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IMPORTANCE Exposure to UV radiation, especially in childhood, increases skin cancer risk.

OBJECTIVE To systematically review the evidence on the benefits and harms of behavioral
counseling for skin cancer prevention to inform the US Preventive Services Task Force (USPSTF).

DATA SOURCES Cochrane Central Register of Controlled Trials, MEDLINE, and PubMed were
searched for studies published from January 2009 to March 31, 2016, for skin cancer
prevention and from August 2005 to March 31, 2016, for skin self-examination. Surveillance
in targeted publications was conducted through February 14, 2018. Studies included in
previous USPSTF reports were reevaluated for inclusion.

STUDY SELECTION Fair- and good-quality studies of primary care-relevant behavioral
interventions focused on improving skin cancer outcomes, intermediate outcomes, or skin
cancer prevention and self-examination behaviors.

DATA EXTRACTION AND SYNTHESIS Two investigators independently reviewed abstracts and
full-text articles and extracted data into evidence tables. Results were qualitatively
summarized but not pooled because of heterogeneity of measures.

MAIN OUTCOMES AND MEASURES Skin cancer, sunburn, precursor skin lesions, sun protection
behaviors, and any harms from interventions.

RESULTS Twenty-one trials in 27 publications were included (N = 20 561). No studies
assessed skin cancer outcomes in pediatric populations; 1adult trial (n = 1356) promoting skin
self-examination found no significant difference in participants diagnosed with melanoma in
the intervention group vs the control group at 12-month follow-up (O vs 1diagnosis). There
was no consistent improvement in prevention of sunburn for children (3 trials [n = 2508])
or adults (6 trials [n = 3959]). There were small to moderate increases in sun protection
behavior in pediatric populations (6 trials [n = 4252]) and adults (12 trials [n = 13 099]) and
small increases in skin self-examination in adults (11 trials [n = 7771]; odds ratios, 1.16-2.6).
One of 3 trials of indoor tanning found an intervention effect; an appearance-focused
intervention (n = 430) resulted in a smaller increase in mean indoor tanning sessions at 6
months in the intervention group vs the control group. Harms were rarely reported: 1 trial of
skin self-examination (n = 1356) found an increase in skin procedures in the intervention
group vs the control group at 6 months (8.0% vs 3.6%, P < .001) but not between 6 and 12
months (3.9% vs 3.3%, P = .50), and 1trial (n = 217) found no between-group difference in
skin cancer worry (28.9% vs 18.4%, P = .16).

CONCLUSIONS AND RELEVANCE Behavioral interventions can increase sun protection
behavior, but there is no consistent evidence that interventions are associated with a
reduction in the frequency of sunburn in children or adults and minimal evidence on skin
cancer outcomes. Intervention can increase skin self-examination in adults but may lead to
increased skin procedures without detecting additional atypical nevi or skin cancers.
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kin cancer is the most commonly diagnosed cancer in the

United States. It is an abnormal growth of cells that begins in

the outermost (epidermal) layer of the skinand is broadly clas-
sified as melanoma and nonmelanoma skin cancer. The incidence of
melanoma, the most severe form of skin cancer, has beenincreasing,
but overallmelanoma mortality rates have not increased significantly."
Although 2% of all skin cancers are melanoma, it is estimated to cause
more than 80% of skin cancer deaths.** UV radiation causes most skin
cancers through damage to DNA® and represents the major environ-
mental risk factor for all types of skin cancer.”® Five-year survival for
melanoma s 98.4% for local-stage disease to 17.9% for distant-stage
disease.>'° Thus, behavioral counseling promoting behaviors for re-
ducing UV exposure, and skin self-examination to identify and report
suspicious lesions, could prevent skin cancer.

This review was conducted to inform the US Preventive Ser-
vices Task Force (USPSTF) in its update of the 2012 recommenda-
tion on behavioral counseling for skin cancer prevention''2
(B recommendation for ages 10-24 years; | statement [insufficient
evidence] for adults older than 24 years) and its 2009 | statement
on skin self-examination for skin cancer detection.™™

Methods

Scope of Review

This review addressed 5 key questions (KQs) (Figure 1). Method-
ological details (including study selection, a list of excluded stud-
ies, and description of data analyses), as well as more detailed
results for each study (including detailed descriptions of all
interventions), are publicly available in the full evidence report'® at
https://www.uspreventiveservicestaskforce.org/Page/Document
/UpdateSummaryFinal/skin-cancer-counselingl.

This review differs in structure compared with the previous
USPSTF review on skin cancer counseling, published in 2011."
The previous review focused on primary prevention of skin can-
cer through behavioral intervention and did not include skin
self-examination, a method of secondary prevention. Skin self-
examination wasincluded in the 2009 USPSTF evidence review on
skin cancer screening™ but was not included in the 2016 update,””
which focused solely on clinician skin examination.

Data Sources and Searches
All articles included in the previous USPSTF evidence report on be-
havioral counseling for skin cancer prevention' and in the USPSTF skin
cancer screening evidence report published in 2009 were evalu-
ated forinclusion (the 2009 update included literature published be-
tween 1999 and 2005). For articles published since the previous re-
views, aresearch librarian created 2 search strategies: 1for counseling
and 1for skin self-examination. For counseling on sun protection be-
haviors, the search encompassed articles published from January 1,
20089, to February 1, 2017. For skin self-examination, the search en-
compassed articles published from August 1, 2005, to February 1, 2017.
To locate relevant studies for all key questions (KQs), the follow-
ing databases were searched: Cochrane Central Register of Controlled
Trials, MEDLINE, and PubMed, publisher-supplied (eMethods in the
Supplement). The database searches were supplemented by review-
ing reference lists from recent and relevant systematic reviews. The
search strategy was peer-reviewed by a second research librarian.
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Since February 2017, ongoing surveillance was conducted through
article alerts and targeted searches of a subset of core clinical jour-
nals identified by the USPSTF'™ to identify major studies publishedin
the interim that may affect the conclusions or understanding of the
evidence and therefore the related USPSTF recommendation. The last
surveillance was conducted on February 14, 2018, and identified no
new studies that met inclusion criteria.

Study Selection

Two reviewers independently reviewed 2311 titles and 372 articles
(Figure 2) to assess specified inclusion criteria (eTable Tin the Supple-
ment). Discrepancies were resolved through consensus and con-
sultation with a third investigator. Excluded articles were those that
did not meet inclusion criteria or that were rated as poor quality.

For all KQs, the population of interest was people of any age
without skin cancer, including parents or caregivers of children
who would be the focus of a counseling intervention. To be as
inclusive as possible of interventions with potential relevance to
an average-risk, primary care population, studies in which 75% or
more of the population had no skin cancer history were eligible,
but studies in which 25% or more of the population had a prior
history of skin cancer or were otherwise under surveillance for
skin cancer were excluded.

Included settings were those with an established link to pri-
mary care and those in countries categorized as “very high” on the
United Nations Human Development Index." Studies conducted in
countries rated very high on the Human Development Index are
more likely to be applicable to US settings. Primary care-relevant
counseling interventions were defined as those delivered in pri-
mary care settings, judged to be feasible for implementation in
primary care, or available for referral from primary care.' Studies
set in the community with no link to primary care, at a worksite,
within childcare or recreational settings, and mass media cam-
paigns were excluded. Included interventions were those aimed
at improving sun protection behaviors or teaching skin self-
examination in a primary care or primary care-linked setting. Multi-
component interventions (such as a community-level intervention
including media campaigns, screening days, and primary care coun-
seling) in which the effect of primary care-relevant counseling
could not be assessed were excluded. Included comparison groups
were usual care, assessment-only controls, attention-control
groups using an equivalent-intensity intervention on a different
health topic, or comparison groups using minimal intervention;
studies comparing equivalent-intensity skin cancer counseling
interventions were excluded.

For questions on behavioral counseling (KQ1, KQ2, KQ3), only
randomized or nonrandomized controlled intervention studies were
eligible for inclusion. For skin self-examination questions (KQ4, KQ5),
trials and prospective cohort studies were eligible.

For KQl, intermediate outcomes were defined as sunburn,
nevi, and actinic keratosis, and health outcomes included mela-
noma, basal cell carcinoma, or squamous cell carcinoma incidence,
morbidity, or mortality. Behavioral outcomes for KQ2 could be
parent- or self-reported outcomes that related to sun protection
behaviors (eg. composite scores, use of protective clothing, sun
avoidance, use of sunscreen), skin self-examination, or indoor tan-
ning use. For KQ3, any harms of behavioral counseling interven-
tions or skin self-examination were eligible for inclusion.
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Figure 1. Analytic Framework and Key Questions
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Does counseling patients in skin cancer prevention improve
a. Intermediate outcomes (sunburn or precursor lesions)?

b. Skin cancer outcomes (melanoma, squamous cell, or basal cell carcinoma incidence, morbidity, or mortality)?

Do primary care-relevant counseling interventions improve skin cancer prevention behaviors (eg, reduced sun
exposure, sunscreen use, use of protective clothing, avoidance of indoor tanning, and skin self-examination)?

What are the harms of counseling interventions for skin cancer prevention (eg, increased time in the sun, reduced

What is the association between skin self-examination and skin cancer outcomes (melanoma, squamous cell,
or basal cell carcinoma incidence, morbidity, or mortality)?

Evidence reviews for the US Preventive Services Task Force (USPSTF) use an
analytic framework to visually display the key questions that the review will
address to allow the USPSTF to evaluate the effectiveness and safety of a
preventive service. The questions are depicted by linkages that relate

interventions and outcomes. A dashed line indicates a relationship between an
intermediate outcome and a health outcome that is presumed to describe the
natural progression of the disease. Further details are available in the USPSTF
procedure manual.”®

Data Extraction and Quality Assessment
At least 2 reviewers critically appraised all articles that met inclu-
sion criteria based on the USPSTF design-specific quality criteria
(eTable 2 in the Supplement). Each study was rated as good, fair, or
poor quality. A good-quality study met all quality criteria. A fair-
quality study failed to meet at least 1 criterion but had no known
issue that would invalidate its results. Studies were rated as poor
quality if they had major risk of bias; poor-quality studies were ex-
cluded from this review. Disagreements about critical appraisal were
resolved by consensus and, if needed, consultation with a third in-
dependent reviewer.

One reviewer completed primary data abstraction; asecond re-
viewer checked all data for accuracy and completeness.

Data Synthesis and Analysis

Summary tables were created for each KQ. Tables included details
on study design and quality, setting and population (eg, country, in-
clusion criteria, age, sex, race/ethnicity), intervention details, length

jama.com

of follow-up, measure descriptions, and outcomes. Standardized
summary-of-evidence tables were used to summarize the overall
strength of evidence for each KQ. These tables included the num-
ber and design of included studies, summary of results, reporting
bias, summary of study quality, limitations of the body of evidence,
and applicability of the findings.

Results for child and adolescent populations and adult popula-
tions are reported separately and are summarized in tables and as
a narrative synthesis. Measures of significance are author-
reported:; for this review, results were considered statistically sig-
nificantat P < .05. The individual items and scales measuring sun pro-
tection behaviors were variable across trials and make interpretation
of absolute differences difficult. To assist with interpretation and
demonstrate the range of effects across studies, standardized mean
differences (Cohen d) in change were plotted for trials that pro-
vided sufficient data (Figure 3, Figure 4, Figure 5). Pooled esti-
mates were not provided, given the small number of contributing
studies and variability in measures.
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Figure 2. Literature Search Flow Diagram
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All eligible full-text articles were reviewed for all key questions (KQs). Reasons
for exclusion: Relevance: Study was not relevant to behavioral counseling for
skin cancer prevention. Setting: Study was not conducted in, recruited from, or
feasible for primary care. Population: Study was not conducted in an included
population. Quality: Study was poor quality. Design: Study did not use an

incomplete outcomes. Language: Publication was not in English. Intervention:
Intervention was out of scope. Irretrievable: Publication was not available or
accessible. Country: Study was not conducted in a country relevant to US
practice (those categorized as "Very High" on the United Nations Human
Development Index).'® Publication date: Primary results published prior to

included design. Outcomes: Study did not have relevant outcomes or had

included date range.

Figure 3. Cohen d Standardized Mean Difference in Change From Baseline of Sun Protection Composite Scores in Children (KQ2)

Standardized Mean

Planned Duration No. Difference in Change
Source Population of Follow-up, wk Intervention Control  From Baseline (95% CI)
Crane et al,25 2012 Children (aged 6 y) 156 344 333 0.35(0.19t0 0.50) -
Glanz et al,26 2013 Children (aged 4-10y) atrisk 16 517 530 0.31(0.18t00.43) -
Glasser etal,222010  Children (aged 3-10y) 13 71 70 0.96 (0.61t0 1.31) —
Gritz et al,23 2013 Children (aged <12 y) 17 138 143 0.00(-0.23t0 0.23)
of melanoma survivors
Norman et al,24 2007  Adolescents (aged 11-15y) 104 315 341 0.31(0.16t00.47) —a

-1.5 -1.0 -05 0 0.5 1.0 1.5
Cohen d Standardized Mean Difference
in Change (95% Cl)

Five of 6 trials are included in this forest plot. Studies differ in terms of study
population, length of follow-up, and composite scores. Crane et al*°® was not
included in the plot because people were recruited at birth and therefore had

no baseline data. “At risk” defined as “high" or “moderate” skin cancer risk as
assessed by the brief skin cancer risk assessment tool (BRAT).

The strength of evidence was graded for each KQ according to
guidance for Evidence-based Practice Centers from the Agency for
Healthcare Research and Quality.?' For each key question, the evi-
dence was graded according to consistency (similarity of effect

JAMA March 20,2018 Volume 319, Number 11

direction and size), precision (degree of certainty around an esti-
mate), reporting bias (potential for bias related to publication, se-
lective outcome reporting, or selective analysis reporting), and study
quality (ie, study limitations).
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Figure 4. Cohen d Standardized Mean Difference in Change From Baseline of Sun Protection Composite Scores in Adults (KQ2)

Planned Duration

Standardized Mean

No. Difference in Change

Source Population of Follow-up, wk Intervention  Control From Baseline (95% Cl)
Glanz et al,%2 2010 Adults at risk 17 307 289 0.21 (0.05 t0 0.37) .
Glanz et al,26 2013 Parents of children 16 517 530 0.11(-0.01t00.23) -
aged 4-10y
Glanz et al,39 2015 Adults at risk 13 83 109 0.22 (-0.06 t0 0.51) em
Glazebrook et al,45 2006  Adults at risk2 26 258 325 0.22 (0.05 to 0.38) e
Heckman et al,46 2016 Young adults at risk 12 195 229 0.57 (0.38t0 0.77) .
Manne et al,38 2010 Adult (aged 220y) 52 161 161 0.02 (-0.20 t0 0.24) .
first-degree relatives
of melanoma patients
Prochaska et al, 40 2005 Adults 104 864 920 0.01 (-0.09 to 0.10) -
Prochaska et al,41 2005 Adults 104 1822 2012 0.14(0.08 t0 0.20) R 3
Vuong et al,47 2014 Adults 56 37 34 -0.46 (-0.94t0 0.01) —
Youl et al,32 2015 Adults 52 178 166 0.19(-0.03 to 0.40) ——
,]_‘.0 70‘.5 0 015 110

Cohen d Standardized Mean Difference
in Change (95% Cl)

Ten of 12 trials reporting sun protection composite scores are included in this
forest plot. Studies differ in terms of study population, length of follow-up, and

differences in outcomes reported. “At risk” defined as "high" or “moderate” skin
cancer risk as assessed by the brief skin cancer risk assessment tool (BRAT).

composite scores. Two studies were excluded from the plot because of

Figure 5. Odds of Conducting Skin Self-examination in Adults (KQ2)

Plann_ed Self-reported Skin Examination,
Duration No./Total No. (%)
of Follow-  Skin Self- 0dds Ratio
Source Population up, wk examination  Intervention Control (95% Cl)
Geller et al,31 2006 Adult siblings 52 Total 132/149(88.5) 138/165(83.5) 1.76(1.06-2.92) —
of melanoma
patients
Glazebrook et al,#5 2006  Adults at risk? 26 Any 209/259 (80.7) 243/328(74.1) 1.67(1.04-2.69) —a—
Heckman et al,46 2016 Young adults 12 Total 87/195 (44.6) 59/229(25.8) 2.32(1.54-3.49) ——
at risk?
Jandaetal,432011 Men aged 250y 56 Partial 298/420(71.0) 279/411(67.8) 1.16(0.86-1.56) —
Total 153/420 (36.4) 126/411(30.7) 1.29(0.97-1.72) —a—
Ratetal, 302014 Adults at risk¢ 22 Any 51/97 (52.6) 28/76 (36.8) 1.90(1.03-3.51) —
Weinstock et al,29 2007 Adults 52 Total 254/530(55.0) 154/487 (35.0) 1.99 (1.54-2.57) o
Youl et al,32 2015 Adults 52 Any 103/163(63.2) 65/165(39.2) 2.64(1.69-4.13) —
Total 28/163(17.2) 18/165(10.9) 1.69(0.90-3.19) .
0.5 1.0 4.0

Odds Ratio (95% ClI)

Seven of 11 studies are included in this forest plot. Studies differ in terms of
study population, length of follow-up, and type of skin self-examination (total,
any, partial). Four studies were excluded from the plot because of differences in

outcomes reported.

b Defined as "high" or "moderate” skin cancer risk as assessed by the brief skin
cancer risk assessment tool (BRAT).

< All patients classified as "high" risk according to the Self-Assessment
Melanoma Risk Score (SAMscore).

@ Patients invited to participate if they had 1 or more risk factors for melanoma
(red hair, multiple moles, history of sunburn as a child, freckling, family history
of melanoma, fair sun-sensitive skin).

were conducted exclusively in young adults (aged 17-25 years or uni-

Results

versity students [n = 1528]).34-3746

Nineteen trials were rated as fair quality20-222>29-31:34.37-43.45-47

In total, 2311 abstracts and 372 full-text articles were reviewed for
all KQs (Figure 2). Of these, 21 unique trials reported in 27 articles
were included: 6 reported results in pediatric populations
(n = 4252)2°22-26 (Table 1), and 16 reported on adult populations
(n =16309) (Table 2).26:29-32:34.37-4345-47 Three of the adult trials

jama.com

and 2 as good quality.2%32 For trials rated as fair quality, limitations
included a lack of reporting on handling of missing data and incom-
plete reporting of blinding methods, randomization, allocation con-
cealment, or follow-up rates. Follow-up rates ranged from 70.8% to
80.5% in pediatric studies and from 63.6% to 95.8% in adult trials.

JAMA March 20,2018 Volume 319, Number 11
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Less common were issues with selection of control group, lack of
reporting measures of intervention fidelity or adherence, and either
baseline values or raw data not being reported. Most adherence es-
timates were higher than 70%; no measures suggested poor fidel-
ity or adherence.

Alltrials used heterogeneous measures of self-report or parent-
report to assess behavioral outcomes, sunburn, and skin self-
examination. Measures of skin self-examination ranged from
self-report of any or partial examination, to mole-checking, to total
body examination with numbers of body parts examined. Most trials
addressed seasonality by choosing sunny climates as intervention
sites, planning interventions to peak in spring, timing follow-up as-
sessments in late summer or fall, or querying a specific time frame
during assessment (eg, most recent sun exposure).

Children and Adolescents

Six trials were conducted among child or adolescent populations
(n = 4252).2922:26 Of the 6 pediatric studies, 5 reported results in
children aged O to 12 years©22232526 3nd 1 reported resultsin ado-
lescents aged 11 to 15 years.?* Study populations were predomi-
nantly white or fair-skinned. Four trials were published since the pre-
vious USPSTF review.?223:25:26 Most interventions focused on
parents; some also provided child-appropriate materials, and ado-
lescents were counseled directly in 1trial.>* All intervention mes-
sages focused on increasing sun protection behaviors (eg, using sun-
screen, avoiding mid-day sun, wearing protective clothing). None
of theinterventions among pediatric populations focused on the use
of indoor tanning or performing skin self-examination. Three of the
6 trials included direct, face-to-face counseling plus print support,
telephone support, or both.2%-222% Of the remaining 3 trials, 2 in-
cluded tailored mailings,>2® and 1included standard mailings of print
materials, a DVD, and children’s activities.?>

Adults
Ofthe 16 adult studies, 3 reported results in young adults (aged 17-25
years or university students [n = 15281),3437€ 1 included parents
of children aged 4 to 10 years as part of a family-focused interven-
tion (n = 1301),26 and 1 included only men older than 50 years
(n = 930).%3 The remaining 11 adult trials reported results in adults
of abroad age range (ages 18 and older [n = 12 550]).29-32:38-42.45.47
Study populations were predominantly white or fair-skinned. Ten
trials conducted with adult populations were published since the pre-
vious USPSTF review.26'29'30'32'38'39'42'43'46'47

Seven of the 16 adult trials were either conducted in or re-
cruited from primary care,29:30:3941424547 £ i1 of these were
conducted directly in primary care settings,2>3°4>47 and 3 re-
cruited participants from a primary care setting but conducted their
interventions by mail 3942 The remaining interventions were
judged to be referable from or feasible for primary care. The major-
ity of the interventions included comprehensive skin cancer pre-
vention messages, such as general skin cancer education and strat-
egies for reducing sun exposure (sun protection or sun avoidance
behaviors), and 5 interventions also included messages promoting
or teaching skin self-examinations.>"38-394546 Three interventions
focused exclusively on promoting skin self-examinations. 23243

Seven interventions were mail-based,?®3#3°43 and 5 included
direct counseling provided either by primary care physicians>°#” or
by health educatorsin person®° or via telephone.>"*® Others used text

jama.com
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messages,>? online programs,*>*® or appearance-based images.’

Fourteen of 16 trials included tailored feedback specific to the par-
ticipant's level of risk, barriers to change, or both?6:29-32:37-4245-47. tha
other 2 included relatively focused populations (young adult female
indoor tanners* and men older than 50 years*®) that allowed for spe-
cificintervention messaging.

Effects of Interventions on Health Outcomes

Key Question 1. Does counseling patients in skin cancer prevention
improve (a) intermediate outcomes (sunburn or precursor lesions)
or (b) skin cancer outcomes (melanoma, squamous cell, or basal cell
carcinoma incidence, morbidity, or mortality)?

Children and Adolescents

None of the 6 trials among children and adolescents reported skin
cancer outcomes (KQT). Three trials of standard or tailored mail-
ings for parents promoting sun protection for children aged 3to 10
years generally found nointervention effect for parent-reported sun-
burn outcomes (eTable 3 in the Supplement).?32>26 A trial of tai-
lored mailings for parents of 6-year-olds (n = 867) found asmallin-
tervention effect on nonsevere sunburn (effect size, -0.25[95%Cl,
-0.47 to -0.04]; P = .02) but no effect on severe, blistering sun-
burn at 3-year follow-up.2° This same trial found no difference be-
tween the mean number of small or large nevi between interven-
tion and control group children at 3-year follow-up.

Adults

Only 7 of the 16 adult trials reported intermediate or skin cancer out-
comes (eTable 4 in the Supplement). One of 6 trials found aninter-
vention effect for sunburn outcomes. In that trial of online educa-
tion for young adults (n = 965; 86% with fair skin), the proportion
of participants reporting red or painful sunburn in the past month
decreased more markedly from baseline to 3 months in the tai-
lored interactive web program group compared with 2 other groups
(54.5% to 26.3% in the tailored interactive web program group;
51.5% to 38.2% in the public website group; 56.3% to 41.2% in the
assessment-only control group; P = .01for comparison of interven-
tion vs assessment only, between-group difference not reported).*®
Onetrial (n = 1356) of counseling and promotional materials to en-
courage skin self-examination assessed skin cancer outcomes at 12
months and found no difference in numbers of cancers and atypi-
cal nevi detected in intervention and control groups.®

Effects of Interventions on Behavioral Outcomes

Key Question 2. Do primary care-relevant counseling interven-
tions improve skin cancer prevention behaviors (eg, reduced sun ex-
posure, sunscreen use, use of protective clothing, avoidance of in-
door tanning, and skin self-examination)?

Children and Adolescents

All 6 trials among children and adolescents reported the effect of
interventions on composite sun protection behaviors; 5 of the 6 trials
found that interventions involving physician counseling, tailored
mailings, or an educational presentation had a statistically signifi-
cant benefit on parent-reported composite sun protection scores
compared with controls at 3-month to 3-year follow-up (eTable 5in
the Supplement).2°2224-26 Standardized mean differences (Cohend)
in effect sizes ranged from O to 0.96 (Figure 3), with the 3 larger trials
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(of physician counseling or tailored mailings) suggesting small to
moderate effects ranging from 0.16 to 0.50 (mean around 0.32).2+2°
Effects on sunscreen use and other individual sun protection be-
haviors were generally consistent within each trial, and there were
no apparent trends in the effectiveness of the interventions accord-
ing to intervention or population characteristics.

Adults

In 12 trials reporting sun protection behaviors among
adults,26-30:32.37-42:45-47 ayidence was mixed (eTable 6 in the
Supplement). One young adult trial involving a tailored interactive
web program“® and 5 adult trials involving tailored material
(through mailings, text messages, or an interactive web program)
found increases in sun protection composite measures com-
pared with control groups.26-32#414245 Standardized effect sizes
ranged from -0.46 (favoring the control group) to 0.57 (favoring
the intervention group) and between 0.10 and 0.20 for most
studies (Figure 4). Sunscreen use was the most commonly
reported individual behavior. Only 1 of 3 trials*°-34#® found a sig-
nificant change in self-reported indoor tanning behavior: a trial of
an appearance-focused intervention among young adult female
indoor tanners found an attenuated increase in mean number of
indoor tanning sessions from baseline to 6 months in the inter-
vention group (mean, 4.67-6.80 sessions in previous 3 months)
compared with a larger increase (mean, 4.48-10.90 sessions) in
the control group (P < .001).3* No consistent patterns of inter-
vention effectiveness by age or by intervention component
were identified, although trials of longer duration or more con-
tacts with participants tended to find intervention effects. Evi-
dence for skin self-examination was more consistent. Of the 11
trials assessing skin self-examination,26:29-32:38.39.42.43.45.46 g
trials26:29-32:42:43.45.46 (of tailored educational content, counsel-
ing, or standard mailings) found significant increases in self-
reported skin self-examination compared with control conditions.
Odds ratios for skin self-examination in intervention groups com-
pared with control groups ranged from 1.16 to 2.64, with absolute
differences in rates of skin self-examination ranging from 3.2% to
24.0% in favor of the intervention groups (Figure 5).

Harms of Interventions

Key Question 3. What are the harms of counseling interventions
for skin cancer prevention (eg, increased time in the sun, reduced
physical activity, vitamin D deficiency, and anxiety)?

No harms were assessed in pediatric trials. Two adult trials reported
harms. One trial of counseling and promotional materials to
encourage skin self-examination (n = 1356) found that more inter-
vention group participants reported a skin procedure compared
with the attention-control group between O and 6 months (8.0%
vs 3.6%; mean difference, 4.4 [95% Cl, 1.9 to 6.9]; P < .001).%°
However, between 6 and 12 months, proportions were similar
between groups (3.9% vs 3.3%; mean difference, 0.6 [95% Cl, -1.4
to 2.6]; P=.50.

In 1study of a single primary care physician counseling session
with risk assessment and feedback compared with no intervention
(n = 217), a slightly higher proportion of adults in the intervention
group vs control group reported worrying about developing mela-
noma, but this difference was not statistically significant (28.9% vs
18.4%; between-group difference not reported; P = .16).3°

jama.com
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Association Between Skin Self-examination

and Skin Cancer Outcomes

Key Question 4. What is the association between skin self-
examination and skin cancer outcomes (melanoma, squamous cell,
or basal cell carcinoma incidence, morbidity, or mortality)?

No studies met inclusion criteria.

Harms of Skin Self-examination
Key Question 5. What are the harms of skin self-examination?
No studies met inclusion criteria.

.|
Discussion

This systematic review'® was conducted to support the USPSTF
in updating its 2012 recommendation on behavioral coun-
seling for skin cancer prevention''? and its 2009 | statement
on skin self-examination for skin cancer detection.">'* Four new
trials in pediatric populations?22>2%2% and 10 new trials in adult
populations?6-29:30:32.38.39.4243.4647 mat inclusion criteria, as did 2
pediatric trials?®?* and 6 adult trials®"3#37404145 included in the
previous reviews. The body of evidence on the effect of behavioral
interventions has increased substantially since the previous review
and generally reaffirms its findings, adding new evidence on the
effect of interventions on sunburn, skin cancer prevention behav-
iors, and skin self-examination. Most of the evidence available cov-
ered the behavioral outcomes of sun protection behaviors and skin
self-examination; evidence was much more limited for indoor tan-
ning and for health outcomes. Measures were heterogeneous
enough to preclude pooling of results. Table 3 and Table 4 summa-
rize findings for this evidence review.

All studies for KQ1 (sunburn, precursor lesions, or skin cancer)
represent new evidence since the previous review. Across 9 fair- to
good-quality pediatricand adult trials,232>26:29:3032:3942.46 tha hody
of evidence suggests no consistent association between interven-
tions and sunburn frequency in adults or children. Baseline rates of
sunburn were low in some but not all populations (for example, in
4- to 10-year-olds and their parents), so a floor effect may be pos-
sible. The body of evidence for nevi or cancer outcomes is limited
to 2 fair-quality studies,?>?° neither of which suggest that interven-
tion affects nevi count or skin cancer over 12 months to 3 years of
follow-up. No studies of sun protection-focused interventions among
adults assessed skin cancer outcomes.

Small to moderate effects of behavioral interventions on in-
creased sun protection behaviors were observed in studies of all age
groups, though overall, adult trial results were more mixed and fewer
studies demonstrated an intervention effect. The clinical signifi-
cance of these incremental increases in behaviors is unclear. Few con-
sistent patterns according to age or population risk factors were
found. Intervention effects were not demonstrated for indoor tan-
ning outcomes in adults in 2304¢ of 3303446 gty dies.

Skin self-examination interventions focused on
adults.26:29-32.38.394243.45.46 pa|ative to control conditions, inter-
ventions can increase rates of skin self-examination in young adults
and adults. No trial exceeded 12 months, and repeated measures
were reported in only 2 trials with mixed results.2943

Potential harms of interventions—which can include vitamin D
deficiency, reduced physical activity, paradoxically increased sun
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exposure through false reassurance, cancer worry, or overtreatment
after skin self-examination—were rarely assessed. Based on a single
fair-quality trial, skin procedures may increase in the first 6 months
after a skin self-examination-focused intervention, without a corre-
sponding increase in cancer detection.?® Given the paucity of evi-
dence for favorable association between skin self-examination and
melanoma mortality or between skin self-examination and cancer de-
tection (discussed in KQ1), increased use of biopsy resulting from skin
self-examination remains a potential harm. Skin cancer worry did not
differ between groups at follow-up in 1adult study.>°

There were few patterns suggesting that specific intervention
components, settings, or delivery inform intervention effective-
ness. Higher-intensity interventions, those that reinforced mes-
sages over time, or those with multiple intervention components were
most likely to find an intervention effect. The 2 pediatric studies in-
volving physician counseling also included other components such as
print materials and sunscreen samples and found improvements in
sun protection behaviors relative to controls, but the 2 adult studies
involving physician counseling—both single-session interventions—
found no intervention effect. Family-focused and electronically de-
livered interventions, perhaps combined with in-person counseling,
may represent promising approaches for future interventions.

In the case of sparse data from trials on the direct link between
interventions and health outcomes, assessment of observational evi-
dence for associations between the behaviors that might result from
interventions and health outcomes may help contextualize the find-
ings. Inits 2012 recommendation, the USPSTF found convincing evi-
dence linking UV radiation exposure during childhood to a moder-
ately increased risk for melanoma later in life (range of odds ratios,
1.8-4.4); and for adults, adequate evidence linking UV radiation ex-
posure from outdoor recreational activities to an increase in mela-
noma risk (range of odds ratios, 1.3-5.0) based on case-control and
cohort studies of fair to good quality."*®

Recent observational studies generally confirm this evidence,
suggesting even stronger evidence for the risks of indoor tanning
use*®-%0 and mixed evidence on the association between mela-
noma development and ambient sun exposure, typically assessed
based on geographic location.®’®° Follow-up data from a random-
ized trial suggest a protective effect for sunscreen use and risk of
invasive, but not in situ, melanoma development in adults.®® One
large population-based study, also confirming the findings of the pre-
vious evidence review, found increased risk of both melanoma in-
cidence and death attributable to melanoma with increasing quar-
tile of UV exposure.®®> Reduced physical activity and vitamin D
deficiency, potential harms of sun protection behavior, have not been
detected in observational studies. Increased sunscreen use was as-
sociated with increased sunburns in cross-sectional studies, #”68 sug-
gesting a potential false-reassurance pathway, but noincluded trials
found evidence for this potential harm.
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Reductionsin UV exposure could prospectively reduce skin can-
cer risk. However, the best evidence would likely come from trials
such as those included in this review, and no data beyond 3 years
were available.

The 2009 USPSTF review on skin cancer screening found no
new evidence for the effectiveness of either skin examination by
a physician or skin self-examination in reducing the morbidity or mor-
tality of skin cancer, but the review discussed 1 fair-quality case-
control study.™™ A 20-year follow-up study of this same popula-
tion publishedin 2016 found no beneficial association between skin
self-examination and death attributable to melanoma. However,
amore expansive measure of skin awareness did appear to be a sig-
nificant independent predictor of melanoma death.

In general, study populations were likely applicable to white or
fair-skinned US primary health care populations. All intervention
components are theoretically implementable or referable from pri-
mary care, although the ability of individual clinicians and practices
to initiate intervention components likely varies widely.

The body of evidence was limited by short follow-up times
(upto3yearsforchildren, up to 2 years for adults, 3-6 months in most
studies), so it is possible that time frames were not sufficient to al-
low for detection of nevi or cancer events. In addition, trials of be-
havioral interventions used self-reported outcomes, which are sub-
jecttobias. The clinical relevance of incremental changes in composite
measures of sun protection behaviors is difficult to assess. There were
no new studies among children aged O to 3 or adolescents, and few
studies among young adults. Skin cancer outcomes were reported
only in a single study focused on skin self-examination.

Limitations

Limitations of the review approach include its focus on interven-
tions conducted in or referable from primary care, its exclusion of
multilevel interventions in which the effect of a primary care com-
ponent could not be assessed, and its exclusion of populations of
currentsurvivors of skin cancer. Interventions were excluded if they
took place in worksites, schools, or other community settings, since
those are reviewed by the Community Preventive Services Task
Force.®7° Thus it is unknown how these results can be inter-
preted relative to interventions in other contexts.

. |
Conclusions

Behavioral interventions can increase sun protection behavior, but
thereis no consistent evidence that interventions are associated with
areductioninthe frequency of sunburnin children or adults and mini-
mal evidence on skin cancer outcomes. Intervention can increase
skin self-examination in adults but may lead to increased skin pro-
cedures without detecting additional atypical nevi or skin cancers.

Administrative, technical, or material support:
Morrison, Blasi, Nguyen, Patnode.
Supervision: Henrikson.

Conflict of Interest Disclosures: All authors have
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and
none were reported.

Statistical analysis: Henrikson.
Obtained funding: Henrikson.

JAMA March 20,2018 Volume 319, Number 11

© 2018 American Medical Association. All rights reserved.



1156

Clinical Review & Education US Preventive Services Task Force

Funding/Support: This research was funded under
contract HHSA2902015000071, Task Order 2, from
the Agency for Healthcare Research and Quality
(AHRQ), US Department of Health and Human
Services, under a contract to support the USPSTF.

Role of the Funder/Sponsor: Investigators worked
with USPSTF members and AHRQ staff to develop
the scope, analytic framework, and key questions
for this review. AHRQ had no role in study selection,
quality assessment, or synthesis. AHRQ staff
provided project oversight, reviewed the report to
ensure that the analysis met methodological
standards, and distributed the draft for peer review.
Otherwise, AHRQ had no role in the design and
conduct of the study; collection, management,
analysis, and interpretation of the data; and
preparation, review, or approval of the manuscript
findings. The opinions expressed in this document
are those of the authors and do not reflect the
official position of AHRQ or the US Department of
Health and Human Services.

Additional Contributions: We gratefully
acknowledge the following individuals for their
contributions to this project: Ernest Sullivent, MD,
MPH, and Tracy Wolff, MD, MPH (AHRQ); Jennifer
Croswell, MD, MPH (formerly of AHRQ); current
and former members of the US Preventive Services
Task Force who contributed to topic deliberations;
Deborah Bowen, PhD, who provided expert
consultation for this project; the AHRQ staff; and
Evidence-based Practice Center staff members
Aruna Kamineni, PhD, MPH, Gabrielle Gundersen,
MPH, Vina Graham, Smyth Lai, MLS, Jennifer Lin,
MD, MPH, and Nadia Redmond, MS. USPSTF
members, expert consultants, peer reviewers, and
federal partner reviewers did not receive financial
compensation for their contributions.

Additional Information: A draft version of this
evidence report underwent external peer review
from 5 content experts: Michael Goldstein, MD
(Brown University), Monika Janda, PhD
(Queensland University of Technology, Australia),
DeAnn Lazovich, PhD (University of Minnesota),
Sancy Leachman, MD, PhD (Oregon Health &
Science University), and Yelena Wu, PhD (University
of Utah), and 2 federal partners: the Centers for
Disease Control and Prevention Skin Cancer
Workgroup and the Indian Health Service.
Comments from reviewers were presented to

the USPSTF during its deliberation of the evidence
and were considered in preparing the final
evidence review.

Editorial Disclaimer: This evidence report is
presented as a document in support of the
accompanying USPSTF Recommendation
Statement. It did not undergo additional peer
review after submission to JAMA.

REFERENCES

1. Guy GP Jr, Thomas CC, Thompson T, Watson M,
Massetti GM, Richardson LC; Centers for Disease
Control and Prevention (CDC). Vital signs:
melanoma incidence and mortality trends and
projections—United States, 1982-2030. MMWR
Morb Mortal Wkly Rep. 2015;64(21):591-596.

2. Kohler BA, Sherman RL, Howlader N, et al.
Annual Report to the Nation on the Status of
Cancer, 1975-2011, featuring incidence of breast
cancer subtypes by race/ethnicity, poverty, and
state. J Natl Cancer Inst. 2015;107(6):djv048.

JAMA March 20,2018 Volume 319, Number 11

3. Linos E, Swetter SM, Cockburn MG, Colditz GA,
Clarke CA. Increasing burden of melanoma in the
United States. J Invest Dermatol. 2009;129(7):
1666-1674.

4. Weinstock MA, Bogaars HA, Ashley M, Litle V,
Bilodeau E, Kimmel S. Nonmelanoma skin cancer
mortality: a population-based study. Arch Dermatol.
1991;127(8):1194-1197.

5. Key statistics for basal and squamous cell
skin cancers. American Cancer Society website.
https://www.cancer.org/cancer/basal-and
-squamous-cell-skin-cancer/about/key-statistics
.html. 2016. Accessed April 10, 2017.

6. Basal and squamous cell skin cancer. American
Cancer Society website. https://www.cancer.org
/acs/groups/cid/documents/webcontent/003139
-pdf.pdf. 2015. Accessed January 16, 2018.

7. Armstrong BK, English DR. Epidemiologic
studies. In: Balch CM, Houghton AN, Milton GW,
Sober AJ, Soong S-J, eds. Cutaneous Melanoma. 2nd
ed. Philadelphia, PA: JB Lippincott; 1992.

8. International Agency for Research on Cancer
(IARC). IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans: Solar and Ultraviolet
Radiation. Lyon, France: IARC; 1992.

9. Howlader N, Noone AM, Krapcho M, et al. SEER
Cancer Statistics Review, 1975-2013. Bethesda, MD:
National Cancer Institute; 2016.

10. Seer Cancer Stat Facts: melanoma of

the skin. National Cancer Institute website.
https://seer.cancer.gov/statfacts/html/melan.html.
Accessed January 12, 2016.

11. Lin JS, Eder M, Weinmann S, et al. Behavioral
Counseling to Prevent Skin Cancer: Systematic
Evidence Review to Update the 2003 U.S. Preventive
Services Task Force Recommendation. Rockville, MD:
Agency for Healthcare Research and Quality; 2011.

12. U.S. Preventive Services Task Force. Behavioral
counseling to prevent skin cancer:
recommendation statement. Am Fam Physician.
2012;86(8):1-3.

13. U.S. Preventive Services Task Force. Screening
for skin cancer: U.S. Preventive Services Task Force
recommendation statement. Ann Intern Med.
2009:150(3):188-193.

14. Wolff T, Tai E, Miller T. Screening for skin cancer:
an update of the evidence for the U.S. Preventive
Services Task Force. Ann Intern Med. 2009;150(3):
194-198.

15. U.S. Preventive Services Task Force. U.S.
Preventive Services Task Force Procedure Manual.
Rockville, MD: US Preventive Services Task Force;
2015.

16. Henrikson NB, Morrison CC, Blasi PR, Nguyen
M, Shibuya KC, Patnode CD. Behavioral Counseling
for Skin Cancer Prevention: A Systematic Evidence
Review for the U.S. Preventive Services Task Force.
Rockville, MD: Agency for Healthcare Research and
Quality; 2017.

17. Wernli KJ, Henrikson NB, Morrison CC, Nguyen
M, Pocobelli G, Blasi PR. Screening for skin cancer in
adults: updated evidence report and systematic
review for the US Preventive Services Task Force.
JAMA. 2016;316(4):436-447.

18. United Nations Development Programme.
Human Development Index: 2015 rankings.
http://hdr.undp.org/en/composite/HDI. 2015.

Behavioral Counseling for Skin Cancer Prevention

19. Krist AH, Baumann LJ, Holtrop JS, Wasserman
MR, Stange KC, Woo M. Evaluating feasible and
referable behavioral counseling interventions. Am J
Prev Med. 2015;49(3)(suppl 2):5138-5149.

20. Crane LA, Deas A, Mokrohisky ST, et al.

A randomized intervention study of sun protection
promotion in well-child care. Prev Med. 2006;42
(3):162-170.

21. Berkman ND, Lohr KN, Ansari M, et al. Grading
the Strength of a Body of Evidence When Assessing
Health Care Interventions for the Effective Health
Care Program of the Agency for Healthcare
Research and Quality: An Update: Methods Guide
for Effectiveness and Comparative Effectiveness
Reviews. Rockville, MD: Agency for Healthcare
Research and Quality; 2014. AHRQ publication 10(14)-
EHCO63-EF.

22. Glasser A, Shaheen M, Glenn BA, Bastani R.
The Sun Sense study: an intervention to improve
sun protection in children. Am J Health Behav.
2010;34(4):500-510.

23. Gritz ER, Tripp MK, Peterson SK, et al.
Randomized controlled trial of a sun protection
intervention for children of melanoma survivors.
Cancer Epidemiol Biomarkers Prev. 2013;22(10):
1813-1824.

24. Norman GJ, Adams MA, Calfas KJ, et al.

A randomized trial of a multicomponent
intervention for adolescent sun protection
behaviors. Arch Pediatr Adolesc Med. 2007;161(2):
146-152.

25. Crane LA, Asdigian NL, Baron AE, et al. Mailed
intervention to promote sun protection of children:
arandomized controlled trial. Am J Prev Med. 2012;
43(4):399-410.

26. Glanz K, Steffen AD, Schoenfeld E, Tappe KA.
Randomized trial of tailored skin cancer prevention
for children: the Project SCAPE family study.

J Health Commun. 2013;18(11):1368-1383.

27. Rosenberg DE, Norman GJ, Sallis JF, Calfas KJ,
Patrick K. Covariation of adolescent physical
activity and dietary behaviors over 12 months.

J Adolesc Health. 2007;41(5):472-478.

28. Patrick K, Calfas KJ, Norman GJ, et al.
Randomized controlled trial of a primary care

and home-based intervention for physical activity
and nutrition behaviors: PACE+ for adolescents.
Arch Pediatr Adolesc Med. 2006;160(2):128-136.

29. Weinstock MA, Risica PM, Martin RA, et al.
Melanoma early detection with thorough skin
self-examination: the "Check It Out” randomized
trial. Am J Prev Med. 2007;32(6):517-524.

30. RatC, Quereux G, Riviere C, et al. Targeted
melanoma prevention intervention: a cluster
randomized controlled trial. Ann Fam Med. 2014;12
(1):21-28.

31. Geller AC, Emmons KM, Brooks DR, et al.

A randomized trial to improve early detection and
prevention practices among siblings of melanoma
patients. Cancer. 2006;107(4):806-814.

32. Youl PH, Soyer HP, Baade PD, Marshall AL,
Finch L, Janda M. Can skin cancer prevention and
early detection be improved via mobile phone text
messaging? a randomised, attention control trial.
Prev Med. 2015;71:50-56.

33. Baker J, Finch L, Soyer HP, et al. Mediation
of improvements in sun protective and skin
self-examination behaviours: results from

jama.com

© 2018 American Medical Association. All rights reserved.



Behavioral Counseling for Skin Cancer Prevention

the healthy text study. Psychooncology.
2016;25(1):28-35.

34. Hillhouse J, Turrisi R, Stapleton J,
Robinson J. A randomized controlled trial

of an appearance-focused intervention

to prevent skin cancer. Cancer. 2008;113(11):
3257-3266.

35. Hillhouse J, Turrisi R, Stapleton J, Robinson J.
Effect of seasonal affective disorder and
pathological tanning motives on efficacy of an
appearance-focused intervention to prevent skin
cancer. Arch Dermatol. 2010;146(5):485-491.

36. Abar BW, Turrisi R, Hillhouse J, Loken E,
Stapleton J, Gunn H. Preventing skin cancer in
college females: heterogeneous effects over time.
Health Psychol. 2010;29(6):574-582.

37. Mahler HI, Kulik JA, Gerrard M, Gibbons FX.
Long-term effects of appearance-based
interventions on sun protection behaviors. Health
Psychol. 2007;26(3):350-360.

38. Manne S, Jacobsen PB, Ming ME, Winkel G,
Dessureault S, Lessin SR. Tailored versus generic
interventions for skin cancer risk reduction for
family members of melanoma patients. Health
Psychol. 2010;29(6):583-593.

39. Glanz K, Volpicelli K, Jepson C, Ming ME,
Schuchter LM, Armstrong K. Effects of tailored risk
communications for skin cancer prevention and
detection: the PennSCAPE randomized trial. Cancer
Epidemiol Biomarkers Prev. 2015;24(2):415-421.

40. Prochaska JO, Velicer WF, Rossi JS, et al.
Multiple risk expert systems interventions: impact
of simultaneous stage-matched expert system
interventions for smoking, high-fat diet, and sun
exposure in a population of parents. Health Psychol.
2004;23(5):503-516.

41. Prochaska JO, Velicer WF, Redding C, et al.
Stage-based expert systems to guide a population
of primary care patients to quit smoking, eat
healthier, prevent skin cancer, and receive regular
mammograms. Prev Med. 2005;41(2):406-416.

42. Glanz K, Schoenfeld ER, Steffen A.

A randomized trial of tailored skin cancer
prevention messages for adults: Project SCAPE.
Am J Public Health. 2010;100(4):735-741.

43. Janda M, Neale RE, Youl P, Whiteman DC,
Gordon L, Baade PD. Impact of a video-based
intervention to improve the prevalence of skin
self-examination in men 50 years or older: the
randomized Skin Awareness Trial. Arch Dermatol.
2011;147(7):799-806.

44. Walton AE, Janda M, Youl PH, et al. Uptake of
skin self-examination and clinical examination

behavior by outdoor workers. Arch Environ Occup
Health. 2014;69(4):214-222.

45. Glazebrook C, Garrud P, Avery A, Coupland C,
Williams H. Impact of a multimedia intervention
"Skinsafe" on patients’ knowledge and protective
behaviors. Prev Med. 2006;42(6):449-454.

jama.com

US Preventive Services Task Force Clinical Review & Education

46. Heckman CJ, Darlow SD, Ritterband LM,
Handorf EA, Manne SL. Efficacy of an intervention
to alter skin cancer risk behaviors in young adults.
Am J Prev Med. 2016;51(1):1-11.

47. VuongK, Trevena L, Bonevski B, Armstrong BK.
Feasibility of a GP delivered skin cancer prevention
intervention in Australia. BMC Fam Pract. 2014;15:137.

48. US Preventive Services Task Force (USPSTF).
Final recommendation statement: skin cancer:
counseling. USPSTF website. https://www
.uspreventiveservicestaskforce.org/Page
/Document/RecommendationStatementFinal
/skin-cancer-counseling. 2012. Accessed

January 26, 2016.

49. Boniol M, Autier P, Boyle P, Gandini S.
Cutaneous melanoma attributable to sunbed use:
systematic review and meta-analysis. BMJ. 2012;
345:e4757.

50. Colantonio S, Bracken MB, Beecker J.

The association of indoor tanning and melanoma
in adults: systematic review and meta-analysis.
JAm Acad Dermatol. 2014;70(5):847-857.

51. Veiergd MB, Adami HO, Lund E, Armstrong BK,
Weiderpass E. Sun and solarium exposure and
melanoma risk: effects of age, pigmentary
characteristics, and nevi. Cancer Epidemiol
Biomarkers Prev. 2010;19(1):111-120.

52. Cust AE, Armstrong BK, Goumas C, et al.
Sunbed use during adolescence and early
adulthood is associated with increased risk of
early-onset melanoma. Int J Cancer. 2011;,128(10):
2425-2435.

53. Lazovich D, Isaksson Vogel R, Weinstock MA,
Nelson HH, Ahmed RL, Berwick M. Association
between indoor tanning and melanomain
younger men and women. JAMA Dermatol. 2016;
152(3):268-275.

54. Wehner MR, Shive ML, Chren MM, Han J,
Qureshi AA, Linos E. Indoor tanning and
non-melanoma skin cancer: systematic review and
meta-analysis. BMJ. 2012;345:e5909.

55. Veiered MB, Couto E, Lund E, Adami HO,
Weiderpass E. Host characteristics, sun exposure,
indoor tanning and risk of squamous cell carcinoma
of the skin. Int J Cancer. 2014;135(2):413-422.

56. Ferrucci LM, Vogel RI, Cartmel B, Lazovich D,
Mayne ST. Indoor tanning in businesses and homes
and risk of melanoma and nonmelanoma skin
cancer in 2 US case-control studies. J Am Acad
Dermatol. 2014,71(5):882-887.

57. Fischer AH, Wang TS, Yenokyan G, Kang S,
Chien AL. Association of indoor tanning frequency
with risky sun protection practices and skin cancer
screening [published online October 12, 2016].
JAMA Dermatol. 2016.https://www.ncbi.nlm.nih
.gov/entrez/query.fcgi?cmd=Retrieve&db
=PubMed&list_uids=27732686&dopt
=Abstractdoi:10.1001/jamadermatol.2016.3754

58. Heckman CJ, Munshi T, Darlow S, et al.
The association of tanning behavior with

psycho-tropic medication use among young adult
women. Psychol Health Med. 2016;21(1):60-66.

59. Heckman CJ, Cohen-Filipic J, Darlow S, Kloss
JD, Manne SL, Munshi T. Psychiatric and addictive
symptoms of young adult female indoor tanners.
Am J Health Promot. 2014;28(3):168-174.

60. Petit A, Lejoyeux M, Reynaud M, Karila L.
Excessive indoor tanning as a behavioral addiction:
a literature review. Curr Pharm Des. 2014;20(25):
4070-4075.

61. Lin SW, Wheeler DC, Park Y, et al. Prospective
study of ultraviolet radiation exposure and risk of
cancer in the United States. Int J Cancer. 2012;131
(6):E1015-E1023.

62. Walls AC, Han J, Li T, Qureshi AA. Host risk
factors, ultraviolet index of residence, and incident
malignant melanoma in situ among US women and
men. Am J Epidemiol. 2013;177(9):997-1005.

63. Wu'S, Cho E, Li WQ, Weinstock MA, Han J,
Qureshi AA. History of severe sunburn and risk of
skin cancer among women and men in 2
prospective cohort studies. Am J Epidemiol. 2016;
183(9):824-833.

64. Ransohoff KJ, Ally MS, Stefanick ML, et al.
Impact of residential UV exposure in childhood
versus adulthood on skin cancer risk in Caucasian,
postmenopausal women in the Women's Health
Initiative. Cancer Causes Control. 2016;27(6):817-823.

65. Lin SW, Wheeler DC, Park Y, et al. Prospective
study of ultraviolet radiation exposure and
mortality risk in the United States. Am J Epidemiol.
2013;178(4):521-533.

66. Green AC, Williams GM, Logan V, Strutton GM.
Reduced melanoma after regular sunscreen use:
randomized trial follow-up. J Clin Oncol. 2011;29(3):
257-263.

67. LinosE, Keiser E, FuT, Colditz G, Chen S, Tang JY.
Hat, shade, long sleeves, or sunscreen? rethinking US
sun protection messages based on their relative
effectiveness. Cancer Causes Control. 2011;22(7):
1067-1071.

68. Kester B, Thorgaard C, Philip A, Clemmensen IH.
Prevalence of sunburn and sun-related behaviour in
the Danish population: a cross-sectional study. Scand
J Public Health. 2010;38(5):548-552.

69. Community Preventive Services Task Force.
Cancer prevention and control: skin cancer
prevention. The Community Guide website.
https://www.thecommunityguide.org/sites/default
[files/assets/What-Works-Skin-Cancer-fact-sheet
.pdf. 2014. Accessed January 16, 2018.

70. Community Preventive Services Task Force.
Community-wide interventions to prevent skin
cancer: recommendation of the Community
Preventive Services Task Force. Am J Prev Med.
2016;51(4):540-541.

JAMA March 20,2018 Volume 319, Number 11

© 2018 American Medical Association. All rights reserved.

157



