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Abstract

The incidence of melanoma is rising among
Hispanic populations in the United States. The

purpose of this study is to evaluate the impact of

a pilot sun safety educational intervention con-

ducted from 2006 to 2012 on Hispanic early ado-

lescents in a high ultraviolet environment.

Nineteen schools with high Hispanic enrollment

were recruited from urban neighborhoods in

Los Angeles. The analytic sample was restricted
to students identifying as Hispanic or Latino

(n¼ 777). A mixed effects linear model was used

to test mean changes from pre- to posttest on stu-

dents’ sun protection knowledge, attitudes and be-

haviors. Significant improvements were observed

across several cognitive outcomes related to sun

protection, including knowledge of and attitudes

toward sun protection and self-efficacy to wear
sunscreen. However, changes in sun protective be-

haviors were not achieved. Although some im-

provements were observed, future studies should

identify the factors that motivate sun protection in

this population and develop tailored prevention

strategies, as improving the sun safe behaviors of

Hispanic youths may aid in reducing the risk of

melanoma in adulthood in this population.

Introduction

High ultraviolet (UV) radiation exposure and

sunburn in childhood have been linked to increased

risk of melanoma in adulthood [1–3]. While the pre-

cise mechanisms of these relationships are unclear,

the immaturity of children’s skin may afford less

UV protection causing DNA damage to skin cells.

In addition, excessive UV exposure in childhood

may increase the number of melanocytic nevi, a pri-

mary risk factor for melanoma in adults [4, 5]. As a

substantial amount of sun exposure occurs in

childhood, there is a critical need for melanoma pre-

vention efforts targeted to children and adolescents

[1–3, 6].

While some sun protection interventions have

been effective in influencing children’s UV behav-

iors [7, 8] the majority have been largely ineffective

at changing sun protective practices [4, 5, 9–11]. As

a result, sun protection remains poorly practiced in

children in the United States, with 70% of youths

reporting one or more sunburns in the previous

summer and <20% practicing routine use of

sun protection methods such as use of sunscreen,

sun protective clothing and hats [12]. Sun safety

interventions have been more successful at

improving cognitive constructs such as sun protec-

tion knowledge and attitudes, variables that have

been shown to positively predict sun protective

behaviors [13, 14]. Self-efficacy to use sun protec-

tion and sun protective attitudes, for example, may

directly influence behaviors or may serve as medi-

ators between knowledge of sun protective concepts

and practices [15]. Thus strengthening these medi-

ators may over time result in precautionary sun

behaviors.
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To date, most sun safety interventions have been

targeted to and conducted amongst predominantly

non-Hispanic white (NHW) populations, given the

risk profile of melanoma and non-melanoma skin

cancers which have highest incidence among

NHWs and fair-skinned populations. However,

recent studies have found significant increases in

incidence of melanoma among Hispanics in the

United States [16–18]. While incidence rates

remain relatively low (the age-adjusted rate for

Hispanics is 4.42 per 100 000 compared to 29.29

in NHWs) [19], melanoma is increasing in

Hispanics comparable to NHWs, with an annual in-

cidence increase of 2.9%, comparable to 3.0% in

NHWs. [20] Once diagnosed, Hispanics face

poorer survival outcomes than NHWs, a disparity

that has been attributed in part to less awareness of

melanoma and less access to health care, leading to

insufficient screening and delayed diagnosis [21,

22]. In addition, Hispanics practice less sun protec-

tion and have lower perceived risk for skin cancer in

comparison to NHWs [23–25]. Skin cancer primary

prevention efforts have not been directed toward this

population, despite evidence that Hispanics experi-

ence sunburn at rates comparable to or exceeding

NHWs [23, 24].

This study evaluates a multi-year pilot interven-

tion, ‘SunSmart’, conducted in 19 elementary and

middle schools in Los Angeles with high propor-

tions of Hispanic students. The intention of the

SunSmart pilot was to test an intervention approach

amongst ethnic minority and darker-skinned early

adolescents to determine both the feasibility and po-

tential receptivity of this population to sun safety

education. The Los Angeles Unified School

District (LAUSD), in which the study took place,

is the largest public school system in

California, comprising 700 000 students, 74% of

whom are Hispanic [26]. The intervention aimed

to educate students about the risks of skin cancer

associated with UV overexposure with emphasis

on addressing the misperception that darker-skinned

individuals are not at risk for harmful UV exposures

in order to increase protective behaviors in this

population.

Methods

Procedures

SunSmart was conducted in 16 LAUSD schools and

three private parochial schools with high Hispanic

enrollment. The intervention was taught during

regular classroom time by trained college students

participating in a university service-learning pro-

gram. Process evaluation was conducted at two

time points to ensure that program curriculum was

delivered with fidelity.

Data on the effectiveness of the program were

collected from 2006 to 2012. Classroom students

were pretested before the intervention and posttested

immediately following the intervention. Classroom

teachers were present as observers during the inter-

vention and testing.

The study was approved by the University of

Southern California (USC) Institutional Review

Board, and because of the educational nature of

the study, consent was waived. Students were

offered the chance to opt out of the program without

penalty; all students chose to participate.

Description of the intervention

SunSmart was based upon a large-scale US sun

safety intervention and further developed to target

a predominantly Hispanic student population by

USC Preventive Medicine faculty [10]. The general

lesson format and content of sun protection mes-

sages regarding risks of excessive sun exposure

and measures of protection to reduce risks was

adapted from the prior intervention. To adhere to

school scheduling requirements, the revised curricu-

lum comprised three 1-h lessons over 3 weeks.

Questionnaire items were adapted from those de-

veloped by Buller et al. [14]. Because the interven-

tion was developed as a pilot and due to resource

limitations, random assignment was not possible.

Schools and classes within schools were selected

through existing relationships with the university

and comprised a convenience sample of classes par-

ticipating both in Fall and Spring semesters.

Though set in a school district with high Hispanic

enrollment, the intervention was not extensively
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culturally tailored to this population. Because data

regarding the psychosocial factors motivating sun

protection among Hispanics are sparse, culturally

specific messages for sun protection were not read-

ily available. Further, while the primary group of

interest was Hispanic early adolescents due to

rising skin cancer incidence in Hispanic adults, the

school-based format necessitated broad delivery to

all students, including non-Hispanics. Therefore, the

importance of sun protection for all skin types

including darker skin and the issue of skin cancer

susceptibility in darker-skinned populations was

emphasized throughout the curriculum.

SunSmart was grounded in social cognitive

theory, with self-efficacy, observational learning

and mastery experience used as central constructs

[27, 28]. Each 1-h unit included a brief lecture,

indoor project-based activities to illustrate theory-

driven learning objectives and outdoor interactive

activities designed to increase children’s perceived

self-efficacy and to reduce and overcome barriers in

sun protective behaviors [29, 30]. Undergraduate

instructors modeled sun protective behavior

throughout, wearing hats, sunscreen, protective

clothing and sunglasses and identifying shaded

areas for outdoor classroom activities.

Pretest and posttest measures

The survey comprised items validated in prior stu-

dies with children that were averaged into several

scales and single-item outcome measures [10, 14].

In Fall of 2011, the questionnaire was revised to

include items regarding sun protective attitudes,

and self-efficacy to use sunscreen. Results presented

here identify questionnaire versions and sample

sizes for all outcomes.

Knowledge

Seven true-false items measured topics covered in

the curriculum including students’ understanding of

skin cancer risk related to UV, methods to avoid

excessive exposure and sun protection factor (SPF)

level of sunscreens. Correct responses were summed

into a single knowledge score (Cronbach’s coeffi-

cient alpha for pretest [�]¼ 0.54; posttest �¼ 0.57).

Tanning desire

Tanning importance was measured with one item

asking students to rate the importance of getting a

tan from ‘not important’ to ‘very important’.

Sun protection attitudes

Items to measure sun protection attitudes were

added to the survey in 2011. Sun protection attitudes

were measured with five items asking students to

rate their agreement from ‘strongly disagree to

strongly agree’ to statements about protective cloth-

ing, sunscreen and tanning (pretest �¼ 0.42; postt-

est �¼ 0.47).

Self-efficacy to use sunscreen

Self-efficacy to use sunscreen with SPF of 15 or

greater was measured with one item.

Sun protective behaviors

Sun protective behaviors were measured to ascertain

use of protection during peak hours on school days.

These behaviors were assessed with four questions

regarding sun protective practices (use of long-

sleeves, a hat, sunscreen and shade) on the day

prior to the questionnaire that were averaged into a

single exposure score (pretest �¼ 0.16; posttest

�¼ 0.18).

Sunburn in past month

A single item assessed sunburn in the month prior to

the survey. Students were also asked to write in the

number of times they were sunburned in the past

month.

Statistical analyses

Analysis was restricted to students who identified as

Latino/Hispanic (N¼ 777), representing 74% of the

entire sample (N¼ 1049). Although race was not col-

lected from the remaining 26% of students, school

demographics show that these students were primar-

ily African–American, who have very low prevalence

of sun protection behaviors and low awareness of risk

from excessive UV exposure, potentially attributable

to the low rates of skin cancer in this population [31].
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Therefore, to control for comparison bias and because

the primary research question focused on Hispanics,

we limited analysis to Hispanic students. Only par-

ticipants with complete data at pretest and posttest

were included in the analysis. A comparison of the

demographic characteristics of students who com-

pleted and did not complete both pretest and posttest

was conducted using analysis of variance and

Pearson’s chi-square test to determine any significant

differences between groups.

Frequencies and means were calculated to pro-

vide descriptive information on study participants.

Cronbach’s alpha coefficient was calculated to de-

termine internal consistency of scales [32].

Prevalence of sunburn behaviors was compared

from pre- to posttest using Pearson’s chi-square

tests. Changes in sun protection behavior items

were compared from pre- to posttest using

Wilcoxon signed rank sum tests for ordinal data. A

mixed effects linear model was used to assess main

effects of the intervention, estimating mean differ-

ence in pre- and posttest outcome variables. Gender,

grade level (4–5 versus 6–8), self-reported skin type

(a 5-category item dichotomized at the mean as

lighter versus darker) and season of participation

(Fall or Spring) were included as fixed effects with

regression parameters quantifying the mean differ-

ence in pre- and posttest outcome variables of the

non-reference category to the reference category.

School was included as a random effect covariate

to account for intraclass correlation of students

nested within schools. Subgroup analysis was then

conducted by including interaction terms in the

model between each covariate and time.

All tests were two-tailed, with an � criterion of

P< 0.05. Because of the multiple comparisons per-

formed, the Bonferroni correction was then applied:

�¼ 0.05/6¼ 0.008. Data analysis was conducted

using Stata version 12 [33].

Results

Description of the sample

The demographic characteristics of the children par-

ticipating in SunSmart are described in Table I.

The program was delivered in 47 classrooms in 19

schools. The mean age of students was 10.5 years,

and the sample was 54% female. Thirty-eight per-

cent of students participated in the intervention in

the Fall and 68% in Spring. Sixty-two percent of

students participating in the intervention were in

fourth or fifth grade; the remainder were in sixth

to eighth grade. The majority of children reported

having dark brown or black hair (70%), and light

brown skin (55%).

Attrition analysis indicated no significant differ-

ences between those who completed and those who

did not complete both pretest and posttest by age,

grade level, gender, skin type or sunburn in the past

month.

The prevalence of sun protective practices of

SunSmart participants from pre- to posttest are

described in Table II.

Pre- to posttest changes

Mean changes in summary outcome variables from

pre- to posttest are shown in Table III.

Table I. Demographic profile of intervention participants
(N¼ 777)

Mean age (SD) 10.5 (1.22)

N (%)

Gender

Female 418 (54)

Male 353 (45)

Missing 6 (1)

Grade level

Fourth to fifth 482 (62)

Sixth to eighth 295 (38)

Season of participation

Fall 295 (38)

Spring 482 (62)

Hair color

Red or blonde 15 (2)

Light or medium brown 225 (29)

Dark brown or black 530 (68)

Missing 7 (1)

Skin tone

Fair or medium white 187 (23)

Olive or light brown 518 (67)

Dark brown or black 60 (8)

Missing 12 (2)
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Sun-protective behaviors

In univariate analyses, no significant differences

were observed between pre and posttest on individ-

ual behavior items. No significant changes in sun

protective behaviors during peak hours at school

were observed from pre- to posttest in multiple re-

gression models when items were averaged into a

continuous summary score. However, in subgroup

analyses, students in grades 4–5 improved their be-

haviors on average �0.16 points less from pre- to

Table II. Prevalence of baseline sun protective practices of intervention participants (N¼ 777)

Baseline Follow-up Chi-square

N (%) N (%)

Sunburn in last month (Fall)

Yes 103 (34.92) 32 (10.85) �¼ 56.256 (9); P< 0.0001

No 158 (53.56) 381 (79.05)

Don’t know 30 (10.17) 56 (11.62)

Missing 4 (1.36) 6 (1.24)

Sunburn in last month (Spring)

Yes 84 (17.43) 39 (8.09) �¼ 93.91 (9); P< 0.0001

No 328 (68.05) 381 (79.05)

Don’t know 66 (13.69) 56 (11.62)

Missing 4 (0.83) 6 (1.24)

Sunburn last summer

Yes 321 (41.31) —

No 347 (44.66) —

Don’t know 91 (11.71) —

Missing 18 (2.32) —

Sun protective behaviors at school Mean changes Wilcoxon signed

rank P-value

Wore a hata 1.23 1.29 0.16

Wore a three-fourth sleeve or long-sleeved shirta 3.73 3.79 0.13

Wore sunscreenb 1.93 1.93 0.61

Played in shadea 2.11 2.1 0.63

aMeasured on a five-point Likert scale. bMeasured on a three-point Likert scale

Table III. Multiple regression coefficients for sun protective knowledge, attitudes, and behaviors on change scores from pre- to
posttest

Protective

behaviors

(N¼ 777)a

Sunburn in

last month

(N¼ 777)a

Knowledge

(N¼ 777)a

Tanning

importance

(N¼ 777)a

Attitudes

(N¼ 157)b

Self-efficacy

(N¼ 157)b

All participants 0.02 �0.17***^ 0.66***^ 0.13** 0.22***^ 0.63***^

Covariates

Baselinec 0.09* �0.22***^ 0.32 0.16 0.09 0.75***^

Gender (ref: male) 0.02 �0.05 0.19 �0.09 �0.12 �0.09

Grade level (ref: 6–8 grade) �0.16***^
�0.03 0.82***^

�0.07 0.15 �0.28

Skin type (ref: darker) 0.02 �0.02 �0.20 0.05 �0.04 0.19

Season (ref: Fall) 0.006 0.16***^
�0.31* 0.09 0.10 0.10

Numbers are standardized regression coefficients (betas). aFull sample 2006–12. bSubset 2011–12. cEstimated mean pre-post dif-
ference for male, 6–8 grade, darker-skinned, Fall participation students. *P< 0.10, **P< 0.05, ***P< 0.01. Bonferroni’s
^P< 0.008.
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posttest compared to students in grades 6–8

(P< 0.001).

Sunburn in past month

Self-reported sunburn in the past month decreased

significantly from pre- to posttest in the full sample

(�¼�0.17; P< 0.001). In subgroup analyses, stu-

dents who participated in the Spring reported higher

scores and thus, lower sunburn decreases from pre-

to posttest compared to those who participated in

Fall (P< 0.001).

Knowledge

Sun protection knowledge increased significantly

from pre- to posttest for the full sample (�¼ 0.66,

P< 0.001). In subgroup analyses, younger students

(in grades 4–5) improved their scores 0.82 points

more from pre- to posttest than students in grades

6–8, for a total pre- to posttest change of 1.14 points

(P< 0.001). Younger students, however, started at a

significantly lower level of knowledge at pretest

(data not shown). There was a trend toward lower

increases in knowledge at follow-up for students

who participated in the Spring intervention than

for Fall participants (P¼ 0.07); however, this trend

was not significant after Bonferroni correction.

Tanning importance

In the full sample, students’ rating of tanning im-

portance increased from pre- to posttest (�¼ 0.13,

P¼ 0.01), indicating their belief that having a tan

was more, rather than less, important. However, this

change was not statistically significant after the

Bonferroni correction. In subgroup analyses, there

were no significant differences from pre- to posttest

with respect to age, gender, skin type or season of

participation for tanning beliefs.

Sun protective attitudes

Students’ sun protective attitudes significantly im-

proved from pre- to posttest in the full sample

(�¼ 0.22; P< 0.002). In subgroup analyses, there

were no significant differences from pre- to posttest

for sun protective attitudes with respect to covariates.

Self-efficacy to use sunscreen

There was a significant increase in self-efficacy to

use a sunscreen of SPF15 from pre- to posttest in the

full sample (�¼ 0.63, P< 0.001). In subgroup ana-

lyses, there were no significant differences from pre-

to posttest for self-efficacy to use sunscreen with

respect to covariates.

Discussion

Our intervention was conducted in a largely

Hispanic youth sample, an understudied population

with respect to sun protection education. As with

prior studies among NHW children and adolescents,

gains in cognitive and psychosocial constructs such

as knowledge and self-efficacy proved to be the

strongest intervention effects over changes in sun

protective behaviors [8, 10]. While behavioral

change is necessary to ultimately impact rates of

melanoma and non-melanoma skin cancers, the

large and significant effects for cognitive and attitu-

dinal variables observed in this study is promising.

In cross-sectional studies as well as in several inter-

ventions among NHW samples, for example, im-

provement in self-efficacy has been found to be

predictive both of intentions and actual use of sun-

screen in children and young adults [13, 14, 34, 35],

and positive attitudes and reduced barriers toward

sun protection have been associated with greater

general sun protection among middle school youth

[14, 36]. Thus, strengthening these variables may

impact protective behaviors over time, and future

research with longitudinal follow-up may provide

more definitive answers as to their role in sun

protection.

While significant reduction in self-reported sun-

burn was achieved for the sample overall, this effect

was moderated by season, with students in Spring

achieving significantly less reduction in sunburn at

posttest than those in Fall. These findings suggest

seasonal effects on intervention efficacy; however,

as Los Angeles has relatively consistent year-round

UV values, it is difficult to attribute these differences

to rising or decreasing UV values. The months of

late September through early November in Southern
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California, when the Fall intervention was con-

ducted, often have maximal UV values equal to or

exceeding those of March to early April, when the

Spring intervention was conducted. Therefore, stu-

dents taking part in the Fall may have had similar or

greater opportunity to operationalize intervention

concepts than those in Spring, explaining some of

the seasonal difference.

Positive tanning attitudes were low in the sample

overall, with a majority of students responding that

having a tan was ‘not important’ at both pre- and

posttest. Of concern, however, was the finding that

students increased their beliefs that having a tan was

important, counter to intervention aims. A similar

finding was reported among a study conducted

among an ethnically diverse sample of adolescents,

where greater knowledge of sun safety predicted

greater pro-tanning attitudes [37]. The authors of

that study suggested that the strength of tanning

norms may lead adolescents to misinterpret sun

safety information, using it to ‘tan safely’, e.g. with-

out sunburning. It is possible that children in this

study misinterpreted intervention aims in similar

fashion, with increases in knowledge influencing

tanning norms for some intervention participants.

Another explanation for the increase in pro-tan-

ning attitudes may be the impact of acculturation,

which has been associated with differences in sun

safety among Hispanics, with English-acculturated

Hispanics more likely to engage in tanning than

Spanish-acculturated Hispanics [23, 38]. While ac-

culturation was not measured in this study, it is pos-

sible that the intervention was received differently

according to level of acculturation, e.g. influencing

or reinforcing tanning norms among highly accultu-

rated students. Thus, our results indicate the need for

further research to elucidate the influence of ethni-

city and acculturation on tanning and sun protection

norms in Hispanic youths.

This study was subject to several limitations, most

significantly the lack of a control group, limiting

conclusions that the observed changes resulted

from the intervention. However, due to the short

follow-up period and the fact that no events related

to sun exposure occurred out of the ordinary during

the intervention period, common threats to validity

such as maturation and history are unlikely to ex-

plain intervention effects.

Our intervention, though set in schools with high

Hispanic enrollment, was not extensively culturally

tailored to this population, due both to the lack of

resources and a paucity of data on sun protection

motivators and barriers in Hispanic adolescents. In

addition, only 5% of undergraduate instructors of

the curriculum were Hispanic, whereas the majority

were either Asian (22%) or NHW (21%). It is pos-

sible that Hispanic adolescents did not culturally

identify with SunSmart instructors, which may

have caused them to regard the information pre-

sented as not personally relevant.

The use of self-reported measures and low alpha

reliability measures for scales may reduce validity

of findings. Further, measures that were used were

predominantly validated in NHW samples and thus

may not generalize well to Hispanic or darker-

skinned children. In addition, the follow-up period

was brief at 3 weeks. Future studies with longer

follow-up periods are needed to determine the inter-

vention effects, as learned concepts may be put to

use as children mature and gain more autonomy

over their UV-related exposure and practices.

Despite these limitations, significant improve-

ments were achieved across several psychosocial

constructs, providing positive evidence for the po-

tential for intervention in this population. That re-

sults resembled prior interventions among NHW

children is also important to note. Strategies

required to translate cognitive improvements to be-

havioral outcomes are required across ethnic subpo-

pulations and might be broadly applicable, such as

the incorporation of the family into sun protection

education to model and reinforce sun protection be-

haviors [8]. Finally, the large sample size and focus

on an understudied population in a high UV setting

were strengths of the intervention.

Due to rapidly increasing rates of melanoma in

Hispanics, the largest and one of the fastest growing

ethnic groups in the United States, increased sun

safety education targeted to Hispanic children and

adolescents is needed. As future research continues

to investigate optimal strategies for improving chil-

dren’s sun protection, qualitative and quantitative
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studies are needed to identify the factors motivating

sun protective behaviors among Hispanic early ado-

lescents. In particular, the role of acculturation and

social environment on behavior are important fac-

tors to be explored in addition to the unique barriers

that Hispanic children might face in practicing sun

protection. Tanning norms should also be examined,

as these may not only differ between Hispanic and

NHW adolescents, but may be differentially per-

ceived according to level of acculturation to main-

stream US culture. The simultaneous and in-depth

assessment of such variables is necessary in order to

develop tailored interventions to improve sun pro-

tection in this at-risk population.
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