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Abstract
Background—Appearance motives predict indoor tanning use in adolescents; however, research
has primarily focused on females. Salient social factors, such as bullying victimization have yet to
be explored in the context of indoor tanning.

Purpose—To examine the role of perceived weight and bullying victimization in indoor tanning
use among adolescent males.

Methods—Data on perceived weight, bullying victimization, and frequency of indoor tanning
were obtained from the 2009 Youth Risk Behavior Survey—a nationally representative sample of
U.S. high school students.

Results—The association of perceived weight status with indoor tanning use significantly varied
by bullying victimization, such that perceiving oneself as being very underweight or very
overweight was associated with increased indoor tanning, particularly for those males who were
victims of bullying.

Conclusions—Bullying victimization may be a risk factor for indoor tanning use among
adolescent males who perceive their weight as extreme.
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Skin cancers (i.e., melanoma, basal cell and squamous cell carcinomas) are the most
prevalent forms of cancer in the United States, with 3.5 million cases diagnoses annually (1).
In 2012, the number of new cases and deaths for melanoma were estimated at 76,250 and
9,180 (2). Ultraviolet (UV) radiation exposure is considered the primary risk factor for
developing skin cancer (3). Meta-analytic data have revealed elevated relative risks of
developing skin cancer for individuals who were exposed to indoor tanning before age 35
(4,5). Yet 73% of females and 39% of males under age 40 report lifetime use, with age of
initiation typically in adolescence (6).

Appearance motives are strongly associated with actual use and intention to use indoor
tanning (7-9). In fact, appearance reasons to tan have been the strongest predictors of
tanning intent in studies of adolescents (7). Interestingly, body shape and weight concerns
also have been associated with increased indoor tanning, further supporting that individuals
with these concerns may tan in order to make their body shape appear more attractive
(10,11).
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Much of the research on indoor tanning and body shape and weight has been conducted with
females. However, males are less likely than females to engage in sun-protective habits (12)
and are nearly 1.5 and 2 times more likely than females to be diagnosed with and die of
melanoma (2), underscoring the importance of examining these factors among males.
Studies of body mass index (BMI) as a correlate of indoor tanning among adolescent males
have shown inconsistent results (6,11,13). Yet, a large-scale study of adolescent males (13)
showed that the desire to gain weight and the desire to lose weight were both more common
among tanners (33% and 21%) than non-tanners (25% and 19%). Furthermore, steroid use
and unhealthy weight loss strategies were 4 and 2.5 times more likely among indoor tanning
high school males, compared to their non-tanning counterparts (14). These findings suggest
that boys who engage in indoor tanning disproportionally seek out appearance changing
behaviors to gain or lose weight.

One possible factor which may influence associations of body weight/shape with tanning
behavior is bullying victimization. Between 42% and 51% of adolescents report bullying
victimization (15) and being a victim of bullying is highly correlated with body
dissatisfaction among adolescents (16-18). Thus, males who report extreme weights (i.e.,
very underweight and very overweight) may be more likely to be victims of bullying, and
subsequently endorse higher levels of body dissatisfaction. Heightened body dissatisfaction,
in turn, increases risk for appearance-changing behaviors (i.e., eating pathology, excessive
exercising, steroid use; 19). It is therefore plausible that underweight and overweight males
may use indoor tanning to enhance appearance, and that bullying victimization may increase
this risk.

In the current study, we hypothesized that adolescent males who viewed their body weight
as extreme (i.e., very underweight and very overweight) would be more likely to indoor tan
compared to peers who viewed their weight as average. Furthermore, we hypothesized that
bullying victimization would moderate this relationship, such that males who perceived
themselves as an extreme weight and reported being victims of bullying would be more
likely to engage in tanning compared to their counterparts who were not bullied.

Method
Participants and Procedure

Cross-sectional data on perceived weight status, bullying victimization and indoor tanning
use were culled from the 2009 Youth Risk Behavior Survey (20-22). The Youth Risk
Behavior Survey is a nationally representative school-based survey conducted by the U.S.
Centers for Disease Control and Prevention (CDC) to monitor health-related behaviors
among U.S. high school students. The sampling design employed a three-stage cluster
methodology that yielded a representative sample of 9th through 12th grade students enrolled
at public, Catholic, and other private schools. Participation in the study was voluntary and
anonymous. All study procedures for the 2009 survey were approved by the CDC's internal
review board. A total of 16,410 students responded to the 2009 survey (88% return rate),
from 158 schools (81% return rate). For the purposes of the current study, only participants
who indicated their sex was male were included (N = 7,521). Additional information
regarding the survey's methodology is discussed in detail elsewhere (21).

Measures
Perceived weight status—Perceived weight status was assessed with the item, “How do
you describe your weight?” Response options were “very underweight,” “slightly
underweight,” “about the right weight,” “slightly overweight,” and “very overweight.”
These responses were bifurcated to create an “extreme weight” variable (0 = “slightly
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underweight,” “about the right weight,” and “slightly overweight”; 1 = “very underweight”
and “very overweight”).

Bullying victimization—Bullying victimization was assessed with the item, “During the
past 12 months, have you ever been bullied on school property?” Responses were coded 0 =
“No”, and 1 = “Yes.” A preamble to this question stated: “Bullying is when 1 or more
students tease, threaten, spread rumors about, hit, shove, or hurt another student over and
over again. It is not bullying when 2 students of about the same strength or power argue or
fight or tease each other in a friendly way.”

Indoor tanning use—Frequency of indoor tanning was assessed with the item, “During
the past 12 months, how many times did you use an indoor tanning device such as a
sunlamp, sunbed, or tanning booth? (Do not include getting a spray-on tan.)” Response
options were: 0 = “0 times,” 1 =“1 or 2 times,” 2 =“3 to 9 times,” 3 =“10 to 19 times,” 4
=“20 to 39 times,” and 5= “40 or more times.” Given the dose-response relationship
between frequency of indoor tanning and development of melanoma (3), responses were
combined to isolate frequent tanners from minimal tanners and those who do not tan (0 =
“no tanning,” 1 = “minimal tanning” [1 to 9 times], and 2 = “frequent tanning” [10+ times])
as is commonly done in the literature (10). This approach increased statistical power to test
interaction effects.

Demographic characteristics—Participants reported race/ethnic identification, age, and
school grade.

Statistical analyses
Given that the outcome variable—indoor tanning frequency—represents non-interval level
data, a multivariate ordinal regression analysis was conducted via GENLIN in SPSS
(version 20). Ordinal regression has been shown to perform well in modeling skewed
dependent data, and also allows investigators to categorize data in clinically meaningful
ways (23). Main effects of perceived extreme weight and bullying victimization status
(along with age and race/ethnicity) were entered into the model. To assess whether bullying
victimization moderated an association between perceived weight status and indoor tanning
use, the product term perceived weight by bullying victimization was also entered into the
model. In the case of a significant regression coefficient for the interaction term, simple
main effects analyses were planned to assess the conditional effect of the predictor variable
(extreme weight status) at each level of the moderator variable (bullying victimization). To
determine if self-perceived weight was related to bullying victimization, a Pearson chi-
square test of independence was conducted.

Results
Preliminary analyses

The sample (N = 7,521; M age = 16 [SD=1.2]) included 59% non-Hispanic white, 14% non-
Hispanic black, 17% Hispanic, and 10% other race/ethnicity. School grade level was as
follows: 28% in 9th grade, 26% in 10th grade, 23% in 11th grade, and 22% in 12th grade.
Among participants, 6% described themselves as very underweight or very overweight (3%
each), and 18% reported bullying victimization at school within the previous 12 months.
Non-tanners, minimal tanners, and frequent tanners represented 93% (n = 7,022), 4% (n =
298), and 3% (n = 201) of the sample. Bullying victimization was more prevalent among
participants who perceived their weight as extreme (32.4%) relative to participants who
perceived their weight as average (17.7%), χ2(1) = 64.6, p < .0001.
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Primary analyses
Results from the multivariate ordinal regression analysis revealed significant effects for
perceived weight, and bullying victimization. These main effects were qualified by a
perceived weight by bullying interaction (see Table 1). To characterize this interaction,
simple main effects analyses were conducted, examining the perceived weight effect by
bullied status. These analyses revealed that the effect of extreme weight on tanning behavior
was stronger for males who were bullied (Odds Ratio = 2.0, 95% CI: 1.6, 2.5, p < .0001)
compared to males who were not bullied (Odds Ratio = 1.5, 95% CI: 1.3, 1.8, p < .0001).
See Figure 1.

Discussion
Indoor tanning use is one of the strongest predictors of developing skin cancer (3), and
identifying predictors of indoor tanning use is of particular importance for designing and
implementing prevention and intervention strategies. Adolescent males are underrepresented
in research on indoor tanning use, yet they engage in tanning to a degree that places them at
risk for skin cancer (5). Current results revealed that adolescent males who perceived
themselves as being an extreme weight (very underweight or very overweight) engaged in
more indoor tanning relative to males who perceived their own weight as average. This
association was stronger among males who had been bullied in the past year.

The above findings speak to the salience of self-perceptions of appearance in motivation to
tan. Adolescent males who perceive their weight as extreme may seek out tanning, in
response to bullying, as one way to temper appearance dissatisfaction. For males, perceiving
one's body as very underweight or very overweight, in and of itself, is associated with body
dissatisfaction (19,24). Being the victim of bullying may further heighten body
dissatisfaction (25), with tanning being one (of likely several) appearance-changing
behaviors (26). Thus, one possible approach to indoor tanning prevention among adolescents
would be body image-focused programs. However, an alternative explanation, which should
be tested in further research, is that adolescent boys who perceive their weight as extreme
and are bullied seek out indoor tanning as a strategy to reduce general (not appearance-
specific) distress.

To date, appearance-based interventions for tanning behavior have focused primarily on
female undergraduate students (27). These approaches are varied in content, with some
manipulating computerized photographs of participants to show current UV damage to skin
and/or potential damage in advancing years (27), and others including risk reduction and
psychoeducation on alternative, healthier appearance changing behaviors (e.g., exercise,
clothing; 28,29). Although these interventions appear to be more effective than interventions
aimed primarily at increasing knowledge about the negative effects of tanning, long-term
effects (e.g., beyond six months) are largely unknown (27). While additional investigation is
strongly needed, it may be plausible that an intervention that explicitly addresses body
dissatisfaction in the context of peer group pressures could pose promise in regard to tanning
behavior.

The current study had some limitations. The cross-sectional design precluded interpretation
of temporal prediction. Additionally, the item assessing bullying victimization did not
differentiate whether participants were bullied about appearance/weight or other factors,
although appearance-based bullying is one of the most frequent forms noted among
adolescents (30). We also grouped participants who viewed their weight as very
underweight or very overweight into an “extreme weight” category. Future research may
benefit from powering studies to test differences between these two groups, as exploratory
analyses indicated boys who perceived themselves as very underweight had a 9% prevalence
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rate of frequent tanning, compared to 14% among the very overweight group. Lastly, future
research would likely benefit from exploring additional risk factors for indoor tanning
among adolescent males, such as peer norms regarding tanning behaviors and internalization
of the muscular ideal.

The current study was, to our knowledge, the first to focus on the role of bullying in the
context of tanning. Participants were from a large, nationally representative sample,
supporting the extent to which findings may generalize to U.S. high school males. Results
highlight the roles of perceived weight and bullying victimization as risk factors for
adolescent male's indoor tanning use. Adolescent males who perceive themselves as very
underweight or very overweight may engage in more frequent indoor tanning compared to
peers who view themselves as average weight, and this association may be stronger in males
who experience bullying. Models for skin cancer prevention efforts among adolescent males
may benefit by exploring body image and peer group appearance pressures in the context of
motivation to engage in indoor tanning.

Acknowledgments
Research reported in this publication was supported by the National Institute of Mental Health of the National
Institutes of Health under Award Number K23MH096647, awarded to Dr. Blashill. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National Institutes of
Health.

References
1. Rogers HW, Weinstock MA, Harris AR, et al. Incidence estimate of nonmelanoma skin cancer in

the United States, 2006. Arch Dermatol. 2010; 146:283–287. [PubMed: 20231499]

2. American Cancer Society. [July 19, 2012] Melanoma Skin Cancer. from http://www.cancer.org/
Cancer/SkinCancer-Melanoma/DetailedGuide/melanoma-skin-cancer-key-statistics

3. Narayanan DL, Saladi RN, Fox JL. Ultraviolet radiation and skin cancer. Int J Dermatol. 2010;
49:978–986. [PubMed: 20883261]

4. The International Agency for Research on Cancer Working Group on Risk of Skin Cancer and
Exposure to Artificial Ultraviolet Light. [July 19, 2012] Exposure to Artificial UV Radiation and
Skin Cancer. from http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk1/
ArtificialUVRad&SkinCancer.pdf

5. Zhang M, Qureshi AA, Geller AC, et al. Use of tanning beds and incidence of skin cancer. J Clin
Oncol. 2012; 30:1588–1593. [PubMed: 22370316]

6. 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]

7. Asvat Y, Cafri G, Thompson JK, Jacobsen PB. Appearance-based tanning motives, sunbathing
intentions, and sun protection intentions in adolescents. Arch Dermatol. 2010; 146:445–446.
[PubMed: 20404241]

8. Cafri G, Thompson J, Jacobsen P, 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]

9. Cafri G, Thompson JK, Roehrig M, et al. An investigation of appearance motives for tanning: The
development and evaluation of the Physical Appearance Reasons For Tanning Scale (PARTS) and
its relation to sunbathing and indoor tanning intentions. Body Image. 2006; 3:199–209. [PubMed:
18089223]

10. O'Riordan DL, Field AE, Geller AC, et al. Frequent tanning bed use, weight concerns, and other
health risk behaviors in adolescent females (United States). Cancer Causes Control. 2006; 17:679–
686. [PubMed: 16633915]

Blashill and Traeger Page 5

Ann Behav Med. Author manuscript; available in PMC 2014 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.cancer.org/Cancer/SkinCancer-Melanoma/DetailedGuide/melanoma-skin-cancer-key-statistics
http://www.cancer.org/Cancer/SkinCancer-Melanoma/DetailedGuide/melanoma-skin-cancer-key-statistics
http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk1/ArtificialUVRad&SkinCancer.pdf
http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk1/ArtificialUVRad&SkinCancer.pdf


11. Yoo J-J, Kim H-Y. Adolescents’ body-tanning behaviours: Influences of gender, body mass index,
sociocultural attitudes towards appearance and body satisfaction. Int J Consum Stud. 2012;
36:360–366.

12. Cardinez CJ, Cokkinides VE, Weinstock MA, O'Connell MC. Sun protective behaviors and
sunburn experiences in parents of youth ages 11 to 18. Prev Med. 2005; 41:108–117. [PubMed:
15917001]

13. Demko CA, Borawski EA, Debanne SM, Cooper KD, Stange KC. Use of indoor tanning facilities
by white adolescents in the United States. Arch Pediatr Adolesc Med. 2003; 157:854–860.
[PubMed: 12963589]

14. 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; 50:308–310. [PubMed: 22325138]

15. Bond L, Carlin JB, Thomas L, Rubin K, Patton G. Does bullying cause emotional problems? A
prospective study of young teenagers. BMJ. 2001; 323:480–484. [PubMed: 11532838]

16. Eisenberg ME, Neumark-Sztainer D, Haines J, Wall M. Weight-teasing and emotional well-being
in adolescents: Longitudinal findings from Project EAT. J Adolesc Health. 2006; 38:675–683.
[PubMed: 16730595]

17. Eisenberg ME, Neumark-Sztainer D, Story M. Associations of weight-based teasing and emotional
well-being among adolescents. Arch Pediatr Adolesc Med. 2003; 157:733–738. [PubMed:
12912777]

18. Lawler M, Nixon E. Body dissatisfaction among adolescent boys and girls: The effects of body
mass, peer appearance culture and internalization of appearance ideals. J Youth Adolesc. 2011;
40:59–71. [PubMed: 20058058]

19. Ricciardelli LA, McCabe MP. A biopsychosocial model of disordered eating and the pursuit of
muscularity in adolescent boys. Psychol Bull. 2004; 130:179–205. [PubMed: 14979769]

20. Centers for Control and Prevention.. [July 19, 2012] 2009 Youth Risk Behavior Survey. from
http://www.cdc.gov/mmwr/pdf/ss/ss5905.pdf

21. Centers for Control and Prevention. Methodology of the Youth Risk Behavior Surveillance
System. MMWR. 2004; 53:RR–12.

22. Eaton DK, Kann L, Kinchen S, et al. Youth risk behavior surveillance-United States, 2009.
MMWR Surveill Summ. 2010; 59:1–142. 2010; 49: 978-986. [PubMed: 20520591]

23. Norris CM, Ghali WA, Saunders LD, et al. Ordinal regression model and the linear regression
model were superior to the logisitic regression models. J Clin Epidem. 2006; 59:448–456.

24. Jones D, Crawford J. Adolescent boys and body image: Weight and muscularity concerns as dual
pathways to body dissatisfaction. J Youth Adolesc. 2005; 34:629–636.

25. Fox CL, Farrow CV. Global and physical self-esteem and body dissatisfaction as mediators of the
relationship between weight status and being a victim of bullying. J Adolesc. 2009; 32:1287–1301.
[PubMed: 19157531]

26. Menzel JE, Schaefer LM, Burke NL, Mayhew LL, Brannick MT, Thompson JK. Apperance-
related teasing, body dissatisfaction, and disordered eating: A meta-analysis. Body Image. 2010;
7:261–270. [PubMed: 20655287]

27. Dodd LJ, Forshaw MJ. Assessing the efficacy of appearance-focused interventions to prevent skin
cancer: A systematic review of the literature. Health Psychol Rev. 2010; 4:93–111.

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

29. Hillhouse JJ, Turrisi R. Examination of the efficacy of an appearance-focused intervention to
reduce UV exposure. J Behav Med. 2002; 25:395–409. [PubMed: 12136499]

30. Nansel TR, Overpeck M, Pilla RS, et al. Bullying behaviors among US youth: Prevalence and
association with psychosocial adjustment. JAMA. 2001; 285:2094–2100. [PubMed: 11311098]

Blashill and Traeger Page 6

Ann Behav Med. Author manuscript; available in PMC 2014 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.cdc.gov/mmwr/pdf/ss/ss5905.pdf


Figure 1.
Proportion of Tanners within each Weight/Bullying Group
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