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Abstract
Background—Little is known about the prevalence of indoor tanning among the U.S. general adult
population.

Objectives—This study sought to (1) describe the prevalence of indoor tanning throughout
adulthood, (2) identify demographic and psychosocial correlates of indoor tanning, and (3) determine
whether these correlates vary by age group.

Methods—This study used data from the 2005 National Health Interview Survey, an annual health
survey of the U.S. adult population.

Results—Indoor tanning rates were higher among individuals who were young, white, and female.
Rates of indoor tanning in the last year varied from 20.4% for 18−29 year-olds to 7.8% for those 65
years and older. A variety of demographic, health, and behavioral health risk factors correlated with
indoor tanning.

Limitations—The study design was cross-sectional and all data were self-reported.

Conclusions—Health care providers should address indoor tanning as a health risk factor across
the lifespan.
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Skin cancer is the most common form of cancer in the U.S., accounting for half of all human
malignancies.1 The incidence of skin cancer has been increasing several percents annually for
the past four decades,2 and the incidence of malignant melanoma is increasing faster than any
other cancer.3 Ninety percent of all skin cancers are thought to be caused by ultraviolet
radiation (UVR).2 One source of UVR is indoor tanning booths, which is a known carcinogen.
4 The medical community has advocated banning indoor tanning for non-medical purposes.
1 Unfortunately, the commercial indoor tanning business has been one of the fastest growing
industries in the U.S.5, 6

Women aged 20 to 39 years appear to be the most frequent users of indoor tanning booths.1
Based on the available studies, approximately 40−60% of college students have used indoor
tanning booths, with higher rates among women.7-9 Although rarely discussed in the literature,
older adults also tan indoors. The only national study of indoor tanning across adult age groups
in the U.S. analyzed data from approximately 5,500 participants in the Health Information
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National Trends Survey (HINTS) and found rates of past year indoor tanning of 14.2% for 18
−34 year olds, 9.2% for 35−39 year olds, 10.6% for 40−44 year olds, and 3.9% for those 45
and older.10 The study examined a limited number of demographic variables in relation to
indoor tanning behavior.

Previous studies have identified a number of demographic, phenotypic, and behavioral risk or
psychosocial correlates of indoor tanning among Caucasian adolescents and young adults.
Correlates have included demographics such as increased age (among teen girls), living in the
American Midwest or South, female gender, having a less educated mother, and attending a
rural high school.11 Tanning booth use has been associated with greater tanning ability.11,
12 Indoor tanning is also associated with a variety of behavioral health risk factors such as
outdoor UVR exposure (sunbathing), lack of routine exercise, eating disordered behavior,
smoking, and other substance use, particularly among adolescent females.9,11,13,14 However,
body mass index was not found to correlate with indoor tanning behavior among adolescents.
11,13 Similar results were found in two studies of Swedish adolescents.15,16 Indoor tanning
was associated with female gender, age, sunbathing, smoking, and low perceived physical
attractiveness.15,16 However, one Swedish study found indoor tanning to be related to
moderately sensitive skin type (rather than greater tanning ability) among female adolescents.
16

Previous studies have not addressed other potentially important correlates of indoor tanning,
such as a family history of skin cancer (which may discourage indoor tanning) and perceived
cancer risk (which may be inversely associated with indoor tanning). Healthcare utilization
and physician skin examinations may also be inversely associated with indoor tanning, since
some healthcare providers do provide advice about reducing skin cancer risk and related
services.17,18 This is particularly true for high-risk patients and among dermatologists.
19-21 Moreover, patients report behavioral change after such interventions.22

The current study used a large nationally representative sample to describe the prevalence of
indoor tanning throughout adulthood, to identify correlates of indoor tanning behavior, and to
determine whether these correlates varied by age group. Based on previous research, we
hypothesized that indoor tanning would be more prevalent among Caucasians (although
individuals with the fairest skin would be unlikely to tan indoors), younger adults, individuals
with other skin cancer risk behaviors and lower utilization of sun protection practices, those
with no family history of skin cancer, lower perceived cancer risk, or less healthcare utilization,
individuals who are less active or consume fewer fruits and vegetables, and those who smoke
or engage in risky drinking. Based on the literature, we anticipated that the potential correlates
would be significantly associated with indoor tanning among the younger groups, but we were
uncertain whether these associations would hold up among the older age groups due to the
dearth of research in this area. Although not found to be significant in previous studies of youth,
we also explored the relationship between body mass index and indoor tanning behavior, which
has not previously been assessed among general adult populations.

Methods
Procedure

This study used data from the 2005 National Health Interview Survey (NHIS), which is a
national probability health survey of the U.S. adult population. Participants were interviewed
in their own homes. The NHIS uses a multistage, clustered, cross-sectional design, with
stratification at the state level and over-sampling of Hispanic and Black populations. The
response rate for the Sample Adult data used in this study was 69.0%.23 The methodology of
the 2005 NHIS is described in detail elsewhere.23
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Participants
The sample size for the Sample Adult section of the 2005 NHIS was 31,428. We excluded
2,034 individuals from the current study because they were missing data on the indoor tanning
variable, leaving a sample size of 29,394 participants.

Measures
Indoor Tanning Practices—. Participants answered an open-ended question regarding the
number of days in the past year that they had used an indoor tanning device (sunlamp, sunbed,
or tanning booth). For the purposes of the current study, we dichotomized this variable into
whether individuals reported engaging in indoor tanning on one or more days versus no days
in the past year.

Demographics—. Participants' region of residence in the U.S. was recorded. Participants
also indicated their gender, age, race/ethnicity, and education level.

Health Access and Family History—Participants indicated whether they had visited a
doctor in the previous year. Participants were asked whether a first-degree relative had ever
been diagnosed with skin cancer, and if so, what kind of cancer it was (melanoma, non-
melanoma, or unknown type).

Perceived Cancer Risk—. Participants answered a single question about their likelihood
of developing cancer compared to other individuals their same age and gender.

Skin Reaction to Sun Exposure—One item asked participants how much they would burn
if they went out in the sun for an hour with no sun protection. A second item asked participants
how dark of a tan they would get if they were to go out in the sun every day for two weeks
without sun protection.

Skin Cancer Risk Behaviors—Participants indicated how many times they had a sunburn
in the past year. Five items asked individuals to report how often they engage in the sun
protection behaviors of staying in the shade, wearing a hat, wearing a long-sleeved shirt,
wearing long pants, and using sunscreen when outside on a warm sunny day for more than one
hour. Each item used a five-point response scale, from never to always, and we trichotomized
responses into the following categories: rarely/never, sometimes, always/most of the time.
Participants also indicated what sun protection factor (SPF) sunscreen they usually use. We
denoted individuals as either using or not using sunscreen with an SPF of 15 or more. One item
asked individuals whether they had ever had a total skin exam performed by a physician.

Behavioral Health Risk Factors—Each participant's body mass index (BMI) was
calculated based on their self-reported height and weight, and standard cutoffs were used to
denote individuals as being not overweight/obese, overweight, or obese.24 Based on responses
to a validated 17-item food frequency questionnaire,25 we denoted individuals as consuming
five or more versus fewer than five daily servings of fruits and vegetables.26 Participants
answered questions about the weekly frequency and average duration of moderate and vigorous
intensity physical activities. Responses were aggregated (using the formula: 4.5 × weekly
minutes of moderate activity + 7.0 × weekly minutes of vigorous activity) to calculate weekly
metabolic equivalent expenditure. Individuals were denoted as engaging in no physical activity
(metabolic equivalents [METS] = 0), some physical activity (METS greater than 0 but less
than 675), or meeting physical activity recommendations (METS equal to or greater than 675).
27 We followed established guidelines for categorizing individuals as current, former, or never
smokers.28 Women who reported consuming an average of 8 or more drinks per week and
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men who reported an average intake of 15 or more drinks per week were denoted as being risky
drinkers.26, 29

Data Weighting and Statistical Analyses
All statistical analyses were conducted using SUDAAN (version 9.0.1; Research Triangle
Institute, Research Triangle Park, NC) and were weighted based on design, ratio, and non-
response adjustments, with post-stratification adjustments for census-based estimates of age,
gender, and race/ethnicity. All percentages reported in the Results section are weighted and all
sample sizes are unweighted.

Given the multiple associations examined and the large sample size, we used a cutoff of p < .
001 to determine statistical significance for all analyses. A series of chi-square tests examined
whether individuals who were missing data on the indoor tanning variable differed on
demographic factors compared to individuals who were not missing data for that variable. Next,
we examined the demographic characteristics of the sample. We then conducted a series of
age-stratified chi-square analyses to examine the extent to which each potential correlate was
associated with past year indoor tanning. To examine the unique correlates of indoor tanning,
we conducted a multiple logistic regression separately for each age group, with the statistically
significant correlates from the age-stratified chi-square analyses included as independent
variables and the dichotomous past year indoor tanning variable as the outcome variable in
each analysis.

Results
Missing Data Analyses and Sample Demographic Characteristics

Individuals missing data for the indoor tanning item were less likely to be non-Hispanic white
individuals (66.2%) than those who were not missing data for that variable (71.7%) (χ2 = 20.18,
p = .0002). There were no differences in missing data for the indoor tanning variable according
to gender, age, or education (χ2s ≤ 8.88, ps ≥ .03). The demographic characteristics of the
sample are shown in Table 1.

Age-Stratified Correlates of Engaging in Indoor Tanning in the Past Year
The results of a series of chi-square analyses examining age-stratified correlates of having
engaged in indoor tanning at least once in the past year are shown in Table 2. Selected results
are highlighted here. As shown at the top of the table, reported engagement in indoor tanning
declined with increasing age, from a high of 20.4% among 18−29 year olds to 7.8% among
those aged 65 years and over (χ2 = 347.44, p < .0001). Among 18−29 year olds, individuals in
the Northeast and Midwest were more likely to report past year indoor tanning than those in
the South and West. Among 18−49 year olds, a higher percentage of women than men reported
having engaged in past year indoor tanning. Among participants aged 18−49 years, non-
Hispanic white individuals reported a higher prevalence of past year indoor tanning than
members of other racial/ethnic groups. Individuals aged 18−39 years who did not complete
high school reported a lower prevalence of past year indoor tanning than those with a higher
level of education. Among 18−29 and 30−39 year olds, those who had visited a physician in
the last year were more likely to have tanned indoors. Individuals aged 18−29 years who
perceived themselves as being at a higher risk of developing cancer (compared to others their
own age and gender) reported a higher prevalence of past year indoor tanning.

With regard to the sun exposure variables, there was evidence in all except the oldest age group
(age 65 and older) that individuals reporting that they do not go out in the sun were less likely
to engage in indoor tanning. Also, among those aged 18−39 years, there was a higher prevalence
of past year indoor tanning among individuals who reported that they would get a sunburn if
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they went out in the sun for an hour. Across all of the age groups, individuals who reported
being sunburned in the past year were more likely to have engaged in past year indoor tanning.
With regard to sun protection behaviors, there was consistent evidence across most age groups
that individuals who reported not practicing the sun protection behaviors of staying in the shade,
wearing a long-sleeved shirt, and wearing long pants were more likely to have engaged in past
year indoor tanning. However, individuals aged 18−49 years who reported frequent use of
sunscreen when out in the sun were more likely to have engaged in past year indoor tanning
than individuals reporting infrequent sunscreen use. Similarly, individuals aged 18−39 years
who reported using sunscreen with an SPF of 15 or more were more likely to have engaged in
past year indoor tanning.

The only age group for which BMI was associated with reported engagement in past year indoor
tanning was 30−39 year olds, for whom indoor tanning was more prevalent among those who
were not overweight or obese. Among 18−29 and 40−49 year olds, more physically active
individuals reported a higher prevalence of past year indoor tanning. For individuals aged 18
−49 years, low consumption of fruit and vegetables was associated with a higher reported
prevalence of past year indoor tanning. Additionally, among 18−29 year olds, there was a
higher prevalence of indoor tanning among individuals who smoked or engaged in risky
drinking.

Separately for each age group, the statistically significant correlates of reported engagement
in indoor tanning identified in the chi-square analyses were included as independent variables
in a single logistic regression analysis, with the dichotomous outcome variable of engagement
in past year indoor tanning (see Table 3). Among 18−49 year olds, gender and race/ethnicity
were each unique correlates of past year indoor tanning, with a higher prevalence of indoor
tanning reported among women and non-Hispanic white individuals. Among 18−39 year olds,
individuals who did not complete high school had a lower prevalence of past year indoor
tanning. Individuals aged 18−29 years who reported less skin sensitivity to two-week sun
exposure were more likely to report past year indoor tanning. Across all age groups, individuals
who had one or more sunburns in the past year were more likely to report past year indoor
tanning. Among individuals aged 30−64 years, those who reported less frequently staying in
the shade when out in the sun reported a higher prevalence of past year indoor tanning.

Discussion
This is the largest study to date investigating indoor tanning in a cohort extending in age
throughout adulthood, stratifying by age, and examining a variety of potential correlates. As
expected, we found that indoor tanning behavior decreased with age. We were able to identify
a number key correlates of indoor tanning in the U.S. population, particularly among the
younger age groups. The current study found similar patterns, yet higher rates of indoor tanning
across all age groups than the study by Stryker and colleagues that used the HINTS dataset.
10 Both studies used a similar item to assess indoor tanning; however, HINTS used a telephone
interview, whereas NHIS used an in-person interview format. The HINTS sample size was
5,491 with a 20.9% response rate, and the current sample size was 29,394 with a 69.0% response
rate. Therefore, the results of the current study may better capture prevalence of indoor tanning
in the U.S. adult population.

Indoor tanning prevalence for younger individuals ranged from 20.4% among 18−29 year olds
to 13.6% among 40−49 year olds. Correlates associated with a higher prevalence of indoor
tanning among younger individuals in the univariate analyses included living in the
Northeastern or Midwestern U.S., being female, Caucasian, having a higher level of education,
visiting a physician in the past year, and higher perceived cancer risk. Additionally, individuals
with moderate to high tanning ability; with mild burning likelihood; who sunburned one or
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more times in the last year; or who do not stay in the shade, wear long-sleeved shirts, or long
pants when out in the sun, were more likely to tan indoors.

We will briefly discuss several interesting findings from the univariate analyses that are not
reported in the multivariate analysis section. Younger individuals who reported using
sunscreen with an SPF of 15 or more were more likely to have engaged in past year indoor
tanning. This result is counter-intuitive but suggests that some indoor tanners may be concerned
about the damage they may be doing to their skin and therefore protect some parts of their skin.
Details about how and when sunscreen was used were not assessed. To our knowledge, no
study has queried indoor tanners as to whether they use sunscreen or what SPF they use during
indoor tanning. As in the current study, items often do not distinguish between sunscreen use
on the face and the rest of the body. It is possible that some indoor tanners commonly use high
SPF sunscreen on their faces but use little or no sunscreen on their bodies or use sunscreen
while sunbathing but not while indoor tanning. Future research should investigate such issues.

Behavioral health risk factors were associated with indoor tanning, but our findings were not
always in agreement with our predictions. Consistent with our hypothesis, fruit/vegetable
intake was associated with less likelihood of indoor tanning among those under 50 years of
age. Also consistent with our hypotheses and previous research,9,11,13-16 there was a higher
prevalence of indoor tanning among individuals who smoke cigarettes or engage in risky
drinking. Prior research has found that indoor tanning and substance use behaviors often co-
occur, particularly among youth.9,11,13-16 Among the 30−39 year old group only, those who
were not overweight/obese were more likely to be indoor tanners. Contrary to our hypotheses,
individuals who were physically active were more likely to be indoor tanners. One potential
explanation for the positive association between exercise and indoor tanning is that those who
exercise outside may receive incidental sun exposure and then seek to maintain a tanned
appearance via indoor tanning. On the other hand, a previous study found that adolescents who
participated in routine physical activity were less likely to have tanned indoors (among females)
but that teens with a healthy diet were more likely to have tanned indoors.11 More research is
needed in this area.

In the multivariate analyses, the most important factors associated with higher indoor tanning
rates among those under 50 years of age were being female, Caucasian, having a higher
education level, moderate to high tanning ability, reporting more past year sunburns, and not
staying in the shade when outside. The gender difference is likely due to higher levels of
appearance concern and cultural pressure to be attractive for females.11,13,15,16 High rates
of indoor tanning and UV exposure are problematic because increasing rates of melanoma,
non-melanoma skin cancers, and photo-aging have been found among young female indoor
tanners.30-34 There is more pressure for women and whites to tan for appearance enhancement,
and it is more socially acceptable for women to seek such cosmetic treatments. Darker-skinned
individuals who are not sensitive to burning may not need to make an effort to tan or do not
perceive tanning as culturally appropriate,35 and very fair individuals who burn severely may
not be able to tan or refrain from tanning because they are aware of their high risk for burning
and other skin damage. Those with higher education levels may have higher incomes, making
indoor tanning more affordable. In fact, Stryker et al.10 found that moderate to high levels of
education and income were associated with indoor tanning. Those who have moderate to high
tanning ability seek UVR exposure and are therefore more likely to experience burns due to
high levels of exposure. Avoiding the shade when outside suggests a desire to achieve a tanned
appearance, which is consistent with the decision to engage in indoor tanning. The behavioral
health risk variables (diet, exercise, and substance use) were not significant in the multivariate
model. Likewise, protective clothing and sunscreen use were significant in the univariate but
not the multivariate model. One reason for this finding may be that the associations between
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the skin protection variables and indoor tanning behavior are accounted for by other variables
in the model such as sunburn frequency.

Compared to the younger groups, indoor tanning was less common among older individuals,
and fewer variables were found to correlate with engagement in this behavior. However, indoor
tanning continued throughout the lifespan with a prevalence of 9.8% among those aged 50−64
years and 7.8% among those aged 65 years and older. Among those 50−64 years of age, the
univariate analyses indicated that individuals who reported not going out in the sun had a lower
prevalence of indoor tanning. Correlates of higher indoor tanning rates in the univariate
analyses for 50−64 year olds were a greater number of sunburns in the last year, and rarely or
never staying in the shade or wearing long pants when out in the sun. The most important
correlates according to the multivariate analyses were past year sunburns and not staying in
the shade. Among those aged 65 years and older, having a greater number of sunburns in the
past year was the only variable associated with a higher rate of indoor tanning in either the
univariate or the multivariate analyses. It would be interesting to investigate other potential
correlates that might explain indoor tanning among older persons, such as perceived
appearance enhancement.

Study Limitations
The study design was cross-sectional which limits conclusions made regarding age differences
(e.g., differences may represent cohort effects) and causal associations. Behaviors were
assessed by self-report, which may not correspond with actual engagement in these behaviors.
There were high standard errors (and thus low reliability) for some of the indoor tanning
prevalence estimates for individuals with a family history of skin cancer (melanoma, non-
melanoma, or unknown type of skin cancer). Future research is needed to establish more
reliable estimates of these prevalences among this population. As in several previous studies,
indoor tanning behavior was assessed using one item. Future studies could benefit from
assessing this behavior in more detail. Skin cancer risk is cumulative, and some of the risk
measures including indoor tanning only evaluated behavior in the past year.

Implications and Conclusions
This study's major strengths are that it focuses on the important public health issue of indoor
tanning in a large and representative sample of adults across the lifespan. Based on the current
data, groups reporting the highest prevalence of indoor tanning included Caucasian women,
more highly educated individuals, individuals with lower skin sensitivity, a greater history of
recent sunburns, and greater engagement in outdoor tanning. Healthcare providers and the
public at large may be surprised at the prevalence of indoor tanning, particularly among certain
groups (e.g., older adults). Since indoor tanners are more likely to see a physician than non-
tanners, healthcare providers should address indoor tanning (and sun exposure) in their patients,
even among those over 65 years of age. Such intervention efforts could also be targeted toward
other settings such as high schools and universities. Indoor tanning is prevalent among
adolescents and young adults, and these environments offer community forums and activities
in which public health issues such as indoor tanning can be addressed.

More data should be gathered to help inform the development of effective interventions to
reduce the prevalence of indoor tanning and the incidence of melanoma and other skin cancers
in the U.S. One possible direction concerns the content of large population-based studies. The
NHIS and other future national studies could include measures of psychosocial factors that
may be associated with UVR exposure, such as appearance-oriented variables and the
perceived value of having a tan based on messages from family, friends, and the media.
Likewise, other national studies such as the National Health and Nutrition Examination Survey
(NHANES) could consider strategies for objective monitoring of UVR exposure such as
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spectrophotometry, dosimetry, or mole inspection. A second possible research direction relates
to age-related patterns. Future studies should attempt to identify predictors of indoor tanning
among older individuals, who, despite a lower prevalence of indoor tanning, are at higher risk
of skin cancer than younger people. Longitudinal studies should be conducted to determine
which effects are longitudinal versus cohort effects. Finally, associations among various health
risk behaviors (such as tanning, substance use, diet, and exercise) should continue to be
explored, particularly with respect to issues around appearance and body image. Taken
together, these suggestions for future research would greatly enhance our understanding of
indoor tanning behavior and its correlates throughout the lifespan.

Acknowledgements
Funding/Support: This research was supported by National Cancer Institute grants 7K07CA108685-03 (Heckman),
5R25CA057708-13 (Coups; Principal Investigator: Paul F. Engstrom, M.D.), 5R01CA107312-02 (Manne), and
CA006927 (FCCC Center Grant). The authors have no conflicts of interest to disclose. These data have not been
presented previously. Reprint requests should be sent to carolyn.heckman@fccc.edu.

References
1. Lim HW, Gilchrest BA, Cooper KD, Bischoff-Ferarri HA, Rigel DS, Cyr WH, et al. Sunlight, tanning

booths, and vitamin D. J Am Acad Dermatol 2005;52:868–76. [PubMed: 15858480]
2. National Cancer Institute. What you need to know about skin cancer. National Cancer Institute; 2005

[February 28, 2007]. http://www.cancer.org/docroot/PED/content/ped.
3. Lamberg L. “Epidemic” of malignant melanoma: true increase or better detection? JAMA

2002;287:2201. [PubMed: 11980506]
4. United States Department of Health and Human Services. Report on Carcinogens. Eleventh Edition.

Public Health Service, National Toxicology Program; 2006.
5. Feldman SR, Liguori A, Kucenic M, Rapp SR, Fleischer AB Jr. Lang W, et al. Ultraviolet exposure

is a reinforcing stimulus in frequent indoor tanners. J Am Acad Dermatol 2004;51:45–51. [PubMed:
15243523]

6. Robinson JK, Rigel DS, Amonette RA. Trends in sun exposure knowledge, attitudes, and behaviors:
1986 to 1996. J Am Acad Dermatol 1997;37:179–86. [PubMed: 9270501]

7. Gibbons FX, Gerrard M, Lane DJ, Mahler HIM, Kulik JA. Using UV photography to reduce use of
tanning booths: a test of cognitive mediation. Health Psychol 2005;24:358–363. [PubMed: 16045371]

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

9. Poorsattar SP, Hornung RL. UV light abuse and high-risk tanning behavior among undergraduate
college students. J Am Acad Dermatol 2007;56:375–9. [PubMed: 17257709]

10. Stryker JE, Yaroch AL, Moser RP, Atienza A, Glanz K. Prevalence of sunless tanning product use
and related behaviors among adults in the United States: results from a national survey. J Am Acad
Dermatol 2007;56:387–90. [PubMed: 17097362]

11. 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;157:854–60. [PubMed:
12963589]

12. Mawn VB, Fleischer AB Jr. A survey of attitudes, beliefs, and behavior regarding tanning bed use,
sunbathing, and sunscreen use. J Am Acad Dermatol 1993;29:959–62. [PubMed: 8245261]

13. O'Riordan DL, Field AE, Geller AC, Brooks DR, Aweh G, Colditz GA, et al. Frequent tanning bed
use, weight concerns, and other health risk behaviors in adolescent females (United States). Cancer
Causes Control 2006;17:679–86. [PubMed: 16633915]

14. Zeller S, Lazovich D, Forster J, Widome R. Do adolescent indoor tanners exhibit dependency? J Am
Acad Dermatol 2006;54:589–96. [PubMed: 16546579]

15. Boldeman C, Jansson B, Nilsson B, Ullen H. Sunbed use in Swedish urban adolescents related to
behavioral characteristics. Prev Med 1997;26:114–9. [PubMed: 9010906]

Heckman et al. Page 8

J Am Acad Dermatol. Author manuscript; available in PMC 2009 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.cancer.org/docroot/PED/content/ped


16. Boldeman C, Jansson B, Dal H, Ullen H. Sunbed use among Swedish adolescents in the 1990s: a
decline with an unchanged relationship to health risk behaviors. Scand J Public Health 2003;31:233–
7. [PubMed: 12850979]

17. Oliveria SA, Christos PJ, Marghoob AA, Halpern AC. Skin cancer screening and prevention in the
primary care setting: national ambulatory medical care survey 1997. J Gen Intern Med 2001;16:297–
301. [PubMed: 11359547]

18. Gritz ER, Tripp MK, de Moor CA, Eicher SA, Mueller NH, Spedale JH. Skin cancer prevention
counseling and clinical practices of pediatricians. Pediatr Dermatol 2003;20:16–24. [PubMed:
12558840]

19. Feldman SR, Fleischer AB Jr. Skin examinations and skin cancer prevention counseling by US
physicians: a long way to go. J Am Acad Dermatol 2000;43:234–7. [PubMed: 10906644]

20. Geller AC, O'Riordan DL, Oliveria SA, Valvo S, Teich M, Halpern AC. Overcoming obstacles to
skin cancer examinations and prevention counseling for high-risk patients: results of a national survey
of primary care physicians. J Am Board Fam Pract 2004;17:416–23. [PubMed: 15575033]

21. Saraiya M, Frank E, Elon L, Baldwin G, McAlpine BE. Personal and clinical skin cancer prevention
practices of US women physicians. Arch Dermatol 2000;136:633–42. [PubMed: 10815857]

22. Robinson JK, Rigel DS. Sun protection attitudes and behaviors of solid-organ transplant recipients.
Dermatol Surg 2004;30:610–5. [PubMed: 15061844]

23. National Health Interview Survey. (machine readable data file and documentation). National Center
for Health Statistics, Centers for Disease Control and Prevention; National Center for Health Care
Statistics; Hyattsville, MD: 2005. 2006.

24. National Institutes of Health. Clinical guidelines on the identification, evaluation, and treatment of
overweight and obesity in adults. National Heart Lung and Blood Institute 1998:98–4083.

25. Thompson FE, Midthune D, Subar AF, McNeel T, Berrigan D, Kipnis V. Dietary intake estimates in
the National Health Interview Survey, 2000: methodology, results, and interpretation. J Am Diet
Assoc 2006;105:352–63. [PubMed: 15746822]

26. Kushi LH, Byers T, Doyle C, Bandera EV, McCullough M, McTiernan A, et al. American Cancer
Society Guidelines on Nutrition and Physical Activity for cancer prevention: reducing the risk of
cancer with healthy food choices and physical activity. CA: Cancer J Clin 2006;56:254–81. [PubMed:
17005596]

27. United States Department of Health and Human Services. Physical activity and health: A report of
the Surgeon General. Centers for Disease Control and Prevention, National Center for Chronic
Disease Prevention and Health Promotion; Atlanta, GA: 1996.

28. Centers for Disease Control. National Center for Health Statistics. Glossary of terms: Cigarette
smoking. 2007 [July 17, 2007]. Available at:
http://www.cdc.gov/nchs/about/major/nhis/tobacco/nhis_togloss.htm

29. Lichtenstein AH, Appel LJ, Brands M, Carnethon M, Daniels S, Franch HA, et al. Diet and lifestyle
recommendations revision 2006: a scientific statement from the American Heart Association
Nutrition Committee. Circulation 2006;114:82–96. [PubMed: 16785338]

30. International Agency for Research on Cancer. Sunbed use in youth unequivocally associated with
skin cancer. 2006 [August 30, 2007]. Press release No. 171. Available at:
http://www.iarc.fr/ENG/Press_Releases/pr171a.html.

31. Bataille V, Winnett A, Sasieni P, Newton Bishop JA, Cuzick J. Exposure to the sun and sunbeds and
the risk of cutaneous melanoma in the UK: a case-control study. Eur J Cancer 2004;40:429–35.
[PubMed: 14746862]

32. Gallagher RP, Spinelli JJ, Lee TK. Tanning beds, sunlamps, and risk of cutaneous malignant
melanoma. Cancer Epidemiol Biomarkers Prev 2005;14:562–6. [PubMed: 15767329]

33. Han J, Colditz GA, Hunter DJ. Risk factors for skin cancers: a nested case-control study within the
Nurses' Health Study. Int J Epidemiol 2006;35:1514–21. [PubMed: 16943234]

34. International Agency for Research on Cancer. Solar and Ultraviolet Radiation. IARC Monographs
on the Evaluation of Carcinogenic Risks to Humans 2007:55.

35. Randle HW. Suntanning: differences in perceptions throughout history. Mayo Clin Proc 1997;72:461–
6. [PubMed: 9146690]

Heckman et al. Page 9

J Am Acad Dermatol. Author manuscript; available in PMC 2009 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.cdc.gov/nchs/about/major/nhis/tobacco/nhis_togloss.htm
http://www.iarc.fr/ENG/Press_Releases/pr171a.html


N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Heckman et al. Page 10

Table 1
Demographic Characteristics of Sample (N = 29,394), 2005 National Health Interview Survey

Sample %

Gender
    Male 48.1
    Female 51.9
    Missing (n) 0
Age (years)
    18−29 21.8
    30−39 18.6
    40−49 20.4
    50−64 23.1
    ≥ 65 16.1
    Missing (n) 0
Race/ethnicity
    Non-Hispanic white 71.7
    Non-Hispanic black 11.2
    Non-Hispanic other 4.5
    Hispanic 12.7
    Missing (n) 0
Education level
    Some high school or less 16.3
    High school graduate 29.4
    Some college 28.4
    College graduate 25.8
    Missing (n) 250

Note. All percentages are weighted. Data Source: National Center for Health Statistics.25
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