests that a public health cam-
paign aimed at addressing these deficits in knowledge and
confidence has the potential to increase the performance
of SSE and the early detection of melanoma, thereby de-

creasing melanoma morbidity and mortality.

costs, and confidence in their ability to carry out the health behavior
(i.e., perceived self-efficacy) (Bandura, 1986, 1997). Accordingly, any
campaign to improve melanoma self-screening must be based on a
clear understanding of a population's existing behaviors, knowledge,
perceptions, beliefs, and self-efficacy in conducting SSE. Yet the re-
lationship between SSE and the levels of self-efficacy and melanoma
literacy (i.e., knowledge, attitudes, beliefs, and/or barriers about
melanoma and/or skin exams) in the US population is poorly under-
stood. Also unknown is whether targetable gaps in literacy and self-
efficacy exist or if education aimed at reducing gaps in knowledge
about melanoma and the value of self-detection can influence the
propensity to perform SSE (Atkins et al., 2021; Petrie et al., 2019).

To understand the current levels of melanoma literacy and deter-
mine which literacy characteristics best correlate with self-detection
behaviors, a survey was designed and sent to representative urban
and rural populations from Oregon, Washington, and Utah—3 states
with similar demographics and melanoma incidence and mortality
rates. To our knowledge, this survey is unique, and it establishes a
baseline for assessing the effectiveness of future melanoma detec-
tion efforts (Nelson et al., 2022).

2 | MATERIALS AND METHODS
2.1 | Survey development and content

Survey development was a collaborative effort between dermatolo-
gists, health psychologists, public health scientists, population sci-
entists, biostatisticians, and questionnaire evaluators. Survey items
were designed to assess melanoma literacy, including respondents'
knowledge, attitudes, and behaviors around skin cancer and screen-
ing. We conducted a review of skin-cancer surveys and published phe-
notypic risk factors and meta-analyses (Arlinghaus & Johnston, 2018;
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Aspinwall et al., 2009; Azoury & Lange, 2014; Baxter et al., 2008;
Branstrom, Chang, et al., 2010b; Branstrom, Kasparian, et al., 2010a;
Buller et al., 2011; Caini et al., 2009, 2014; Cust et al., 2015; Dodd
et al., 2007; Elwood & Jopson, 1997; Fitzpatrick, 1988; Gandini, Sera,
Cattaruzza, Pasquini, Abeni, et al., 2005; Gandini, Sera, Cattaruzza,
Pasquini, Picconi, et al., 2005; Gandini, Sera, Cattaruzza, Pasquini,
Zanetti, et al., 2005; Glanz et al., 2003; Gordon, 2013; MacKie
et al., 1989; Morze et al., 2012; Olsen et al., 2012; Penn et al., 2014;
Robinson et al., 1997; Siskind et al., 2011; Stump et al., 2018; Taylor
et al, 2016, 2017; Watts et al., 2015; Weinstock, 1992; Whiteman
et al., 2005) to establish a list of preliminary item domains and specific
items. The domains were reviewed by the authors, and items were it-
eratively refined to enhance clarity, eliminate redundancy, and reduce
length. Each potential item was reviewed for both construct and face
validity based on the literature review. The final survey was piloted
in two communities (rural and urban) in Oregon. The revised survey
was also taken by cancer patient advocates, medical students, and der-
matology faculty members, and additional revisions were made based
on their thoughts about the instructions, question order, and survey
completion time. Demographic questions (e.g., age, gender, education,
income) were used to calibrate survey weights to obtain population
estimates. These questions, together with additional items related to
skin cancer risk (e.g., skin and hair color, sun sensitivity), permitted us
to confirm expected relationships. Several questions assessed internal
validity. For example, two separate questions about insurance cover-
age were asked, with 99.8% agreement in the answers.

The final survey contained 34 questions to assess knowledge
about melanoma, risk factors, and warning signs; performance and
perceptions of SSE; self-efficacy in the ability to perform SSE and
identify concerning lesions during SSE; and intent to act on suspi-

cious findings from SSE. (Supplemental Information A).

2.2 | Sampling plan and administration

Fifteen thousand households across Oregon (50%; 7536), Washington
(30%; 4498), and Utah (20%; 2966) were randomly selected using a
stratified 2-stage sample of zip codes and households within zip codes.
The design consisted of six strata: three states divided into urban
and rural sectors. Each zip code was designated as either urban or
rural. To assure adequate rural representation, zip codes were se-
lected intentionally to result in an oversampling of rural households
(i.e., only 10% of households in the three states are rural, but 33.2%
of the surveys were sent to rural households). Within each of the six
strata, zip codes were sampled with replacement using probabilities
proportional to the number of households in the zip code (zip codes,
but not households, could be sampled more than once). Within a
given zip code, households were sampled randomly without replace-
ment at a fixed rate of 30 households each time the zip code was
sampled. This sampling strategy design performed as if it were a
simple random sample of households within the six strata. A single
survey was mailed to each sampled household, and the instructions
requested that only one adult from the household respond.

A $5 incentive was provided to increase participation rates
(Supplemental Information A). Respondents were given the op-
tion of completing the survey on paper and returning it by mail, or
completing the survey online. The survey also contained Spanish-
language instructions, and respondents could elect to complete an
online version of the survey in Spanish.

Survey responses were received between May 17, 2019, and
January 14, 2020. The overall response rate was 15.5%, with 21.3%
of responses completed online (3.3% of total surveys), and 78.7% of
responses completed on paper (12.2% of total surveys). Response
rate was highest for Oregon (18.6%); response rates for Washington
(12.7%) and Utah (11.9%) were similar to one another. Data were
entered directly by respondents (online survey) or by research team
members trained in data entry (paper surveys). All data were stored
securely in a REDCap database (IRB #19372). For quality control, 10%
of the paper surveys were randomly chosen for double data entry.
Discrepancies were resolved by having 2-3 team members review and
discuss the contents of the paper form, and the consensus response
was retained. The discrepancies were minor (e.g., inadvertently failing

to enter a response), and none were concerning for systematic error.

2.3 | Statistical methods

We determined relationships between knowledge, self-efficacy, and
self-reported SSE behavior among respondents using a multivariable
logistic regression modeling strategy that aligns with components
of the health belief model (Hochbaum, 1958) and Bandura's social
cognitive theory (Bandura, 1986, 1997). See supplemental material
for complete statistical methods, including calculation of survey
weights, adjustments for non-response, descriptive analyses, and
the logistic regression models of melanoma knowledge, self-efficacy,

and SSE (Supplemental Information B).

3 | RESULTS
3.1 | Respondent characteristics

We received 2326 responses to the survey: 60.3% from Oregon,
24.5% from Washington, and 15.2% from Utah. The majority were
returned via mail (78.7%) versus online (21.3%), and these percent-
ages were similar across states (78.2%, 80.5%, and 77.6% mail from
OR, WA, and UT, respectively).

With few exceptions, demographic, health care, and personal
characteristics of the survey respondents were similar across states.
Notably, Utahn respondents were younger and more likely to be pri-
vately insured and married or in domestic partnerships. Tables 1-5
display response counts, response percentages, and weighted
population percentages (and 95% Cl) by state and overall. Most re-
spondents, based on unweighted percentages, lived in urban areas
(65.8%); had exposure to at least some college or vocational train-
ing (80.7%); were female (66.5%); were married or in a domestic
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TABLE 1 (Continued)

Total

Utah

Washington

Oregon

LEACHMAN ET AL.

Wtd population %

(95% ClI)

# Respondents
(unwt %)

Wtd population %

(95% Cl)

# Respondents
(unwt %)

Wtd population %

(95% Cl)

# Respondents
(unwt %)

Wtd population %

(95% Cl)

# Respondents
(unwt %)

2.2 (1.4%-2.9%)
0.3 (0.1%-0.6%)

1.4 (0.2%-2.6%) 60 (2.6%)

0.2 (0.0%-0.6%)

7 (2.0%)
1(0.3%)

14 (2.5%) 2.0(0.8%-3.2%)
0.2 (0.0%-0.6%)

1(0.2%)

3.1(1.7%-4.4%)
0.6 (0.1%-1.1%)

39 (2.8%)

8(0.6%)

Prefer not to answer

10 (0.4%)

(Missing)

Urban/rural

91.7 (89.1%-94.4%)
8.3 (5.6%-10.9%)

1530 (65.8%)

796 (34.2%)

245 (69.4%) 93.8(90.7%-97.0%)
6.2 (3.0%-9.3%)

108 (30.6%)

90.8 (86.1%-95.4%) 355 (62.3%) 91.4 (89.0%-93.7%)
8.6 (6.3%-11.0%)

9.2 (4.6%-13.9%)

930 (66.3%)

Urban

215 (37.7%)

473 (33.7%)

Rural

partnership (60.6%); and were age 60 or older (50.8%; Table 1). By
applying survey weights, all subsequent percentages were adjusted
to approximate the population distributions of the three participat-
ing states at the time the survey was administered.

Lightly pigmented skin and hair are established independent
risk factors for melanoma (Johnson et al., 2017). Approximately
20% of respondents had blond or strawberry blond hair, while an-
other 2% had red hair. Over 30% of respondents reported they
would moderately or severely burn if exposed to the sun for 1h
without sun protection, while 25% reported they would turn
darker without burning or that nothing would happen to their skin
(Table 3).

Rural respondents more often reported personal history of mel-
anoma (16.2%) compared to urban participants (9.9%). Across all re-

spondents, 10.4% reported personal history of melanoma.

3.2 | Melanoma knowledge

Of the 34 survey questions, 24 had correct and incorrect answers
from which to choose. Respondents' scores ranged from 5/24 (21%)
to 24/24 (100%) correct; on average, 17/24 questions (71.0%) were
correctly answered (Figure S1). Respondents from the three states
scored similarly.

Some questions drew on common knowledge. For example, too
much sun exposure and a family history of melanoma were correctly
identified as risk factors by 96.1% and 86.7% of respondents, respec-
tively, and 91.3% knew that a mole changing size, shape, or color was
a warning sign. However, other items, such as “Having a lot of moles
is a risk factor for melanoma” (27%), and “Melanoma on my skin is as
likely to be detected by me as it is by a doctor” (36%) were answered
correctly less often. There was also a modest frequency of correct
responses on the true/false item “Melanoma is the deadliest form of
skin cancer” (55%). Figure 1 summarizes the percentage of respon-
dents that scored in the “high” range (220/24 correct) stratified by
respondent characteristics. Overall, only 21.2% of respondents fell
into the high knowledge category (95% Cl: 18.2%-24.2%).

High melanoma knowledge correlated significantly with self-
report of risk factors including skin UVR vulnerability and light hair
color. This suggests that those with personal risk factors are more
likely to have higher melanoma knowledge overall (Figure 2). There
were no statistically significant differences by rural/urban status or
state of residence, although there was a trend toward more respon-
dents from Utah having high knowledge as compared to those from

Washington and Oregon.

3.3 | Beliefs in benefit of SSE and confidence in
ability to perform SSE

The majority of respondents (84.8%) endorsed a belief in the efficacy
of SSE in detecting skin cancer, somewhat or strongly agreeing that
“Checking my skin for signs of skin cancer will help me detect skin
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(Continued)

TABLE 2

Total

Utah

Washington

Oregon

LEACHMAN ET AL.

Wtd population %

(95% Cl)

# Respondents
(unwt %)

Wtd population %

(95% Cl)

# Respondents
(unwt %)

Wtd population %

(95% Cl)

# Respondents
(unwt %)

Wtd population %

(95% Cl)

# Respondents
(unwt %)

20.2 (17.3%-23.1%)
8.4 (5.9%-10.8%)

498 (21.4%)
175 (7.5%)
166 (7.1%)
22(0.9%)

20.9 (14.7%-27.0%)
7.7 (3.4%-12.1%)

59 (16.7%)

30 (8.5%)
32(9.1%)

8(2.3%)
4(1.1%)

19.3 (14.5%-24.0%)
7.8 (3.6%-12.0%)

114 (20.0%)
38 (6.7%)
41 (7.2%)
4(0.7%)
4(0.7%)

21.3(18.2%-24.5%)
9.9 (7.2%-12.6%)

325(23.2%)
107 (7.6%)
93 (6.6%)

7-12months ago

13-24 months ago

10.4 (7.9%-12.8%)
1.3(0.4%-2.2%)
0.7 (0.1%-1.2%)

15.0 (7.1%-22.9%)
1.9 (0.1%-3.6%)
0.5(0.0%-1.0%)

7.6 (4.9%-10.2%)
1.4 (0.0%-3.0%)
0.9 (0.0%-1.8%)

12.0(7.7%-16.4%)

0.7 (0.1%-1.3%)
0.3 (0.0%-0.6%)

More than 2years ago

10 (0.7%)
5(0.4%)

| am not sure

13 (0.6%)

(Missing)

cancer in its early stages” (Table 5). However, confidence in SSE per-
formance was low. Only 7.3% of respondents reported feeling “very
confident” in their ability to check their skin for signs of skin cancer,
while 38.3% felt “fairly confident” in doing so, and confidence varied
by respondent characteristics (Figure S2). Multivariable logistic re-
gression revealed that for both female and male respondents, higher
confidence was associated with increasing age and knowledge level
(Figure 3). Those with high melanoma knowledge were 2.7 times
more likely to report being “fairly” or “very” confident in their abil-
ity to perform SSE (95% Cl: 1.8-4.2) compared to those with low
knowledge; those with medium knowledge were 1.7 (95% Cl: 1.2-
2.5) times more likely (Figure 3).

3.4 | Self-Reported SSE behavior and its
association with melanoma knowledge, Self-Efficacy,
belief in the benefit of SSE, and personal

history of melanoma

The majority (62.8%) of respondents reported that they or their
partner had examined their skin for signs of skin cancer (24.6% per-
formed SSE within the last 2months, 24.4% between 2months and
1year ago, and 13.8% more than 1year ago). SSE performance was
most strongly associated with higher melanoma knowledge and more
self-efficacy (Figure 4 and Figure S3). The high-knowledge group re-
ported performing SSE at 3.0 times higher odds than of those with
low knowledge (95% Cl: 1.7-5.3). Individuals with high self-efficacy
(“fairly” or “very” confident) had 4.2 (95% Cl: 2.7-6.5) times the odds
of performing SSE relative to those with low self-efficacy (“not very
confident” or “no confidence”). Some melanoma risk factors were
also associated with performance of SSE in the multivariable model.
For example, respondents who reported blistering or peeling sun-
burn were also more likely to report performing SSE than those who
did not report sunburn (OR=2.2 95% Cl: 1.5-3.3).

Additionally, although personal history of melanoma was not
associated with increased knowledge (OR=1.0, Cl: 0.7-1.6) or con-
fidence (OR=1.0, Cl: 0.6-1.4), respondents reporting personal his-
tory of melanoma were more likely to perform SSE (OR=3.0, ClI:
1.5-5.8). Also, belief that SSE helps detect skin cancer early was not
associated with higher knowledge, self-efficacy, or increased SSE
performance.

4 | DISCUSSION

41 | Significance of melanoma knowledge and
self-efficacy in the context of SSE performance

To our knowledge, this represents the first population-based
survey of melanoma literacy in the United States, providing a
unique snapshot of population knowledge, attitudes, and be-
liefs that might be targetable in future interventions to increase
early detection behaviors such as SSE. Higher levels of melanoma

251907 SUOLLILIOD) BATTER.D) 3|t dde 3L Aq pouBA0B a1 DRI YO 98N J0'SINJ 0 ATeIgITBUIIUD A3 1A UO (SUONIPUOD-PUE-SULBYWIOO" A3 |1 AReJc][BUIUO//SdY) SUONIPUOD) PUE SWLS | 3U1 89S *[E20Z/B0/EZ] U ARiqIT8UIIUO ABIIA *IIlAl AYSIBAIN STES PUE(Lod AQ QOTET JWod/TTTT'0T/10p/L0" 8|1 ATRIqIPUIUO//'SANY WOJ) POPROIUMOQ ‘0 ‘XBYTSSLT



1755148x, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/pcmr.13106 by Portland State University Millar, Wiley Online Library on [23/08/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

o
\A (senuiuo))

>~
48]
-
—
W uinquns
noyym
(%0 7Z-%ELT) 9°0C (%8°02) €87 (%0'v2-%1'6) L'9T (%6'ST)9S  (%S'92-%T'ST) 8°0C (%9'61) CTT (%E'LT-%9°6T) ¥'EC (%S°CT) ST1€ J93ep uing
Sujuuey Jo
Sujuaxiep a|1l|
(%L '€-%S'GE) 9'6€ (%S°0v) ¢v6 (%0'S¥-%L'8¢) 8'9¢ (%0°8€) ¥ET (%0'67-%8V€) 6 Tt (%6'7¥) 95C (%8 Tr-%1€€) G'LE (%E£°6€) T3S Yam Ajpjiw uing
Sujead
UM uinquns
(%9 v€-%¥'92) G'0E (%6'82) TL9 (%SLY-%L'9C) T'LE (%EVE)TCT  (%6VE-%LTT) €8T (%0°92) 8¥1 (%0°€€-%8°GC) ¥'6C (%£'82) €O  d3e4opowl e dAeH
s123s1|q
UM uinquns
(%' 7-%8'T) T’ (%€¥) TOT (%C°9-%9'T) 6'€ (%C9) T (%€ ¥-%00) T'C (%C°€) 8T (%8°'G-%LT) €Y (%EY) 19 EEEZCELCREID)
JUIS NOA 0}
uaddey pjnom 3eym saqiasap 1saq SUIMO||0} 3Y3 4O YdIym ‘Suiyio[d aA1329304d J0 ‘Jey B ‘U9aJ4oSUNS JNOYHM JNOY Ue J0j UNS Y3 Ul IN0 JUSM NOA I ‘Yyanwl AJSA UNs ay3 Ul SUia JOU JO SYIUOW [BIIAIS IOV
(%T'1-%T°0) 9°0 (%8°0) 6T (%€°0-%00) T'0 (%90) C (%6'1-%0°0) 6°0 (%¥'1) 8 (%9°0-%10) €0 (%9°0) 6 (8uissiin)
(i2elq
03 UMmouq dlep
(%€°T-%00) 9°0 (%€°0) 9 (%6'S-%0°0)S'C (%8°0) € - - (%£°0-%00) €0 (%c0) € AJan) >jiep Adap
(unys
umouq lep
0} 91eJapouw)
(%0°€-%00) ST (%8°0) 6T (%€ T-%00) ¥'0 (%€0) T (%67-%00) T'C (%L£°0) ¥ (%1C-%C0)1CT (%0'T) T umolq Jieq
(umouq
9)elapow 0}
SAI1|0 >jJep)
(%S 6-%E V) 69 (%1°G) 81T (%9'17-%9°0) 9'C (%T°€)TT (%TET-%9°€) '8 (%9°S) ¢E (%L6-%ES)S'L (%€°G) SL umouq ysi
(unys aAljo 03
(%T°5T-%L'8T) 6TC (%0°€2) €S (%T'8T-%€ELT) L'TT (%C'€T) 28 (%9°ST-%¥"¥1) 0°0C (%9'12) €21 (%1"'8C-%¥'1C) 67T (%1°€2) 6TE  9NYM Weald) aAlO
(upis
(%€°65-%0'CS) LSS (%¥'LS) vEET (%L'S9-%8°€S) L'6S (%1°85) 90C (%1°'C9-%1 61) 6'GS (%2'89) z€C (%6'5S5-%C'8Y) 1'CS (%£°95) 964  @1ym 1o d|ed) e
(uid Apysis
o upjs 33|
(%2'ST-%1"0T) 8'CT (%LCT) 96T (%T°9T-%9°L) 6'TT (%9°€T) 8% (%L°9T-%L'8) L'TT (%S°CT) TL (%8'9T-%L'0T) L'€T (%9°CT) LLT AJan) diej Asap
r (8uruuey Aue 3noy3Im Jojod upjs ‘st jeyy) wue saddn Jo apIsul Y} UO UIS 3Y3 JO 10]0D
<
m (12 %S6) (% 3mun) (12 %S6) (% 3mun) (12 %S6) (% 3mun) (12 (% 3mun)
AMn % uone|ndod pap\ sjuspuodsay # 9% uone|ndod pIp\ sjuspuodsay # 9% uoneindod pIp\ sjuapuodsay # %G6) % uonyeindod pap\ sjuspuodsay #
M |elo) yein uojSulysepy uo38ai0
w
-

‘A9AJdns uoieindod-soisiiaioeleyd Jiey/ups € 379V.L



gl—Wl LEY

(Continued)

TABLE 3

Total

Utah

Washington

Oregon

Wtd population %

(95% Cl)

# Respondents
(unwt %)

Wtd population %

(95% Cl)

# Respondents
(unwt %)

Wtd population %

(95% Cl)

Witd population % (95% # Respondents
Cl) (unwt %)

# Respondents
(unwt %)

LEACHMAN ET AL.

4.6 (2.7%-6.6%) 34 (6.0%) 6.7 (3.9%-9.5%) 16 (4.5%) 5.0 (1.2%-8.7%) 110 (4.7%) 5.8 (4.0%-7.5%)

60 (4.3%)

Nothing would

happen to my

skin

0.4 (0.2%-0.7%)

18 (0.8%)

0.5 (0.0%-1.1%)

4(1.1%)

0.2 (0.0%-0.4%)

12 (0.9%) 0.8 (0.2%-1.4%) 2 (0.4%)

Best represents natural hair color at age 18

(Missing)

13.5(11.0%-16.0%)

5.9 (4.2%-7.6%)
2.0 (0.9%-3.2%)
4.1 (2.7%-5.5%)

396 (17.0%)
140 (6.0%)
49 (2.1%)

17.7 (10.1%-25.2%)

7.7 (3.7%-11.7%)
1.0 (0.0%-2.2%)
2.0(0.9%-3.1%)

76 (21.5%)

24 (6.8%)
7 (2.0%)

12.2 (8.3%-16.0%)
5.4 (2.8%-8.0%)
2.5(0.4%-4.7%)
4.7 (2.1%-7.4%)

87 (15.3%)
33(5.8%)

12.8 (10.3%-15.3%)

5.4 (3.8%-7.0%)
1.9 (0.8%-2.9%)
4.5 (3.1%-5.9%)

233 (16.6%)

83 (5.9%)

Blonde

Strawberry blonde

Red

13 (2.3%)
23 (4.0%)

29 (2.1%)

114 (4.9%)

16 (4.5%)

75 (5.3%)

Auburn

30.8 (27.8%-33.9%)
30.7 (27.5%-34.0%)
12.5(8.8%-16.2%)
0.4 (0.1%-0.7%)

770 (33.1%)

38.6 (31.4%-45.9%)
23.5(18.5%-28.6%)

9.3 (4.4%-14.2%)
0.2 (0.0%-0.5%)

131 (37.1%)
83(23.5%)

14 (4.0%)
2 (0.6%)

28.1(23.5%-32.7%)
30.8 (25.4%-36.2%)
15.9 (9.1%-22.8%)
0.3 (0.0%-0.8%)

193 (33.9%)
173 (30.4%)

45 (7.9%)
3(0.5%)

29.9 (26.5%-33.3%)
36.2 (32.0%-40.4%)

8.7 (5.3%-12.1%)
0.7 (0.3%-1.1%)

446 (31.8%)

Light brown

701 (30.1%)
133 (5.7%)
23 (1.0%)

445 (31.7%)
74 (5.3%)

Dark brown

Black

18 (1.3%)

(Missing)

knowledge and higher levels of confidence in performing SSE (i.e.,
self-efficacy) had the strongest associations with the performance
of SSE, suggesting that interventions that improve knowledge and
self-efficacy may increase the frequency of SSE and earlier de-
tection of melanoma. This implication of our findings is consist-
ent with the robust theory and evidence across domains relating
knowledge and self-efficacy to behavior change in the perfor-
mance of health and other psychosocial behaviors (Arlinghaus &
Johnston, 2018; Westmaas et al., 2007).

Our study confirmed previous findings regarding the associ-
ation of knowledge and confidence with higher reported SSE per-
formance. In a 2002 study, melanoma knowledge and confidence in
SSE performance were identified as significant predictors of high-
risk individuals' actual performance of SSE (Robinson et al., 2002).
Similarly, a 2012 multinational study also demonstrated that con-
fidence in one's ability to perform SSE was a major factor in en-
gagement in SSE (Kasparian et al., 2012). Our survey revealed the
population possesses suboptimal melanoma knowledge levels, with
78.8% at “low” or “medium” levels of knowledge, as well as low self-
efficacy levels overall, with only 7.3% reporting they were “very con-

fident” in performing SSE.

4.2 | Correlation between risk factors and SSE
performance

Respondents' self-reporting of risk factors (including skin UVR vul-
nerability and light hair color) was associated with higher melanoma
knowledge and increased performance of SSE. Similarly, in multi-
variable analysis adjusting for knowledge and confidence, personal
history of melanoma was strongly associated with performance of
SSE. These findings make intuitive sense given that those whose skin
is more vulnerable to burning might be more likely to learn about
skin cancer and more vigilant of their skin in general. However, the
risk factor association does not completely explain differences ob-
served in performance of SSE. Interestingly, neither self-reporting
of risk factors nor belief in the benefits of SSE was associated with
confidence in conducting SSE. This suggests a gap exists between
respondents' understanding that they should monitor their skin and
their belief that they can successfully do so. Together, these findings
suggest that interventions focused on increasing both knowledge
and self-efficacy in the population would be beneficial.

4.3 | Increasing SSE through knowledge and
confidence may decrease mortality

SSE has been promoted for years by the American Academy of
Dermatology and the American Cancer Society as a promising way
to potentially reduce morbidity and mortality of skin cancer and mel-
anoma (American Academy of Dermatology, 2022; American Cancer
Society, 2017). It is known that skin self-awareness and regular SSE
performance are strongly related to decreased tumor thickness
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Gender
Female —-—0—
24%
Male —
19
Age
<18 -29 years —_—
18
30 - 39 years —_—
23
40 - 49 years —105—
50 - 59 years —207—
60 - 69 years _2.8_
70+ years ——
19
Highest level of education completed
Some high school, diploma, or equivalent —104—
Some college _1‘6—
Vocational training or 2-year degree —205—
A 4-year college degree or more —204—
Household income
Less than $35,000 —104—
$35,000 to $74,999 —200-—
$75,000 or more _2.6_
Prefer not to answer —_—T
23
Urban / rural
Urban ——
22
Rural ——
21
UVR vulnerability
No sunburn or nothing would happen —104—
Burn with some darkening or tanning ——203—
Sunburn with blisters or peeling —205—
Color of hair
Blonde / Strawberry Blonde / Red _2.8_
Auburn / Light Brown ——
23
0% 25% 50% 75% 100%

Percentages are those that have high knowledge of melanoma and the risks and warnings signs.

FIGURE 1 Percentage scoring high on melanoma literacy items. Percentage of high scores (at least 20/24 correct) stratified by
respondent characteristics. The blue dashed line represents the proportion of high knowledge for all respondents (population-weighted,
21.4%). The blue circles indicate the proportion for each subgroup, with 95% confidence intervals.
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Covariates/levels Odds ratio [95% CI]
Less likely to have + More likely to have
high knowlege high knowlege
State
Oregon n:: Reference level
Washington I-H 0.8 [0.5t0 1.1]
Utah o 1.3[0.9 to 2.0]
Age for Females
<18 - 29 years —e—ri 0.6[0.3t01.3]
30 - 39 years l—H 1.1[0.6 to 2.0]
40 - 49 years ﬂ Reference level
50 - 59 years e 1.4[0.8 to 2.5)
60 - 69 years l—o—i 1.8[1.0to0 3.1]
70+ years .—.—4 0.8[0.5t0 1.5]
Age for Males
<18 - 29 years e 6.5[1.7 to 24.9]
30 - 39 years I-'—O—i 3.3[0.8 to 13.9]
40 - 49 years ﬁjl Reference level
50 - 59 years o 6.0 [1.8 o 20.2]
60 - 69 years o 7.5[2.3 t0 24.8]
70+ years —a—i 5.7 [2.1t0 15.7]
Highest level of education completed
Less than high school i—’—l 1.0[0.1to0 8.1]
High school diploma H—i 0.8[0.4 to 1.6]
GED or a high school equivalent I—O—v—| 0.6 [0.1 to 2.5]
Some college D Reference level
Vocational training or 2-year degree H—l 1.6 [0.9t0 2.8]
A 4-year college degree or more H—i 1.5[1.0t0 2.4]
Household income
Less than $35,000 ot 0.7[0.41t01.2]
$35,000 to $74,999 m Reference level
$75,000 or more I-H 1.3[0.9t0 1.9]
Prefer not to answer I—H 1.2[0.7 to 2.1]
Urban / rural
Urban m Reference level
Rural re 1.0[0.7 to 1.3]
UVR vulnerability
No sunburn or nothing would happen D Reference level
Burn with some darkening or tanning I—O—i 1.6[1.0to 2.6]
Sunburn with blisters or peeling I—H 1.7 [1.1t0 2.6]
Color of hair
Blonde / Strawberry Blonde / Red 0 Reference level
Auburn / Light Brown [ 0.7[0.41t01.2]
Dark Brown / Black I—0—| 0.6[0.4t0 1.0]
Personal melanoma history
No D Reference level
Yes et 1.0[0.7 to 1.6]
| am not sure I—0—| 0.7 [0.4 to 1.4]

0.01 ofio 100 1000 100.00
Odds ratio (log scale)

FIGURE 2 Adjusted odds ratios for high melanoma knowledge among population survey respondents. Odds ratios and 95% Cl estimated
from a multivariable logistic regression model on binary knowledge outcome (high vs. medium/low knowledge scores) including all variables
listed above plus an age-by-sex interaction term. Referent groups designated by open square. Significant covariates included as follows: age
in men and sunburn with blisters or peeling.
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Covariates/levels Odds ratio [95% CI]
Less likely to be : More likely to be
confident with SSE ! confident with SSE
State
Oregon t::l Reference level
Washington red 0.9[0.7t0 1.2]
Utah e 1.0[0.7 to 1.4]

Age for Females :
<18-29 years —e—i 0.5[0.3to 1.1]

30 - 39 years —e—t 1.0[0.5t0 1.7]
40 - 49 years # Reference level
50 - 59 years i 1.6[0.9t02.7]
60 - 69 years et 1.8[1.0t0 3.3]
70+ years . 1.9[1.1t03.4]

Age for Males '
<18 -29 years —— 1.0 [0.3 to 3.5]

30 - 39 years ——i! 0.3[0.1100.8]
40 - 49 years l‘;l Reference level
50 - 59 years ——i 1.1[0.5t02.9)
60 - 69 years —te—i 1.2[0.6t02.7)
70+ years i 1.3[0.6t02.7]

Highest level of education completed

Less than high school '—-—0—< 1.5[0.4 to 4.8]
High school diploma H—G 1.3[0.8t02.2]
GED or a high school equivalent '——0—| 1.9[0.7t0 5.2]
Some college ﬂ} Reference level
Vocational training or 2-year degree H—! 1.6 [0.9 to 3.0]
A 4-year college degree or more '—H 1.1[0.7t0 1.7]

Household income

Less than $35,000 e 1.3[0.8t0 2.1]
$35,000 to $74,999 o Reference level
$75,000 or more et 1.5[1.0t0 2.3]
Prefer not to answer ot 1.1[0.7 to 1.8]

Urban / rural
Urban o Reference level
Rural Ko 1.2[0.9t0 1.7]

UVR vulnerability

No sunburn or nothing would happen D Reference level

Burn with some darkening or tanning H—1 1.3[0.8 t0 2.0]

Sunburn with blisters or peeling l—H 1.1[0.6 to 1.9]
Color of hair

Blonde / Strawberry Blonde / Red l‘-j! Reference level

Auburn / Light Brown H—! 1.0[0.6 to 1.5]

Dark Brown / Black r—H 0.8[0.5t0 1.3]

Personal melanoma history

No Reference level

Yes 1.0 [0.6 to 1.4]

| am not sure 0.9[0.6 to 1.4]
Knowledge

Low r.:: Reference level

Medium et 1.7[1.2t0 2.5)

High D oe 27[1.8t04.2]
Belief in benefit of SSE :

Disagree (Strongly/Somewhat) o Reference level

Agree (Strongly/Somewhat) H—! 1.2[0.8t0 1.7]

| am not sure —e—i! 0.3[0.1t00.8]

0.01 oo 100 1000 100.00

Odds ratio (log scale)

FIGURE 3 Adjusted odds ratios of high confidence with skin self-examination (SSE), including knowledge, and personal history of
melanoma. Odds ratios and 95% confidence interval estimated from a multivariable logistic regression model on binary confidence outcome
(fairly/very vs. not at all/not very confident) including all variables listed above plus an age-by-sex interaction term. Referent groups
designated by open square. Significant covariates included as follows: females over 70years, medium and high knowledge levels.
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Covariates/levels

State
Oregon
Washington
Utah

Age for Females
<18 - 29 years
30 - 39 years
40 - 49 years
50 - 59 years
60 - 69 years
70+ years

Age for Males
<18 - 29 years
30 - 39 years
40 - 49 years
50 - 59 years
60 - 69 years
70+ years

Highest level of education completed
Less than high school
High school diploma
GED or a high school equivalent
Some college
Vocational training or 2-year degree
A 4-year college degree or more

Household income
Less than $35,000
$35,000 to $74,999
$75,000 or more
Prefer not to answer

Urban / rural
Urban
Rural

UVR vulnerability
No sunburn or nothing would happen
Burn with some darkening or tanning
Sunburn with blisters or peeling

Color of hair
Blonde / Strawberry Blonde / Red
Auburn / Light Brown
Dark Brown / Black

Personal melanoma history
No
Yes
| am not sure

Knowledge
Low
Medium
High

Confident performing SSE
Not at all/Not very confident
Fairly/Very confident

Belief in benefit of SSE
Disagree (Strongly/Somewhat)
Agree (Strongly/Somewhat)
| am not sure

Less likely to | More likely to
perform SSE perform SSE

- SR

b
—e—i

——i

oro 1.0
Odds ratio (log scale)

Odds ratio [95% CI]

Reference level
0.8[0.5t01.2]
0.9[0.6 to 1.5]

1.0[0.5t0 2.0]
1.3[0.6 to 2.6]
Reference level
2.1[0.9t0 4.6]
21[1.1t04.2]
1.5[0.8 to 3.0]

0.2[0.1t0 0.5]
0.9[0.3t02.4]
Reference level
0.5[0.2t0 1.3]
0.8[0.3t02.2]
0.9[0.4to0 2.1]

0.5[0.2t0 1.1]
0.7 [0.4 to 1.4]
0.4[0.1t01.1]
Reference level
1.4[0.7 to 2.9]
1.4[0.8t02.3]

0.8[0.4to 1.4]
Reference level
0.8[0.5t01.3]
0.8[0.5t0 1.5]

Reference level
0.9[0.6 t0 1.3]

Reference level
1.5[0.9t02.2]
22[1.51t3.3]

Reference level
0.8[0.5t0 1.4]
0.6 [0.3t0 1.0]

Reference level
3.0[1.5t05.8]
0.8[0.5t01.3]

Reference level
1.8[1.1t0 2.8]
3.0[1.7t05.3]

Reference level
4.2[2.7 t0 6.5]

Reference level
0.9[0.5t01.7]
0.2[0.1100.7]

100.00

FIGURE 4 Adjusted odds ratios of performing skin self-examination (SSE), including knowledge, confidence, and personal history
of melanoma. Odds ratios and 95% Cl estimated from a multivariable logistic regression model on binary SSE performance outcome
(performing vs. not performing) including all variables listed above plus an age-by-sex interaction term. Referent groups designated by open
square. Significant covariates included as follows: females aged 60-69 years, sunburn with peeling or blistering, medium or high knowledge

levels, personal history of melanoma, and being “fairly” or “very” confident in performing SSE.
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at diagnosis and improved survival (Aitken et al., 2010; Berwick
et al.,, 1996; Nagore et al., 2001; Paddock et al., 2016; Torrecilla-
Martinez et al., 2021).

We believe there is great potential to increase the rate of SSE
by implementing a state-wide, education-based, public health cam-
paign aimed at increasing melanoma knowledge and strengthening
confidence in the ability to carry out SSE, with the goal to increase
SSE rates within the target population. These survey data reveal the
baseline level of knowledge, self-efficacy, and SSE prior to interven-
tion and will permit an assessment of impact in these areas by a fu-
ture educational campaign (Nelson et al., 2022).

5 | LIMITATIONS

This study is subject to well-known limitations that pertain to
any population-based survey. Our respondents represented a
small proportion of invited households, and the returned surveys
tended to come from older female respondents. The sampling de-
sign, strategies to adjust for non-response, and raking procedure
allowed us to weight responses to more accurately represent the
populations of the three states involved, but we cannot discount
the possibility that the respondents may have represented a more
aware population subset with higher rates of SSE performance.
There are also no reliable data available for comparison on hair
pigment prevalence in the US population, or for personal history
of melanoma in a survey of this type. Constraints on survey length
meant that some key constructs, including self-efficacy, were as-
sessed using simplified and/or few survey items. Future efforts
should measure these constructs in more detail to confirm and
clarify the strength, boundary conditions, and nuances of our

findings.

6 | FUTURE DIRECTIONS

These data support the rationale for a statewide public education
intervention (in Oregon compared to two non-interventional states).
Our data also serves as a baseline from which the success of that
campaign can be determined. We predict that a public education
campaign will improve melanoma literacy and confidence in conduct-
ing SSE, which in turn will improve melanoma prognostic indicators,
including incidence, mortality, and/or costs of melanoma care that
occur during the same time period. Additionally, the consistency and

completeness of SSE performance requires further investigation.

7 | CONCLUSIONS

This study's findings provide evidence that greater knowledge and
self-efficacy are robustly associated with greater self-reported SSE
performance in Oregon, Washington, and Utah. In consonance with
the existing literature, our findings suggest that a population-wide

education campaign that successfully improves confidence to per-
form SSE and addresses melanoma knowledge deficits (thus improv-
ing melanoma literacy) has the potential to increase the rate of SSE

performance and thereby make an impact on melanoma mortality.
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