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UV light abuse and high-risk tanning behavior
among undergraduate college students

Solmaz P. Poorsattar, BS,a,b and Robin L. Hornung, MD, MPHb,c

San Francisco, California, and Seattle, Washington

Background: The failure of skin cancer prevention efforts to alter tanning behaviors may be a result of the
addictive nature of UV light.

Objective: This study attempts to determine the prevalence of UV light substance-related disorder (SRD).

Methods: A survey was administered to undergraduate college students. The cut down, annoyed, guilty,
eye-opener questionnaire was used to determine existence of SRD.

Results: Of 385 respondents, 12% scored positively on the cut down, annoyed, guilty, eye-opener
indicating SRD. Women, indoor tanners, students with tanning family and friends, and frequent tanners
were significantly more likely than their peers to score positively.

Limitations: The small size is a limitation of this study as results may not be generalizable to larger
populations. There also may be self-report bias.

Conclusions: A significant proportion of college students demonstrate evidence of SRD with respect to UV
light. ( J Am Acad Dermatol 2007;56:375-9.)

I
n the United States, the incidence of malignant
melanoma increases each year.1,2 Research ex-
ploring the cause of this epidemic consistently

links excessive UV light exposure early in life to skin
cancer later in life3-7 and finds young skin to be
particularly sensitive to UV radiation.8-11 Therefore,
decreasing UV light exposure during childhood and
adolescence is a central objective of skin cancer
primary prevention efforts.

Most prevention programs focus on educational
interventions meant to increase parents’ and chil-
dren’s knowledge of the dangers of UV light over-
exposure. Unfortunately, studies have shown that

increased knowledge, especially among adolescents
and young adults, often fails to alter tanning behav-
ior and attitudes.12-19

It has been suggested anecdotally for years that
one reason tanning is so popular is that UV light is
addictive.20-22 Many adolescents who regularly tan
indoors self-report difficulty in quitting tanning.23

Experiments have also shown that UV light is
a reinforcing stimulus that causes endorphin re-
lease.24-26 A recent study among beachgoers in Texas
confirmed that many sunbathers met criteria for
having substance-related disorder (SRD) with respect
to UV light.27 The potential addictive nature of UV
light tanning might explain why educational preven-
tion efforts have been largely unsuccessful.

To better understand the UV light tanning behav-
iors of adolescents and young adults and their
reasons for persistently tanning, this study examines
a population of college-age tanners, their tanning
attitudes and behaviors, and prevalence of SRD with
regard to UV light.

METHODS
After permission was obtained from our human

subjects review committee, students attending a
convenience sample of undergraduate classes in all
colleges of the University of Washington in Seattle
during December 2005 and January 2006 were asked
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to complete a 1-page anonymous multiple-choice
questionnaire. Information collected included de-
mographic data, personal tanning practices, and
tanning practices of family and friends.

Four questions in the survey also comprised
a modified cut down, annoyed, guilty, eye-opener
(CAGE) questionnaire tool, which was used to
determine whether participants showed symptoms
of SRD with regard to UV light (see Table I for
modified CAGE questions). The CAGE questionnaire
is a thoroughly tested tool most often used to identify
SRD with regard to alcohol.28 Other researchers have
suggested that screening for other substances can
effectively be incorporated into the CAGE format
by simply including references to them in the ques-
tions.29 The CAGE questionnaire is reported to be
60% to 90% sensitive for detecting SRDs when two or
more questions are positive and 40% to 60% specific
for excluding substance abuse.30

Descriptive frequencies were used to describe
survey responses. The percentages reported for each
item are based on the valid number of responses to
the item. Students who reported experiencing two or
more of the CAGE criteria were considered as having
a positive screen result, denoting suggested SRD with
respect to UV light. If students experienced none or
only one of the 4 criteria, they were assigned a
negative CAGE result. When comparing discrete var-
iables, Fisher’s exact tests were performed to deter-
mine statistical significance. The data were analyzed
using software (STATA 7.0, StataCorp LP, College
Station, Tex).

RESULTS
In all, 385 students participated (response rate =

90%). Of the 385 participants, 10 were older than 30
years and their responses were excluded from this
analysis. Only students who reported ever purposely
tanning were asked to complete the CAGE question-
naire. Demographics, relevant history, self-reported
tanning practices, and CAGE questionnaire re-
sponses are reported in Table I.

In this study, 76% of female students reported
purposely tanning their skin versus 59% of male
students (P = .001). Of the female students, 42%
reported using indoor tanning devices versus 17% of
the male students (P = .000). Of students surveyed,
9% purposefully tanned their skin 20 or more times
per month.

Overall, 12% of the total sample, 18% of the self-
reporting suntanners, and 28% of indoor tanners
scored positively on the CAGE indicating SRD with
regard to UV light. Of the students who reported
purposely tanning their skin, 22% of female suntan-
ners had positive CAGE results, compared with 8%

Table I. Characteristics, self-reported tanning
practices, and cut down, annoyed, guilty,
eye-opener questionnaire responses of all
survey respondents and those scoring
positively on the questionnaire

Student characteristics

All

survey

respondents

(n = 375)

Respondents

scoring

positively on the

CAGE (n = 46)

Female* 65% 87%
Skin phototype

I 19% 11%
II 32% 33%
III 28% 35%
IV 16% 20%
V 4% 2%

Age, y
17 and 18 22% 11%
19 and 20 49% 63%
21-24 22% 22%
25-30 7% 4%

Family history of skin
cancer*

Yes 20% 35%
No 65% 50%
Unknown 15% 15%
Personal history of

skin cancer
0% 0%

Tanning practices
History of blistering

sunburn*
48% 63%

Outdoor tanners* 70% 100%
Indoor tanners* 33% 76%
Family members tan* 41% 59%
Friends tan* 83% 100%
History of tanning

bed burn*
15% 57%

Modified CAGE questions

All UV

light

tanners

(n = 256)

Respondents scoring

positively on the

CAGE (n = 46)

Have you ever felt you
ought to cut down
on your tanning?

21% 87%

Have people annoyed
you by criticizing
your tanning?

9% 41%

Have you ever felt bad
or guilty about your
tanning?

20% 87%

Have you ever thought
about tanning first
thing in the morning?

13% 28%

CAGE, Cut down, annoyed, guilty, eye-opener.

*P \ .05 when comparing all survey respondents with those

scoring positively on the CAGE.
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of male suntanners (P = .007). Indoor tanning device
users were much more likely to be flagged as
potentially having a UV light disorder than nonusers
(28% vs 12%, P = .000). Students with friends and
family members who used indoor tanning machines
were significantly more likely than students without
such friends and family to test positive (P = .000 and
P = .016, respectively). The likelihood of scoring
positively on the CAGE increased as reported fre-
quency of tanning increased.

The reasons respondents gave for tanning are
reported in Table II.

First indoor tanning experience
Of respondents, 66% reporting ever using an

indoor tanning device were also current users
(have used one within the last year). Of students
reporting ever using an indoor tanning device, 49%
had received a burn from indoor tanning device use,
and 79% of these previously burned students still
currently tanned indoors. The mean age of first using
a tanning device was 16.8 years, and the range was
7 to 23 years. Of indoor tanners, 87 (71%) started
before the age of 18 years and 12 (10%) at the age
of 14 years or younger.

In all, 59% reported going to an indoor tanning
salon for the first time with friends, 18% went alone,
14% went with their parents, and 11% with their
siblings. Reasons respondents gave for using an indoor
tanning device their first time are given in Table II.

DISCUSSION
In all, 18% of undergraduate students who admit-

ted to purposely tanning their skin scored positively
on the CAGE questionnaire, indicating probable
existence of SRD with respect to UV light. This
number is significant and comparable with the 18%
of drinking college students who scored positively
on the CAGE questionnaire with respect to alcohol in

a Midwest study31 and the 16% of college students
who reported smoking cigarettes daily in a 2002
National Institutes of Health study.32

Many of our respondents also exhibited high-risk
tanning behavior and had experienced a bad or
blistering burn from the sun and indoor tanning
devices. Of students surveyed, 9%purposefully tanned
their skin 20 or more times per month. The tendency
to sunburn, lifetime number of severe sunburns, and
cumulative UV light exposure are all positively asso-
ciated with risk of developing future skin cancer.33 In
addition, our study shows a strong positive correlation
between high-risk tanning behavior and SRD with
respect to UV light. Significantly more students scoring
positively on the CAGE questionnaire had experi-
enced a bad or blistering sunburn (63%) and many
more of these students who were also indoor tanners
had received a burn from an indoor tanning device
(57%). Of students with SRD, 16% purposefully tanned
their skin 20 or more times per month.

Students with a known family history of skin
cancer are also at much greater risk of developing
cancer4 and surprisingly are significantly more likely
to tan their skin than those without a family history
of skin cancer. Of students with a positive family
history, 77% purposely tanned their skin outdoors
and 45% of them used indoor tanning devices. This
finding is consistent with a previous study that found
Midwestern college students with a positive family
history of skin cancer were 1.5 times more likely to
use tanning lamps than those without.19 Personal
experience apparently fails to alter tanning behavior.
The association found in previous studies between
frequent indoor tanners and tobacco and other
substance abuse also suggests that individuals who
tan frequently may be susceptible to multiple addic-
tive disorders.34-36

Almost half of tanning students report tanning
to relax, which is a strong motivating factor that has

Table II. Self-reported motivations for UV light tanning

All UV light

tanners

(n = 240)

Respondents scoring

positively on the

CAGE (n = 43)

Indoor tanning

device users

(n = 112)

Initial motivation for

indoor tanning

(n = 124)

To look better 75% 91% 82% 60%
To relax 41% 47% 44% 14%
To gain a protective base tan 34% 44% 41% 19%
For special events 25% 44% 46% 40%
To feel healthy 22% 30% 29% 8%
Social activity with friends 18% 21% 20% 11%
Peer pressure 3% 9% 4% 10%
Special price promotion 3% 9% 8% 10%
Medical reasons 2% 5% 4% 0%
Other (eg, work) 7% 0% 7% 2%

CAGE, Cut down, annoyed, guilty, eye-opener.
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been noted by numerous previous studies.13,19,37,38

As expected of an addictive practice, established
users in our study reported tanning to relax and to
feel healthy much more often than first-time users
(44% vs 14%). Furthermore, it has been shown that
adolescents who agree that tanning improves their
mood are more likely to self-report difficulty in
quitting tanning.23

As previously discussed, education alone will
probably not stop high-risk tanning behavior.
Numerous studies examining other health behavior
changes, particularly those of addictive behaviors,
have shown that successful self-changers use differ-
ent processes at each particular stage of change.39,40

Future interventions should take into consideration
the behavioral stage and motivational readiness of
each individual to change problem tanning behavior.
In addition, if, in fact, tanning is addictive, the
argument to prohibit the use of indoor tanning
devices by minors, as recommended by the World
Health Organization,41 is strengthened.

There are several limitations to our study. The
sample size was small as was the group identified
as positive for SRD. The behaviors of undergraduate
college students at this university may not be able
to be generalized over all undergraduate students or
the general population. Students self-reported their
tanning behavior and medical history, which is a
potential subjective limitation. Some student respon-
dents may have answered the CAGE items with less
accuracy because of social desirability concerns.

CONCLUSION
The prevalence of SRD with respect to UV light

among college tanners helps explain why it has
been particularly difficult to modify high-risk tan-
ning behavior in adolescents and young adults. The
existence of this SRD should strengthen arguments to
increase regulations on the indoor tanning industry
and further justify following in the lead of public
health efforts that have successfully decreased use
of other addictive carcinogens.

We would like to thank Courtney McNamara and Dylan
Mart for their help with data collection, and Do Peterson,
MS, for reviewing our survey tool and study design.
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