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Abstract

Importance—Mobile smart phones are rapidly emerging as an effective means of
communicating with many Americans. Using mobile applications, they can access remote
databases, track time and location, and integrate user input to provide tailored health information.

Objective—A smart phone mobile application providing personalized, real-time sun protection
advice was evaluated in a randomized trial.
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Design—The trial was conducted in 2012 and had a randomized pretest-posttest controlled
design with a 10-week follow-up.

Setting—Data was collected from a nationwide population-based survey panel.

Participants—The trial enrolled a sample of n=604 non-Hispanic and Hispanic adults from the
Knowledge Panel® aged 18 or older who owned an Android smart phone.

Intervention—The mobile application provided advice on sun protection (i.e., protection
practices and risk of sunburn) and alerts (to apply/reapply sunscreen and get out of the sun),
hourly UV Index, and vitamin D production based on the forecast UV Index, phone's time and
location, and user input.

Main Outcomes and Measures—Percent of days using sun protection and time spent
outdoors (days and minutes) in the midday sun and number of sunburns in the past 3 months were
collected.

Results—Individuals in the treatment group reported more shade use but less sunscreen use than
controls. Those who used the mobile app reported spending less time in the sun and using all
protection behaviors combined more.

Conclusions and Relevance—The mobile application improved some sun protection. Use of
the mobile application was lower than expected but associated with increased sun protection.
Providing personalized advice when and where people are in the sun may help reduce sun
exposure.

Introduction

The rapid proliferation and enormous reach of mobile computing devices, including smart
phones and tablet computers, are transforming the communication experience.1:2 An
increasing number of adults are using them to run mobile apps and access the Internet from
anywhere,34 including to obtain health information.2

While there is no comprehensive theory explaining how mobile interventions improve health
(i.e., mHealth),1:26 they may be effective for several reasons. Mobile devices can enhance
engagement with health information:> by proactively, unobtrusively, confidentially, and
repeatedly reaching out to users, requesting their attention,:7:8 creating an urgency to
respond,? and delivering advice in real-time, on their schedules, 24/7, and anywhere.18
These properties should elevate the ecological validity of the health information by tailoring
it to each user “in-the-moment” when and where it is most meaningful.1>710 They should
creating social support through its presence, relevancy, urgency, and interactivity and ability
to increase adults' accountability, deliver emotional support” and create a sense of volition,
choice, and control.11 Moreover, mobile devices can manage time and location
dependences, access remote databases,12 and deliver reminders for action. All of these
attributes could be used to improve self-efficacy and response efficacy3 and provide cues to
actionl4 to motivate risk-reduction behaviors.

In this project, we conducted the first evaluation of a mobile application that provided sun
protection advice to reduce the risk of skin cancer. It is estimated that approximately 2
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million non-melanoma skin cancers (i.e., basal and squamous cell carcinoma) and 76,100
cutaneous malignant melanoma (43,890 males; 32,210 females) will be diagnosed in 2014,1°
costing $1.4 billion dollars annually for treatment16:17 It was hypothesized that the mobile
application would increase sun protection practices and decrease sunburn prevalence by
improving sun protection norms, self-efficacy, outcome expectations, and intentions.13

Participants were recruited from the Knowledge Panel®, a survey panel representative of the
U.S. adult population administered by GfK, Inc. GfK identified panel members that met
eligibility requirements (i.e., non-Hispanic or Hispanic white, 18 years of age or older, and a
U.S. resident) and invited them to participate through their online system. Adults were
screened on smart phone ownership (participation was limited to adults with Android
handsets) and eligible individuals signed a consent form and completed the baseline survey
online. Recruitment occurred from July 10 — 23, 2012. Participants received credit in the
Knowledge Panel® system.

The trial involved a randomized pretest-posttest controlled design. Potential participants
were randomized invited to join the study. Those that consented and completed the baseline
survey in GfK's online system were enrolled. Participants assigned to the treatment group
received instructions through the online system to download, install and use the Solar Cell
mobile app. An online guide was provided, along with email and telephone technical
assistance. Seven weeks after randomization, treatment group participants were sent a
reminder through the online system to use the mobile app. Ten weeks after the recruitment
period began (Sept 18), all participants received the invitation for the posttest survey;
posttesting concluded on October 379, A small group of participants failed to indicate they
had completed their pretest in the online system so they did not receive the posttest
invitation. However, they were eligible and randomized, so they were re-contacted for
posttesting in December. All procedures and forms were approved by the Western
Institutional Review Board (IRB).

Solar Cell Mobile App

The Solar Cell mobile app was available for Android smart phones and has been described
in detail elsewhere.18 In brief, it provided personalized sun protection advice based on: 1) 5-
day hour-by-hour UV Index forecasts issued daily by the National Oceanic and Atmospheric
Administration (NOAA) for each 0.5° latitude-longitude grid in North America
(approximately 40 mi. x 40 mi.), 2) time and location from the phone, and 3) personal
information from the user (i.e., skin phenotype, height, weight, age, clothing coverage, use
of sunscreen and its SPF, and use of medications increasing sun sensitivity). Using
algorithms based on published literature, Solar Cell provided the following advice: a) risk of
sunburn (time until sunburn and level of risk [low, moderate, extreme]), b) time until
reapplication of sunscreen, ¢) recommended sun protection practices (sunglasses, sunscreen,
hats, protective clothing, shade, and go indoors), d) current forecasted UV Index, and €)
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estimated amount of vitamin D produced by the skin. Pop-up screens provided educational
information. Visual and audible alerts signaled when users needed to reapply sunscreen,
achieved the recommended daily dose of vitamin D, and were at extreme risk of sunburn.
Users could indicate when they were in the sun, in the shade, or indoors. Risk of sunburn
was adjusted for skin phenotype, use of sunscreen and shade, and being indoors.

Outcome measures assessed exposure to the midday sun, sun protection practices, and
sunburn prevalence in the past 3 months at baseline and posttest, the a priori primary
outcomes. The surveys were pretested to ensure the questions were understandable and
easily answered, using cognitive interviewing procedures with non-Hispanic white adults
(n=2 males and 3 females).

Sun Exposure and Sun Protection Practices—Sun exposure and protection practices
were assessed with validated open-ended measures from the published literature. Sun
exposure was measured by asking participants to report the number of days and number of
hours spent in the sun between 10 am and 4 pm (solar noon * 3 hours) in the past three
months.19 Participants next reported the number of those days that they practiced each of
seven sun protection behaviors, which were converted to percentage of days engaged in each
practice, i.e., wearing sunscreen with sun protection factor (SPF) of 15 or higher, sunscreen
lip balm with SPF 15 or higher, clothing that protected the skin from the sun, a hat with a
wide brim, and sunglasses, keeping time in the sun to a minimum, and staying in the shade.
The mean percent of practicing all sun protection behaviors was also calculated. Sunburn
prevalence was assessed with two questions: whether participants had ever been sunburned
and how many times they were sunburned in the past 3 months (defined as being red and/or
painful from exposure to the sun).20

Moderators and Mediators—Potential effect moderators and theoretic mediators were
measured at baseline and posttest, again using measures from the literature. Moderators
included demographics, skin phenotype (based on hair color, eye color, and skin
tanability),2! 2-item tanning image scale (I think I look healthier when I tan; I think I look
better when | tan [Cronbach's a=0.86 at baseline; 0.92 at posttest]),22 and personal history of
skin cancer (has doctor ever told you that you have had skin cancer). Participants who tend
to take fewer precautions, such as males and younger adults?3 and those who have more sun-
sensitive skin and a history of skin cancer might respond more to the mobile app's advice
while tanners may resist it.

Theoretic mediators from Social Cognitive Theory2?* were assessed by items created by the
authors: a) descriptive norms (on the average out of 100 people like you, how many do you
think will [a] get sunburned while outdoors this summer and [b] protect their skin from the
sun this summer) and injunctive norms (most of my family think [a] getting a sun tan is not
a good thing and [b] getting a sun tan is not a good thing [a=0.76 at baseline; 0.74 at
posttest; 5-point Likert scale, 1=strongly disagree, 5=strongly agree]; most of my family
think people should protect their skin from the sun and most of my friends think people
should protect their skin from the sun [a=0.67 at baseline; 0.66 at posttest; 5-point Likert
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scales]), b) self-efficacy expectations (I am confident I can [a] avoid getting sunburned
while outdoors in the summer sun (5-point Likert scale) and [b] practice sun safety that is
wear sunscreen, protective clothing, a hat, and sunglasses the next time you go out in the sun
[1=not at all confident, 4=very confident]), and ¢) outcome expectations (it is not so
complicated to protect my skin from the sun; two items assessing fit and ease — protecting
my skin from the sun fits well with my outdoor activities and it is easy to protect my skin
from the sun [a=0.68 at baseline; 0.71 at posttest; 5-point Likert scales]). Intentions to spend
time in the sun to get a tan and a two-item scale on sun protection - whether or not
participant (a) planned (yes/no) and (b) was willing (1=very unwilling, 5=very willing) to
protect skin from the sun when outdoors in the future (a=0.75 at baseline; 0.76 at posttest)
were assessed.

Statistical Analysis

Results

The effect of Solar Cell was tested by comparing percent of days practicing sun protection
behaviors, time spent outdoors in the midday sun, and sunburn prevalence between
treatment and control group. Comparisons were performed on posttest values, using analysis
of covariance (ANCOVA) and controlling for baseline values and demographic covariates
(identified by stepwise elimination at p < 0.10, two-tailed). Initially, comparisons were
performed on participants who completed the posttest. Then, missing values were imputed
and comparisons re-run to assess effects of loss to follow-up. Potential moderators of Solar
Cell's effect was probed by testing two-way interactions between the moderator (with levels
as appropriate) and treatment group in the ANCOVA models. All tests were performed
using p < 0.05 (two-tailed).

Profile of the Sample

Overall, 604 individuals out of 1,286 invited were enrolled in the trial (See CONSORT
diagram in Figure 1). A total of 682 individuals (n=331 in treatment group; n=351 in control
group) did not consent or were deemed ineligible. Of those enrolled, 150 participants (25%;
n=83 in treatment group [27%]; n=67 in the control group [22%]) were lost to follow-up at
posttest, leaving 454 participants with complete data (n=222 in treatment group; n=232 in
control group).

Participants had a diverse profile (Table 1). However, participants were younger, more
educated, and more affluent and lived in large households, and fewer were Hispanic whites
than in the U.S. population. Specifically, they ranged in age from 18 to 80 (68.5% under age
45) and were well educated (. The sample contained 9.6% Hispanic whites but was equally
divided on gender. Also, 24.2% had high-risk skin phenotypes (4 or 5 on Phenotypic Index)
and nearly a third had been diagnosed with skin cancer. The average household size was 3.1
persons; 62.7% had incomes of $50,000 or greater); three-quarters were employed; the
majority was married (nearly half had child <18 in household and three-quarters were heads
of households); and about two-thirds owned their home. Participants were enrolled from 48
states (except of Idaho and Hawaii; 15.9% Northeast, $25.3% Midwest, $33.5% South, and
25.3% West), with 87.6% living in metropolitan areas. Randomization produced groups with
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no statistically significant differences in demographics, sun protection practices, time spent
in the sun, or sunburn prevalence at baseline, except that the treatment group had fewer
participants classified as head of household (73.4%) than the control group (80.3%, p<0.05).
There were very few differences associated with loss to follow-up: Those completing the
posttest were older (M=39.58 years, p<0.05) and more owned their home (71.4%, p<0.05)
than those not completing it (M=36.79 years; 62.0%).Use of Solar Cell Mobile App

Of the 305 people in the treatment group, 232 (76.1%) downloaded Solar Cell but only 125
(41.0%) used it (i.e., ran the app and received the feedback screen) at least once after
installing it (downloading and use was detected by web servers). The majority of those who
used Solar Cell (76.0%) did so 1 to 5 times (16.0% 6 to 10 times and 8.0% 11 or more
times]). These users created 166 profiles and ran existing profiles 532 times.

Effect of Solar Cell Mobile App on Sun Protection Practices

Solar Cell appeared to weakly affect sun protection practices at posttest (Table 2).
Individuals assigned to Solar Cell and completing the posttest reported they used shade a
higher proportion of time at posttest than controls. However, individuals assigned to Solar
Cell also said they used sunscreen a lower proportion of time. No other significant
differences were detected. When missing posttest values were imputed, none of the sun
protection practices differed significantly by experimental group.

Effect of Solar Cell Mobile App on Sunburn Prevalence and Time Outdoors in the Midday

Sun

There was no statistically significant difference between treatment groups on posttest
sunburn prevalence (Table 1). The mobile app did not affect the amount of time users spent
outdoors in the midday sun. They did not spend more days or hours in the sun than controls
(Table 1).

Moderators of Effect of Solar Cell on Sun Protection Practices

The effect of Solar Cell on sun protection practices was moderated by preferences for a sun
tan. Participants with stronger sun tan preferences assigned to Solar Cell reported using
protective clothing while outdoors on a greater percentage of days than those in the control
group (F=4.48, p=0.03; eTable 1). With lower sun tan preferences, the Solar Cell group
reported lower use of protective clothing than controls.

Effect of Using Solar Cell on Sun Protection and Exposure Outcomes

We probed whether the amount of Solar Cell usage was predictive of outcomes, defining use
as whether participants ran the mobile app and received thefeedback screen, which provided
the sun safety advice. Analyses were conducted only within the treatment group on
participants completing the posttest. Individuals who used Solar Cell also reported a larger
mean percentage of time practicing all sun protection behaviors combined than non-users
(Table 3). Use of Solar Cell was unrelated to sunburn prevalence, although means did
suggest that participants who used it had fewer sunburns than those who did not (Table 3).
Participants who used the app spent a larger percentage of days keeping their time in the sun
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to a minimum and fewer hours outdoors in the midday sun (but not fewer days) than those
who did not use it (Table 3).

Solar Cell when used had favorable effects on sun protection in some subgroups,
specifically those defined by employment, household size, and gender. Participants not
employed reported more days wearing wide-brim hats when using Solar Cell than those not
using it (F=8.57, p<0.01; eTable 1); individuals who worked displayed little difference. In
large households, participants using Solar Cell reported staying in the shade when outdoors
on more days than those not using it (F=5.81, p<0.01; eTable 1). Also, using Solar Cell was
associated with reporting spending fewer hours outdoors in the midday sun (between 10 am
and 4 pm) by females; there was no difference in men (F=4.88, p=0.03; eTable 1).

Effect of Solar Cell on Theoretical Mediators

The main effect of Solar Cell on theoretical mediators — injunctive and descriptive norms,
self-efficacy and outcome expectations, and intentions — was not statistically significant
between treatment and control groups (eTable 2). However, two demographic characteristics
moderated the effect of Solar Cell on injunctive norms and self-efficacy expectations.
Participants living in non-metro areas assigned to Solar Cell reported lower injunctive
norms for sun protection by family and friends than controls (F=5.98, p=0.01; Table 3).
Lower income individuals assigned to Solar Cell were more confident they could practice
sun safety than controls (F=3.53, p=0.01; higher income participants assigned to Solar Cell
were less confident; Table 3).

Discussion

The Solar Cell mobile app appeared to promote sun protection practices, especially when it
was used. Specifically, it increased use of shade. Shade can substantially reduce exposure to
solar ultraviolet radiation (UVR),2® it needs to be available for it to be used. By contrast,
Solar Cell reduced the use of sunscreen, which is not altogether unfavorable. Sunscreen,
while a popular practice,2? is frequently not used properly to maximize its protective
value.26 Many adults under apply it and/or fail to reapply it to receive its full protective
value.2” Thus, health authorities recommend sunscreen be used as a secondary practice after
staying indoors or in the shade and wearing protective clothing, hats and eyewear.28 Still, a
recent SMS text messaging intervention did increase sunscreen use by middle school
students.2?

Solar Cell may be more effective with some groups than others. Women in the United States
seem to practice more sun protection than men, and they may have been more responsive to
Solar Cell's advice.23 The positive impact on individuals who preferred a suntan is a positive
outcome, for tanning preferences may make them spend a large amount of time in the sun.
When used, Solar Cell also benefited non-working participants and those in larger
households by increasing use of wide brimmed hats, an uncommon precaution,?3 and shade.
Non-working participants may have more time to use and learn Solar Cell's advice than
working individuals. Participants in larger households probably had more children; they may
have followed Solar Cell's advice either over concern for their children's safety or to set a
good example. It was somewhat unexpected that more affluent individuals who used Solar
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Cell had lower self-efficacy expectations than those who did not use it. Perhaps, more
affluent adults were over-confident and Solar Cell showed them that sun protection was
more complicated than they believed, which could make them try harder to take proper
precautions.

It is disappointing that Solar Cell did not reduce sunburns, although neither did a recent text
messaging intervention with adolescents.?® A recent meta-analysis showed variation in
success of mobile interventions employing text messaging with those focused on smoking
cessation and physical activity most successful.30 The lack of impact on sunburn prevalence
may have occurred because use of Solar Cell was lower than expected, despite extensive
usability testing, clear expectation that enrollees use it, and advice adults indicated they
desired (e.g., estimates of the risk of sunburn)..18 Intervention attrition and declining and/or
low use has been observed with other technology-based interventions (e.g., web-based
interventions31-34) and with mobile interventions,32-39 despite the apparent enthusiasm for
health-related mobile apps. . Unfortunately, commercial data indicates that most people who
download apps fail to use them regularly.%9 In our formative research,18 some individuals
predicted that they would use the mobile app to learn sun protection and then discontinue
use, a trend observed with a diabetes self-management mobile app.4! Some participants also
may have tried Solar Cell and felt they already knew its advice. Increased use of Solar Cell
was associated with improvements in sun protection practices and less time spent in the
midday sun, so, future research on implementation strategies for mobile interventions is an
important consideration both in randomized trials and when evidence-based interventions
are translated more broadly.42-44

Fortunately, there was no evidence that providing advice on sunburn risk on a mobile app
adjusted in real time for UV level and sun protection actions caused adults to spend more
time outdoors and increase their high-risk UVR exposure. This unfavorable side effect has
been observed with sunscreen?® and personal UV meters.%6 However, Solar Cell, when
used, appeared to motivate participants to try intentionally to reduce their time in the sun.
The advice in Solar Cell was designed to help individuals make more informed decisions
regarding sun exposure and sun protection by not only displaying the risk of sunburn but
also advocating sun protection practices appropriate for the real-time UVR level and
showing how taking these precautions decreased risk of sunburn, also in real time. The
combination of tailored sun protection and real-time personal exposure information provided
by the mobile app may be one way to avoid this undesirable side effect of sun protection
technologies.*’ Consistent with this conclusion, feedback on UVR exposure provided online
to students and teachers in a primary school in Australia resulted in lower sun exposure of
students.*8

There were several strengths in the trial. The sample was large and recruited nationwide;
randomization created equivalent groups; and few differences were associated with loss to
follow-up, all implying that the evaluation was unbiased. However, there were notable
shortcomings. Generalizability may be limited by the racial and education composition of
the sample. The trial enrolled only non-Hispanic and Hispanic whites; however, the
incidence of skin cancer is far higher among non-Hispanic whites than in other racial/ethnic
groups and increasing in Hispanic whites.#2:0 Likewise, the sample had high education, but
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smart phone ownership reflects this trend. Outcome measures were assessed by self-report
but we used validated, reliable measures. The measures of sun protection practices and time
spent outdoors were newly validated!® and used for one of the first times in a trial. As
discussed above, the inability to get most intervention group participants to use Solar Cell
was a major weakness. GfK would not provide us direct contact with participants. It was
difficult to assist them with technical problems and we were only able to remind participants
to download and use the mobile app one time after randomization.

Smart phone mobile apps have potential to deliver disease prevention interventions to a
large and growing segment of the U.S. population, engage them proactively, confidentially,
and repeatedly, and provide real-time personalized advice when and where they need it.
Solar Cell, one of the first sun safety mobile apps evaluated in a randomized trial, may help
adults with high risk skin types or who spend a lot of time outdoors make effective
prevention decisions that reduce dangerous doses of UVR.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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CONSORT diagram for the trial — this shows the participation, loss, and follow-up of

participants.
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Table 1
Participant characteristics
Demographics n=604
Age Mean (SD) 38.89 (13.15)
Education <4 year college grad 58.9%
4-year college degree 25.7%
Post graduate degree 15.4%
Race / Ethnicity White, Non-Hispanic 90.4%
Hispanic 9.6%
Other, Non-Hispanic 0.0%
Gender Female 47.9%
Male 52.1%
Skin score (Phenotypic Index) 1 = Lowest risk for skin cancer 15.1%
2 25.7%
3 35.0%
4 20.9%
5 = Highest risk for skin cancer 3.3%
Skin cancer No 69.5%
Yes 30.5%
Household head No 23.2%
Yes 76.8%
Household size Mean (SD) 3.13 (1.51)
Housing type A one-family house detached from any other house 71.4%
A one-family house attached to one or more houses 6.9%
A building with 2 or more apartments 18.4%
A mobile home 3.3%
Income Less than $25,000 16.4%
$25,000 - $49,999 20.9%
$50,000 - $99,999 36.2%
$100,000 or more 26.5%
Marital status Married or living with partner 69.2%
Widowed/Divorced/Separated 8.0%
Never married 22.8%
MSA status Non-Metro 12.4%
Metro 87.6%
Region Northeast 15.9%
Midwest 25.3%
South 33.5%
West 25.3%
Ownership status of living quarters | Rented for cash or occupied without payment of cash rent 31.0%
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Demographics n=604
Owned or being bought by you or someone in your household 69.0%
Kids under 18 No 55.0%
Yes 45.0%
Employment status Not working 24.7%
Working 75.3%

JAMA Dermatol. Author manuscript; available in PMC 2016 May 01.

Page 15



Page 16

Buller et al.

Author Manuscript

“1apua
p om

A1uyz/e0ey y

‘uoreanpg
P €

‘b
<N

‘anjea mE__mmm:m_H

:S|9pOW 8Y) Ul P31]0.JIU0D S8IeLIBAOD

sueaw aJsenbs 1sea]

§

sueaw _mau<+
06'0 20'0=4 %e'LE gWT'LE (eTp=u) TS .Hmmo:oma uo1oajo.d uns [Je Buisn sAep Jo Jusdiad ues|y
€00 16b=d %0 Ty §%LEE (62€=U) ;1 g7 ‘6 ‘g “TOPBUS 8U) Ul Buikess skep Jo Juadiad
110 19724 %z 1S §%0°TS (yge=u) JT ¢, ‘g TWNWILIL & 0} UNS BU) Ul s Buidaay sAep Jo Jusdiad
600 08'z=4 %8h9 §%66'69 (yee=U) ST 0T .Hmmmmm_mc:m Burream sAep Jo 1uadlad
50 68°0=4 %8'ST §%E LT (928=U) g7 o1 *27 2 *g ‘TG 3PIM & YlIM Jey & Burream sAep Jo Jusdlad
JT0 £6'T=4 %z §%66'6T (26e=u) JT 6 ‘g TUNS 9UI WOy UDys ay) pa198304d Jey) Buiylold Bulream sAep Jo Jusdlad
v6°0 10°0=- %81 §%6'8T (p5e=U) G iﬁmem 10 GT 4dS yum wieq dij usaiosuns e Burream sAep Jo Juadiad
8v0°0 o6's=1 %9'82 §%5 VE (2G€=Y) 1 77 'g ' 'g '7/3¥e0I0 1O GT JdS YUM U3BIISUNS BuLieam sAep JO 1uaIad

SYIUO N € 15ed 8y} Ul Wid 7 pUe We 0T Usamidg UNS Y] U1'S J00pINO 8|1y S891108 Id 0119810 d UNS
960 00'0=4 greet | seLEet (2v=U) g7 1q 'g "7SIN0U J0 J2GUINN
2€0 86'0=4 ogvy | §89TY (T6v=U) g7 g 48P 40 J3GUINN
SUIUON € 15ed Ul Wd ¢ pue wre 0T Usemag UNS 8y} U1SI00pINQ 1ueds aw |
180 €0°0=4 090 §29°0 (Spv=U) ¢ +7SUINQUNS JO JaGUINN
120 85T=7 wgLz | 1%682 (05v=U) 7 +q 'y ' *gPOWINGUNS
SUIUO |\ € Sed Ul8dus[ens Id uinquns

anfea-d | onsirers 91 | uewiess | _ [043U0D _ S3UNses | W09INO

dno b eruewiedxe Aqsawooino Bulredwod sppow YAODNY J0S1nsoy
¢39l|qel

Author Manuscript

Author Manuscript

Author Manuscript

JAMA Dermatol. Author manuscript; available in PMC 2016 May 01.



Page 17

Buller et al.

¢UB) | UBYM Ja118q pue Jsiyfesay 4oo] | 1ey) 8aibesip 1o asife noA oo:

pue ‘snjeis EmE\Ao_QEm_S

‘8T Japun spi
8T 13p! u.v_mH

‘s1aptenb Buiall Jo snyeis Q_:&m:\soﬁu

‘snyejs
VSIN el

‘snyess [eleN
! A

‘awoou|
T

‘adfy Buisno
: IOH

‘9218 u_osmm:o_._m

‘peay u_osmw:o_._w

“Jaoued Ul
S i

‘(xapu| 91dA10U8Yd) 31008 c_v_mmw

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

JAMA Dermatol. Author manuscript; available in PMC 2016 May 01.



Page 18

Buller et al.

Author Manuscript

‘uolyeonp3
P €

Kli)
<N

‘anjen auljaseg
T
:S|9pOW 3y} Ul P3]]0.U0D SBIRLIBAOD

sueaw asenbs «mmm._m

sueaw _mao(._.

"30U0 1583 TR U3310S YIrgpaa) sy} BuiAlaoal pue |30 Jejos Buiuuni se paulyap sem asn
«

00 10=o %6E gUB'EE (zoz=u) IT°1°S .Hmwo:%a uo19ajo4d uns [Je Buisn sAep Jo Jusdiad ues|y
660 00°0=4 %z §%2 0% (021=V) JT'ST '6 ‘g ‘ToPeUS aur Ul BuiAels sAep Jo Jusdiad
00 6T'v= %109 §YE 6V (08T=U) JT ¢ ‘g TWNWILIL & 0) UNS 8U) Ul sl Buidaay sAep Jo Jusdiad
150 ev0=o %59 §%5'29 (z6T=U) ST 0T .Hmmmmm_mc:m Burream sAep Jo 1uddlad
v1°0 17°0=4 %0'ET §%0°CT (e81=U) o7 ‘ST ‘TT ‘2 ‘g ‘TWHa 3pIM & Ui Jey e Burream sAep Jo Juadlad
170 v57=4 %9z §%8'8T (z21=U) JT'6 ‘g ‘TUNS dU} Wouy uis sy} pa19a104d Jeyl Buiylolo Burieam sAep Jo Jusdlad
960 00'0=4 0%S'/T §%L LT (921=U) S .1885 10 GT 4dS ynm wieq dij usaiosuns e Burieam sAep Jo Juadlad
cv'0 £9'0=4 %662 §%S'92 (T21=U) YTIT'9's'e _1286 10 GT 4dS Ynm uaalosuns Burieam sAep J0 Juadiad
SYIUO A € 1Sed 9y} Ul wd 7 pue we QT UsdMIeg UNS 8y} Ul'S JoopINQO d[IUM S39130e Id UO119810id Uns
¢00 68'G=4 99'86 g0€'SET (8T2=U) g7 ' *g *7SINOY JO JAQUINN
120 09'T=4 19Th gLLGY (Tez=u) g7 ' *75AeP 4O JoquInN
SUIUO N € 15ed 83U Ul Wd ¥ pue Wwe 0T Usemieg Uns ay) Ul SJo0pIne Jusds s |
100 se'e=o €70 §8L°0 (8TZ=U) ¢ +7SUINQUNS JO JaGUINN
ET0 vee= | wrog | 1%ETE (612=U) ;19 'y 'z *gPOWINQUNS
SUYIUO A € 1Sed 8] U1 dUB[eAd Id UINnquns
anpen-d _ onsirers 19 1 _ pesn _ N 10N pIa $9.INSED |\ W00INO

LIPO Xejos joasn

[PD fejos pasn juedpilred eypeym Ag sswodino Bulredwod sppowl YAOIDNY 10 S1nsey

€9l|qel

Author Manuscript

Author Manuscript

Author Manuscript

JAMA Dermatol. Author manuscript; available in PMC 2016 May 01.



Page 19

Buller et al.

SuR) | UBYM Jajlaq pue Jaiyljeay ooj | 1ey) aalbesip 1o aaibe noA on_ﬁﬁ

pue ‘snjeis EwE\Ao_QEm_S

‘8T Japun sp!
8T 13p! _u.v_m._”

‘s1aptenb Buiall Jo snyeis aE&mEsOE”

‘snyejs
VSIN el

‘snyess [elleln
_ 4

‘awoou|
T

‘adA) Buisno
IsnoH o

‘9z1s u_o;mw:o_._m

‘peay u_o;mw:o_._w

$190UBD UYS
! L

‘(xapu| 21dA10U8Yd) 31008 c_v_mo

-Japua
p Om

Aonug/eoed

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

JAMA Dermatol. Author manuscript; available in PMC 2016 May 01.



