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Abstract. Mobile apps on smart phones have been
created to communicate the UV Index and provide sun
safety advice in several countries. We developembhbile
app that combines time and location from the plaoree
hourly UV Index forecasts from the U.S. weathevsey,
displays current UV Index, risk of sunburn, andreated
vitamin D, and recommends sun protection, adjufsted
users’ skin type and protection practices (e.gthahg,
sunscreen SPF, use of shade). In a randomizecbtiedt
trial with a nationwide U.S. sample (n=604), adults
assigned the mobile app reported elevated selfeefji for
sun protection (+0.16, p=0.022), greater use oflsha
(+7%, p=0.034), and less use of sunscreen (-6%04-8)
at posttest compared to controls. The mobile apfféct
was moderated by income, tan desirability, andurba
location, and influenced by amount of use. Theifaob
app may be effective because it can proactively and
repeatedly provide sun safety advice in the momeimgn
and where it is most needed.

I ntroduction

Adults are using smart phones and tablet comptders
run mobile apps and access the Internet, inclufting
health information (Fox, 2011). Mobile interventiohave
the potential to improve health. They can collesgrnudata,
manage time and location dependences, and accestere
databases. They may enhance engagement by prdactive
unobtrusively, and repeatedly reaching out to ysers
requesting attention, creating urgency to respand,
delivering advice in real-time, 24/7, anywhere.sThi
should elevate the ecological validity of the inetion
by tailoring advice to users “in-the-moment,” amdating
social support (Abroms, Padmanabhan, and Evang; 201
Riley, Rivera, Atienza, Nilsen, Allison, Mermelstei
2011; Fjeldsoe, Miller, Marshall, 2012).

In this project, we tested a mobile applicatioap{l”)
that provided sun safety advice. It was hypothesthat
the mobile app would increase sun protection prasti
and decrease sunburn.

Solar Cell mobile application

The Solar Cell mobile “app” was available for
Android smart phone¥.1t delivered personalized sun
protection advice based on: a) 5-day hour-by-
hour UV Index forecasts from the U.S. National Ogea
and Atmospheric Administration for each 0.5° latdu
longitude grid in North America, b) time and locati
from the smart phone, and c) personal informatromf
the user (i.e., skin phenotype, height, weight, agether
in the sun, in the shade, or indoors, use of seescand

clothing and use of sun-sensitive medications)ngsi
algorithms based on published literature, the necdndp
provided the
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following advice: a) risk of sunburn (time untilrdaurn
and level of risk [low, moderate, extreme]) adjdsfier
skin phenotype, sunscreen, and shade, b) time until
reapplication of sunscreen, c) recommended sun
protection practices (sunglasses, sunscreen, hats,
protective clothing, shade, and go indoors), d@dasted
UV Index, and e) estimated amount of vitamin D
produced by the skin. Visual and audible alertaaied
when users needed to reapply sunscreen, recommended
daily dose of vitamin D was achieved, and sunbigk r
was extreme.

Sample, trial design and measur es

Adults (n=604) were recruited from the Knowledge
Panel (a panel representative of the U.S. populpfiom
July 10-23, 2012. Eligibility criteria were beingm
Hispanic or Hispanic white, 18 years of age or glded a
U.S. resident, and owning an Android smart phone.
Participants consented, completed the baselineguand
were enrolled in a randomized pretest-posttestrotied
design. Those assigned to the treatment groupvextei
instructions to download and use taar Cell mobile
app (n=399 treatment; n=395 control; no statidical
significant differences between groups, p>0.05)séuen
weeks, participants were sent a reminder to usentitle
app. Ten weeks after the recruitment period begjn,
participants were re-contacted for posttestingctvhi
concluded on October 3. A few participants failed t
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indicate they had completed the pretest but wegitd
and randomized, so they were posttested in December
The posttest was completed by 454 participants (75%
n=222 treatment; n=232 controls; completers wederol
and home owners than non-completers, p<0.05). Tfime
the midday sun (10 am to 4 pm), sun protectiontjmes
(percent of days), and sunburn prevalence in teeda
months were assessed.

Profile of the sample

Participants were aged 18 to 80 (M=38.9 years; 68%
18-44) and were well educated (40% had a college
degree). The sample was equally divided on gert&&n(
female) and 30% had been diagnosed with skin cancer
The average household size was 3.1; 63% had incomes
$50,000 or more; and 69% were married. Finally, 10%
were Hispanic whites and 24% had high-risk skin
phenotypes (scores of 4 or 5 on the index). Thadrtrent
group had fewer heads of household (-7%, p<0.G&) th
the control group.

Effect of experimental group assignment

Participants assigned ®lar Cell and completing the
posttest reported they used shade a higher pesténie
(+7%, p=0.03) but sunscreen a lower percent ofithe (-
6%, p=0.04) when outdoors at posttest than controls
Group assignment did not affect other sun safedgtjres,
sunburn prevalence, or time spent outdoors in tidelay
sun (p>0.05). Preference for a sun tan moderataapgr
differences. Participants with stronger prefererfoea
tan assigned t8olar Cell reported using protective
clothing more often than controls (p=0.03). Indivads
assigned t&olar Cell report greater confidence they could
avoid getting sunburned than controls (+0.16, p2)3.0
this effect was greater among less affluent aqpt€.01).
All differences were not evident in analyses perfed
imputing missing posttest values.

Use of Solar Cell mobile app

Of the 305 people assignedSdlar Cell, only 125
(41%) used it and obtained sun safety advice (iad,the
feedback screen displayed at least once; 76% ZXitoes,
16% 6 to 10 times, and 8%, >11 times). Those wiedl us
Solar Cell spent a larger percentage of days keeping their
time in the sun to a minimum and estimated theynspe
fewer hours in the midday sun (but not fewer dalyah
non-users (-36.6 hours, p=0.02). Users also reparte
larger percentage of time practicing all sun priddec
behaviors than non-users (+6%, p=0.04). Use had
favorable effects on sun protection among non-eygulo
individuals (higher use of wide-brimmed hats; p<4(,0
those in large households (more frequent use afesha
p<0.01), and females (fewer hours spent in midday s
p=0.03).

Discussion

The Solar Cell mobile app appeared to promote sun
protection, especially when it was used. Shadeare

substantially cut UV exposure but needs to be ptese
Reduced use of sunscreen may be favorable siige it
often used inadequately (Buller, Andersen, Walkosz,
Scott, Maloy, Cutter, Dignan, 2012). Of the modiers,
the positive impact oolar Cell on sun protection by
adults preferring a suntan is noteworthy, as thisig may
be intentionally exposing their skin to UV. Alsaplar

Cell may correct over-confidence among more affluent
users that sun protection is easy. Adults in lafailies
may be more motivated to folloSolar Cell’s advice to
protect their children.

Use ofSolar Cell was lower than expected and use was
highest in the early days of the study. This pattdruse
has been observed with other technology intervaatio
Low use may occur if adults fouriblar Cell less
valuable, lost interest or learned to follow itviaé and
no longer needed the mobile app. Increased uSel af
Cell was related to spending less time in the midday su
and more frequent sun protection, so strategietetmte
app use are needed. Finally, the mobile app did no
increase individual's sun exposure.

Strengths of the trial included the large naticaevi
sample and prospective randomized design. The self-
report measures and lack of mobile app use by some
participants were limitations.
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