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Abstract
Purpose—Indoor tanning (IT) increases risk for melanoma and is particularly common among
young adult women. IT has also been linked with some psychiatric symptoms, and frequent
tanning may indicate tanning dependence (addiction) associated with endorphin release during
ultraviolet (UV) radiation exposure. The objective of the current study was to investigate
associations between IT, tanning dependence, and psychiatric and substance use symptoms in
young adult women.

Design—Cross-sectional survey and psychiatric interview.

Setting—Online, except for the MINI International Neuropsychiatric Interview (MINI) that was
completed over the telephone.

Subjects—Participants were 306 female university students aged 18–25 years.

Measures—MINI, Seasonal Scale Index, tanning dependence scales, reporting ever having used
a tanning bed or booth with tanning lamps (single item), reporting smoking a cigarette in the last
30 days (single item).

Analysis—Descriptive statistics, chi square analysis, multivariate logistic regression.

Results—Forty-six percent of the sample reported a history of IT, and 25% were classified as
tanning dependent. Multivariate logistic regression analyses showed that IT was significantly
associated with symptoms of alcohol use disorders, generalized anxiety, and not having social
anxiety. Tanning dependence was associated with symptoms of alcohol use disorders.

Conclusion—Tanning is of concern not only for its association with skin cancer but for its
association with psychiatric and substance use symptoms. Young women with certain
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psychological problems may seek relief from their symptoms by IT. These findings suggest that
indoor tanners may benefit from health behavior and other psychosocial interventions.
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Purpose
Skin cancer is the most common form of cancer in the US, accounting for half of all human
malignancies, with over two million new cases diagnosed yearly.1 Ultraviolet radiation (UV)
exposure in general, and indoor tanning in particular, has been linked to the development of
melanoma and non-melanoma skin cancers, and a disturbing increase in the incidence of
melanoma among young adult women has been observed recently.2–4 Much of the research
on indoor tanning thus far has focused on teens; however, recent research suggests that 75%
of lifetime UV exposure is accumulated after age 18.5 Despite attempts to regulate the
tanning industry, indoor tanning is a relatively common practice, particularly in the US and
other Western countries. Among US college students, past year prevalence of indoor tanning
ranges from 33% to 60%, with higher rates among female students.6, 7

Many individuals indoor tan despite awareness of the link between UV radiation and skin
cancer, suggesting that there are important psychosocial motivations to tan that sometimes
outweigh an individual’s concern for health.8–12 The immediate and potent rewards of
tanning are often perceived as outweighing the delayed, and perhaps less salient, benefits of
protecting one’s health (or appearance) in the future.13 Appearance enhancement is the most
commonly-cited reason for intentional indoor tanning.8, 14–20 Direct emotional effects such
as relaxation, enhanced mood, stress relief, and improved energy comprise the second most
often-cited category of motivations.8, 15, 21–25 Indoor tanning behavior is also heavily
influenced by the normative behavior of others including peers 6, 26, 27 and parents,
particularly among girls and their mothers. 26, 28–30

While infrequent tanners may attempt to enhance their appearance prior to special events,
frequent tanners may tan both to enhance their appearance and to regulate negative affect
through the physical and psychological reinforcement provided by tanning and UV. An
additional reason for frequent tanning is tanning dependence or addiction, colloquially
referred to as “tanorexia”.31 Although tanning dependence in not an official disorder
according to the American Psychiatric Association’s Diagnostic and Statistical Manual-
Fourth Edition-Text Revision (DSM-IV-TR),32 tanning dependence has been defined based
on traditional substance dependence criteria and measures (i.e., tolerance, withdrawal,
difficulty controlling the behavior despite negative consequences). A number of studies have
provided evidence for the phenomenon of tanning dependence, with plausible biologic
underpinnings, primarily related to the opioid system.31 Though there is strong evidence of
addiction to tanning,33 our knowledge of tanning dependence is still in its infancy. The
prevalence of tanning dependence varies by population and measurement strategy. Rates are
22% to 45% among college indoor tanners and 18% among college sunbathers.34–38 Among
general college student samples in the US, rates range from 12–27%.34–38 Tanning
dependent individuals may tan frequently and put themselves at even greater risk of skin
cancer than other tanners.

The physical experiences of tanning may improve tanners’ psychological state or produce
positive affect such as a feeling of relaxation or mild euphoria as with some recreational
drugs. Individuals with psychological (e.g., personality, mood, emotion) and/or biological
vulnerabilities may experience greater reinforcement from tanning in terms of relief of
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psychological symptoms or distress. This reinforcement among vulnerable individuals may
set the stage for tanning dependence, which consists of the need to increase the intensity of
tanning to obtain the same effects as in the past (tolerance), discomfort when not having
tanned recently (withdrawal), and tanning despite awareness of negative impact (e.g., burns,
freckles). This biopsychosocial reinforcement may produce a cycle of using tanning as a
form of affect regulation (i.e., self medication).

Prior studies have found indoor tanners to have more psychiatric and substance disorder
symptoms than non-tanners. Addictive correlates of indoor tanning include greater use of
alcohol, cigarettes, steroids (among male teens), and other substances.36, 37, 39 Additionally,
tanning and body dysmorphic disorder are common co-occurrences, and many individuals
with body dysmorphic disorder focus on perceived skin imperfections such as paleness.40, 41

Hillhouse and colleagues found a subset of frequent tanners who have seasonal affective
disorder.42 Additionally, a higher prevalence of obsessive compulsive tendencies has been
found among adult tanners,43 and anxiety has been reported by college students who were
tanning-dependent based on self-report questionnaires.36, 37

Tanning has only recently begun to be explored as a serious behavioral health concern
similar to other health behavior risks, addictions, and psychological disorders. The current
study involved a survey/interview to evaluate psychosocial correlates of indoor tanning and
tanning dependence among young adult women, specifically, substance use and psychiatric
symptoms. This is the first investigation to include a comprehensive psychiatric interview of
tanners rather than using a self-report survey and also the first to compare correlates of
indoor tanning to correlates of tanning dependence. Identifying psychosocial characteristics
of high risk tanners could facilitate the development of future tailored prevention and
intervention efforts to reduce skin cancer risk in these populations.

Methods
Design

This research was approved by the university’s and a cancer center’s Institutional Review
Boards. All psychology students at a northeastern university were recruited via e-mail and
web through a psychology department research subject pool. Psychology 101 is a required
course for several majors at the university. After consenting via an online consent form,
students completed the questionnaire at their convenience. All scales were completed online
except the MINI, which was completed over the telephone with a trained member of the
research staff. Written information about indoor tanning and mental health referrals was
offered to all participants. Participants were given research participation extra credit for an
academic course and a $20 PayPal voucher as compensation for their participation.

Sample
All female psychology students at a northeastern university across six academic terms over
two years were invited to participate in the study by email. Eligibility criteria included
female sex and ages 18–25 years (M = 19.9, SD = 1.6). Five hundred eighteen participants
began the online survey, and 306 (59%) completed both the questionnaires and interview.
Racial distribution was as follows: 68.2% White, 15.1% Asian American, 11.8% Other/
Mixed, and 4.9% Black. Four percent of the sample identified as Hispanic or Latino.

Measures
To assess indoor tanning, participants were asked to indicate if they had ever used a tanning
bed or a booth with tanning lamps.44 Participants who had ever used a tanning bed or
tanning lamps were considered indoor tanners. Participants were asked to indicate how
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many cigarettes they smoked over the past 30 days.45 Measures of having ever indoor
tanned and cigarette smoking were single-item measures that have been cognitively tested
and used in previous research.44,45

Tanning dependence was assessed using two scales developed by Warthan and colleagues,46

who modified the substance dependence criteria from the American Psychiatric
Association’s Diagnostic and Statistical Manual-IV-TR 32 for tanning and those of the four-
item CAGE scale,47 traditionally used to screen for problematic alcohol use. CAGE is an
acronym that refers to the four items: Cut down on drinking (in this case, tanning), feeling
Annoyed when told to not do a behavior, feeling Guilty when doing the behavior too much,
and wanting to participate in the behavior first thing in the morning (Eye-opener). The
modified 7-item DSM-IV-TR criteria address tolerance and tanning despite negative
consequences, key criteria of substance dependence. Sample items are: “Do you think you
need to spend more and more time tanning to maintain your color?” and “Do your beliefs
about skin cancer keep you from spending time in the sun or going to tanning beds?”
Endorsing two out of the four mCAGE items indicates meeting criteria for tanning
dependence, and endorsing three of the mDSM-IV-TR items indicates meeting criteria for
tanning dependence. Previous research has found good internal consistency (Cronbach’s
alpha = 0.85), sensitivity (75–91%), and specificity (77–96%) for use of the CAGE for
alcohol disorders48 and good inter-rater reliability, test-retest reliability, and validity of
measures used to assess DSM-IV criteria for the diagnosis of substance dependence.49

The 15-minute Mini International Neuropsychiatric Interview (MINI, version 6.0.0)50 was
used to assess symptoms of major depression, bipolar disorder, generalized anxiety disorder,
social anxiety disorder, obsessive compulsive disorder, posttraumatic stress disorder, panic
disorder, bulimia nervosa, anorexia nervosa, as well as alcohol, marijuana, and other illicit
substance use disorders. Scores were created based on the number of symptoms reported.
Scores for each disorder were dichotomized based on whether any symptoms were reported
or not. We also indicated whether participants met criteria for any psychiatric disorder or
substance abuse or dependence disorders. This standardized clinical interview demonstrates
good test-retest reliability, with kappa coefficients ranging from 0.76 to 0.93.50 Kappa
coefficients between scores on the MINI and the Composite International Diagnostic
Interview, have been found to be acceptable.50 The MINI was administered over the
telephone as has been done in prior studies,51–53 which have reported acceptable reliability
but have not made validity data for this modality available.

The Seasonal Scale Index (SSI) was used to assess symptoms of seasonal affective
disorder.54 This brief measure, which is a central feature of the Season Pattern Assessment
Questionnaire,54 prompts respondents to indicate the degree of change that occurs
throughout the year for sleep length, social activity, mood, weight, appetite, and energy
level. Scores can range from 6 to 24, with a score of 11 or above being considered presence
of seasonal affective disorder.54 This measure demonstrates good validity based on factor
analysis and correlation with the longer scale 55 and was internally consistent in our study (α
= 0.86).

Analysis
Data were assessed for normality, and descriptive statistics were calculated. Cases with
missing data were deleted (i.e., listwise deletion). Chi square analyses were used to examine
differences between indoor and non-indoor tanners, as well as those who met criteria for
tanning dependence, on psychiatric and substance disorders. Multivariate logistic regression
analyses were then conducted to examine associations between indoor tanning and tanning
dependence and specific types of substance use (i.e., tobacco, alcohol, illicit drugs) and
psychiatric symptoms (i.e., anorexia or bulimia, seasonal affective disorder, major

Heckman et al. Page 4

Am J Health Promot. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



depressive disorder, social anxiety disorder, obsessive compulsive disorder, posttraumatic
stress disorder, and generalized anxiety disorder).

Results
Table 1 displays frequencies for each variable by indoor tanning and tanning dependence
status. Forty-six percent of the sample reported that they had used an indoor tanning booth
or a bed with tanning lamps, and 25% met the criteria for tanning dependence based on
either the DSM or CAGE.

Meeting criteria for any substance abuse or dependence disorder was associated with having
ever indoor tanned, p < .01. When examining specific types of substance use, those who had
indoor tanned were more likely to report tobacco use in the last 30 days, p < .05, and
symptoms of alcohol use disorders, p < .001, than those who had never indoor tanned.
Meeting criteria for any psychiatric disorder was not significantly associated with ever
having indoor tanned, p = 0.484. However, ever indoor tanners were more likely to report
symptoms of generalized anxiety disorder, p < .01, but less likely to report symptoms of
social anxiety disorder, p < .05, than those who had never indoor tanned.

Meeting criteria for any substance abuse or dependence was not significantly associated
with meeting criteria for tanning dependence, p = 0.109. However, those who met criteria
for tanning dependence were more likely to report symptoms of alcohol use disorders, p < .
001. Meeting criteria for any psychiatric disorder was associated with meeting criteria for
tanning dependence, p < .05. When examining specific types of psychiatric disorders,
tanning dependence was associated with being more likely to meet criteria for seasonal
affective disorder, p < .05.

Multivariate Models
Multivariate logistic regression analyses showed that symptoms of alcohol use disorders
(OR = 2.74, 95% CI = 1.64, 4.60), (absence of) social anxiety (OR = 0.22, 95% CI = 0.06,
0.77), and generalized anxiety (OR = 4.78, 95% CI = 2.19, 10.44) continued to be
significantly associated with having ever indoor tanned, when also taking into account other
substance and psychiatric symptoms (see Table 2). Symptoms of alcohol use disorders also
continued to be significantly associated with tanning dependence (OR = 3.25, 95% CI =
1.72, 6.16) when taking into account other substance and psychiatric symptoms. There were
trends toward tanning dependence being associated with greater symptoms of eating
disorders, meeting criteria for seasonal affective disorder and decreased symptoms of major
depressive disorder. However, these results were not statistically significant.

Discussion
Prior survey studies have demonstrated the association of indoor tanning or tanning
dependence with psychiatric and substance use symptoms.34–39 However, this is the first
study to investigate both indoor tanning and tanning dependence in the context of a
standardized psychiatric interview. Indoor tanning and tanning dependence were found to be
associated with both psychiatric and substance use symptoms. Multivariate logistic
regression analyses showed that indoor tanning was significantly associated with symptoms
of alcohol use disorders, generalized anxiety, and not having social anxiety. Tanning
dependence was associated with symptoms of alcohol use disorders. Non-significant trends
also emerged toward tanning dependence being associated with symptoms of eating
disorders, seasonal affective disorder, and decreased symptoms of major depressive
disorder.
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Symptoms of alcohol use disorders were consistently associated with both indoor tanning
and tanning dependence, while taking into account other psychiatric and substance use
variables. Perhaps general risk-taking accounts for this cluster of behaviors among young
women. Alternatively, these women may be trying to “self-medicate” some other symptom
with tanning or alcohol use. For example, indoor tanners were more likely to report
symptoms of generalized anxiety disorder, and women who were tanning dependent were
marginally more likely to report symptoms of seasonal affective disorder. Regarding social
anxiety, individuals typically initiate indoor tanning for appearance reasons.10,12,56,57

Socially anxious women may be less likely to indoor tan because they don’t want to display
their bodies or have others looking at their bodies.58,59 While non-significant, the opposing
direction of the relationships between tanning dependence and symptoms of seasonal
affective disorder and major depressive disorder is interesting, but unexplained. Tanning
may have more of an anxiolytic (i.e., anxiety-reducing) than an antidepressant effect. A
larger sample of tanning dependent women could help elucidate this potential relationship as
well as the potential association with eating disorders. Prior studies have demonstrated
associations between tanning and eating and body image concerns.40, 41, 60

The high prevalence of indoor tanning and tanning dependence among young adult women
is concerning. Not only is the association between tanning and skin cancer a significant
public health concern, but the association between tanning and psychiatric and substance use
disorders may represent an important mental health concern. A few interventions,
particularly appearance-focused interventions including promotion of the use of sunless
tanners, have been successful in reducing indoor tanning among young women.57, 61, 62

Interventions to address tanning dependence have not yet been reported. It is likely that to
successfully reduce indoor tanning among some young women, psychiatric and substance
use symptoms such as alcohol use and anxiety would need to be addressed by providing
these individuals with more adaptive emotional regulation, coping, or anxiety management
skills. Additionally, tanners with seasonal affective disorder need to know that indoor
tanning is harmful and has not been shown to be an effective treatment for seasonal affective
disorder, but a different type of light therapy, namely bright light therapy,63, 64 is safe and
effective, as are other treatments such as counseling and antidepressants. 65, 66

Strengths of the study are the use of a standardized psychiatric interview and the relatively
large sample size. Limitations are the convenience sample and the cross-sectional design.
Whereas this study was conducted at one university, college women are frequent indoor
tanners and are an appropriate high risk study population. Future prospective and
longitudinal studies of tanning behavior and psychiatric and substance disorders college
women and other populations would be of interest as would development of interventions to
address tanning and its associated symptoms.

SO WHAT?
What is already known on this topic?—Prior studies have found indoor tanners to
have more psychiatric and substance disorder symptoms than non-tanners including tanning
dependence, body dysmorphic disorder, seasonal affective disorder, and anxiety disorders.

What does this article add?—This is the first investigation to include a comprehensive
psychiatric interview of tanners rather than using a self-report survey and also the first to
compare correlates of indoor tanning to correlates of tanning dependence. Most prior survey
findings were replicated in the current interview. The finding of a negative association
between indoor tanning and social anxiety is novel.
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What are the implications for health promotion practice or research?—Indoor
tanners and tanning dependent individuals may have additional psychiatric or substance
disorder symptoms that should be addressed. Future larger prospective and longitudinal
studies of tanning behavior and psychiatric and substance disorders would be of interest,
particularly those that further investigate relationships with mood, anxiety, and eating
disorders.

Acknowledgments
This work was funded by R03CA1504202 (CH), T32CA009035 (SD), and P30CA006927 (Cancer Center Grant).
The authors would like to thank Sara Filseth, BA and Elizabeth Culnan, BA for their assistance with recruitment
and data collection and Jeanne Pomenti, BS for her administrative assistance with this study and the preparation of
this manuscript. The authors would like to thank dermatologist Clifford Perlis, MD, MBe for his expert consultation
during the course of the project.

References
1. American Cancer Society. [Accessed April 2, 2012.] Cancer Facts and Figures 2012. Available at:

http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/
acspc-031941.pdf

2. Herzog, C.; Pappo, AS.; Bondy, ML.; Bleyer, A.; Kirkwood, J. Malignant melanoma. In: Bleyer, A.;
O’Leary, M.; Ries, LAG., editors. Cancer epidemiology in older adolescents and young adults 15 to
29 years of age. National Cancer Institute; Bethesda, MD: US Department of Health and Human
Services; 2007. p. 53-63.NIH Pub. No. 06-5767

3. Reed KB, Brewer JD, Lohse CM, Bringe KE, Pruitt CN, Gibson LE. Increasing incidence of
melanoma among young adults:An epidemiological study in Olmsted County, Minnesota. Mayo
Clin Proc. 2012; 87(4):328–334. [PubMed: 22469345]

4. Zhang M, Qureshi AA, Geller AC, Frazier L, Hunter DJ, Han J. Use of tanning beds and incidence
of skin cancer. J Clin Oncol. 2012; 30(14):1588–1593. [PubMed: 22370316]

5. Lim HW, Cyr WH, DeFabo E, et al. Scientific and regulatory issues related to indoor tanning. J Am
Acad Dermatol. 2004; 51(5):781–784. [PubMed: 15523359]

6. Bagdasarov Z, Banerjee S, Greene K, Campo S. Indoor tanning and problem behavior. J Am
College Health. 2008; 56(5):555–561.

7. Hillhouse J, Turrisi R, Shields AL. Patterns of indoor tanning use: implications for clinical
interventions. Arch Dermatol. 2007; 143(12):1530–1535. [PubMed: 18087003]

8. Beasley TM, Kittel BS. Factors that influence health risk behaviors among tanning salon patrons.
Eval Health Prof. 1997; 20(4):371–388. [PubMed: 10183330]

9. Clarke VA, Williams T, Arthey S. Skin type and optimistic bias in relation to the sun protection and
suntanning behaviors of young adults. J Behav Med. 1997; 20(2):207–222. [PubMed: 9144041]

10. Hoegh HJ, Davis BD, Manthe AF. Sun avoidance practices among non-Hispanic white
Californians. Health Educ Behav. 1999; 26(3):360–368. [PubMed: 10349573]

11. Robinson JK, Rademaker AW, Sylvester JA, Cook B. Summer sun exposure: knowledge, attitudes,
and behaviors of Midwest adolescents. Prev Med. 1997; 26(3):364–372. [PubMed: 9144761]

12. Turrisi R, Hillhouse J, Gebert C. Examination of cognitive variables relevant to sunbathing. J
Behav Med. 1998; 21(3):299–313. [PubMed: 9642574]

13. Weinstein ND. The precaution adoption process. Health Psychol. 1988; 7(4):355–386. [PubMed:
3049068]

14. Amir Z, Wright A, Kernohan EE, Hart G. Attitudes, beliefs and behaviour regarding the use of
sunbeds amongst healthcare workers in Bradford. Eur J Cancer Care (Engl). 2000; 9(2):76–79.
[PubMed: 11261014]

15. Boldeman C, Jansson B, Nilsson B, Ullen H. Sunbed use in Swedish urban adolescents related to
behavioral characteristics. Prev Med. 1997; 26(1):114–119. [PubMed: 9010906]

Heckman et al. Page 7

Am J Health Promot. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf


16. Brandberg Y, Ullen H, Sjoberg L, Holm LE. Sunbathing and sunbed use related to self-image in a
randomized sample of Swedish adolescents. Eur J Cancer Prev. 1998; 7(4):321–329. [PubMed:
9806121]

17. Cafri G, Thompson JK, Jacobsen PB. Appearance reasons for tanning mediate the relationship
between media influence and UV exposure and sun protection. Arch Dermatol. 2006; 142(8):
1067–1069. [PubMed: 16924063]

18. Rhainds M, De Guire L, Claveau J. A population-based survey on the use of artificial tanning
devices in the Province of Quebec, Canada. J Am Acad Dermatol. 1999; 40(4):572–576.
[PubMed: 10188676]

19. Sjöberg L, Holm LE, Ullen H, Brandberg Y. Tanning and risk perception in adolescents. Health,
Risk & Society. 2004; 6(1):81–94.

20. Young JC, Walker R. Understanding students’ indoor tanning practices and beliefs to reduce skin
cancer risks. Am J Health Studies. 1998; 14:120–126.

21. Feldman SR, Liguori A, Kucenic M, et al. Ultraviolet exposure is a reinforcing stimulus in
frequent indoor tanners. J Am Acad Dermatol. 2004; 51(1):45–51. [PubMed: 15243523]

22. Kourosh AS, Harrington CR, Adinoff B. Tanning as a behavioral addiction. Am J Drug Alcohol
Abuse. 2010; 36(5):284–290. [PubMed: 20545604]

23. Mawn VB, Fleischer AB Jr. A survey of attitudes, beliefs, and behavior regarding tanning bed use,
sunbathing, and sunscreen use. J Amer AcadDermatol. 1993; 29(6):959–962.

24. Stapleton J, Turrisi R, Hillhouse J, Robinson JK, Abar B. A comparison of the efficacy of an
appearance-focused skin cancer intervention within indoor tanner subgroups identified by latent
profile analysis. J Behav Med. 2010; 33(3):181–190. [PubMed: 20058183]

25. Zeller S, Lazovich D, Forster J, Widome R. Do adolescent indoor tanners exhibit dependency? J
Am Acad Dermatol. 2006; 54(4):589–596. [PubMed: 16546579]

26. Hoerster KD, Mayer JA, Woodruff SI, Malcarne V, Roesch SC, Clapp E. The influence of parents
and peers on adolescent indoor tanning behavior: findings from a multi-city sample. J Am Acad
Dermatol. 2007; 57(6):990–997. [PubMed: 17658194]

27. Lazovich D, Forster J, Sorensen G, et al. Characteristics associated with use or intention to use
indoor tanning among adolescents. Arch Pediatr Adolesc Med. 2004; 158(9):918–924. [PubMed:
15351760]

28. Cokkinides VE, Weinstock MA, O’Connell MC, Thun MJ. Use of indoor tanning sunlamps by US
youth, ages 11–18 years, and by their parent or guardian caregivers: prevalence and correlates.
Pediatrics. 2002; 109(6):1124–1130. [PubMed: 12042553]

29. Cokkinides V, Weinstock M, Lazovich D, Ward E, Thun M. Indoor tanning use among adolescents
in the US, 1998 to 2004. Cancer. 2009; 115(1):190–198. [PubMed: 19085965]

30. Stryker JE, Lazovich D, Forster JL, Emmons KM, Sorensen G, Demierre MF. Maternal/female
caregiver influences on adolescent indoor tanning. J Adolesc Health. 2004; 35(6):528, e521–529.
[PubMed: 15581535]

31. Heckman CJ. Indoor tanning: Tanning dependence and other health risks. Household and Personal
Care Today-Skin Care:Ethnic, whitening & tanning. 2011; 1:20–22.

32. American Psychiatric Association. Diagnostic and statistical manual of mental disorders.
Washington, DC: 2000. Task Force on DSM-IV. DSM-IV-TR

33. Lim HW, James WD, Rigel DS, Maloney ME, Spencer JM, Bhushan R. Adverse effects of
ultraviolet radiation from the use of indoor tanning equipment: Time to ban the tan. J Am Acad
Dermatol. 2011; 64(5):893–902. [PubMed: 21496701]

34. Harrington CR, Beswick TC, Leitenberger J, Minhajuddin A, Jacobe HT, Adinoff B. Addictive-
like behaviours to ultraviolet light among frequent indoor tanners. Clin Exp Dermatol. 2011;
36(1):33–38. [PubMed: 20545951]

35. Heckman CJ, Egleston BL, Wilson DB, Ingersoll KS. A preliminary investigation of the predictors
of tanning dependence. Am J Health Behav. 2008; 32(5):451–464. [PubMed: 18241130]

36. Mosher CE, Danoff-Burg S. Addiction to indoor tanning: relation to anxiety, depression, and
substance use. Arch Dermatol. 2010a; 146(4):412–417. [PubMed: 20404230]

Heckman et al. Page 8

Am J Health Promot. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



37. Mosher CE, Danoff-Burg S. Indoor tanning, mental health, and substance use among college
students: the significance of gender. J Health Psychol. 2010b; 15(6):819–827. [PubMed:
20453052]

38. Poorsattar SP, Hornung RL. UV light abuse and high-risk tanning behavior among undergraduate
college students. J Am Acad Dermatol. 2007; 56(3):375–379. [PubMed: 17257709]

39. Lostritto K, Ferrucci LM, Cartmel B, et al. Lifetime history of indoor tanning in young people: a
retrospective assessment of initiation, persistence, and correlates. BMC Public Health. 2012;
12:118. [PubMed: 22324969]

40. Phillips KA, Conroy M, Dufresne RG, et al. Tanning in body dysmorphic disorder. Psychiatr Q.
2006; 77(2):129–138. [PubMed: 16779685]

41. Phillips KA, Dufresne RG Jr, Wilkel CS, Vittorio CC. Rate of body dysmorphic disorder in
dermatology patients. J Am Acad Dermatol. 2000; 42(3):436–441. [PubMed: 10688713]

42. Hillhouse J, Stapleton J, Turrisi R. Association of frequent indoor UV tanning with seasonal
affective disorder. Arch Dermatol. 2005; 141(11):1465. [PubMed: 16301398]

43. Leary MR, Saltzman JL, Georgeson JC. Appearance motivation, obsessive-compulsive tendencies
and excessive suntanning in a community sample. JHealth Psychol. 1997; 2(4):493–499.
[PubMed: 22013090]

44. Lazovich D, Stryker JE, Mayer JA, et al. Measuring nonsolar tanning behavior: indoor and sunless
tanning. Arch Dermatol. 2008; 144(2):225–230. [PubMed: 18283180]

45. Centers for Disease Control. Youth risk behavior surveillance:National College Health Risk
Behavior Study-United States, 1995. MMWR CDC Surveill Summ. 1997; 46(6):1–56.

46. Warthan MM, Uchida T, Wagner RF Jr. UV light tanning as a type of substance-related disorder.
Arch Dermatol. 2005; 141(8):963–966. [PubMed: 16103324]

47. Mayfield D, McLeod G, Hall P. The CAGE questionnaire: validation of a new alcoholism
screening instrument. Am J Psychiatry. 1974; 131(10):1121–1123. [PubMed: 4416585]

48. Malet L, Schwan R, Boussiron D, Aublet-Cuvelier B, Llorca PM. Validity of the CAGE
questionnaire in hospital. Eur Psychiatry. 2005; 20(7):484–489. [PubMed: 16310679]

49. Andrews G, Peters L. The psychometric properties of the Composite International Diagnostic
Interview. Soc Psychiatry Psychiatr Epidemiol. 1998; 33(2):80–88. [PubMed: 9503991]

50. Lecrubier Y, Sheehan DV, Weiller E, et al. The Mini International Neuropsychiatric Interview
(MINI). A short diagnostic structed interview:reliability and validity according to the CIDI. Eur
Psychiatry. 1997; 12(5):224–231.

51. Lin KH, Guo NW, Liao SC, Kuo CY, Hu PY, Hsu JH, et al. Psychological outcome of injured
workers at 3 months after occupational injury requiring hospitalization in taiwan. J Occup Health.
2012 Epub ahead of print.

52. Shvartzman P, Weiner Z, Vardy D, Friger M, Sherf M, Biderman A. Health services utilization by
depressive patients identified by the mini questionnaire in a primary care setting. Scand J Prim
Health Care. 2005; 23(1):18–25. [PubMed: 16025869]

53. Duburcq A, Blin P, Charpak Y, et al. Use of a structured diagnostic interview to identify
depressive episodes in an epidemiologic study: A posteriori internal validation. Rev Epidemiol
Sante Publique. 1999; 47(5):455–463. [PubMed: 10587996]

54. Rosenthal, NE.; Genhart, MJ.; Sack, DA.; Skwerer, RG.; Wehr, TA. Seasonal affective disorder
and its relevance for the understanding and treatment of bulimia. In: Hudson, JI.; Pope, HG.,
editors. The psychology of bulimia. Washington, DC: American Psychiatric Press; 1987. p.
205-228.

55. Magnusson A, Friis S, Opjordsmoen S. Internal consistency of the Seasonal Pattern Assessment
Questionnaire (SPAQ). J Affect Disord. 1997; 42(2–3):113–116. [PubMed: 9105952]

56. Cafri G, Thompson JK, Jacobsen PB, Hillhouse J. Investigating the role of appearance-based
factors in predicting sunbathing and tanning salon use. J Behav Med. 2009; 32:532–544. [PubMed:
19653089]

57. Hillhouse J, Turrisi R, Stapleton J, Robinson J. A randomized controlled trial of an appearance-
focused intervention to prevent skin cancer. Cancer. 2008; 113(11):3257–3266. [PubMed:
18937268]

Heckman et al. Page 9

Am J Health Promot. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



58. Cash TF, Thériault J, Annis NM. Body image in an interpersonal context: Adult attachment, fear of
intimacy and social anxiety. J Soc Clin Psychol. 2004; 23(1):89–103.

59. Pinto A, Phillips KA. Social anxiety in body dysmorphic disorder. Body Image. 2005; 2(4):401–
405. [PubMed: 17075614]

60. Miyamoto J, Berkowitz Z, Jones SE, Saraiya M. Indoor tanning device use among male high
school students in the United States. J Adolesc Health. 2012; 50(3):308–310. [PubMed: 22325138]

61. Mahler HI, Kulik JA, Harrell J, Correa A, Gibbons FX, Gerrard M. Effects of UV photographs,
photoaging information, and use of sunless tanning lotion on sun protection behaviors. Arch
Dermatol. 2005; 141(3):373–380. [PubMed: 15781679]

62. Sahn RE, McIlwain MJ, Magee KH, Veledar E, Chen SC. A cross-sectional study examining the
correlation between sunless tanning product use and tanning beliefs and behaviors. Arch Dermatol.
2012; 148(4):448–454. [PubMed: 22184716]

63. Prasko J. Bright light therapy. Neuroendocrinol Lett. 2008; 29 (Suppl 1):33–64. [PubMed:
19029878]

64. Tam EM, Lam RW, Levitt AJ. Treatment of seasonal affective disorder: a review. Can J
Psychiatry. 1995; 40(8):457–466. [PubMed: 8681269]

65. Howland RH. An overview of seasonal affective disorder and its treatment options. Physiol &
Sports Med. 2009; 37(4):104–115.

66. Lam RW, Levitt AJ, Levitan RD, et al. The Can-SAD study: a randomized controlled trial of the
effectiveness of light therapy and fluoxetine in patients with winter seasonal affective disorder.
Am J Psychiatry. 2006; 163(5):805–812. [PubMed: 16648320]

Heckman et al. Page 10

Am J Health Promot. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Heckman et al. Page 11

Ta
bl

e 
1

D
if

fe
re

nc
es

 in
 P

sy
ch

ia
tr

ic
 a

nd
 S

ub
st

an
ce

 U
se

 C
ha

ra
ct

er
is

tic
s 

of
 C

ol
le

ge
 W

om
en

 b
y 

In
do

or
 T

an
ni

ng
 a

nd
 T

an
ni

ng
 D

ep
en

de
nc

e 
St

at
us

V
ar

ia
bl

es
In

do
or

 T
an

ne
d 

(n
 =

 1
39

)
N

ev
er

 I
nd

oo
r 

T
an

ne
d 

(n
 =

16
7)

T
an

ni
ng

 D
ep

en
de

nt
 (

n 
= 

75
)

N
ot

 T
an

ni
ng

 D
ep

en
de

nt
 (

n 
=

23
1)

O
ve

ra
ll 

(N
 =

 3
06

)

n 
(%

)
n 

(%
)

n 
(%

)
n 

(%
)

n 
(%

)

O
ve

ra
ll 

M
IN

I 
D

ia
gn

os
is

A
ny

 p
sy

ch
ia

tr
ic

 d
is

or
de

r
73

 (
52

.5
)

81
 (

48
.5

)
46

 (
61

.3
)*

10
8 

(4
6.

8)
15

4 
(4

9.
7)

N
o 

ps
yc

hi
at

ri
c 

di
so

rd
er

66
 (

47
.5

)
86

 (
51

.5
)

29
 (

38
.7

)
12

3 
(5

3.
2)

15
2 

(5
0.

3)

Su
bs

ta
nc

e 
ab

us
e 

or
 d

ep
en

de
nc

e
32

 (
23

.0
)*

*
15

 (
9.

0)
16

 (
21

.3
)

31
 (

13
.4

)
47

 (
15

.4
)

N
o 

su
bs

ta
nc

e 
ab

us
e 

or
 d

ep
en

de
nc

e
10

7 
(7

7.
0)

15
2 

(9
1.

0)
59

 (
78

.7
)

20
0 

(8
6.

6)
25

9 
(8

4.
6)

Sy
m

pt
om

s 
of

 S
ub

st
an

ce
 A

bu
se

 o
r 

D
ep

en
de

nc
e

Sm
ok

ed
 in

 p
as

t 3
0 

da
ys

31
 (

22
.3

)*
19

 (
11

.4
)

16
 (

21
.3

)
34

 (
14

.7
)

50
 (

16
.3

)

D
id

 n
ot

 s
m

ok
e 

in
 p

as
t 3

0 
da

ys
10

8 
(7

7.
7)

14
8 

(8
8.

6)
59

 (
78

.7
)

19
7 

(8
5.

3)
25

6 
(8

3.
7)

A
lc

oh
ol

98
 (

70
.5

)*
**

81
 (

48
.5

)
57

 (
76

.0
)*

**
12

2 
(5

2.
8)

17
9 

(5
8.

5)

N
ot

 a
lc

oh
ol

41
 (

29
.5

)
86

 (
51

.5
)

18
 (

24
.0

)
10

9 
(4

7.
2)

12
7 

(4
1.

5)

Il
lic

it 
dr

ug
s

17
 (

12
.2

)
10

 (
6.

0)
8 

(1
0.

7)
19

 (
8.

2)
27

 (
8.

8)

N
ot

 il
lic

it 
dr

ug
s

12
2 

(8
7.

8)
15

7 
(9

4.
0)

67
 (

89
.3

)
21

2 
(9

1.
8)

27
9 

(9
1.

2)

Sy
m

pt
om

s 
of

 P
sy

ch
ia

tr
ic

 D
is

or
de

rs

A
no

re
xi

a 
or

 b
ul

im
ia

31
 (

22
.3

)
42

 (
25

.1
)

22
 (

29
.3

)
51

 (
22

.1
)

73
 (

23
.9

)

N
ot

 a
no

re
xi

a 
or

 b
ul

im
ia

10
8 

(7
7.

7)
12

5 
(7

4.
9)

53
 (

70
.7

)
18

0 
(7

7.
9)

23
3 

(7
6.

1)

H
ig

h 
se

as
on

al
 a

ff
ec

tiv
e

70
 (

50
.4

)
79

 (
47

.3
)

44
 (

58
.7

)*
10

5 
(4

5.
5)

14
9 

(4
8.

7)

L
ow

 s
ea

so
na

l a
ff

ec
tiv

e
69

 (
49

.6
)

88
 (

52
.7

)
31

 (
41

.3
)

12
6 

(5
4.

5)
15

7 
(5

1.
3)

M
aj

or
 d

ep
re

ss
io

n
37

 (
26

.6
)

42
 (

25
.1

)
18

 (
24

.0
)

61
 (

26
.4

)
79

 (
25

.8
)

N
ot

 m
aj

or
 d

ep
re

ss
io

n
10

2 
(7

3.
4)

12
5 

(7
4.

9)
57

 (
76

.0
)

17
0 

(7
3.

6)
22

7 
(7

4.
2)

So
ci

al
 a

nx
ie

ty
4 

(2
.9

)*
16

 (
9.

6)
4 

(5
.3

)
16

 (
6.

9)
20

 (
6.

5)

N
ot

 s
oc

ia
l a

nx
ie

ty
13

5 
(9

7.
1)

15
1 

(9
0.

4)
71

 (
94

.7
)

21
5 

(9
3.

1)
28

6 
(9

3.
5)

O
bs

es
si

ve
 c

om
pu

ls
iv

e
19

 (
13

.7
)

22
 (

13
.2

)
13

 (
17

.3
)

28
 (

12
.1

)
41

 (
13

.4
)

N
ot

 o
bs

es
si

ve
 c

om
pu

ls
iv

e
12

0 
(8

6.
3)

14
5 

(8
6.

8)
62

 (
82

.7
)

20
3 

(8
7.

9)
26

5 
(8

6.
6)

Po
st

tr
au

m
at

ic
 s

tr
es

s
39

 (
28

.1
)

33
 (

19
.8

)
19

 (
25

.3
)

53
 (

22
.9

)
72

 (
23

.5
)

N
ot

 p
os

ttr
au

m
at

ic
 s

tr
es

s
10

0 
(7

1.
9)

13
4 

(8
0.

2)
56

 (
74

.7
)

17
8 

(7
7.

1)
23

4 
(7

6.
5)

Am J Health Promot. Author manuscript; available in PMC 2015 January 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Heckman et al. Page 12

V
ar

ia
bl

es
In

do
or

 T
an

ne
d 

(n
 =

 1
39

)
N

ev
er

 I
nd

oo
r 

T
an

ne
d 

(n
 =

16
7)

T
an

ni
ng

 D
ep

en
de

nt
 (

n 
= 

75
)

N
ot

 T
an

ni
ng

 D
ep

en
de

nt
 (

n 
=

23
1)

O
ve

ra
ll 

(N
 =

 3
06

)

n 
(%

)
n 

(%
)

n 
(%

)
n 

(%
)

n 
(%

)

G
en

er
al

iz
ed

 a
nx

ie
ty

31
 (

22
.3

)*
*

14
 (

8.
4)

14
 (

18
.7

)
31

 (
13

.5
)

45
 (

14
.8

)

N
ot

 g
en

er
al

iz
ed

 a
nx

ie
ty

10
8 

(7
7.

7)
15

2 
(9

1.
6)

61
 (

81
.3

)
19

9 
(8

6.
5)

26
0 

(8
5.

2)

* p 
<

 .0
5;

**
p 

<
 .0

1;

**
* p 

<
 .0

01
;

a G
ro

up
 d

if
fe

re
nc

es
 w

er
e 

as
se

ss
ed

 u
si

ng
 c

hi
 s

qu
ar

e 
an

al
ys

es
.

N
ot

e:
 M

IN
I 

=
 M

in
i I

nt
er

na
tio

na
l N

eu
ro

ps
yc

hi
at

ri
c 

In
te

rv
ie

w

Am J Health Promot. Author manuscript; available in PMC 2015 January 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Heckman et al. Page 13

Ta
bl

e 
2

A
ss

oc
ia

tio
ns

 b
et

w
ee

n 
Ps

yc
hi

at
ri

c 
an

d 
Su

bs
ta

nc
e 

U
se

 S
ym

pt
om

s 
an

d 
In

do
or

 T
an

ni
ng

 a
nd

 T
an

ni
ng

 D
ep

en
de

nc
e 

(N
 =

 3
06

)a

In
do

or
 T

an
ni

ng
T

an
ni

ng
 D

ep
en

de
nc

e

V
ar

ia
bl

e
O

R
 (

95
%

 C
I)

p
O

R
 (

95
%

 C
I)

p

Sm
ok

ed
 in

 p
as

t 3
0 

da
ys

1.
30

 (
0.

65
–2

.6
3)

0.
46

1
1.

10
 (

0.
52

–2
.3

0)
0.

81
0

A
lc

oh
ol

2.
74

 (
1.

64
–4

.6
0)

<
0.

00
1

3.
25

 (
1.

72
–6

.1
6)

<
0.

00
1

Il
lic

it 
dr

ug
 (

in
cl

ud
es

 m
ar

iju
an

a)
1.

62
 (

0.
65

–4
.0

5)
0.

30
3

1.
01

 (
0.

39
–2

.6
4)

0.
98

6

A
no

re
xi

a 
or

 b
ul

im
ia

0.
96

 (
0.

53
–1

.7
4)

0.
89

2
1.

76
 (

0.
92

–3
.3

8)
0.

09
1

Se
as

on
al

 a
ff

ec
tiv

e
1.

15
 (

0.
71

–1
.8

9)
0.

57
0

1.
67

 (
0.

95
–2

.9
3)

0.
07

6

M
aj

or
 d

ep
re

ss
iv

e
0.

76
 (

0.
42

–1
.4

1)
0.

38
7

0.
51

 (
0.

25
–1

.0
3)

0.
06

0

So
ci

al
 a

nx
ie

ty
0.

22
 (

0.
06

–0
.7

7)
0.

01
8

0.
62

 (
0.

17
–2

.2
4)

0.
46

7

O
bs

es
si

ve
 c

om
pu

ls
iv

e
1.

24
 (

0.
55

–2
.7

7)
0.

60
7

1.
72

 (
0.

75
–3

.9
8)

0.
20

3

Po
st

 tr
au

m
at

ic
 s

tr
es

s
1.

51
 (

0.
86

–2
.6

6)
0.

15
5

1.
13

 (
0.

59
–2

.1
8)

0.
70

5

G
en

er
al

iz
ed

 a
nx

ie
ty

4.
78

 (
2.

19
–1

0.
44

)
<

0.
00

1
1.

71
 (

0.
79

–3
.6

7)
0.

17
2

a B
as

ed
 o

n 
m

ul
tiv

ar
ia

te
 lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

es
.

Am J Health Promot. Author manuscript; available in PMC 2015 January 01.


