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Tanning bed use ismost common among youth and young adults, and is associatedwith an increased risk of skin
cancer. Recently, numerous states have adopted restrictions on minors' access to tanning beds; however, little
has been reported on how such policies may impact tanning behaviors and burning. The purpose of this study
was to examine the associations between age of indoor tanning initiation and risky tanning behaviors and burn-
ing. Female students (n = 567) attending a large southeastern public university completed a questionnaire
(spring of 2015) assessing tanning bed use history, including age of initiation. The analytic sample was limited
to participants reporting past year indoor tanning (n= 134). Multivariable logistic regression was used to com-
pare the odds of risky tanning behaviors and burning among those initiating indoor tanning before and after their
18th birthday. Participants initiating indoor tanning as aminor had significantly (ps b 0.05) greater odds of using
a tanning bed 10 or more times in the previous year, typically indoor tanning for ≥10 min, ever indoor tanning
without wearing goggles, and ever fallen asleep inside a tanning bed. Further, those that initiated as a minor
had significantly greater odds of ever burning from indoor tanning (p b 0.05). Indoor tanning initiation as a
minor was associated with several risky tanning behaviors and burning. Youth access restrictions may help re-
duce the harms caused by tanning beds.

© 2017 Published by Elsevier Inc.
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1. Introduction

Tanning bed use in the United States contributes to N400,000 cases
of skin cancer each year, including over 6000 cases of melanoma
(Wehner et al., 2014). Despite these risks, 15.2% of non-Hispanic
white female high school students report using a tanning bed in the pre-
vious year (Kann et al., 2016). Tanning bed use at younger ages has been
shown to be more strongly associated with skin cancer risk, possibly
due to a greater lifetime accumulation of exposure and younger skin's
increased susceptibility to UV damage (Cust et al., 2011; Lazovich et
al., 2010; Boniol et al., 2012). Alarmingly, rates of melanoma have
been increasing among young women over the past four decades
(Purdue et al., 2008; Reed et al., 2012).

Adolescence is a developmental period characterized by increased
risk-taking (Steinberg, 2008). During childhood and teenage years,
changes occur in the brain's socio-emotional system, which contribute
to increased sensation-seeking and engagement in risky behaviors
(Romer and Hennessy, 2007; Zuckerman, 1994). Impulse control is rel-
atively immature during this period, and responsiveness to incentives

and emotional processing is elevated. This is especially true in the pres-
ence of peers (Steinberg, 2008).

Because adolescents are more likely to engage in risky behaviors, in-
dividuals that initiate indoor tanning at younger agesmay bemore like-
ly to engage in risky tanning behaviors (e.g., increased number of
tanning sessions, longer tanning sessions, tanning without eye protec-
tion, falling asleep inside a tanning bed, tanning completely nude), com-
pared to those that initiate tanning at later ages. Engaging in risky
tanning behaviors may in turn increase the harms caused by tanning
beds, including burning.

The purpose of this investigation was to assess the relationship be-
tween age of indoor tanning initiation and engagement in risky tanning
behaviors and burning.

2. Methods

2.1. Sample

A convenience sample of female college students (n = 567) who
weremembers of sororities at a large public university in the southeast-
ern United States completed an online questionnaire assessing tanning
bed use history, including age of initiation, and engagement in a variety
of risky tanning behaviors, as well as burning. Email invitations were
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sent to a total of 1889 female students (30.0% response rate). The ana-
lytic sample was limited to participants that had used a tanning bed
within the past year (n = 134). Among the participants excluded, 359
had never used a tanning bed and 74 had used a tanning bed more
than one year ago. All questionnaires were completed in the spring of
2015.

2.2. Data description

Participants were asked about engaging in five risky indoor tanning
behaviors: 1) using a tanning bed 10 ormore times in the previous year,
2) typically tan indoors for ≥10min, 3) ever tanned indoorswithout eye
protection, 4) typically tan indoors completely nude, and 5) ever fallen
asleep while tanning indoors. In addition, participants were asked how
many times they had burnt from using a tanning bed. Two binary burn
outcomes were created: 1) ever burnt from indoor tanning, 2) ever
burnt ≥3 times from indoor tanning. Thus, a total of seven binary depen-
dent outcomes were examined.

Initiating tanning bed use prior to 18th birthday, the main indepen-
dent variable of interest, was coded as a binary variable. Age 18 was
used as a cutoff because it is the legal age of adulthood in the United
States, and thus many state laws and FDA's proposed nationwide
youth access regulation apply to age 18 (Coups et al., 2016). Control var-
iables included age, sunburn tendency, frequency of sun protective be-
haviors, and self-reported skin color (each measured with a separate
and single item). Race and ethnicity (i.e., Hispanic or not) were not in-
cluded as control variables due to lack of variation within these vari-
ables in the sample.

2.3. Analysis

Frequencies of each risky tanning behavior and burning outcomes
were calculated for tanners that initiated indoor tanning prior to 18th
birthday (early initiators) and for those that initiated at age 18 years
or later (later initiators). Wilcoxan Rank Sum Test was used to assess
significant differences between groups for age and Chi-square or Fisher
Exact Tests were used to test for differences between all other
characteristics.

Multivariable logistic regression models were used to compare the
odds of each risky tanning behavior and burning outcome among
early and later initiators. Pregibon's Link Test was not significant for
eachmodel (linear predicted value squared for eachmodel was not sig-
nificant; all ps ≥ 0.116), indicating no evidence of incorrect model
specification.

For all analyses, the significance level was set at p b 0.05. The Univer-
sity of North Carolina at Chapel Hill's Office of Human Research Ethics
exempted this study from review.

3. Results

3.1. Sample description

The median age of participants was 20, 96% identified as white, 6%
identified as Hispanic. A total of 55% reported tanning for the first
time prior to 18th birthday. A majority of participants (84%) reported
protecting their skin from the sun (e.g., wearing sunscreen or a hat)
half or more than half of the time when out in the sun, and a majority
(51%) reported always, usually, or sometimes burning if out in the sun
with no protection. Further, 52% of participants reported having fair or
very fair skin. Table 1 describes the characteristics of early and later
initiators.

3.2. Risky tanning behaviors

Chi-square tests revealed that a significantly greater proportion of
early initiators tanned ≥10 times in the past year (p= 0.001), typically

used a tanning bed for ≥10 min (p = 0.023), ever used a tanning bed
without eye protection (p = 0.006), and ever fallen asleep while using
a tanning bed (p b 0.001). The difference found between early and
later initiators for typically tanningwhile nude (p=0.052) approached
significance.

Similar results were found for the multivariable logistic models.
Table 2 summarizes the frequency of each risky behavior and burning
variable among early and later initiators, and presents the results from
the multivariable logistic regression models. Controlling for demo-
graphic characteristics and potential confounders, early initiators were
found to have significantly greater odds of tanning ≥10 times in the
past year (OR = 3.21; 95% CI = (1.52, 6.80)), typically using a tanning
bed for ≥10min (OR=2.36; 95% CI= (1.06, 5.22)), ever used a tanning
bed without eye protection (OR = 4.16; 95% CI = (1.37, 12.62)), and
ever fallen asleep while using a tanning bed (OR = 9.36; 95% CI =
(3.88, 22.60)). Odds of typically tanning nudewere not significantly dif-
ferent between early and later initiators (OR = 1.73; 95% CI = (0.80,
3.75)).

3.3. Burning

Overall, 75% of indoor tanners reported ever experiencing a burn
froma tanning bed, and 26% reported experiencing ≥3 burns from a tan-
ning bed. Chi-square tests reveal that there were no significant differ-
ences in frequency of ever burning (p = 0.194) or burning ≥3 times
from a tanning bed (p = 0.065) between early and later initiators. In
multivariable models, differences in the odds of ever burning (OR =
2.42; 95% CI= (1.01, 5.83)) were significantly higher for early initiators
compared to later initiators, and differences in odds of ever burning
three or more times (OR= 2.36; 95% CI = (1.00, 5.56)) from a tanning
bed approached significance (p = 0.05).

4. Discussion

Among a sample of young female indoor tanners, initiating tanning
bed use prior to 18th birthday was significantly associated with several
risky tanning behaviors, includingmore frequent indoor tanning, longer
indoor tanning sessions, not wearing eye protection, and ever falling
asleep inside a tanning bed. In addition, early initiators had significantly
greater odds of ever burning from a tanning bed. These findings suggest
that postponing tanning bed initiationmay lower skin cancer risk by re-
ducing risky tanning behaviors, cumulative UV exposure, and burning.

Numerous countries (e.g., France, England, Belgium) have adopted
age restrictions on tanning bed use to protect young people from the
dangers of indoor tanning (Pawlak et al., 2012). Surveys of indoor tan-
ners in the US reveal strong support for such policies (Seidenberg et
al., 2016a;Mays et al., 2016). To date, 17US states and the District of Co-
lumbia have banned minors under age 18 from using tanning beds

Table 1
Characteristics of female university students reporting tanning bed use in previous year
stratified by early (n = 74) and later (n = 60) initiators.

Characteristic Early
initiator
(b18)

Later
initiator
(≥18)

p-Value

Median age of tanning bed initiation 16 18 b0.001
Median age at time of survey 20 20 0.138
% White 97.3 95.0 0.656
% Hispanic 8.1 3.3 0.296
% Always, usually or sometimes burn when out
in the sun

41.9 63.3 0.014

% Very fair or fair skin 50.0 55.0 0.564
% Protect skin from sun (e.g., sunscreen or hat)
half or greater than half the time when out
in the sun

81.1 86.7 0.385

Note: Data collected in spring of 2015; all students attended a large public southeastern
university.
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