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Abstract

Despite widespread knowledge that tanning increases the risk of skin cancer, UV tanning remains a prevalent behavior in
the United States, especially among young females. Skin cancer is the most common form of cancer in the United States,
and UV tanning is the most preventable cause of skin cancer. This review studied current literature regarding UV tanning
in an attempt to better understand the addictive nature of UV tanning and to drive future research and interventions to
reduce the morbidity and mortality caused by skin cancer. Studies involving associated addictive behaviors, biochemical
pathways, social factors, and individual factors that may play a role in the continued prevalence of UV tanning were
reviewed. Based on our findings, the reasons for continued tanning appear to be multi factorial, as associations have been
found between increased tanning and maternal tanning bed use, young age at tanning initiation, tobacco and alcohol use,
a desire to fit in with peers, social media use, and increased dopamine efflux. We propose that opportunities for future
interventions exist, including parental-based messages, social media anti-tanning campaigns, and counseling by primary

care physicians and dermatologists.
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Introduction

With rising rates of both melanoma and non-mela-
noma skin cancers, it is important to understand patient
risk factors such as sun exposure and tanning bed use
in order to reduce morbidity and mortality. Skin cancer
is more common than any other form of cancer in the
United States, including lung cancer, and UV exposure
is the most preventable cause [1]. The primary risk factor
for the development of lung cancer in the United States
is smoking [2], which has prompted many researchers
and physicians alike to study the addictive nature of
tobacco use. With skin cancer being even more preva-
lent than lung cancer, perhaps we should also be taking
a closer look at the addictive nature of UV tanning and
at ways to prevent this addiction from starting. To bet-
ter understand the addictive nature of UV tanning and
emphasize its importance in the development of skin
cancer, a review of current literature was conducted. In
our review of current literature, articles published be-
tween 1993 and 2017 were reviewed; only two of these
articles were published before 2002 [3,4]. PubMed was
the database primarily used, although other websites (in-
cluding the Centers for Disease Control and Prevention
and the U.S. Preventive Services Task Force) were also

utilized. Of the articles reviewed, many studied adoles-
cents and college students, with some studies further
focusing on females only; six studied preadolescents/
adolescents (with two focusing specifically on females),
four studied U.S. adults (without limiting study partic-
ipants to students), and five studied adult females. Ten
studies focused on students. Although no location crite-
ria were specified, almost all studies were conducted in
the United States. Study findings were organized by the
associated behaviors, biochemical factors, social factors,
individual factors, and effects of behavioral intervention
related to UV tanning. The goal of this study was to ex-
plore the multi factorial nature of tanning prevalence in
the United States in order to guide future research and
interventions.
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UV tanning in the United States

It is estimated that almost 10 million Americans use
indoor tanning devices, the majority (7.8 million) of
whom are female [5]. In 2010, 31.8% of white women
between the ages of 18 and 21 and 29.6% of white women
between the ages 22 and 25 admitted to using tanning de-
vices [6]. In 2013, 20.2% of female high school students
engaged in indoor tanning, while 10.3% were found to
be frequent indoor tanners, defined as using an indoor
tanning device at least 10 times during 12 months [7].
These statistics are staggering, as they not only demon-
strate how commonplace indoor tanning is, but also be-
cause those who use tanning beds before the age of 35
have a 75% higher chance of developing melanoma than
those who do not [8]. In the United States in 2013 alone,
71,943 people were diagnosed with melanoma of the
skin (cutaneous melanoma), and 9,394 people died from
cutaneous melanoma [9]. The International Agency for
Research on Cancer classifies UV exposure from indoor
tanning and from the sun as a human carcinogen [10],
and twelve states, in addition to the District of Columbia,
currently prohibit people under the age of 18 from utiliz-
ing tanning beds [11].

As with cigarette smoking, in today’s society, it is gen-
erally known that tanning bed use promotes the devel-
opment of cancer; despite this, people continue to use
tanning beds. In a study of college students who used
tanning lamps, over 90% admitted to being aware of
the adverse effects of tanning, including increased risk
for skin cancer and premature aging [12]. In fact, people
who use tanning beds are more aware of the long-term
adverse effects of tanning beds than are non-users [3],
which beg the question: why do people continue to use
tanning beds?

UV tanning and addictive behaviors

Several studies have shown an association between
UV tanning and addictive symptoms. In a study con-
ducted in Galveston, Texas, the majority of beachgoers
- 53% - met criteria for substance-related disorder using
a modified version of the American Psychiatric Associa-
tion Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition, Text Revision (DSM-IV-TR) crite-
ria [13]. As a follow-up to this study, a questionnaire was
created for indoor tanners that also modified the DSM-
IV-TR criteria to make them more applicable to tanning
[14]. 41% of subjects studied were found to meet criteria
for “tanning addictive disorder”, with 87% of respon-
dents stating that they continued to tan “despite know-
ing that it is bad for your skin (can cause wrinkles, pre-
mature ageing, and sun spots) [14]”. A staggering 34% of
respondents reported that they either had a personal or a
family history of skin cancer [14].

In a study of university students in the northeastern
United States, 39.3% of those who reported indoor tan-
ning met criteria for indoor tanning addiction based on
modified DSM-IV-TR criteria, and 30.6% met modified
CAGE criteria [15]. CAGE is a widely used assessment
instrument for the identification of alcoholics consist-
ing of four questions relating to attempts to Cut down,
Annoyance with criticism from others, feeling bad or
Guilty, and experiencing Eye openers [16]. The results of
this study reinforce the aforementioned addictive nature
of UV tanning and show its relevance among university
students.

Several studies have shown an association between
UV tanning and addictive behaviors. Use of tanning
beds among adolescents has been shown to be more
common in those who use marijuana and alcohol and in
those who smoke, suggesting a possible susceptibility to
addictive disorders. Among adolescent females between
the ages of 12 and 18, frequent tanning bed use was
found to be associated with weight concerns and health
risk behaviors [17]. Such health risk behaviors included
smoking, using recreational drugs, binge drinking (de-
fined as four or more drinks on an occasion in the past
year), and vomiting or using laxatives to control weight
[17]. A study of non-Hispanic white adolescents between
the ages of 13 and 19 found that those who reported no
substance use were over 3 times less likely to engage in
indoor tanning than those who reported using 2-3 sub-
stances [18].

Using a cross-sectional survey and psychiatric inter-
view, a study of female university students between the
ages of 18 and 25 found that indoor tanners were more
likely to endorse symptoms of generalized anxiety disor-
der, use of tobacco in the previous 30 days, and alcohol
use disorder symptoms [19]. In another study of under-
graduates, those who met modified CAGE and DSM-
IV-TR criteria for indoor tanning addiction reported
higher use of marijuana and alcohol and reported more
symptoms of anxiety [15]. However, the use of tobacco
and stimulants such as cocaine and amphetamines did
not vary based on status of tanning addiction, in con-
trast to other study findings [15]. Associations have also
been found between those women aged 18-29 years who
participated in indoor tanning more than twelve times
in the previous year and those who used psycho-tropic
medications, especially anti-depressants [20].

UV tanning and biochemical pathways

Studies have been conducted to analyze the relation-
ship between UV tanning addiction and biochemical
pathways, including dopamine signaling and release of
beta-endorphins (B-endorphins). Dopamine is a central
component of the brain reward system, and many drugs
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of abuse artificially increase dopamine transmission,
leading to addiction [21]. In a double-blind crossover
trial, striatal dopamine efflux was found to increase brief-
ly following exposure to UV radiation in those partici-
pants who were classified as being addicted to tanning,
and efflux did not increase in those who were classified
as infrequent tanners [22]. Addicted users were those
who met criteria for tanning dependence (“inability to
cut down or stop tanning”) and had used a tanning bed
at least twice weekly over the past year [22]. Thus, a bi-
ologic basis for UV tanning addiction may exist, as an
increase in signaling to the brain reward system is seen
with frequent tanners.

Another study found that repeated UV exposure
produced an “opioid receptor-mediated addiction” [23]
that was related to increased levels of circulating p-en-
dorphin, an abundant endogenous opioid in the human
body [23,24]. In response to UV exposure, keratinocytes
in the epidermis induce upregulation of Proopi O Mela-
no Cortin (POMC), which is cleaved post-transcription-
ally into such peptides as alpha-Melanocyte Stimulating
Hormone (a-MSH) and B-endorphin [23,24]. Thus, UV
exposure leads to elevated plasma levels of p-endorphin
[23]. While a-MSH induces the synthesis of the pigment
melanin, which confers photo-protection from UV radi-
ation during tanning, p-endorphin produces analgesia/
antinociception [23,25,26]. The opioid system - includ-
ing B-endorphin - plays a key role in well-being and
mood, and opioids can cause not only pain relief but also
addiction and euphoria [27,28].

Two small studies also showed that naltrexone, an
opiate antagonist, can cause withdrawal symptoms in
frequent tanners, further suggesting that opioids such as
B-endorphin may play a role in the reinforcing nature of
exposure to UV radiation [29,30]. Frequent tanners de-
scribed experiencing nausea, vomiting and feeling “dis-
oriented” and “unable to concentrate” shortly after nal-
trexone administration, with resolution of symptoms the
next morning [29,30]. Naltrexone administration also
caused a reduction in ultraviolet preference in frequent
tanners [29,30].

UV tanning and social factors

Weight and dieting appear to play a role in tanning
dependence. A study of students and university commu-
nity volunteers found not only a link between current
smoking and higher odds of tanning dependence, but
also that those who were underweight or normal weight
were more likely to be tanning dependent than those
who were obese [31]. In addition, a study of non-His-
panic white adolescent teenagers found that those who
diet are more likely to use indoor tanning, regardless of
body mass index [18].

Studies have found associations between tanning bed
use and adolescent females’ perceptions that their friends
find it important that they be thin, indicating that peer
influences may play a role in tanning behavior [17]. In
a survey of undergraduate college students, the top rea-
son given for UV tanning was “to look better”, with the
second reason being “to relax” [32]. These findings imply
that adolescents and college students participate in tan-
ning in part due to social factors.

In a study of adolescent females in the southeastern
United States, use of interpersonal media (including tex-
ting, talking on the phone, and social media) had a pos-
itive correlation with “positive outcome expectations”
of indoor tanning such as appearance benefits, mood
enhancement, health improvement, and social approval
[33]. Interestingly, a significant negative correlation was
found between magazine use and viewing indoor tan-
ning as a threat to one’s health [33]. Overall, increased
levels of media use were associated with positive out-
come expectations (including mood enhancement) of
indoor tanning; however, while interpersonal and social
media use had a mostly significant positive association,
consumption of news and entertainment had less clear
associations [33].

UV tanning and individual factors

In a study of females aged 18 to 30 years, those who
were accompanied by their mother during their first tan-
ning experience were 4.64 times more likely to be heavy
tanners [34]. Those who reported tanning with their
mother during their initial tanning experience also be-
gan tanning at a much younger age (14.5 vs. 16.5 years
old) [34]. This is in line with studies that show that pa-
rental modeling and behaviors serve as precursors to ad-
olescent behaviors, including substance abuse and vul-
nerability to peer pressure [4].

Yet another study found that an association exists be-
tween difficulty in quitting indoor tanning and the age
at which adolescents begin indoor tanning, with young-
er age associated with increased difficulty quitting [35].
Increased frequency of indoor tanning bed use was also
associated with increased difficulty quitting [35]. Fur-
ther, the study found that adolescent girls are not only
much more likely to participate in indoor tanning, but
that they are also much more likely to report difficulty
quitting than adolescent boys [35]. Interestingly, nega-
tive consequences (experiencing adverse effects such as
red/painful skin, itching, and medication reactions) were
also found to have a positive association with difficulty
quitting, suggesting some level of dependence with the
behavior [35].

UV tanning and behavioral intervention
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Behavioral intervention has been shown to be effec-
tive in reducing indoor tanning behavior. A study of fe-
male undergraduates in the northeastern and southeast-
ern United States found that of those individuals who
had a low-level baseline knowledge about the adverse
effects of tanning, those who received a booklet provid-
ing information about UV-induced health damage and
changes in appearance reported tanning half as often
as those who did not receive the intervention [36]. This
group represented 34% of the study sample, indicating
that there is a subgroup of Americans who may not be
receiving adequate information about increased rates of
skin cancer and skin aging resulting from UV tanning
[36]. Another study of female undergraduates at a large
northeastern university used a Peer-Delivered Motiva-
tional Interview (PMI), a “one-on-one, 30-minute coun-
seling session to provide cognitive-behavioral skills in-
formation” to spur desire to reduce harmful behaviors
[37]. Those participants who attended a session with a
PMI-trained peer counselor engaged in fewer indoor
tanning sessions during a 3-month post-intervention
period [37]. Additionally, the U.S. Preventive Services
Task Force (USPSTF) recommends that all adolescents,
children, and young adults between the ages of 10 and
24-years-old with fair skin receive counseling regarding
minimization of UV radiation exposure [38]. Thus, there
exists an opportunity to make primary care physicians
and dermatologists more aware of this reccommendation
and encourage them to counsel all patients 10-24 years
old about the adverse effects of UV tanning.

Discussion

Based on extensive research regarding the risks as-
sociated with UV tanning and its prevailing use among
Americans, in particular young females, it would seem as
though the issue of continued tanning is not based solely
on lack of education regarding potential health risks. In
fact, studies have shown that many people who use tan-
ning beds are aware of the risks associated with UV ra-
diation [3,12]. This review demonstrates that the reasons
for UV tanning are multi factorial, as associations have
been found between maternal tanning bed use, tobacco
and alcohol use, and a desire to fit in with peers. Social
media, texting, psychotropic medication use, and release
of B-endorphin are additional factors related to tanning
bed use.

As demonstrated by this review, there exists an op-
portunity to target at-risk youth to prevent them from
starting a routine use of tanning beds that could lead to
addiction later in life. As those adolescent females who
tan with their mothers for the first time are more likely
to begin tanning at a younger age, which in turn places
them at increased risk of tanning addiction, future par-

ent-based interventions may prove effective in reducing
rates of adolescent tanning bed use [34]. In addition, be-
cause recent studies have shown that positive outcome
expectations from indoor tanning are associated with
social media use, we believe that researchers and advo-
cates alike could use this to their advantage [33]. Social
media could be used as a platform for future anti-tan-
ning campaigns, targeting at-risk adolescent populations
in an attempt to decrease the rising rates of skin cancer
and its associated morbidity and mortality. Based on
study results and U.S. Preventive Services Task Force
(USPSTF) recommendations, an opportunity also exists
to encourage primary care providers and dermatologists
to counsel all patients 10-24 years old about the adverse
effects of UV tanning [38]. Additionally, an opportuni-
ty exists for schools to actively teach at-risk youth about
the dangers of UV tanning, including an increased risk
for skin cancer. This could be done not only as part of
health classes but also as part of anti-drug campaigns. By
associating UV tanning with other high-risk behaviors
such as smoking and drinking alcohol, perhaps children
and adolescents will become more aware of the addictive
nature of UV tanning.

One of the top reasons given by college students for
tanning is “to look better”, [32] indicating that social fac-
tors play a large role in the continued use of tanning beds
by young Americans. So long as America’s youth feel
that they will be more attractive when they tan, tanning
may continue to be a prevalent behavior. An opportunity
exists to change the standards of beauty in America by
marketing companies; if adolescents saw more advertise-
ments about the beauty of fair, untanned skin, would this
become a more desirable appearance?

References
1. https://www.cdc.gov/cancer/skin/basic_info/index.htm

2. https://lwww.cdc.gov/cancer/lung/basic_info/risk_factors.
htm

3. Mawn VB, Fleischer AB (1993) A survey of attitudes, be-
liefs, and behavior regarding tanning bed use, sunbathing,
and sunscreen use. J Am Acad Dermatol 29: 959-962.

4. Cohen DA, Richardson J, LaBree L (1994) Parenting be-
haviors and the onset of smoking and alcohol use: a longi-
tudinal study. Pediatrics 94: 368-375.

5. Guy GP, Berkowitz Z, Holman DM, et al. (2015) Recent
changes in the prevalence of and factors associated with
frequency of indoor tanning among US adults. JAMA Der-
matol 151: 1256-1259.

6. Hartman AM, Guy GP, Holman DM, et al. (2012) Use of in-
door tanning devices by adults - United States, 2010. Mor-
bidity and Mortality Weekly Report 61: 323-326.

7. Guy GP, Berkowitz Z, Jones SE, et al. (2015) Trends in
indoor tanning among US high school students, 2009-2013.
JAMA Dermatol 151: 448-450.

Stefanko and Dellavalle. Arch Addict Rehabil 2017, 1(1):51-55

ISSN: 2642-5025 | e Page 54


https://www.cdc.gov/cancer/skin/basic_info/index.htm
https://www.cdc.gov/cancer/lung/basic_info/risk_factors.htm
https://www.cdc.gov/cancer/lung/basic_info/risk_factors.htm
https://www.ncbi.nlm.nih.gov/pubmed/8245261
https://www.ncbi.nlm.nih.gov/pubmed/8245261
https://www.ncbi.nlm.nih.gov/pubmed/8245261
http://pediatrics.aappublications.org/content/94/3/368
http://pediatrics.aappublications.org/content/94/3/368
http://pediatrics.aappublications.org/content/94/3/368
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4644108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4644108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4644108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4644108/
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6118a2.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6118a2.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6118a2.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4591531/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4591531/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4591531/

Citation: Stefanko NS, Dellavalle RP (2017) UV Tanning in the United States: A Multi Factorial Addiction?. Arch

Addict Rehabil 1(1):51-55

8. The International Agency for Research on Cancer Work-
ing Group (2006) The association of use of sunbeds with
cutaneous malignant melanoma and other skin cancers: a
systematic review. Int J Cancer 120: 1116-1122.

9. https://www.cdc.gov/cancer/skin/statistics/index.htm

10. https://www.cdc.gov/cancer/skin/basic_info/indoor_tan-
ning.htm

11. http://www.ncsl.org/research/health/indoor-tanning-restric-
tions.aspx

12. Knight JM, Kirincich AN, Farmer ER, et al. (2002) Awareness
of the risks of tanning lamps does not influence behavior
among college students. Arch Dermatol 138: 1311-1315.

13. Warthan MM, Uchida T, Wagner RF (2005) UV light tan-
ning as a type of substance-related disorder. Arch Dermatol
141: 963-966.

14. Harrington CR, Beswick TC, Leitenberger J, et al. (2010)
Addictive-like behaviours to ultraviolet light among frequent
indoor tanners. Clin Exp Dermatol 36: 33-38.

15. Mosher C, Danoff-Burg S (2010) Addiction to indoor tan-
ning relation to anxiety, depression, and substance use.
Arch Dermatol 146: 412-417.

16. O’'Brien CP (2008) The CAGE questionnaire for detection
of alcoholism. JAMA 300: 2054-2056.

17. O’Riordan DL, Field AE, Geller AC, et al. (2006) Frequent
tanning bed use, weight concerns, and other health risk
behaviors in adolescent females (United States). Cancer
Causes Control 17: 679-686.

18. Demko CA, Borawski EA, Debanne SM, et al. (2003) Use of
indoor tanning facilities by white adolescents in the United
States. Arch Pediatr Adolesc Med 157: 854-860.

19. Heckman CJ, Cohen-Filipic J, Darlow S, et al. (2014) Psy-
chiatric and addictive symptoms of young adult female in-
door tanners. Am J Health Promot 28: 168-174.

20. Heckman CJ, Munshi T, Darlow S, et al. (2016) The associ-
ation of tanning behavior with psycho-tropic medication use
among young adult women. Psychol Health Med 21: 60-66.

21. Girault JA, Greengard P (2004) The neurobiology of dopa-
mine signaling. Arch Neurol 61: 641-644.

22. Aubert PM, Seibyl JP, Price JL, et al. (2016) Dopamine ef-
flux in response to ultraviolet radiation in addicted sunbed
users. Psychiatry Res 251: 7-14.

23. Fell GL, Robinson KC, Mao J, et al. (2014) Skin B-endorphin
mediates addiction to ultraviolet light. Cell 157: 1527-1534.

24.Bender T, Nagy G, Barna |, et al. (2007) The effect of phys-
ical therapy on beta-endorphin levels. Eur J Appl Physiol
100: 371-382.

DOI: 10.36959/843/423 | Volume 1 | Issue 1

25.D’Orazio JA, Nobuhisa T, Cui R, et al. (2006) Topical drug
rescue strategy and skin protection based on the role of
Mc1r in UV-induced tanning. Nature 443: 340-344.

26. Ibrahim MM, Porreca F, Lai J, et al. (2005) CB2 cannabi-
noid receptor activation produces antinociception by stimu-
lating peripheral release of endogenous opioids. Proc Natl
Acad Sci U S A 102: 3093-3098.

27.Contet C, Kieffer BL, Befort K (2004) Mu opioid receptor:
a gateway to drug addiction. Curr Opin Neurobiol 14: 370-
378.

28. Gerrits MA, Lesscher HB, van Ree JM (2003) Drug depen-
dence and the endogenous opioid system. Eur Neuropsy-
chopharmacol 13: 424-434.

29. Kaur M, Liguori A, Fleischer AB Jr, et al. (2005) Side effects
of naltrexone observed in frequent tanners: could frequent
tanners have ultraviolet-induced high opioid levels? J Am
Acad Dermatol 52: 916.

30. Kaur M, Liguori A, Lang W, et al. (2006) Induction of with-
drawal-like symptoms in a small randomized, controlled
trial of opioid blockade in frequent tanners. J Am Acad Der-
matol 54: 709-711.

31.Heckman CJ, Egleston BL, Wilson DB, et al. (2008) A pre-
liminary investigation of the predictors of tanning depen-
dence. Am J Health Behav 32: 451-464.

32. Poorsattar SP, Hornung RL (2007) UV light abuse and
high-risk tanning behavior among undergraduate college
students. J Am Acad Dermatol 56: 375-379.

33. Myrick JG, Noar SM, Kelley D, et al. (2016) The relation-
ships between female adolescents’ media use, indoor
tanning outcome expectations, and behavioral intentions.
Health Educ Behav 44: 403-410.

34.Baker MK, Hillhouse JJ, Liu X (2010) The effect of initial in-
door tanning with mother on current tanning patterns. Arch
Dermatol 146: 1427-1439.

35. Zeller S, Lazovich D, Forster J, et al. (2006) Do adolescent
indoor tanners exhibit dependency? J Am Acad Dermatol
54: 589-596.

36. Stapleton J, Turrisi R, Hillhouse J, et al. (2010) A compar-
ison of the efficacy of an appearance-focused skin cancer
intervention within indoor tanner subgroups identified by la-
tent profile analysis. J Behav Med 33: 181-190.

37. Turrisi R, Mastroleo NR, Stapleton J, et al. (2008) A com-
parison of 2 brief intervention approaches to reduce indoor
tanning behavior in young women who indoor tan very fre-
quency. Arch Dermatol 144: 1521-1524.

38. https://www.uspreventiveservicestaskforce.org/Page/Doc-
ument/UpdateSummaryFinal/skin-cancer-counseling

b SCHOLARS.DIRECT

Stefanko and Dellavalle. Arch Addict Rehabil 2017, 1(1):51-55

ISSN: 2642-5025 | e Page 55 e


https://www.ncbi.nlm.nih.gov/pubmed/16988713
https://www.ncbi.nlm.nih.gov/pubmed/16988713
https://www.ncbi.nlm.nih.gov/pubmed/16988713
https://www.ncbi.nlm.nih.gov/pubmed/15705714
https://www.ncbi.nlm.nih.gov/pubmed/15705714
https://www.ncbi.nlm.nih.gov/pubmed/15705714
https://www.ncbi.nlm.nih.gov/pubmed/15705714
https://www.ncbi.nlm.nih.gov/pubmed/15194118
https://www.ncbi.nlm.nih.gov/pubmed/15194118
https://www.ncbi.nlm.nih.gov/pubmed/15194118
https://www.ncbi.nlm.nih.gov/pubmed/14636958
https://www.ncbi.nlm.nih.gov/pubmed/14636958
https://www.ncbi.nlm.nih.gov/pubmed/14636958
http://www.jaad.org/article/S0190-9622(05)00693-6/abstract
http://www.jaad.org/article/S0190-9622(05)00693-6/abstract
http://www.jaad.org/article/S0190-9622(05)00693-6/abstract
http://www.jaad.org/article/S0190-9622(05)00693-6/abstract
https://www.ncbi.nlm.nih.gov/pubmed/16546596
https://www.ncbi.nlm.nih.gov/pubmed/16546596
https://www.ncbi.nlm.nih.gov/pubmed/16546596
https://www.ncbi.nlm.nih.gov/pubmed/16546596
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4089889/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4089889/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4089889/
https://www.ncbi.nlm.nih.gov/pubmed/17257709
https://www.ncbi.nlm.nih.gov/pubmed/17257709
https://www.ncbi.nlm.nih.gov/pubmed/17257709
https://www.ncbi.nlm.nih.gov/pubmed/27590838
https://www.ncbi.nlm.nih.gov/pubmed/27590838
https://www.ncbi.nlm.nih.gov/pubmed/27590838
https://www.ncbi.nlm.nih.gov/pubmed/27590838
http://jamanetwork.com/journals/jamadermatology/fullarticle/422343
http://jamanetwork.com/journals/jamadermatology/fullarticle/422343
http://jamanetwork.com/journals/jamadermatology/fullarticle/422343
https://www.ncbi.nlm.nih.gov/pubmed/16546579
https://www.ncbi.nlm.nih.gov/pubmed/16546579
https://www.ncbi.nlm.nih.gov/pubmed/16546579
https://www.ncbi.nlm.nih.gov/pubmed/20058183
https://www.ncbi.nlm.nih.gov/pubmed/20058183
https://www.ncbi.nlm.nih.gov/pubmed/20058183
https://www.ncbi.nlm.nih.gov/pubmed/20058183
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2892388/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2892388/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2892388/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2892388/
https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/skin-cancer-counseling
https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/skin-cancer-counseling
https://www.ncbi.nlm.nih.gov/pubmed/17131335
https://www.ncbi.nlm.nih.gov/pubmed/17131335
https://www.ncbi.nlm.nih.gov/pubmed/17131335
https://www.ncbi.nlm.nih.gov/pubmed/17131335
https://www.cdc.gov/cancer/skin/statistics/index.htm
https://www.cdc.gov/cancer/skin/basic_info/indoor_tanning.htm
https://www.cdc.gov/cancer/skin/basic_info/indoor_tanning.htm
http://www.ncsl.org/research/health/indoor-tanning-restrictions.aspx
http://www.ncsl.org/research/health/indoor-tanning-restrictions.aspx
https://www.ncbi.nlm.nih.gov/pubmed/12374536
https://www.ncbi.nlm.nih.gov/pubmed/12374536
https://www.ncbi.nlm.nih.gov/pubmed/12374536
https://www.ncbi.nlm.nih.gov/pubmed/16103324
https://www.ncbi.nlm.nih.gov/pubmed/16103324
https://www.ncbi.nlm.nih.gov/pubmed/16103324
https://www.ncbi.nlm.nih.gov/pubmed/20545951
https://www.ncbi.nlm.nih.gov/pubmed/20545951
https://www.ncbi.nlm.nih.gov/pubmed/20545951
https://www.ncbi.nlm.nih.gov/pubmed/20404230
https://www.ncbi.nlm.nih.gov/pubmed/20404230
https://www.ncbi.nlm.nih.gov/pubmed/20404230
http://jamanetwork.com/journals/jama/fullarticle/182810
http://jamanetwork.com/journals/jama/fullarticle/182810
https://www.ncbi.nlm.nih.gov/pubmed/16633915
https://www.ncbi.nlm.nih.gov/pubmed/16633915
https://www.ncbi.nlm.nih.gov/pubmed/16633915
https://www.ncbi.nlm.nih.gov/pubmed/16633915
https://www.ncbi.nlm.nih.gov/pubmed/12963589
https://www.ncbi.nlm.nih.gov/pubmed/12963589
https://www.ncbi.nlm.nih.gov/pubmed/12963589
https://www.ncbi.nlm.nih.gov/pubmed/23621780
https://www.ncbi.nlm.nih.gov/pubmed/23621780
https://www.ncbi.nlm.nih.gov/pubmed/23621780
https://www.ncbi.nlm.nih.gov/pubmed/26068581
https://www.ncbi.nlm.nih.gov/pubmed/26068581
https://www.ncbi.nlm.nih.gov/pubmed/26068581
https://www.ncbi.nlm.nih.gov/pubmed/15148138
https://www.ncbi.nlm.nih.gov/pubmed/15148138
https://www.ncbi.nlm.nih.gov/pubmed/27085608
https://www.ncbi.nlm.nih.gov/pubmed/27085608
https://www.ncbi.nlm.nih.gov/pubmed/27085608
https://www.ncbi.nlm.nih.gov/pubmed/24949966
https://www.ncbi.nlm.nih.gov/pubmed/24949966
https://www.ncbi.nlm.nih.gov/pubmed/17483960
https://www.ncbi.nlm.nih.gov/pubmed/17483960
https://www.ncbi.nlm.nih.gov/pubmed/17483960

	Title
	Abstract
	Keywords
	Introduction
	UV tanning in the United States 
	UV tanning and addictive behaviors 
	UV tanning and biochemical pathways 
	UV tanning and social factors 
	UV tanning and individual factors 
	UV tanning and behavioral intervention 

	Discussion
	References

