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The proposed restrictions would require that: (1) tanning facility operators 
restrict the use of sunlamp products to individuals age 18 and older; (2) tanning facility 
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prospective user; (3) prospective users must sign a risk acknowledgement certification before 
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user manual accompanies each product and that they provide a copy of the manual upon request 
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ITA and ASA support the continued availability of indoor tanning to the public,
and the provision of clear and accurate information to users and prospective users to assure 
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and (2) Barton Bonn, President, ASA, by email at bonnbart@gmail.com.
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EXECUTIVE SUMMARY 

The Indoor Tanning Association (ITA) and American Suntanning Association 
(ASA) are trade associations of the indoor tanning industry, which currently employs 
approximately 83,000 people in the United States.  ITA and ASA are comprised of hundreds of 
members, including manufacturers and distributors of sunlamp products, and tanning facility 
owners and operators who purchase or lease sunlamp products that are used by the public.1  Our 
members have extensive expertise and experience in the design, manufacture, use, and 
operation of sunlamp products.  Our members are committed to compliance with safety 
standards and labeling to assure that providers and consumers understand and conform to 
appropriate guidelines.  Our members have been subject to the special controls promulgated at 
21 C.F.R. § 878.4635 and the performance standard promulgated at 21 C.F.R. § 1040.20 that are 
applicable to sunlamp products. 

 
ITA and ASA submit these comments on issues related to the Agency’s proposed 

rule to require that:  (1) tanning facility operators restrict the use of sunlamp products to 
individuals age 18 and older; (2) tanning facility operators provide a copy of the sunlamp 
product user manual upon request of a user or prospective user; (3) prospective users must sign 
a risk acknowledgement certification before use and subsequently every six months; and (4) 
sunlamp product 510(k) holders assure that a user manual accompanies each product and that 
they provide a copy of the manual upon request of any tanning facility, user, or prospective 
user.2   

 
ITA and ASA support the continued availability of indoor tanning to the public 

and the provision of clear and accurate information to users and prospective users to assure 
responsible use of indoor tanning products.  But ITA and ASA do not support FDA’s proposed 
restrictions on sale, distribution, and use of sunlamp products, or the requirements that FDA 
seeks to impose upon tanning facility operators.  ITA and ASA raise the following concerns 
about FDA’s proposed rule: 
 

1. The scientific support provided for the proposed rule fails to reflect the 
totality of the current scientific evidence; 

2. The proposed rule is contrary to law because the restrictions on sale, 
distribution, and use do not meet the statutory criteria articulated in 
FDCA § 520(e);  

3. The proposal to prohibit the use of sunlamp products by individuals 
under the age of 18 is unconstitutional and should be replaced with a 
parental waiver option; 

4. The risk acknowledgement certification and user manual provisions are 
duplicative and overly burdensome; and 

5. FDA’s economic analysis fails to adequately measure the proposed rule’s 
significant economic impact on small entities. 

                                                        
1 The ITA and ASA members are listed in Exhibit A. 

2 80 Fed. Reg. 79493 (Dec. 22, 2015). 
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INTRODUCTION 

Sunlamp products are currently subject to stringent oversight by FDA.  These 
products are regulated principally and extensively under the Electronic Product Radiation 
Control provisions of the Federal Food, Drug, and Cosmetic Act (FDCA), 21 U.S.C. §§ 360hh-
360ss, and implementing regulations, 21 C.F.R. Parts 1002-1010 and § 1040.20.  These 
regulations specify requirements for initial product reports, annual reports, test records, 
distribution records, product performance standards, protective eyewear, timer systems, and 
specified labeling statements.   In addition,  FDA regulates sunlamp products as Class II devices 
subject to premarket notification and certain special controls.3  Sunlamp products are also 
subject to the FDCA’s general controls for medical devices, which include requirements related 
to establishment registration, product listing, good manufacturing practices, adverse event 
reporting, and labeling. 

Prior to June 2014, ultraviolet lamps for tanning purposes were regulated as 
Class I devices (510(k) exempt), in addition to being regulated as electronic products under the 
FDCA.  In November 2009, FDA announced that the Agency was convening the General and 
Plastic Surgery Devices Panel of the Medical Devices Advisory Committee on March 25, 2010 
(the March 2010 Panel) to review certain information and “recommend whether changes to 
current classification or current regulatory controls of UV emitting devices (lamps) used for 
tanning are needed.”4  ITA submitted comments to the docket for the March 2010 Panel, 
describing the significant controls already in place to assure the safe and effective use of 
sunlamp products, and discussing at length the significant limitations in the scientific literature 
cited and relied upon by FDA.   

In May 2013, after Congress enacted the Food and Drug Administration Safety 
and Innovation Act (FDASIA), FDA issued a proposed order reclassifying sunlamp products and 
ultraviolet lamps intended for use in sunlamp products from Class I to Class II (special controls) 
medical devices.5  ITA and ASA submitted comments that: (1) argued that the proposed order 
exceeded FDA’s authority under FDCA § 513(e); (2) continued to stress the significant controls 
already in place to assure the safe and effective use of sunlamp products; and (3) underscored 
the flaws in the scientific literature considered by the March 2010 Panel.  Despite these 
objections, FDA finalized the reclassification order in June 2014.6 

On December 22, 2015, FDA issued two proposed rules concerning the sunlamp 
products industry.  The comments submitted here focus on issues related to the proposed rule to 
establish restrictions on the sale, distribution, and use of sunlamp products under FDCA § 
520(e).7  Separate comments are being submitted to the docket for the proposed rule concerning 

                                                        
3 21 C.F.R. § 878.4635(b). 

4 74 Fed. Reg. 59194 (Nov. 17, 2009). 

5 78 Fed. Reg. 27117 (May 9, 2013).  FDASIA authorized FDA to reclassify devices through an 
administrative order rather than by regulation following notice-and-comment rulemaking. 

6 79 Fed. Reg. 31205 (June 2, 2014). 

7 80 Fed. Reg. 79493 (Dec. 22, 2015). 



 

2 

amendments to the performance standard for sunlamp products and UV lamps intended for use 
in sunlamp products.8 

I. The Scientific Evidence Cited and Relied Upon by FDA Fails To Take Into 
Account More Current Scientific Data and Does Not Support Imposition of 
the Onerous Requirements of FDA’s Proposed Rule. 

As noted above, FDA convened an Advisory Panel Meeting in March 2010 to 
consider certain scientific information about UV radiation and tanning.  That was six years ago.  
Since that time, there have been significant changes in the understanding of the benefits and 
risks related to sunlamp products.  A fuller discussion of the current scientific literature is 
included in Exhibit B to these comments.  

In particular, more recent scientific articles do not support FDA’s assertion in the 
proposed rule that children and adolescents who are exposed to UV radiation (including from 
indoor tanning) may be at higher risk of developing certain types of skin cancer than persons 
who begin exposure later in life as adults.9   

In the preamble to the proposed rule, FDA relies upon the 2006 International 
Agency for Research in Cancer (IARC) report10 and the follow-up 2012 Boniol study.  These 
studies have been discredited and superseded by the 2014 Colantonio study, which found that 
there is no statistically significant correlation between indoor tanning before age 25 versus after 
age 25 and increased risk of melanoma.11  In addition, FDA fails to acknowledge that the 2010 
Lazovich study, published after the meeting of the March 2010 Panel, found that younger 
individuals are not at increased susceptibility to the effects of UV radiation (discussed further in 
Exhibit B to these comments).12    

A careful review of our scientific submission in Exhibit B shows that the totality 
of the current scientific evidence does not support the restrictions on use of sunlamp products 
being proposed by FDA. 

At the least, we request that FDA convene a new Panel meeting before finalizing 
this proposed rule.  The new Panel meeting should permit the submission of new scientific 
literature since the meeting of the March 2010 Panel, and a fair opportunity for hearing and 
discussion of the totality of the scientific evidence concerning UV exposure and indoor tanning, 
including flaws in the studies relied upon in the IARC report.  Then FDA should consider and 
                                                        
8 80 Fed. Reg. 79505 (Dec. 22, 2015). 

9 80 Fed. Reg. at 79496. 

10 IARC Working Group on Artificial Ultraviolet Light (UV) and Skin Cancer, “The Association of Use of 
Sunbeds with Cutaneous Malignant Melanoma and Other Skin Cancers: A Systematic Review.”  
International Journal of Cancer, 120:1116-1122, 2006. 

11 Colantonio, S., Brakcen, M.B., and Beecker, J., “The Association of Indoor Tanning and Melanoma in 
Adults: Systematic Review and Meta-Analysis,”  Journal of the American Academy of Dermatology, 
70(5):847-857, 2014. 

12 Lazovich, D., Vogel, R.I., Berwick, M., et al., “Indoor Tanning and the Risk of Melanoma: A Case-
Control Study in a Highly Exposed Population,”  Cancer Epidemiology, Biomarkers & Prevention, 
19(6):1557-1568, 2010.  
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address the new scientific literature before seeking to impose new and onerous restrictions on 
the use of sunlamp products for tanning.  The Panel should include members specifically 
qualified to assess UV radiation studies and to assess the safety and effectiveness of sunlamp 
products and the adequacy of regulatory controls under the electronic product provisions of the 
FDCA.  A consumer representative who understands the use of indoor tanning products and a 
representative from the indoor tanning industry should also be on the Panel. 

II. FDA’s Proposal To Impose Restrictions on Sale, Distribution, and Use of 
Sunlamp Products Does Not Meet the Requirements of FDCA § 520(e). 

FDA’s authority to restrict the sale, distribution, or use of a device is set forth in 
FDCA § 520(e).  It is highly unusual for FDA to impose such restrictions on a Class I or Class II 
device, and those restrictions must be imposed by a regulation issued after notice and comment 
rulemaking.13    

FDA is now proposing to make sunlamp products subject to restrictions under 
section 520(e).  FDA is making this proposal less than two years after imposing Class II device 
requirements and special controls on sunlamp products by administrative order.  FDA cannot 
impose section 520(e) restrictions on sunlamp products until the Agency has determined that 
the existing Class II requirements and special controls, including the applicable performance 
standard, have not provided reasonable assurance of safety and effectiveness, after allowing a 
reasonable period of time for assessing the effect of those requirements, controls, and standards.  

A. FDA Cannot Impose Restrictions on Sale, Distribution, or Use of 
Sunlamp Products Because the Criteria of Section 520(e) Are Not Met. 

Under FDCA § 520(e), FDA may issue a regulation to require that a device be 
restricted to sale, distribution, or use: 

  “(A) only upon the written or oral authorization of a practitioner licensed  
     by law to administer or use such device, or  
 
  (B)   upon such other conditions as the Secretary may prescribe in such   
            regulation,  
 
  if, because of its potentiality for harmful effect or the collateral measures   
  necessary to its use, the Secretary determines that there cannot otherwise  
  be reasonable assurance of its safety and effectiveness.”  (Emphasis added.) 
 

These requirements of section 520(e) have not been satisfied. 

First, FDA has not satisfied the criterion that restrictions can be imposed only if 
there “cannot otherwise be reasonable assurance” of the safety and effectiveness of sunlamp 
products, because the Agency has not allowed an adequate period of time for the current Class II 
requirements and special controls to be evaluated.  The 510(k) requirements and special 
controls that were imposed by the June 2014 administrative order did not become effective until 

                                                        
13 FDA can impose restrictions on a Class III device as a condition of approval of a premarket approval 
application (PMA) pursuant to FDCA § 515(d)(1)(B)(ii), 21 U.S.C. 360e(d)(1)(B)(ii). 
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August 26, 2015, for existing sunlamp products.14  FDA proposed this restricted device rule on 
December 22, 2015.  That four months was clearly not adequate time to evaluate whether the 
existing requirements and controls, which also incorporate by reference the performance 
standard, provide “reasonable assurance of the safety and effectiveness” of sunlamp products. 

Similarly, FDA has not demonstrated that the proposed restrictions for sunlamp 
products are “collateral measures necessary to its use.”  In June 2014, FDA had imposed 
performance testing requirements, a black box warning stating that sunlamp products “should 
not be used on persons under the age of 18 years,” a contraindication for use on persons under 
the age of 18 years, and several warnings including one about repeated exposure to UV 
radiation.15  FDA has not taken the time to evaluate the effectiveness of these requirements.  So 
the Agency cannot satisfy the criterion requiring that restrictions can be imposed on a sunlamp 
product only if there are additional “collateral measures necessary to its use.”    

As explained in the scientific submission in Exhibit B, the totality of the current 
scientific evidence does not support FDA’s claim that the “potentiality for harmful effect” of 
sunlamp products cannot otherwise be addressed by the current requirements and special 
controls.  For example, FDA seeks to require tanning facility operators to prohibit use of 
sunlamp products by anyone under 18 years of age.  But the Colantonio study (discussed above) 
concludes that there is no statistically significant correlation between indoor tanning before age 
25 versus after age 25 and increased risk of melanoma.  And the Lazovich study (also discussed 
above) specifically found that younger individuals are not at increased susceptibility to the 
effects of UV radiation.  Given such evidence, the appropriate regulatory controls are the 
warnings already provided in the current regulation in 21 C.F.R. § 878.4635. 

B. Existing Special Controls and Performance Standards Provide  
Reasonable Assurance of Safety and Effectiveness of Sunlamp 
Products for Tanning. 

ITA and ASA support reasonable labeling requirements, appropriate warnings, 
and performance standards for sunlamp products.  But FDA’s proposed device restrictions are 
overly burdensome, unnecessary, and contrary to law. 

Current device special controls16 and the electronic product performance 
standards17 already provide “reasonable assurance of [a sunlamp product’s] safety and 
effectiveness.”  Additional restrictions, like an age-based prohibition, are unnecessary given the 
existing special controls and performance standards.   

In the preamble to the Final Order reclassifying ultraviolet lamps for tanning 
from Class I to Class II devices, that special controls in 21 C.F.R. § 878.4635, the Agency 
asserted: “FDA is designating special controls that are necessary to provide a reasonable 
assurance of safety and effectiveness of the device.”18  This is the same standard articulated in 

                                                        
14 79 Fed. Reg. at 31212.  

15 21 C.F.R. § 878.4635. 

16 Id. at § 878.4635(b). 

17 Id. at § 1040.20. 

18 79 Fed. Reg. at 31205 (emphasis added). 
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FDCA § 520(e).  FDA cannot now claim that the special controls were not enough -- especially 
after failing to allow adequate time to assess their impact. 

The existing special controls require a “black box” warning statement to be 
permanently affixed or inscribed on the sunlamp product when fully assembled for use, so as to 
be legible and readily accessible to review by the person who will be exposed to UV radiation 
immediately before using the product.  This warning states: “Attention: This sunlamp 
product should not be used on persons under the age of 18 years.”19  The special 
controls also stipulate that manufacturers of sunlamp products must provide or cause to be 
provided in user instructions, as well as all consumer-directed catalogs, specification sheets, 
descriptive brochures, and Web pages in which sunlamp products are offered for sale, certain 
contraindication and warning statements, including “Contraindication: The product is 
contraindicated for use on persons under the age of 18 years.”20  

Given these special controls coupled with the electronic product performance 
standards (explained at length in Section VIII.B), further restrictions on the sale, distribution, or 
use are excessive and unnecessary for the reasonable assurance of sunlamp products’ safety and 
effectiveness.  The “black box” warning on product labeling and the under-18 contradiction on 
user instructions are more than sufficient to assure the safety and effectiveness of sunlamp 
products.  To our knowledge, FDA has never restricted the sale, distribution, or use of a medical 
device under section 520(e) so as to prohibit individuals below a certain age from using or 
obtaining the benefits of a device.21   FDA’s proposal to prohibit individuals under age 18 from 
using sunlamp products is unprecedented and unwarranted. 

C. FDA Failed To Follow the Statutorily Required Least Burdensome 
Principle in Its Proposed Rule. 

Congress codified the concept of “least burdensome” regulatory requirements  
when it enacted the Food and Drug Administration Modernization Act of 1997 (FDAMA).22  The 
least burdensome principle is intended to reduce regulatory burdens and streamline the 
regulatory process.23  Under this principle, FDA is to consider the lowest appropriate level of 
regulatory control sufficient to provide reasonable assurance of the safety and effectiveness of 
the device.24   

As discussed above, the existing regulatory requirements imposed upon sunlamp 
products already provide reasonable assurance of safety and effectiveness.  That was the 
regulatory finding that FDA made in adopting the special controls in the Final Order.  FDA has 

                                                        
19 21 C.F.R. § 878.4635(b)(6)(i)(A) (emphasis added). 

20 Id. at § 878.4635(b)(6)(ii)(A) (emphasis added). 

21 We recognize that many devices are labeled as “Not for use in” or “Not studied in” pediatric populations, 
or as “Not intended for use in children.”  However, these types of labeling are more in the nature of 
warnings and contraindications, not bans on availability to or use by someone under 18. 

22 FDCA §§ 513(i)(1)(D) and 513(a)(3)(D)(ii).   

23 FDA, The Least Burdensome Provisions of the FDA Modernization Act of 1997:  Concept and Principles; 
Final Guidance for FDA and Industry, at 1 (Oct. 4, 2002). 

24 Id. at 18. 
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not provided any evidence to show that the existing controls are inadequate.  FDA’s proposed 
restricted device rule seeks to impose significant, burdensome, and unnecessary restrictions on 
the sale, distribution, and use of sunlamp products.  Under the least burdensome principle, FDA 
cannot issue a new regulation under FDCA § 520(e) when the requirements of 21 C.F.R. 
§§ 878.4635 and 1040.20 are adequate. 

III. The Proposal To Prohibit Use by Individuals Under the Age of 18 Is 
Unconstitutional and Should Be Replaced with a Parental Waiver Option. 

A. FDA’s Under-18 Prohibition Interferes with the Fundamental Right of 
Parents to Direct the Upbringing of Their Children. 

The Fifth and Fourteenth Amendments to the United States Constitution 
guarantee that no person shall be deprived of “life, liberty, or property, without due process of 
law.”25  The U.S. Supreme Court has long recognized that due process “guarantees more than 
fair process.”26  Due process includes a substantive component that “provides heightened 
protection against government interference with certain fundamental rights and liberty 
interests.”27  Government interference includes both state and federal actors.28 

The oldest fundamental liberty interest recognized by the U.S. Supreme Court is 
the “interest of parents in the care, custody, and control of their children.”29  The Court has also 
recognized that due process protects the “fundamental right of parents to make decisions 
concerning the care, custody, and control of their children.”30   

Government interferences with the fundamental right of parents to direct the 
upbringing of their children should be subject to strict scrutiny.31  Strict scrutiny is the most 
stringent standard of judicial review.  Generally, the government has the burden of showing that 
the law infringing the fundamental right is: (1) necessary to achieve a compelling government 
interest; (2) narrowly tailored to achieve that interest; and (3) the least restrictive means for 
achieving that interest.32 

FDA’s proposal to prohibit the use of sunlamp products by individuals under 18 
years of age is an interference with the fundament right of parents to direct the upbringing of 
their children.  A parent, not a government actor, has the primary right to make decisions 
concerning the “care, custody, and control of a child.”  A parent has the decision-making 
authority  to determine whether an adolescent should use sunlamp products, just as the parent 

                                                        
25 U.S. Const. amends. V and XIV, § 1. 

26 Washington v. Glucksberg, 521 U.S. 702, 719 (1997). 

27 Id. at 720. 

28 Bolling v. Sharpe, 347 U.S. 497, 499, (1954), supplemented sub nom. Brown v. Bd. of Educ. of Topeka, 
Kan., 349 U.S. 294 (1955). 

29 Troxel v. Granville, 530 U.S. 57, 65 (2000). 

30 Id. at 66 (emphasis added). 

31 Id. at 80 (Thomas concurring). 

32 San Antonio Indep. Sch. Dist. v. Rodriguez, 411 U.S. 1, 16-17 (1973). 
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has a right to make decisions regarding any activity that might present risks to the child.  In 
addition, there is no rational basis for a rule that would allow a parent to decide the child can 
utilize sunlamp products at home, but not allow the same parent to let the child use a sunlamp 
product at a tanning facility -- yet that is what FDA’s proposal would do.33 

In the proposal, FDA has failed to demonstrate a “compelling government 
interest” to interfere with parental rights.34  The proposed under-18 prohibition on use of 
sunlamp products in a tanning facility is neither rational (since the products can be used in the 
home) nor necessary in protecting the health of young people.  Furthermore, FDA has not 
selected the least restrictive means for achieving whatever interest it might have.  For example, 
warnings, parental waiver (as discussed below in Section III.B), and parental awareness 
campaigns are less restrictive means than an under-18 prohibition in addressing the asserted 
“public health” concern, while protecting the fundamental right of parents to direct the 
upbringing of their children. 

B. Any Age-Based Restriction on the Sale, Distribution, or Use of 
Sunlamp Products Should Include a Parental Waiver Option. 

If FDA ultimately decides to implement any age-based restriction on the sale, 
distribution, or use of sunlamp products, the Agency should include a parental waiver option.  
In the preamble of the proposed rule, FDA writes: “The age restriction also is necessary because 
individuals under 18 often fail to appropriately evaluate the significant health risks associated 
with indoor tanning.”35   This assumption, however, does not recognize that the parental waiver 
option would transfer the evaluation of health risks associated with indoor tanning from the 
adolescent to the parent or legal guardian.  FDA believes that “[b]y restricting sunlamp product 
use to individuals 18 and older, we would be protecting a subpopulation that generally tends to 
discount risk information and favor risk taking.”  Again, a parental waiver option would permit 
an adult, not an adolescent, to evaluate any risk information.  The parental waiver option, rather 
than an under-18 prohibition on use, would be the least restrictive, least burdensome means for 
addressing the Agency’s concerns about risk. 

FDA claims that an “age restriction is also important because parental awareness 
of the risks, educational campaigns, and parental consent to the risks, on their own, have been 
shown to be insufficient in reducing indoor tanning in young age groups.”36  Current literature 
actually shows the opposite is true (Exhibit C).  A review of scientific literature reveals that 
parental awareness, educational campaigns, and parental consent are quite promising and 
effective in reducing indoor tanning in young adults.37  Indeed, the States have served as 

                                                        
33 80 Fed. Reg. at 79495. 

34 Even if a court were to review the under-18 ban under the rational basis test, the proposed regulation is 
not rationally related to a “legitimate government interest” as outlined above. 

35 Id. at 79497. 

36 Id.  

37 See Lazovich, D., Choi, K., Rolnick, C., et al., “An Intervention to Decrease Adolescent Indoor Tanning: 
A Multi-Method Pilot Study,”  Journal of Adolescent Health, 52(5): S76-S82, 2013 (“A systematic 
qualitative and quantitative research approach yielded well-received indoor tanning prevention messages 
for mothers and female adolescents.  Enhancing maternal monitoring has potential to decrease adolescent 
indoor tanning”); Turrisi, R., Hillhouse, J., Robinson, J., et al., “Mediating Variables in a Parent Based 
(continued…) 
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laboratories38 in implementing parental consent.  Roughly 60% of States currently offer some 
form of under-18 use of sunlamp products via parental waiver. 

FDA indicated that it “welcomes comment on parental consent and its potential 
scope.”39  Accordingly, ITA and ASA recommend that an under-18 parental waiver option be 
recognized and include the following features: 

• A parent or legal guardian must sign a one-time form providing consent for that 
individual to suntan indoors with a particular indoor tanning operator. 

• The form must be signed at the indoor tanning facility by the parent or guardian in the 
presence of the operator.  

• The form would include the following information:  

o Acknowledgment that the individual signing the form is the parent or legal 
guardian. 

o Acknowledgement that the individual agrees to use FDA-approved protective 
eyewear. 

o An explanation of potential risks of over exposure to ultraviolet light (like natural 
sunlight, sunlamps can cause eye burn, sunburn, aging of the skin, and skin 
cancer). 

o A recommendation that a physician be consulted if the individual is taking 
prescription medication, has a family history of skin cancer, or has any rashes or 
open wounds. 

IV. A Risk Acknowledgement Certification is Unnecessary and Duplicative. 

FDA proposes that tanning facility operators would have to provide, and sunlamp 
product prospective users would have to sign, a risk acknowledgment certification prior to use of 
any sunlamp product, unless the prospective user has previously signed the certification within 
the preceding six months.  The certification would provide warnings regarding sunlamp 
products as well as information regarding the proper use of the products.  This risk 
acknowledgement certification fills an entire page.   

                                                        
Intervention to Reduce Skin Cancer Risk in Children,”  Journal of Behavioral Medicine, 30(5): 385-393, 
2007 (“[T]he overall emerging picture is a parent-child communication-based skin cancer intervention 
that shows tremendous promise.  The present study supports the notion that parents can be viable change 
agents for child behaviors and adds to the growing literature that indicates that the quality of the family 
relationship is critical to the success of such interventions”); Stryker, J., Lazovich, D., Forster, J., et al., 
“Maternal/Female Caregiver Influences on Adolescent Indoor Tanning,”  Journal of Adolescent Health, 
35(6), 528.e1-528.e9, 2004 (“Mothers/female caregivers may be a powerful influence on their teenagers’ 
indoor tanning use, and are an important target for future health promotion efforts…”). 

38 New State Ice Co. v. Liebmann, 285 U.S. 262 (1932). 

39 80 Fed. Reg. at 79497. 
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The content of the risk acknowledgement certification is duplicative of existing 
instructions and labeling under 21 C.F.R. §§ 878.4635 and 1040.20.  Among the statements 
required in the proposed risk acknowledgement certification are the following: (1) “You must 
not use this device if you are under 18 years of age”; (2) “Do not use beyond the manufacturer’s 
recommended exposure schedule to avoid burns and over exposure”; (3) “Use appropriate 
protective eyewear”; and (4) “Do not use if you have any rashes or open wounds.”   These 
statements are all currently required on sunlamp product labeling and instructions.   

Warning labels -- not written risk acknowledgement certifications -- are used in 
many other contexts that involve potential risks to consumers.  FDA has failed to justify the 
extraordinary means of imposing a risk acknowledgement certification requirement on users of 
sunlamp products.  In addition to burdening users and prospective users with this paperwork, 
this proposed requirement would impose a significant paperwork burden on tanning facility 
operators.  Tanning facility operators would be required to maintain these records for one year, 
or until the prospective user signs a new certification, whichever is earlier. 

In additions, FDA has failed to provide any justification for why prospective users 
have to sign a new risk acknowledgment certification every six months.  It is not clear what 
analysis, if any, the Agency conducted to select the six-month interval.  If FDA does finalize the 
risk acknowledgment certification proposal, we recommend that the Agency only require a 
prospective user to sign the certification one time with a particular operator, given the extensive 
existing sunlamp product labeling and instructions. 

V. FDA Should Clarify the “User Manual” Requirements. 

FDA proposes that tanning facility operators be required to provide a copy of the 
user manual or the name and address of the manufacturer or distributor who can provide a copy 
of the user manual to any user or prospective user that requests one.  FDA also proposes that 
510(k) holders be required to provide user manuals to any tanning facility operator, user, or 
prospective user that requests one. 

Similar to the risk acknowledgement certification, the “user manual” 
requirements are duplicative and unnecessary.  Currently, the electronic product performance 
standard requires manufacturers to “provide manuals to purchasers and, upon request, to 
others for the life of the sunlamp product.”40  Indoor tanning users or prospective users, 
therefore, can acquire a user manual under the electronic product performance standard. 

Further, in the preamble to the proposed rule, FDA does not explain how the 
“user manual” requirements affect discontinued products, products already in the market place, 
or products for which the manufacturer/distributor is no longer in business.  If the Agency  
proceeds to finalize the proposed rule, FDA should clarify that the “user manual” requirements 
only apply to products manufactured/distributed after the effective date of the final regulation. 

                                                        
40 Id.; see also 21 C.F.R. § 1040.20(e). 
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VI. FDA Should Articulate How the Agency Plans To Enforce Restrictions on the 
Sale, Distribution, and Use of Sunlamp Products in a Fair and Consistent 
Manner. 

In the preamble of the proposed rule, FDA does not explain in detail how the 
Agency will fairly and consistently enforce any final rule.  The Agency simply states as follows:  
“FDA expects to cooperate with counterpart agencies at the state level in enforcing the proposed 
requirements, if they become final.  Consumer complaints to FDA and State Agencies would be 
important in identifying entities that violate the conditions for sale or use of these devices.”41  If 
the proposed rule becomes final, FDA suggests that restrictions may be enforced by means of 
seizure of the sunlamp product, a suit for injunction, imposition of civil money penalties, or 
criminal prosecution.42  

If FDA issues a final rule imposing restrictions on the sale, distribution, and use 
of sunlamp products, the Agency should provide greater clarity on how it will process consumer 
complaints and cooperate with counterpart agencies at the State level.  It is not clear that FDA 
has or will have the personnel and financial resources to appropriately enforce the proposed 
rules, considering there are an estimated 9,500 indoor tanning salons and 10,000 other facilities 
that offer indoor tanning services.  Further, certain States, like New York and South Carolina, 
have inappropriately applied federal requirements regarding sunlamp products in the past.  
There is true concern that an enforcement scheme that relies chiefly on counterpart agencies at 
the State level will result in an inconsistent patchwork of enforcement actions, practices, and 
penalties, leading to an unequal application of the law.      

VII. FDA’s Economic Analysis Fails to Adequately Measure the Proposed Rule’s 
Significant Impact on Small Entities. 

Executive Order 12866 requires that any agency promulgating “rules” or 
“regulations” must, among other things, “tailor its regulations to impose the least burden on 
society, including individuals, businesses of differing sizes, and other entities…, consistent with 
obtaining regulatory objectives, taking into account…the costs of cumulative regulations.”43  The 
Regulatory Flexibility Act also requires agencies to analyze regulatory options that would 
“minimize any significant impact of a rule on small entities.”44 

In the preamble of the proposed rule, FDA states that the restrictions on the sale, 
distribution, and use of sunlamp products “would have a significant impact on a substantial 
number of small entities chiefly due to the loss of revenue.”45  The Agency recognizes that most, 

                                                        
41 80 Fed. Reg. at 79495. 

42 Id. 

43 Exec. Order No. 12866, 58 Fed. Reg. 51735 (Oct. 4, 1993). 

44 80 Fed. Reg. at 79498. 

45 Id. at 79499 (emphasis added). 
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if not all, indoor tanning operators are small entities46, but FDA simply states that the impacts 
on such small entities are “uncertain.”47   

In its more detailed economic analysis submitted to the docket for the proposed 
rule, the Agency attempts to quantify the uncertainty:  “We estimate the loss in revenue from 
indoor tanning services to range from 15 to 23 percent, the majority of that, almost 70 percent, 
from the age restriction ….  Using the estimate of $278,000 for the average revenue per salon, 
the loss in sales would range from about $42,000 to $64,000.”48 

We believe that FDA’s economic analysis fails to truly comprehend the impact the 
proposed rule would have on small entities.  Losing 15 to 23 percent of revenue--or 70% of these 
amounts--would affect the bottom line of indoor tanning operators more severely than it would 
other typical small businesses, and even typical small businesses could not survive a revenue 
loss of this magnitude.  With a service-based industry such as the indoor tanning industry, the 
“costs of doing business” cannot be reduced in the same manner as would be the case in other 
retail operations.  For example, indoor tanning operators’ fixed costs--such as payroll, business 
loans, rent, insurance, utilities, equipment leases--do not decrease as customers decline.  In 
practical terms for indoor tanning operators, this means 100% of decreased sales comes out of 
profit.  Thus, we estimate that a loss in revenue from indoor tanning services in the range of 10 
to 16 percent (70% of 15-23%) would actually turn profits into losses for most tanning salons 
and put them out of business.   

As FDA recognizes, the vast majority of indoor tanning operators are small 
entities.  Therefore, this proposed rule would decimate the indoor tanning industry.  Before FDA 
acts to issue a final rule restricting the sale, distribution, or use of sunlamp products, the Agency 
should provide a new economic analysis that fully recognizes the impact of the rule on profit 
reduction for small entities.  The economic impact of this proposed rule is anything but 
“uncertain”--it is devastating and could effectively end the indoor tanning industry.   

VIII. Sunlamp Products Are Not Subject to Regulation as “Devices” under the 
FDCA. 

ITA and ASA continue to question FDA’s classification of sunlamp products for 
tanning purposes as medical devices.49   The electronic product controls of the FDCA apply to 
both device and non-device products, and those controls and the performance standard 
applicable to UV lamps and indoor tanning equipment effectively address the potential risks 
associated with the use of sunlamp products.  ITA and ASA believe that FDA’s continuing 
imposition of medical device requirements on sunlamp products for tanning, and now the 
Agency’s proposed restrictions on sale, distribution, and use of sunlamp products, exceed FDA’s 
statutory authority.   

                                                        
46 FDA, “Preliminary Regulatory Impact Analysis, Initial Regulatory Flexibility Analysis, Unfunded 
Mandates Reform Act Analysis” at 47, Docket No. FDA-2015-N-1765 (Dec. 2015). 

47 80 Fed. Reg. at 79498. 

48 FDA, “Preliminary Regulatory Impact Analysis, Initial Regulatory Flexibility Analysis, Unfunded 
Mandates Reform Act Analysis,” supra note 46 at 47. 

49 ITA and ASA submitted detailed comments on this issue to Docket No. FDA-2013-N-0461, the 
regulatory proceeding which resulted in FDA’s administrative order and current 21 C.F.R. § 878.4635. 
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A. Sunlamp Products are Not Medical Devices. 

Although FDA has classified sunlamp products as Class II (special controls) 
medical devices, its authority to do so is questionable.   

Under section 201(h) of the FDCA, a “device” is defined as an article “intended 
for use”:  (1) to cure, mitigate, or treat disease, or (2) to affect the structure or a function of the 
body.50    

FDA defines “intended use” as “the objective intent of the persons legally 
responsible for the labeling” of the product.51   Objective intent is determined by the 
manufacturer’s “expressions or may be shown by the circumstances surrounding the 
distribution of the article.”52  In other words, “[t]he use to which the product is to be put will 
determine the category into which it will fall ….  The manufacturer of the article, through his 
representations in connection with its sale, can determine the use to which the article is to be 
put.”53  

As FDA has acknowledged, virtually all products can affect the structure or 
function of the body in some way.54  A product may be regulated as a device, however, only if it 
is intended (represented) to affect the body in “some medical or drug-type fashion.”55  As FDA 
has acknowledged, courts “have always read the * * * statutory definitions employing the term 
‘intended’ to refer to specific marketing representations.”56  Sunlamp products generally are not 
represented to affect the structure or function of the body.  Rather they are “intended” and 
represented for tanning purposes, and tanning alters the appearance. 

The history of FDA’s classification of UV lamps supports the conclusion that 
sunlamp products are not medical devices.  FDA originally proposed in 1982 to classify 
“dermatologic ultraviolet lamps” as Class II medical devices, including both UV lamps for 
dermatologic disorders and UV lamps for tanning under the same proposed regulation.57   When 
FDA issued the final classification rule in 1988, however, FDA postponed classifying UV lamps 
for tanning, although it classified UV lamps used for dermatological purposes into Class II.58  In 
separating out UV lamps for tanning from UV lamps used for dermatological purposes, FDA 
highlighted the differences in intended use and the attendant differences in risks between the 

                                                        
50 FDCA § 201(h)(2) & (3) (emphasis added). 

51 21 C.F.R. § 801.4. 

52 Id. 

53 S. Rep. No. 74-361, at 4 (1935). 

54 Letter from Daniel E. Troy, Chief Counsel, FDA, to Jeffrey N. Gibbs, Hyman, Phelps, & McNamara, at 3 
(Oct. 17, 2002). 

55 United States v. An Article . . . Sudden Change, 409 F.2d 734, 742 (2d Cir. 1969) (internal quotation 
marks omitted).     

56 68 Fed. Reg. 16520, 16521 n.2 (Apr. 4, 2003) (alteration in original) (internal quotation marks omitted). 

57 47 Fed. Reg. 2810, 2835, & 2852 (Jan. 19, 1982).   

58 21 C.F.R. § 878.4630.  
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two products.59   With regard to UV lamps for tanning, FDA stated that the performance 
standard in 21 C.F.R. § 1020.40 “covers the risks to health presented by [the UV lamps for 
tanning] other than electrical safety hazards.”60       

B. Sunlamp Products Should Be Regulated Only Under the Electronic 
Product Standards Provisions of the FDCA. 

The electronic product standards provisions of the FDCA apply to both device 
and non-device products.  Sunlamp products are comprehensively regulated as electronic 
products under those statutory provisions and corresponding regulations.   

Under the electronic product controls, manufacturers of sunlamp products must 
submit an initial product report prior to introducing a product into interstate commerce.61  
These reports must include a description of the function, intended and known uses, operational 
characteristics affecting radiation emissions, and design specifications pertaining to radiation 
safety (which could include reference to a federal standard).  The reports include information on 
testing methods and quality control procedures, and the results of testing.  They also include 
labels, warning labels, and instructions for installation, operation and use that relate to 
electronic product radiation safety. 62   Changes to sunlamp products are submitted in 
supplemental reports.63   

Manufacturers of sunlamp products must submit annual reports and reports of 
accidental radiation occurrences.64  They must maintain records relating to quality control 
procedures, test results for electronic product radiation safety, complaints, and distribution 
information.65  Dealers and distributors of sunlamp products are also subject to recordkeeping 
requirements.66  FDA has facility and records inspection authority under the electronic product 
provisions of the FDCA.67   

                                                        
59 53 Fed. Reg. 23856, 23868 (Jun. 24, 1988).  In 1990, FDA issued a final rule classifying UV lamps for 
tanning as Class I devices.  See 21 C.F.R. § 878.4635. 

60 53 Fed. Reg. at 23868.  In 1994, FDA exempted UV lamps from 510(k) premarket notification 
requirements, on the ground that such submissions “are unnecessary for the protection of the public 
health.”  See  59 Fed. Reg. 63005, 63010 (Dec. 7, 1994).  The FDA Modernization Act of 1997 (“FDAMA”) 
included a statutory exemption from 510(k) notification requirements for all Class I devices, unless the 
device is intended for a use that is of substantial importance in preventing impairment of health or 
“presents a potential unreasonable risk of illness or injury.”  After FDAMA, FDA confirmed the Class I, 
510(k)-exempt status of UV lamps for tanning in 2001.  See 66 Fed. Reg. 38786, 38803 (July 25, 2001). 

61 21 C.F.R. § 1002.1(b). 

62 Id. at § 1002.10.   

63 Id. at § 1002.11. 

64 Id. at §§ 1002.13 & 1002.20.   

65 Id. at § 1002.30.   

66 Id. at § 1002.40. 

67 FDCA § 537. 
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In addition to all of the above general controls, sunlamp products and UV lamps 
intended for use in them are subject to the performance standard promulgated at 21 C.F.R. § 
1040.20.  This performance standard imposes performance requirements, labeling 
specifications, and user instruction requirements that provide additional assurance of safety in 
light of the sunlamp product’s intended use. 

Under the performance requirements in 21 C.F.R. § 1040.20(d), a manufacturer 
must provide an exposure schedule in the product label.68  Further, sunlamp products must 
comply with specified irradiance ratios, incorporate the use of a timer system with multiple 
settings adequate to implement the recommended exposure limits specified in the product 
labeling,69 incorporate a control to manually terminate radiation emission,70 include protective 
eyewear,71 and meet UV lamp compatibility requirements.72   

FDA’s regulation at 21 C.F.R. § 1040.20(d) specifies both the format and content 
of the required labeling.  In particular, sunlamp products must include specific warnings 
regarding potential risks, including the risk of skin cancer, that may be caused by exposure to 
UV radiation.  The labeling must also specify the following: recommended exposure positions; a 
recommended exposure schedule, including duration and spacing of sequential exposures; 
maximum exposure limits; and a statement of the time it may take to achieve the expected 
results.73  Instructions must be provided to detail the proper use of the product, as well as 
“instructions for determining the correct exposure time and schedule for persons according to 
skin type.”74  

Manufacturers of sunlamp products must certify their compliance with all 
applicable standards in accordance FDA’s regulations at 21 C.F.R. § 1010.2.  The tests upon 
which the certification is based must be made under the operational conditions, voltage, current, 
and position recommended by the manufacturer and must account for all errors and statistical 
uncertainties in the process.75    

The FDCA’s electronic product provisions and corresponding regulations provide 
adequate authority for regulating UV lamps and sunlamp products intended for tanning 
purposes.  These controls provide adequate assurance of safety and effectiveness under the 
intended conditions of use of sunlamp products. 

Congress established the electronic product standards provisions of the FDCA to 
apply to non-device products.  Those statutory and regulatory provisions are the appropriate 
ones to apply to UV lamps and sunlamp products intended for tanning purposes.  FDA has 

                                                        
68 21 C.F.R. § 1040.20(d)(1)(iv). 

69 Id. at  § 1040.20(c)(1)-(2). 

70 Id. at § 1040.20(c)(3).  

71 Id. at § 1040.20(c)(4). 

72 Id. at § 1040.20(c)(5). 

73 Id. at § 1040.20(d).  The UV lamps themselves are subject to separate labeling requirements. 

74 Id. at § 1040.20(e). 

75 Id. at § 1040.20(f). 
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exceeded its statutory authority in applying the medical device provisions of the FDCA to 
sunlamp products intended for tanning purposes.  Sunlamp products for tanning purposes 
should be regulated only under the electronic product standards provisions of the FDCA, which 
provide comprehensive regulatory controls that provide reasonable assurance of the safety and 
effectiveness of these products.     

IX. Conclusion 

In sum, FDA must reassess the proposed rule.  ITA and ASA believe that FDA 
should abandon its plan to impose restrictions on sale, distribution, or use of sunlamp products 
on the ground that the Agency has not satisfied the statutory criteria under section 520(e).  If 
FDA determines to proceed to a final rule nonetheless, FDA must allow a parental waiver for use 
by individuals under the age of 18, should eliminate the risk acknowledgement certification, and 
should undertake a new economic impact analysis prior to issuing a final rule to assure that the 
least burdensome regulations are imposed and the impact on the tanning industry is reasonable.  
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ITA and ASA Membership Lists 
 
ITA Membership 
A Cut Above 
All Hours Distribution 
Aloha Tan 
Aloha Tan, Inc. 
Audio Video Media 
Bare Necessities Tanning Salon & Day Spa 
Belle Fiole Tanning & Spa 
Bloom Again European Tanning 
Bloom Again Tanning &  Vacation/Resort Wear 
Bodicare Cosmetics 
Body By Design 
Body Heat Tanning 
BodyBing Tanning 
California Tan 
Carolina Tan Factory 
Club Tan 
Coconut Tan 
Dreamland Tanning 
EJ's Tanning Salon 
Electric Sun 
Electric Sun Equipment And Supplies 
Express Tan, Inc. 
Eye Pro, Inc. 
Flip Flop Cove Tanning, LLC 
Full Throttle Salon 
Glo Sun Spa 
GoldenSun Tan 
Great Tan - Castro 
Great Tan - Union 
Hawaiian TanFastic 
Heartland Tanning Supply 
House of Tans 
Infusion Tanning 
Instatan 
Insurtec, Inc 
Intelladon 
Interlectric Corp 
Island Sun Times, Inc. 
Island Tanz 
Island Tropics Tanning Salon 
J. Wagner GmbH 
Jill's Beach 
Key West Tan 
Kool Tan 
Light Sources Inc 
Lion in the Sun 
Malibu Tan, Inc. 
Max Tan 
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Mega Tan 
MR International, LLC 
Nails by Becky 
New Sunshine, Australian Gold, ETS, Helios, Design 
Nichesoft, LLC 
No Sand Tan Ohio 
Oasis Tans 
On Track Tanning 
Plumeria Spa LLC 
Portofino Spas LLC 
Power Group Company 
Premier Tanning 
Private Islands Tanning Salon LLC 
ProSun International 
R&R Insurance Services 
Salon Owner / Taxpayer / Citizen 
Shine On Tanning, LLC 
Signatures Salon & Day Spa 
SOLAR ESCAPE TANNING 
Solar Tan 
Solartech Inc. 
Soleil Tan Spas 
Sperti Sunlamp 
Suds 
Sun City Salon Inc. 
Sun Connection 
Sun Dial Tanning 
Sun Factory Tanning Inc. 
Sun Spot Atlantis 
Sun Spot Tanning 
Sun Spot Tanning Salon 
Sun-Kissed Tanning Salon 
SunRayz Tannery & Salon 
Suns of Intanity, Inc. 
Sunsational Tan (PA) 
SunSations Tanning Salon, LLC 
Suntan Seekers 
Suntan Supply 
Superior UV Technologies 
Supra Brands Group 
Supre Inc. 
Tahiti Tan 
Tan Incorporated 
Tan 'N Tone 
Tan Seekers 
Tan This Inc 
Tan Zone 
Tanlines Salon LLC 
Tanning Bed Inc. 
Tanning Oasis 
Tanning Salon 
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Tanning World Of Lewisburg 
Tanorama Inc. 
Tanpro 
The Bronzing Station 
The Daniel and Henry Company 
The Sun Club 
The Sunshine Factory 
The Tanning Studio 
Time Out 
TNG Worldwide 
T-N-T Tanning Salon 
Tropical Sunsations 
Twilight Teeth, Inc. 
Ultraviolet Resources Int'l 
Verve Tanning 
WayTooTan, Inc. 
Xclusive Tan 
Year Round Brown 
 
ASA Membership 
Palm Beach Tan 
Sun Tan City 
Celsius Franchising 
Larry Paul Tanning Spa 
Club Tan 
Portofino Sun Center 
Tan ’N Tone 
Body Perfect Tanning Salon 
iTan Franchising 
Tanning Oasis 
Four Seasons Tanning Salon 
Beaches Salon 
Beach Bum Tanning 
Tommy’s Tanning, Inc. 
Bodies in Heat 
Classic Tan 
Laundry & Tan Connection 
Zoom Tan LLC 
Sol Spa Tan 
Celebrity Tanning 
Solar Dimensions 
Sun Seekers By Rosie 
Total Tan 
South Beach Tans 
Beach Body Tanning 
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STATEMENT OF THE SCIENCE: 
SUNLAMP PRODUCTS AND SKIN CANCER  

 
 
Re:      Docket No. FDA-2015-N-1765 
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   Sunlamp Products 

 
Submitted by: Indoor Tanning Association 
   Post Office Box OO 
   McLean, Virginia 22101 
 
   American Suntanning Association 
   PO Box 1907 
   Jackson, MI 49204 
 
Date:   March 21, 2016 
 

I.  Introduction 

In 2010, the U.S. Food and Drug Administration (FDA) convened an Advisory Panel 

Meeting to consider certain scientific information about UV radiation and tanning.  That was six 

years ago.  Since that time, there have been two significant new studies that have changed the 

understanding of the risks related to the use of sunlamp products by persons under the age of 18 

[Refs. 1, 2].   Lazovich et al. 2010 [Ref. 1], published after the March 2010 Advisory Panel 

Meeting, found that younger individuals are not at increased susceptibility to the effects of UV 

radiation.  Colantonio et al. 2014 [Ref. 2] found that there is no statistically significant increased 

risk of melanoma for use of indoor tanning by persons under age 25 compared to persons age 25 

and older, thereby removing any scientific basis for FDA’s proposal to ban under-18 indoor 

tanning.  See “III. History of Under-18 Science” below. 

   In this document, we discuss the current science concerning UV radiation and indoor 

tanning and refute FDA’s numerous incorrect statements of science in the preamble to the 

proposed rule.   

II.  The Current State of Science  

A. Overview 



2 

 

 There are known health benefits of sun exposure, but overexposure can increase the risk 

of skin cancer.  With respect to melanoma, the relationship with UV radiation is not 

straightforward.  Sunburns have been associated with a doubling of risk, while chronic sun 

exposure has been associated with reduced risk [Ref. 3].  For example, research shows 

melanoma cases are less frequent in outdoor workers than indoor workers [Ref. 4].  Squamous 

cell carcinoma (SCC) risk is also doubled by sunburns [Ref. 5] but, unlike melanoma, chronic 

sun exposure of very high lifetime amounts has been associated with increased risk of SCC [Ref. 

6]. 

 Lamps in indoor tanning equipment replicate sun-based UV radiation.  FDA’s current 

exposure guidelines as set forth in the 1986 policy letter entitled, “Policy on Maximum Timer 

Interval and Exposure Schedule for Sunlamp Products,” are designed to prevent burning.  We 

are not aware of any evidence that a person who has followed FDA’s guidelines has been burned.  

However, consumers who use sunlamp products at home in an unregulated setting may or may 

not follow the exposure schedule or even limit themselves to the maximum timer interval.   

Approximately 25% of indoor tanning occurs at home or in other unregulated settings [Ref. 7].  

Studies that have segregated data from home use and tanning salon use have found little risk of 

melanoma from tanning salons and high risk of melanoma from home use [Refs. 8-10].  Overall, 

the most recent and most comprehensive meta-analysis [Ref. 2] found a combined risk of 

melanoma from home use and tanning salon use of 16%, with most of the risk coming from 

home use.  

 The purpose of indoor tanning is to receive a tan.  A good tan provides significant 

protection against subsequent sunburn.  The protection is provided by increased pigmentation 

and thickening of the epidermis.  It is common knowledge that a tanned person is much less 

likely to get burned outdoors than a non-tanned person.  Scientific studies show that a moderate 

dose of UV, such as that received from a tanning bed operated in accordance with current FDA 
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guidelines, produces a moderate tan with an SPF of 3 or 4 [Ref. 11].  This means it takes three to 

four times as much sun exposure to burn a person with a tan as it does a person without a tan.   

 By providing a tan, indoor tanning in a commercial tanning salon reduces the risk of 

sunburn, and studies show that sunburn is associated with a 100% increased risk of melanoma 

[Ref. 3].  Encouraging persons to obtain their desired tan by using a sunlamp product in a 

tanning salon rather than at home can also reduce risks from overexposure to UV radiation. The 

advent of tanning salons in the early 1980’s may even be partially responsible for the slight 

flattening since 2005 in the increase in melanoma incidence, which has been climbing since 

1935.  See Attachment A.   Cumulative, lifetime, nonburning UV exposure has been associated 

with SCC, but the limited studies on the subject indicate that SCC is associated with 20,000 to 

50,000 lifetime hours of sun exposure [Ref. 6].   Indoor tanning theoretically adds some amount 

to the risk of SCC, but with 30 annual sessions and each session being equivalent to 

approximately 20 minutes of sun exposure, the total lifetime UV exposure from indoor tanning 

of 150 hours (10 hours per year for 15 years of indoor tanning) is insignificant in comparison 

with the 20,000 hours associated with the threshold for SCC risk [Ref. 6].1  

B. Under 18-Ban 

 FDA’s proposal to ban under-18 indoor tanning is based on its stated view that 

“individuals who begin indoor tanning at ages younger than 18 years are particularly vulnerable 

to the carcinogenic impact of indoor tanning” [80 Fed. Reg. 79493, 79495 (Dec. 22, 2015)].  This 

stated view of FDA is incorrect, as shown by Lazovich et al. 2010 [Ref. 1], which found that 

                                                      
1 Tierney et al. 2015 [Ref. 33] calculated, using a theoretical equation, that a median amount of indoor UV 
exposure (176 SED/year) for 15 years would increase the risk of SCC for a person age 55 in the 
Netherlands by 90%.   Close examination of Tierney et al. 2015, however, reveals that the same equation 
shows that incidence of SCC for a person age 55 in the Netherlands is 0.004 per 100,000 as compared to 
25 per 100,000 for the Dutch population as a whole, so the increased risk of SCC at age 55 resulting from 
15 years of indoor UV exposure is insignificant.  
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younger individuals are not at increased susceptibility to the effects of UV radiation, and 

Colantonio et al. 2014 [Ref. 2], which found that there is no statistically significant increased 

risk of melanoma for use of indoor tanning by persons under age 25 compared to persons age 25 

and older.   There is no scientific basis for FDA’s proposed ban on under-18 indoor tanning.  

 Burns are equally harmful at all ages, and there is currently an alarmingly-high 

prevalence of outdoor sunburns in the United States.  According to the Centers for Disease 

Control and Prevention (CDC), the prevalence of sunburns in the United States increased from 

32% of all adults in 1999 to 34% in 2004 [Ref. 12] and up to 50% in 2012 [Ref. 13].  Among 

adolescents aged 12-18 in 1999, 83% reported at least one sunburn in the previous summer, and 

36% reported three or more sunburns in the previous summer [Ref. 14].   By providing a tan 

without burning, commercial indoor tanning salons could help to protect customers from 

sunburns outdoors.  This is especially important for persons under age 18. 

                Dr. David Hoel, an epidemiologist and member of the Institute of Medicine of the 

National Academy of Science, has concluded that an under-18 ban may possibly cause additional 

health problems by leading to an increase in underage tanning at home.  See Attachment D.  

Currently, approximately 25% of indoor tanning occurs at home or in other unregulated 

environments [Ref. 7].  Burning, and thus the risk of melanoma, is far more common at home 

with self-operation than in a tanning salon with a trained operator.  Home users often do not 

know when to stop.  Studies that have separated data from home use and tanning salon use have 

found little risk of melanoma from tanning salons and high risk from home use [Refs. 8, 9, 10]. 

The Chen et al. 1998 study [Ref. 8] used in the Colantonio et al. 2014 [Ref. 2] meta analyses 

found among those first tanning under age 25 that there was a statistically significant melanoma 

increase in those using sunlamps at home with a odds ratio of 1.79, while for those using 

commercial tanning had a non-significant odds ratio of 0.63.  
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III.  History of Under-18 Science 

 The movement to restrict under-18 tanning began with the now-discredited 2006 IARC 

Report [Ref. 18].  The principal authors of the Report were Peter Boyle, Mathieu Boniol, 

Philippe Autier, and Sara Gandini.  The Report stated: “Epidemiologic studies to date give no 

consistent evidence that use of indoor tanning facilities in general is associated with the 

development of melanoma or skin cancer.   However, there was a prominent and consistent 

increase in risk for melanoma in people who first used indoor tanning facilities in their twenties 

or teen years” [Ref. 32].  The Report concluded: “Based upon 19 informative studies, ever-use of 

sunbeds was positively associated with melanoma (summary relative risk, 1.15; 95% CI, 1.00-

1.31), although there was no consistent evidence of a dose-response relationship.  First exposure 

to sunbeds before 35 years of age significantly increased the risk of melanoma, based on 7 

informative studies (summary relative risk, 1.75; 95% CI, 1.35-2.26)]” [Ref. 18].  “Sunbeds” was 

defined to mean artificial UV devices whether used at home, in beauty salons, in gymnasiums, or 

in commercial indoor tanning salons.   FDA, the CDC, and the media believed that this finding 

stood for the proposition that use of indoor tanning salons by persons under age 35 increases 

their risk of melanoma by 75%.   

 Subsequently, the IARC Report was shown to be flawed.  See Attachments C and E, 

Lazovich et al 2010 [Ref. 1], and Colantonio et al. 2014 [Ref. 2].  The CDC eventually removed 

the Report from its website.  However, the Report continued to be quoted by various groups of 

dermatologists and FDA officials, and it was the basis for enacting the 10% excise tax on indoor 

tanning salons, which was substituted for the 10% tax on Botox treatments by dermatologists 

under the Affordable Care Act in 2010.   It was also the basis for the lobbying campaign of the 

American Academy of Dermatology (AAD) to convince various states to ban use of commercial 

indoor tanning salons by persons under 18.  
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 Lazovich et al. 2010 [Ref. 1] refuted this finding of the IARC Report: “We did not confirm 

the IARC report’s emphasis on an increased risk of melanoma with first exposure to indoor 

tanning ‘in youth’, defined as use before the age of 36….Our study was designed to specifically 

evaluate indoor tanning use initiated at any age.  And by simultaneously accounting for duration 

of use among indoor tanners, our analysis indicates that early age exposure is most likely a 

marker for cumulative exposure, the reason for an excess risk of melanoma, not that younger 

individuals are at increased susceptibility to the effects of UV radiation” (emphasis added) 

[Ref. 1]. FDA, the CDC, the media, nor AAD paid any attention to this finding by Lazovich et al. 

2010.  

 In 2009, Boyle, Boniol, and Autier left IARC and started a private company named the 

International Prevention and Research Institute (IPRI) in Lyon, France.  In 2012, Boyle, Boniol, 

Autier, and Sara Gandini issued a new study stating that the increased risk of melanoma as a 

result of indoor tanning before age 35 was actually 87% rather than the 75% documented in the 

IARC Report [Ref. 25].  This study updated the IARC Report to include new studies since 2006 

but repeated the IARC Report’s flawed analyses.  When confronted with one of the incorrect 

analyses in the study, the authors issued a correction on December 13, 2012 lowering the 87% to 

59% but they failed to correct other fatal errors.  The CDC subsequently amended its website to 

eliminate references to the 87% and the 59%.    

 On March 12, 2013, Dr. Jeffrey Gershenwald of the MD Anderson Cancer Center testified 

to the Texas Senate on March 12, 2013: “In fact each session in a tanning bed has been estimated 

to be associated with a 1.8% increased risk. And if people used tanning beds before the age of 35 

the risk has been estimated to be almost double by 87%.”  See Attachment F.  The Texas Senate 

relied on this incorrect testimony in passing a ban on under-18 indoor tanning.   Dr. 

Gershenwald failed to mention Lazovich et al. 2010 [Ref. 1], which concluded that younger 

individuals are not at increased susceptibility to UV radiation from sunbeds.  Similar legislation 
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has been adopted in other states based on comparable testimony by various dermatologists 

selected by the AADA, the AAD’s lobbying arm.  

Boniol et al. 2012 [Ref. 25] was superseded and discredited by the Colantonio et al. 2014 

[Ref. 2] comprehensive meta-analysis of all prior studies on age at first use of indoor tanning 

and melanoma.  Colantonio et al. 2014 found that there is no statistically significant increased 

risk of melanoma for use of indoor tanning by persons under age 25 compared to persons age 25 

and older, thus removing the last piece of evidence supporting a ban on under-18 indoor 

tanning.   Colantonio et al. 2014 [Ref. 2] and Lazovich et al. 2010 [Ref. 1] represent the current 

state of the science on the issue of under-18 indoor tanning.   

Colantonio et al. 2014 was a meta analysis (weighted average of odds ratios) of seven 

studies which considered separately the risk of melanoma for those first beginning tanning 

under the age of 25 years with those that began after age 25.  The weighted average of the seven 

odds ratio for melanoma for those under age 25 years was 1.35 with a 95% confidence interval of 

0.99 to 1.84.  Since the value of 1.0 for the odds ratio was included within the confidence 

interval, the estimated average of 1.35 is not considered to be statistically different from 1.0.  

One of the studies in the group of seven (Chen et al. 1998 [Ref. 8]) separated those first exposed 

before 1970 from those first exposed after 1970.  Since the older pre-1970 sunbeds and lamps 

used a different UVR frequency, it would be more appropriate to use the post-1970 data in the 

Chen study in the meta analysis.  Doing this reduces the meta analysis estimated odds ratio to 

1.18 with a confidence interval of 0.80 to 1.74.  This is no different than the corresponding 

estimate for those who first began tanning after the age of 25 of 1.16 with a confidence interval of 

0.90 to 1.49.  Neither estimate is statistically significant. 

IV. Critique of FDA’s Statements of the Science 
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 FDA’s misstatements of the current state of science in the preamble to the proposed rule 

are numerous. We address these misstatements in the order in which they appear. 

 (a)  Statement: “In fact, people who have been exposed to radiation from indoor tanning 

are 59% more likely to develop melanoma than those who have never tanned indoors, according 

to the American Academy of Dermatology”   [FDA, “FDA Proposes New Safety Measures for 

Indoor Tanning Devices: The Facts” (Dec. 22, 2015), available at 

http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm350790.htm].  Explanation: This 

statement is incorrect.  It is apparently based on the discredited and outdated Boniol et al. 2012 

study [Ref. 25].  It is noted that the CDC removed a similar statement from its website after it 

was challenged by the American Suntanning Association as being incorrect.   

(b)  Statement: “Skin cancers that have been associated with cumulative repeated UV 

radiation include melanoma and nonmelanoma skin cancers such as basal cell carcinoma and 

squamous cell carcinoma” [80 Fed. Reg. at 79495].  Explanation: This statement is incorrect. 

Melanoma is not associated with cumulative, repeated UV radiation.  The opposite is true.  

Chronic, cumulative, repeated UV radiation is associated with a reduced risk of melanoma  [Ref. 

3].  For example, it has been shown that the incidence of melanoma is lower for outdoor workers 

than for indoor workers [Ref. 4].   Some studies have shown SCC to be associated with 

cumulative lifetime sun exposure of 20,000 hours or more [Ref. 6], but no association between 

cumulative, repeated UV radiation and basal cell carcinoma has been established. 

 (c) Statement: “[I]ndividuals who begin indoor tanning at ages younger than 18 years are 

particularly vulnerable to carcinogenic impact of indoor tanning” [80 Fed. Reg. at 79495].  

Explanation: This statement, which is the basis for FDA’s proposal to ban under-18 tanning, is 

based on incorrect analyses.  Notably, FDA fails to acknowledge that Lazovich et al. 2010 [Ref.1], 

the only study specifically designed to determine the risk of indoor tanning for younger persons, 

http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm350790.htm
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concluded the exact opposite:  “We did not confirm the IARC report’s emphasis on an increased 

risk of melanoma with first exposure to indoor tanning ‘in youth’, defined as use before the age 

of 36….Our study was designed to specifically evaluate indoor tanning use initiated at any age.  

And by simultaneously accounting for duration of use among indoor tanners, our analysis 

indicates that early age exposure is most likely a marker for cumulative exposure, the reason for 

an excess risk of melanoma, not that younger individuals are at increased susceptibility to the 

effects of UV radiation” [Ref. 1].   Also, FDA fails to acknowledge that Colantonio et al. 2014 

[Ref. 2] found that there is no statistically significant increased risk of melanoma for use of 

indoor tanning by persons under age 25 compared to persons age 25 and older.     

(d) Statement: FDA references two studies (FDA Refs. 10 and 11: Stapleton et al. 2013 

and Cokkinides et al. 2009), which found a high level of burning in “indoor tanning” [80 Fed. 

Reg. at 79495].  Explanation:  Stapleton et al. 2013 [Ref. 15] was conducted in two states that do 

not have laws requiring trained operators in tanning salons.  Customer-operated tanning 

equipment is likely to result in burns.   Also, Stapleton et al. 2013 did not differentiate “indoor 

tanning” in tanning salons and “indoor tanning” with sunlamps and sunbeds in dormitories.  

Finally, Stapleton et al. 2013 documented reports of “red skin” as being erythema, when it may 

have been vasodilation caused by heat from the sunlamps. Cokkinides et al. 2009 [Ref. 16] also 

did not differentiate home tanning from salon tanning and also may have erroneously classified 

all reports of “getting red” as erythema.  

Burning must be avoided in indoor tanning, as well as in outdoor tanning.  By 

condemning all intentional UV radiation whether burning or nonburning, FDA and the CDC 

dilute the important message of avoiding UV burns.   FDA and the CDC should focus on 

reducing the alarmingly-high incidence of sunburns in the United States as well as reducing the 

incidence of UV burns in “indoor tanning,” primarily by warning the public about the dangers of 

burns in use of indoor tanning equipment at home and in other unregulated settings.  
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(e)  Statement: “On a cellular level, UV radiation has been known to cause DNA damage”  

[80 Fed. Reg. at 79496].  Explanation: While this statement is true, it fails to highlight that the 

human body has DNA-repair mechanisms and other types of mechanisms to protect the body 

from UV radiation.  Additionally, UV radiation is essential for good human health.  See 

Attachment B.  

(f)  Statement:  “Although the risks associated with sunlamp products are applicable to 

all persons, FDA is proposing to restrict the use of this device to persons age 18 and older 

because children and adolescents who are exposed to UV radiation may be at higher risk of 

developing certain types of skin cancer than persons who begin exposure later in life as adults 

(FDA Ref 18 – Autier and Boyle 2008)” [80 Fed. Reg. at 79496].  Explanation:  This statement is 

incorrect.  Autier and Boyle 2008 [Ref. 17] is an article by two of the principal authors of the 

2006 IARC Report [Ref. 18] repeating the conclusions and errors of the IARC Report.  As 

explained above in “Section III. History of Under-18 Science,” the IARC Report is flawed. 

(g) Statement:  “Published medical evidence demonstrates that there is a direct 

correlation between sunlamp product use among youths and their developing melanoma skin 

cancer, as well as other skin cancers (FDA Refs. 25, 26 – Cust et al. 2011 and Balk et al. 2013)” 

[80 Fed. Reg. at 79496].  Explanation:  While it is technically true that there is a correlation 

between sunlamp product use among youths and their developing melanoma skin cancer, as 

well as other skin cancers, the same can be said about adults.  There is no special risk for 

persons under 18.   Also, the same can be said with respect to sun exposure; there is a direct 

correlation between sun exposure among youths and their developing melanoma skin cancer, as 

well as other skin cancers.  There is always a risk of burning associated UV exposure, and UV 

burns have been correlated to melanoma and other skin cancers.  With respect to “indoor 

tanning,” studies have shown that most of the risk of melanoma occurs in home tanning, not in 

commercial tanning salons [Refs. 8-10].   
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Cust et al. 2011 [Ref. 19] is an Australian study concerning “early-onset” melanoma 

(diagnosed at ages 18-39) that found: (1) a 41% increased risk of “early-onset” melanoma for 

ever-use of sunbeds; (2) a 64% increased risk if use began before age 25; and (3) an 88% 

increased risk if used started before age 20.  The study, however, concluded that “after mutual 

adjustment, the association of earlier age at first use of sunbeds with melanoma was attenuated 

by about 50%” [Ref. 19].  The failure of this study to include sunburn data in its final models is 

problematic, since sunburns are the only widely-acknowledged environmental risk factor for 

melanoma. Notably, Cust et al. 2011 collected data on place of use (home, commercial tanning 

salon, etc.) but did not present these data in its report.  Since Australia had very few commercial 

tanning salons at the time of this study, this failure to separate home use from commercial 

tanning salon use renders Cust et al. 2011 unhelpful with respect to the risk of melanoma 

associated with commercial tanning salons.  The authors noted that “a recent study (Lazovich et 

al 2010 [Ref. 1]) suggested that early age at first use of a sunbed is most likely a marker for 

cumulative sun exposure, and not an indication of increased susceptibility for younger people”  

[Ref. 19].  Cust et al. 2011 was taken into consideration in the Colantonio et al. 2014 [Ref. 2] 

meta-analysis which, as noted above, found no statistically significant increased risk of 

melanoma for use of indoor tanning by persons under age 25 compared to persons age 25 and 

older.   

Balk et al. 2013  [Ref. 20] is an article (not a study) written by a pediatrician, a 

dermatologist, and a public health professional, all of whom are well qualified in their fields but 

are not epidemiological scientists.  Their article expresses the widely held, but incorrect, view 

among dermatologists that all UV exposure is harmful.  Neither Cust et al. 2011 nor Balk et al. 

2013 provides support for FDA’s stated view that persons under age 18 are particularly 

vulnerable to carcinogenic impact of indoor tanning. 
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(h) Statement:  “Melanoma is a leading cause of cancer death in women ages 15 to 29 

years old and there is some evidence that suggests use of sunlamp products is an underlying 

cause [FDA Refs. 27, 28 – Diffey et al. 2007 and Herzog et al. 2007]” [80 Fed. Reg. at 79496].  

Explanation:  This statement is incorrect. Melanoma is not a leading cause of cancer death in 

women ages 15 to 29.  Diffey et al. 2007 [Ref. 21] is an editorial endorsing the flawed 2006 IARC 

Report [Ref. 18].  Herzog et al. 2007 [Ref. 22] is a National Cancer Institute publication on 

cancer incidence and mortality for adolescents and young adults.  It notes that from 1975 to 

2000, melanoma was the third most common type of cancer in women ages 15 to 29; but it also 

notes that melanoma for women ages 15-19 is highly curable, with a five-year survival rate 

exceeding 95%.  Herzog et al. 2007 does not present any data supporting FDA’s flawed 

statement that melanoma is a leading cause of cancer death in women ages 15 to 29.  Data from 

Cancer Research UK show that cancer deaths in women ages 15-24 in the United Kingdom 

between 2010 and 2013 totaled 124 and that melanoma was not one of the five leading causes. 

[Cancer Research UK, “Most common causes of cancer deaths by age in females,” available at 

http://www.cancerresearchuk.org/health-professional/cancer-statistics/mortality/age].  

National Cancer Institute SEER data show the same result.   

(i) Statement:  “There is increasing epidemiological evidence that shows that tanning at 

ages younger than 18 years increases the risk of developing melanoma (FDA Refs.25, 29 to 32 – 

Cust et al. 2011, Reed et al. 2012, Boniol et al. 2012, Colantonio et al. 2014, Wehner et al. 2012)” 

[80 Fed. Reg. at 79496].  Explanation: This statement incorrect. There is increasing 

epidemiological evidence that demonstrates that tanning at ages younger than 18 years 

compared to tanning at ages 18 years and older carries no particular risk for melanoma [Refs. 

1,2].  That is not to say “indoor tanning” is without risk.  As noted above, studies have correlated 

“indoor tanning” to a 16% increased risk of melanoma for people of all ages, but “indoor 

tanning” as used in such studies includes home and other unregulated indoor tanning as well as 

http://www.cancerresearchuk.org/health-professional/cancer-statistics/mortality/age
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tanning salon indoor tanning.  Home and other unregulated indoor tanning has been correlated 

with most or all of this 16% risk [Refs. 8-10]. 

Reed et al. 2002 [Ref. 23] is a Mayo Clinic study of the incidence of melanoma in one 

county in southeastern Minnesota from 1970 to 2009.  It found that the incidence of melanoma 

in this county is approximately twice the national average and that the increase from 1970 to 

2009 is 50% higher than the national average.  This study had no data on indoor tanning.    

Wehner et al. 2012 [Ref. 24] was a study of non-melanoma skin cancer, not melanoma. 

Boniol et al. 2012 [Ref. 25] is discussed in Section III above; Colantonio et al. 2014 [Ref. 2] is 

discussed in Sections I, II and III above; and Cust et al. 2011 [Ref. 19] is discussed in Section 

IV(g) above.   

(j)  Statement:  “A 2009 IARC report linked UV exposure (including from indoor tanning 

devices) by individuals under age 35 to higher rates of melanoma as compared to a similar 

cohort of individuals who had not used sunlamp products, and recommended that minors not 

use sunlamp products” [80 Fed. Reg. at 79496].  Explanation:  This statement is incorrect; the 

IARC report referred to is the 2006 IARC Report [Ref. 18], not a 2009 IARC report.  In 2009, 

IARC convened 20 scientists from nine countries to review the carcinogenicity of all forms of 

radiation, including UV radiation.   This group reaffirmed the classification of the sun as 

“carcinogenic to humans” (Group 1) and classified UV-emitting tanning devices in the same 

category (Group 1).  “Carcinogenic,” as used by this group of scientists, means capable of causing 

cancer.  These scientists’ actions were correct.  IARC, however, made it appear that these 

scientists were also the authors of the statement “the risk of cutaneous melanoma is increased 

by 75% when the use of tanning devices starts before age 30,” which they were not.  Dr. David G. 

Hoel, one of these scientists, affirmed that they made no such finding.  This finding was made by 
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a completely different working group in a report published in 2006 referred to above as the 

2006 IARC Report.   

(k)  Statement:  “Similarly, a meta-analysis by Gallagher et al. that evaluated metrics of 

sunlamp product exposure, including in young adults, indicated a significantly increased risk of 

cutaneous melanoma subsequent to sunlamp product exposure”  [80 Fed. Reg. at 79496].  

Explanation: This meta-analysis [Ref. 26] has been superseded by Colantonio et al. 2014 [Ref. 

2]. 

(l)  Statement: “Further, a case control study in Connecticut found a relative risk of 1.4 

for melanoma diagnosis when individuals are exposed to sunlamp products before the age of 25 

(FDA Ref. 35 - Chen et al. 1998)”  [80 Fed. Reg. at 79496].  Explanation: This statement is 

incorrect.  Chen et al. 1998 [Ref. 8] found that, for all sunlamp use by persons under age 25, 

whether at home or in a tanning salon and whether using old sunlamps before 1970 (these old 

sunlamps had very high UVB and even some UVC and were outlawed) or new sunlamps after 

1970, the OR for melanoma risk was 1.38 [Ref. 27].  However, as FDA fails to note, Chen et al. 

1998 divided this risk between home use and tanning salon use and found that the OR for home 

use before age 25 was 1.63 (63% increased risk) and the OR for tanning salon use before age 25 

was 0.63 (37% reduced risk) [Ref. 28].   FDA also does not discuss that Chen et al. 1998 divided 

the risk between use before 1970 and after 1970 and found that the OR for use before 1970 by 

persons before age 25 was 1.62 (62% increased risk) and the OR for use after 1970 by persons 

under 25 was 0.54 (46% reduced risk) [Ref. 29]. 

(m)  Statement:  “Individuals under 18 who are exposed to UV radiation…are particularly 

vulnerable to the damaging effects of UV radiation and…are particularly vulnerable to 

developing skin cancer (FDA Ref. 38 – Whiteman et al. 2001]” [Fed. Reg. at 79496].  

Explanation: This statement is incorrect.  Whiteman et al. 2001 [Ref. 30] found that “case 
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control studies differed widely in their findings, and no consistent associations with childhood 

sun exposure were observed.”  Also, see discussion in Section IV(c) above. 

 (n)  Statement: “The World Health Organization (WHO) has classified UV radiation 

from sunlamp products as a class I carcinogen based on the 2009 IARC report that linked 

sunlamp product use by individuals under age 35 to higher rates of melanoma…” [80 Fed. Reg. 

at 79496].  Explanation:  As previously mentioned, in 2009, IARC convened 20 scientists from 

nine countries to reassess the carcinogenicity of all forms of radiation.  The 2009 Report issued 

by this group did not link sunlamp product use by individuals under age 35 to higher rates of 

melanoma, as stated by FDA.  The report that purported to link sunlamp product use by 

individuals under age 35 to higher rates of melanoma is the 2006 IARC Report [Ref. 18].  Dr. 

David Hoel, who was one of these 20 scientists, has written a paper showing that the 2006 IARC 

Report is biased and that its finding that use of sunlamp products by persons under age 35 

increases their risk of melanoma by 75% is invalid.  See Attachment C. 

 (o)  Statement: “Restricting use of these devices to individuals 18 and over should reduce 

future morbidity and mortality from melanoma and other skin cancers and would help to 

protect the public health, according to both expert advisory opinion and findings from current 

scientific, medical, and public health policy literature (FDA Ref. 54 – Hirst et al. 2009)”  [80 

Fed. Reg. at 79497].  Explanation: This statement is incorrect.  Restricting use of commercial 

tanning salons to individuals 18 and over may possibly cause additional health problems by 

leading to an increase in underage tanning at home.   See Attachment D.   Hirst et al. 2009 [Ref. 

31] is a study that begins with the assumption that restricting indoor tanning to persons 18 and 

older will reduce the incidence of melanoma by 18% for the public and by 49% for persons under 

age 35.  Based on this assumption, the study unsurprisingly concludes that preventing minors 

from indoor tanning has the potential to reduce the incidence of skin cancers and related costs. 
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V.  Additional Observations 

 Several dermatologists have filed more-or-less identical docket comments with FDA on 

the proposed rule.  These comments include the following language: “It is estimated that indoor 

tanning [by this, in context, they are referring to indoor tanning in commercial tanning salons, 

not tanning at home or in some other unregulated setting] causes upwards of 400,000 cases of 

skin cancer in the U.S. each year.  In fact, using indoor tanning before age 35 can increase your 

risk of melanoma – the deadliest form of skin cancer – by 59% and the risk increases with each 

use.”   

 The first sentence quoted above is based on Wehner et al. 2014 [Ref. 34], a study of 

highly questionable and inaccurate science.  See Attachment G for a review of this study by Dr. 

Diana B. Petitti, an epidemiologist and expert on meta-analyses.  The second sentence is based 

on Boniol et al. 2012 [Ref. 25].  As noted under “III. History of Under-18 Science” above, the 

CDC removed this 59% figure from the CDC’s website after it was challenged as being incorrect. 

This is the same misinformation that the AADA has used to convince state legislators to 

enact bans on use of tanning salons by persons under 18.  See Attachment F.  We encourage FDA 

to carefully scrutinize: (1) comments relying upon this misinformation, and (2) studies 

potentially sponsored and/or funded by the dermatological, cosmetic, and sunblock industries.   

VI. Conclusion 

 There is no scientific basis for FDA’s proposed ban on use of indoor tanning salons by 

persons under the age of 18.  
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David G. Hoel, Ph.D. 
36 South Battery 

Charleston, South Carolina 29401 
 

   Telephone: 843-723-1155      EmaiL: dghoel@gmail.com  

 

March 21, 2016 

 

Neil R. P. Ogden 
Center for Devices and Radiological Health 
Food and Drug Administration 
 
 Re: Docket No. FDA-2015-N-1765 
       Proposed Rule for the Restricted Sale, Distribution, and Use of Sunlamp Products 
 
Dear Mr. Ogden: 
 
 There is no real credible scientific evidence that persons under age 18 are at increased 
susceptibility to the effects of indoor tanning than older individuals. Lazovich et al. 2010 [Ref. 1] 
expressly found that younger individuals are not at increased susceptibility to the effects of UV 
radiation, and Colanatonio et al. 2014 [Ref. 2] found that there is no statistically significant 
correlation between the use of sunbeds before age 25 and increased risk of melanoma.  
Colantonio et al. 2014 was a meta analysis (weighted average of odds ratios) of 7 studies which 
considered separately the risk of melanoma for those first beginning tanning under the age of 25 
with those that first began after age 25.  The weighted average of the 7 odds ratio for melanoma 
for those under age 25 years was 1.35 with a 95% confidence interval of 0.99 to 1.84.  Since the 
value of 1.0 for the odds ratio was included within the confidence interval the estimated average 
of 1.35 is not considered to be statistically different from 1.0.  One of the studies in the group of 
7 (Chen et al. 1998 [Ref. 3]) also separated those first exposed before 1970 from those first 
exposed after 1970.  Since the older pre 1970 sunbeds and lamps used a different UVR 
frequency it would be more appropriate to use the post 1970 data in the Chen study in the meta 
analysis.  Doing this reduces the meta analysis estimated odds ratio to 1.18 with a confidence 
interval of 0.80 to 1.74.  This is no different than the corresponding estimate for those who first 
began tanning after the age of 25 of 1.16 with a confidence interval of 0.90 to 1.49.  Neither 
estimate is statistically significant. 
 
 Studies that have separated out data from home use and tanning salon use of sunlamp 
products have found little risk of melanoma from tanning salons and high risk of melanoma from 
home use of sunlamp products [Refs. 3, 4].   Chen et al. found among those first tanning under 
age 25 that there was a statistically significant melanoma increase in those using sunlamps at 
home with an odds ratio = 1.79 while for those using commercial tanning had a non significant 
odds ratio of 0.63. This is probably because of the increased risk of UV burns in home use of 
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Summary 

Overview of Reviewed Publication 

This report is a critical review of the Wehner et al. (2014) publication titled “International 
Prevalence of Indoor Tanning:  a Systematic Review and Meta-analysis.”  The Wehner et al. 
(2014) publication presents estimates of the prevalence of ever exposure to indoor tanning and 
exposure to indoor tanning in the past year among adults, adolescents, and university students 
in the United States, Northern and Western Europe, and Australia.  The publication also 
presents the results of a model that uses the meta-analytically-derived summary estimates of 
the prevalence of ever exposure to indoor tanning in adults based on the studies identified in 
the systematic review in conjunction with other data (described in more detail below) to 
estimate of the number of squamous cell skin cancers, basal cell cancers and malignant 
melanomas attributable each year to indoor tanning in the United States, Northern and 
Western Europa, and Australia.   
 
Based on their systematic review and meta-analysis, Wehner et al. (2014) conclude that the 
prevalence of ever exposure to indoor tanning is 35% in adults in the United States, 42% in 
adults in Northern and Western Europe and 11% in adults in Australia.  Using these prevalence 
estimates and other data, Wehner et al. (2014) conclude that 419,245 skin cancers, including 
6,199 melanomas, are attributable each year to indoor tanning in the United States; that 
26,484 skin cancers, including 4,874 melanomas, are attributable each year to indoor tanning in 
Northern and Western Europe; and that 18,441 skin cancers, including 301 melanomas, are 
attributable each year to indoor tanning in Australia.   
 
Estimates of the number of skin cancers attributable each to indoor tanning in the United 
States are presented as facts about the effects of indoor tanning at the Centers for Disease 
Control and Prevention (CDC) website 
http://www.cdc.gov/cancer/skin/basic_info/indoor_tanning.htm (access 11/14/2015) .  They 
are featured in a 2015 CDC grand rounds that is available at the CDC website 
www.cdc.gov/cdcgrandrounds/pdf/archives/2015/april2015.pdf.  The prevalence estimate for 
ever exposure to indoor tanning in adults in the United States and the estimates of the number 
of skins cancer attributable to tanning in the United States are cited in a December 18, 2015 
New York times article about indoor tanning 
(http://www.nytimes.com/2015/12/19/health/fda-proposes-ban-on-indoor-tanning-for-
minors-to-fight-skin-cancer.html ) 
 

Scope of Comments in the Report 

My comments about the Wehner et al. (2014) publication pertain to the systematic review and 
meta-analysis that identified the studies that were used to derive summary estimates of the 
prevalence of ever exposure to indoor tanning in adults in the United States, Northern and 

http://www.cdc.gov/cancer/skin/basic_info/indoor_tanning.htm
http://www.cdc.gov/cdcgrandrounds/pdf/archives/2015/april2015.pdf
http://www.nytimes.com/2015/12/19/health/fda-proposes-ban-on-indoor-tanning-for-minors-to-fight-skin-cancer.html
http://www.nytimes.com/2015/12/19/health/fda-proposes-ban-on-indoor-tanning-for-minors-to-fight-skin-cancer.html
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Western Europe, and Australia and to the use of these prevalence estimates to derive an 
estimate of the number of skin cancers attributable each year to indoor tanning in the United 
States, Northern and Western Europe, and Australia. 

My Conclusions 

United States 
None of the studies reporting the prevalence of ever exposure to indoor tanning in adults that 
Wehner et al. 2014 identified in their systematic review provide data representative of the 
general adult population of the United States.  Several of the studies are from haphazard 
samples.  For example, one study, Mawn and Fleischer 1993 (Wehner et al. reference 23) 
collected data using self-administered questionnaires distributed to “477 persons in a shopping 
mall, at a social gathering, and on a vacation cruise ship.”  Another study, Hoerster et al. 2007 
(Wehner reference 40) collected data about the prevalence of ever exposure to indoor tanning 
in adults in the United States from a telephone survey of households that were selected 
because they had a high likelihood of having a child 14, 15, 16, or 17.  Responses about ever 
exposure to indoor tanning in adults pertain to households with an adult who had a child age 
14, 15, 16, or 17 years.  One study, Lazovich et al. 2008 (Wehner reference 36), collected data 
about the prevalence of ever exposure to indoor tanning in adults in the United States using an 
interviewer-administered questionnaire given to a 26 adults recruited from an undergraduate 
psychology seminar and a convenience sample of adult staff and friends in Virginia and from 
flyers, announcements, and advertisements in Massachusetts.  One study Cohen et al. 2013 
(Wehner reference 29) collected data about the prevalence of ever exposure to indoor tanning 
in adults in the United States using a self-administered questionnaire given to a “convenience” 
sample of 100 parents of children being seen in three pediatric practices in Chicago.    
 
One study, Mawn and Fleischer 1993 (Wehner et al. reference 23), collected data in 1992, more 
than two decades before 2014, the year for which the estimate of the prevalence of ever 
exposure to indoor tanning in adults was made.  Several other studies collected data more than 
a decade before 2014.   
 
The meta-analytically derived estimate of the prevalence of ever exposure to indoor tanning for 
adults in the United States based on the studies identified by Wehner et al. (2014) is 
meaningless; the estimate of the number of skin cancers attributable to indoor tanning in the 
United State based on this meaningless estimate is meaningless. 
 
Northern and Western Europe 
The Wehner et al. (2014) systematic review identified studies of the prevalence of ever 
exposure to indoor tanning adults that were done in the United Kingdom, Ireland, France, 
Germany, Denmark, and Sweden.  Only one study, Borner et al. (2009) had a sampling frame 
that could have yielded data representative of Germany but the r response rate was very low 
(13%).  Germany is not representative of all of Northern and Western Europe.  Austria, Belgium, 
Luxembourg, the Netherlands, Estonia, Finland, Iceland, Latvia, Lithuania, Norway and 
Switzerland are countries in Northern and Western Europe for which no prevalence data were 
identified.   
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One study, Bränstrom et al. 2004 (Wehner reference 28), collected data about the prevalence 
of ever exposure to indoor tanning in adults based on population-based sample limited to 
adults age 18-37 years in Stockholm County, Sweden  One study, Pertl et al. 2010 (Wehner 
reference 37), collected data about the prevalence of ever exposure to indoor tanning in adults 
using an interviewer-administered questionnaire given to “convenience sample” of adults 
between age 16 and 27 recruited in “various locations around Ireland (e.g., schools, sports 
clubs, universities and train stations.”   
 
One study, Jackson et al. 1999, (Wehner reference 33) collected data in 1995, nineteen years 
before 2014, the year for which the estimate of prevalence was made.  Several other studies 
collected data more than a decade before 2014.  
 
The meta-analytically derived estimate of the prevalence of ever exposure to indoor tanning for 
adults in Northern and Western Europe based on the studies identified by Wehner et al. (2014) 
is meaningless; the estimate of the number of skin cancers attributable to indoor tanning in 
Northern and Western Europe based on this meaningless estimate is meaningless. 
 
Australia 
The Wehner et al. (2014) systematic review identified one study (Francis et al. 2010) that 
reported a measure of the prevalence of ever exposure to indoor tanning adults in Australia 
that is probably “in the ball park.”  The prevalence measure based on data collected in 
2007/2008 is reasonably current considering 2014 as the year for which the estimate was 
made.  The sources of data on the annual number of incident melanoma and non-melanoma 
skin cancers in Australia is credible and I was able to verify the accuracy of these estimates.   
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Summary of the Systematic Review and Meta-analysis 
Wehner et al.’s state (p. 391) that their systematic review sought to obtain prevalence 
estimates “representative of the general population.”  Specifically excluded as non-
representative (page 391) were “studies of groups recruited based on factors that could be 
related to indoor tanning (e.g., studies of indoor tanners, skin cancer screening participants, 
dermatology clinic patients, and patients with skin cancer).”  Also excluded (page 391) were 
case-control studies. 
 
Wehner et al. (2014) do not specify the criteria used to define an estimate of prevalence as 
representative of the general population other than by applying these exclusions.   
 
The systematic review identified 17 studies reporting on the prevalence of ever exposure to 
indoor tanning in adults that the authors concluded met the eligibility criterion as 
representative of the general population.  (Mawn and Fleisher 1991; Moore et al. 2003; 
Lazovich et al. 2005; Woodruff et al. 2006; Hoerster et al. 2007; Lazovich et al. 2008; Cohen et 
al. 2013; Jackson et al. 1999; Boldeman et al. 2001; Bränstrom et al. 2004; Ezzedine et al. 2008; 
Börner et al. 2009; Schneider et al. 2009; Pertl et al. 2010; Køster et al. 2011; Schneider et al. 
2013; Lawlor et al. 2006; Francis et al. 2010.  These studies reported 22 estimates of the 
prevalence of ever exposure to indoor tanning in adults.  The estimates of prevalence of ever 
exposure to indoor tanning in adults in these 17 studies are shown in Wehner et al.’s Figure 2 
forest plot (page 393). 
 
Seven studies (Mawn and Fleisher 1991; Moore et al. 2003; Lazovich et al. 2005; Woodruff et al. 
2006; Hoerster et al. 2007; Lazovich et al. 2008; Cohen et al. 2013) met the Wehner et al. (2104) 
eligibility criterion as representative of ever exposure to indoor tanning in United States adults.  
These studies yielded seven estimates of prevalence of ever exposure to indoor tanning in 
adults in the United States.   
 
Nine studies identified in the systematic review (Jackson et al. 1999; Boldeman et al. 2001; 
Bränstrom et al. 2004; Ezzedine et al. 2008; Börner et al. 2009; Schneider et al. 2009; Pertl et al. 
2010; Køster et al. 2011; Schneider et al. 2013) met the Wehner et al. (2014) eligibility criterion 
as representative of the prevalence of ever exposure to indoor tanning in adults in Northern 
and Western Europe.  These studies yielded 13 estimates of prevalence of ever exposure to 
indoor tanning in adults in Northern and Western Europe.  
 
Two studies identified in the systematic review (Lawlor et al. 2006; Francis et al. 2010) met the 
Wehner et al. (2104) eligibility criterion as representative of the prevalence of ever exposure to 
indoor tanning in Australia adults;.  These studies yielded three estimates of prevalence of ever 
exposure to indoor tanning in adults in Australia. 
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Measures of Exposure Prevalence Representative of the General 
Population 
Exposure prevalence is the proportion of individuals in a defined population that have been 
exposed to a factor that affects or might affect disease or health.  Exposure prevalence is 
measured in relation to a specified point in time (point prevalence) or during a specified period 
of time (period prevalence).  For indoor tanning, possible measures of exposure prevalence 
include ever exposure in a lifetime and exposure in the last day, month, year, or some other 
time period.   
 
Exposure prevalence is usually measured by collecting information directly from potentially 
exposed individuals using surveys or questionnaires, although for some conditions that are 
considered exposures (e.g., obesity, low hemoglobin), exposure prevalence might be measured 
using physical examination or laboratory measurement of blood or bodily fluids.  For indoor 
tanning, exposure prevalence has been measured by collecting information directly from 
potentially exposed individuals. 
 
Measures of exposure prevalence that represent exposure in the general population are often 
of public health interest.  They are used to guide policies that seek to mitigate the adverse 
effects of the exposure on health with the aim of improving health and well-being.   
 
It is difficult to obtain measures of exposure prevalence that are representative of the general 
population.  To accomplish this aim requires drawing samples (generally large samples) that are 
representative of the general population (or drawing samples that can be made to represent 
the general population, such as stratified samples and appropriate weighted analysis); 
collecting data systematically with scrupulous attention to quality control in data collection; 
obtaining high response rates or obtaining responses that are representative of those asked to 
provide data; and appropriately analyzing data.   
 
To be useful for making policy pertinent to the general population of a country or a region or 
the world, exposure prevalence data must be reasonably current.   
 
Several on-going periodic surveys—e.g., the National Health Interview Survey (NHIS) and the 
Behavioral Risk Factor Surveillance System (BRFSS) in the United States and comparable surveys 
in other countries—collect information on the current prevalence of various exposures using 
methods that attempt to assure that exposure prevalence is representative of the general 
population. 
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Description of Studies in the Systematic Review and Meta-
analysis Considered Representative of the General Population 

Summary 
The description of the studies considered to be eligible as representative of the prevalence of 
ever exposure to indoor tanning in adults appears in Wehner et al.’s (2014) e-Appendix.  Absent 
from this e-Appendix description are statements about the survey method (e.g., self-
administered questionnaire, interviewer administered questionnaire, phone survey, mailed 
survey, web survey), detail about the methods for selecting potential participants and/or the 
sampling frame, and response rates.   
 
I read the full text of each of 16 of the 17 publications that Wehner et al. (2014) identified as 
yielding an estimate of the prevalence of ever exposure to indoor tanning in adults 
representative of the general population.  The full text of one study (Mawn and Fleischer 1993) 
could not be obtained but the abstract presented detail on the study methods.  I prepared a 
table (Table 1) that describes the survey method, the sampling frame / data collection method, 
and the response rate from the 17 publications.  The exact wording from the methods section 
of several papers is presented in the table in several instances.  Table 1 provides information on 
the year of data collection, which appears also in the Wehner et al. (2014) e-Appendix.   
 
My Table1 includes my comments on the representativeness of the data for the country/region 
for which the data are meant to be representative and delineates other concerns about using 
the data to draw conclusions about the prevalence of ever exposure to indoor tanning in adults 
for the general population of the United States, Northern and Western Europe, and Australia.  A 
summary of the studies and my comments on each study considering the representativeness of 
the data for the general population is summarized below.   

United States 

Mawn and Fleischer 1993 (Wehner reference 23) collected data about the prevalence of ever 
exposure to indoor tanning in adults in 1992 using self-administered questionnaires distributed 
to “477 persons in a shopping mall, at a social gathering, and on a vacation cruise ship.”  The 
response rate was not reported in the abstract.   
 
Comment.  The data are not current.  The sample is haphazard.  The data on the prevalence of 
ever exposure to indoor tanning in adults reported in this study are not representative of the 
general population of adults in the United States.    
 
Moore et al. 2003 (Wehner reference 25) collected data about the prevalence of ever exposure 
to indoor tanning in adults in 2002 using a self-administered questionnaire “distributed 
randomly by nursing staff to patients over the age of 18 who had a routine appointment” in a 
single primary care clinic in rural northeaster North Dakota.  The response rate was not 
reported.   
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Comment.  The data are not current.  The sample is a convenience sample, not a representative 
sample.  The data on the prevalence of exposure to indoor tanning reported in this study are 
not representative of the general population of adults in the United States.    
 
Lazovich et al. 2005 (Wehner reference 24) collected data about the prevalence of ever 
exposure to indoor tanning in adults in 2002 using a telephone survey of adults from randomly 
selected households in Minnesota.  The response rate was 45%.   
 
Comment:  The data are not current.  The response rate is probably high enough to yield a 
sample that is representative of adults in Minnesota.   Minnesota is not, however, 
representative of the entire United States.  The data on the prevalence of ever exposure to 
indoor tanning in adults reported in this study are not representative of the general population 
of adults in the United States.    
 
Woodruff et al. 2006 (Wehner reference 40) collected data in 2004 about the prevalence of 
ever exposure to indoor tanning in adults in the United States in a telephone survey of 
households in Columbia, South Carolina and New Haven Connecticut that were selected 
because they had a high likelihood of having a child age 14, 15, 16, or 17.  Responses about ever 
exposure to indoor tanning in adults pertain to adults living in households that had a child age 
14, 15, 16, or 17 years.  The response rate was 50% with an introductory letter and 45% 
without.  This study was a pilot study for the study reported by Hoerster et al. (2007).   
 
Comment:  The data are not current.  The response rate is probably high enough to yield a 
sample that is representative of adults in Columbia, South Carolina and New Haven, 
Connecticut living in households that have a child age 14-17 years.  Data on the prevalence of 
exposure to indoor tanning in adults living in households that have a child in the age range 14-
17 years are not representative of all adults.  Data from adults in Columbia, South Carolina and 
New Have Connecticut are not representative of adults in the entire United States.  The data on 
the prevalence of ever exposure to indoor tanning in adults reported in this study are not 
representative of the general population of adults in the United States.    
 
Hoerster et al. 2007 (Wehner reference 40) collected data in 2005 about the prevalence of ever 
exposure to indoor tanning in adults in the United States from a telephone survey of 
households that were selected because they had a high likelihood of having a child 14, 15, 16, 
or 17.  Responses about ever exposure to indoor tanning in adults pertain to households with 
an adult who had a child age 14, 15, 16, or 17 years.  The sampled households in this study 
were in the 100 largest cities in the United States.  The response rate was 75%.   
 
Comment:  The data are not current.  The response rate is high enough to yield a sample that is 
representative of adults in the 100 largest cities in the United States living in households that 
have a child age 14-17 years.  Data about adults living in the 100 largest cities would 
approximate data from adults living in the entire United States only if a very high proportion of 
all adults in the United States live in these 100 cities; the proportion of the United States adult 
population living in these 100 cities is not discussed.  Data on the prevalence of exposure to 
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indoor tanning in adults living in households that have a child in the age range 14-17 years are 
not representative of all adults.  The data on the prevalence of ever exposure to indoor tanning 
in adults reported in this study are not representative of the general population of adults in the 
United States.    
 
Lazovich et al. 2008 (Wehner reference 36) collected data in 2006 about the prevalence of ever 
exposure to indoor tanning in adults in the United States using an interviewer-administered 
questionnaire given to a 26 adults recruited from an undergraduate psychology seminar and a 
convenience sample of adult staff and friends in Viriginia and from flyers, announcements, and 
advertisements in Massachusetts.  The response rate was not reported. 
 
Comment:  The data are reasonably current.  The sample is haphazard.  The data on the 
prevalence of ever exposure to indoor tanning in adults reported in this study are not 
representative of the general population of adults in the United States.    
 
Cohen et al. 2013 (Wehner reference 29) collected data in 2010 about the prevalence of ever 
exposure to indoor tanning in adults in the United States using a self-administered 
questionnaire given to a “convenience” sample of 100 parents of children being seen in three 
pediatric practices in Chicago.  The response rate was not reported.   
 
Comment:  The data are reasonably current.  Data on the prevalence of ever exposure to 
indoor tanning in parents of children being seen in a pediatric practice in Chicago are not 
representative of adults in Chicago.  Data on the prevalence of ever exposure to indoor tanning 
in adults in Chicago is not representative of adults in the entire United States.  The data on the 
prevalence of ever exposure to indoor tanning in adults reported in this study are not 
representative of the general population of adults in the United States.    
 

Northern and Western Europe 

Jackson et al. 1999 (Wehner reference 33) collected data about the prevalence of ever 
exposure to indoor tanning in adults in 1995 using a self-administered questionnaire given to 
randomly selected patients age 16+ years being seen for a GP consultation in 18 randomly 
selected group practices in Crewe and Macclesfield Health Districts in Cheshire, United 
Kingdom.  The response rate was 89% for practices asked to participate.  The response rate was 
69% in patients asked to respond. 
 
Comment:  The exposure prevalence data are not current.  The response rate for both practices 
and patients is high enough to yield a sample that is representative of adults who are being 
seen for a GP consultation in this area of the United Kingdom.  It is not certain whether adults 
being seen by a GP in these health districts are representative of all adults in these health 
districts.  Adults in this area of the UK are not representative of all adults in the UK.  The UK is 
not representative of all of Northern and Western Europe.  The data on the prevalence of ever 
exposure to indoor tanning in adults reported in this study are not representative of the general 
population of adults in Northern and Western Europe.   
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Boldeman et al. 2001 (Wehner reference 26) collected data about the prevalence of ever 
exposure to indoor tanning in adults in 1999 using a questionnaire mailed to a random sample 
of adults age 20-50 years in Stockholm County, Sweden  The response rate was 68%.  
 
Comment: The exposure prevalence data are not current.  The response rate is high enough to 
yield a sample that is representative of adults age 20-50 years in Stockholm County, Sweden.  
Adults age 20-50 years in Stockholm County are not representative of all adults in Sweden.  
Sweden is not representative of all of Northern and Western Europe.  The data on the 
prevalence of ever exposure to indoor tanning in adults reported in this study are not 
representative of the general population of adults in Northern and Western Europe.   
 
Bränstrom et al. 2004 (Wehner reference 28) collected data about the prevalence of ever 
exposure to indoor tanning in adults in 2001 using a questionnaire mailed to a “random 
population-based sample” of adults age 18-37 years in Stockholm County, Sweden  The 
response rate was 55%.  
 
Comment:  The exposure prevalence data are not current.  The response rate is high enough to 
yield a sample that is representative of adults age 20-37 years in Stockholm County, Sweden.  
Adults age 20-37 years in Stockholm County are not representative of all adults in Sweden.  
Sweden is not representative of all of Northern and Western Europe.  The data on the 
prevalence of ever exposure to indoor tanning in adults reported in this study are not 
representative of the general population of adults in Northern and Western Europe.   
 
Ezzedine et al. 2008 (Wehner reference 30) collected data about the prevalence of ever 
exposure to indoor tanning in adults in 2001 using a questionnaire—the “sun survey”--mailed 
to 12,741 participants in a French cohort study that was assembled in 1994-1995.  The response 
rate to the “sun survey” among cohort members was 57%.  
 
Comment:  The exposure prevalence data are not current.  The response rate is probably high 
enough to yield data that representative of all cohort members.  While the original cohort was 
assembled to be representative of French adults in 1994-1995, the representativeness of the 
cohort of French adults in 2001 is uncertain.  France is not representative of all of Northern and 
Western Europe.  The data on the prevalence of ever exposure to indoor tanning in adults 
reported in this study are not representative of the general population of adults in Northern 
and Western Europe.   
 
Börner et al. 2009 (Wehner reference 27) collected data about the prevalence of ever exposure 
to indoor tanning in adults in 2007 using a telephone survey of a nationally representative 
sample of Germans age 14+ years contacted using random digit dialing.  The response rate was 
13%.  
 
Comment:  The exposure prevalence data are reasonably current.  The response rate is very 
low and the data may not be representative of Germans 14+ years of age given the low 
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response rate.  Germany is not representative of all of Northern and Western Europe.  The data 
on the prevalence of ever exposure to indoor tanning in adults reported in this study are not 
representative of the general population of adults in Northern and Western Europe.   
 
Schneider et al. 2009 (Wehner reference 39) collected data about the prevalence of ever 
exposure to indoor tanning in adults in 2007 using a telephone survey of households in 
Mannheim, Germany.  Households with an adult 18-45 years were identified and one adult per 
household provided a response to the survey.  The response rate was 38%. 
 
Comment:  The exposure prevalence data are reasonably current.  The response rate is 
marginal and the data may not be representative of adults in Mannheim, Germany age 18-45 
given the low response rate.  Even if the data are representative of adults 18-45 years in 
Mannheim, Germany, adults 18-45 years are not representative of all adults in Mannheim, 
Germany.  Mannheim, Germany is not representative of all of Germany.  Germany is not 
representative of all of Northern and Western Europe.  The data on the prevalence of ever 
exposure to indoor tanning in adults reported in this study are not representative of the general 
population of adults in Northern and Western Europe.   
 
Pertl et al. 2010 (Wehner reference 37) collected data about the prevalence of ever exposure to 
indoor tanning in adults in late 2007 and early 2008 using an interviewer-administered 
questionnaire given to “convenience sample” of adults between age 16 and 27 recruited in 
“various locations around Ireland (e.g., schools, sports clubs, universities and train stations).”  
The response rate was not reported.  
 
Comment:  The exposure prevalence data are reasonably current.  The sample is haphazard.  
The data pertain to adults between 16 and 27 years of age in Ireland and adults 16-27 years of 
age are not representative of all adults in Ireland.  Ireland is not representative of all of 
Northern and Western Europe.  The data on the prevalence of ever exposure to indoor tanning 
in adults reported in this study are not representative of the general population of adults in 
Northern and Western Europe.   
 
Køster et al. 2011 (Wehner reference 34) collected data about the prevalence of ever exposure 
to indoor tanning in adults in March 2007, August 2007, August 2008, and August 2009 using 
web and telephone surveys of a nationally representative sample of residents of Denmark.  
Reported analyses of the prevalence of exposure to indoor tanning excluded adults age 60+ 
years.  The response rates varied by survey year and ranged from 26% in 2009 to 47% in August 
2007.  
 
Comment:  The exposure prevalence data are reasonably current.  The response rates are 
marginal and the respondents may not be representative of Danish adults age <60 years.  
Adults age <60 years are not representative of all Danish adults.  Denmark is not representative 
of all of Northern and Western Europe.  The data on the prevalence of ever exposure to indoor 
tanning in adults reported in this study are not representative of the general population of 
adults in Northern and Western Europe.   
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Schneider et al. 2013 (Wehner reference 38) collected data about the prevalence of ever 
exposure to indoor tanning in adults in 2012 using a telephone survey of households Germany.  
Using a multistage sampling strategy, households with an adult 14-45 years were identified and 
one adult per household provided a response to the survey.  The response rate was 28%. 
 
Comment:  The exposure prevalence data are current.  The response rate is low and the data 
may not be representative of adults in Germany age 18-45 given the low response rate.  Even if 
the data are representative of adults age 18-45 years in Germany, adults 18-45 years are not 
representative of all adults in Germany.  Germany is not representative of all of Northern and 
Western Europe.  The data on the prevalence of ever exposure to indoor tanning in adults 
reported in this study are not representative of the general population of adults in Northern 
and Western Europe.   

Australia 

Lawlor et al. 2006 (Wehner reference 35) collected data about the prevalence of ever exposure 
to indoor tanning in adults in 2004 using a telephone survey of residents of Queensland, 
Australia age 20-75 years.  Households with a landline were identified using a stratified random 
sampling method.  The analysis accounted for the stratified nature of the sample. The response 
rate was not reported. 
 
Comment:  The exposure prevalence data are not current.  The lack of information about the 
response rate is a limitation when judging representativeness.  The sampling frame is an 
appropriate one for generating data that are representative of adults in Queensland, Australia.  
Queensland is not representative of all of Australia. The data on the prevalence of ever 
exposure to indoor tanning in adults reported in this study are not representative of the general 
population of adults in Australia.  
 
Francis et al. 2010 (Wehner reference 31) collected data about the prevalence of ever exposure 
to indoor tanning in adults in 2003/2004 and again in 2007/2008 using a telephone survey of 
residents of Australia age 18-69 years.  A representative sample of households with a landline 
were identified and contacted.  The response rate was 24% in 2003/2004 and 18% in 
2007/2008.   
 
Comment:  The exposure prevalence data for 2003/2004 data are not current.  The exposure 
prevalence data for 2007/2008 are reasonably current.  The sampling frame is an appropriate 
one for generating data that are representative of adults age 18-69 in Australia.  The response 
rate for both 2003/2004 and 2007/2008 is low.  The data on the prevalence of ever exposure to 
indoor tanning in adults reported in this study are not assured to representative of the general 
population of adults in Australia in 2004 given the low response rates.  The restricted age range 
for the sample is a limitation when generalized to all adults in Australia.  The Francis et al. 
(2010) study is the only study identified in the Wehner et al. (2014) systematic review that 
provides information about the prevalence of ever exposure to indoor tanning in adults in a 
country (Australia) that is probably “in the ballpark.” 
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Conclusion 

None of the seven studies that provide data on the prevalence of ever exposure to indoor 
tanning in adults in the United States yielded prevalence estimates representative of the 
general population of adults in the United States.  Two studies (Mawn and Fleischer 1993; 
Lazovich et al. 2008) are based on samples that are haphazard and one of these (Mawn and 
Fleischer 1993) presents data that is obsolete.  Two studies (Moore et al. 2003; Cohen et al. 
2013) use “convenience” samples of patients being seen in highly selected clinical practices in a 
small and unrepresentative region of the United States.  Of the studies, only the study by 
Lazovich et al. (2005) had a sampling frame—randomly selected households in Minnesota—
that is appropriate for drawing conclusions about the general population of adults in Minnesota 
but Minnesota adults are not representative of all adults in the United States.   
 
None of the nine studies that provide data on the prevalence of ever exposure to indoor 
tanning in adults in Northern and Western Europe yielded prevalence estimates representative 
of the general population of adults in Northern and Western Europe.  Only one study done in a 
country in Northern/Western Europe, the Borner et al. (2007) study, was based on nationally 
representative sample of German adults of all ages but this study had a response rate of only 
13%.    
 
One study (Frances et al. 2010) provides data on the prevalence of ever exposure to indoor 
tanning in adults in Australia (Frances et al. 2010) for two different periods—2003/2004 and 
2006-2007—that is based on a nationally representative sample of adults 18-69 years.  The 
response rate was only 24% in 2003/2004 and 18% in 2006/2007 and this is a limitation.  This 
study is the only study identified in the Wehner et al. (2014) systematic review that provides 
information about the prevalence of ever exposure to indoor tanning in adults in a country 
(Australia) that is probably “in the ball park.” 
 

The Model Used to Estimate the Number of Skin Cancers 
Attributable Each Year to Indoor Tanning 

Description of the Model 
Wehner et al.’s Figure 2 forest plot (page 393) shows the estimates of the prevalence of ever 
exposure to indoor tanning in adults for the seventeen studies that were considered to provide 
prevalence estimates representative of the general population (23 estimates) along with a 
summary estimate of the prevalence of ever exposure to indoor tanning for each region and 
overall based on a random effects meta-analysis.  Wehner et al. (2104) used the meta-
analytically derived summary prevalence estimates to derive an estimate of the number of 
incident (new) skin cancers attributable each year to indoor tanning in the United States, in 
Northern and Western Europe, and in Australia.  The estimates of the number of incident skins 
cancers attributable each year to indoor tanning were made in two steps.   
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Step 1.  The first step was to estimate the population proportional attributable risk of skin 
cancer (separately for squamous cell carcinoma, basal cell carcinoma and malignant melanoma 
in each of the three regions) based on the following formula: 
 
 population proportional attributable risk  = 
 (prevalence of exposure x [RR – 1.0]) / 1 + (prevalence of exposure x [RR – 1.0]) 
 
where RR is the relative risk of the skin cancer (squamous cell carcinoma, basal cell carcinoma 
and malignant melanoma in those with ever exposure to indoor tanning. 
 
Step 2.  The next step was to apply the estimate of the population proportional attributable risk 
of skin cancer calculated in Step 1--again separately for squamous cell carcinoma, basal cell 
carcinoma and malignant melanoma in each of the three regions--to estimates of the annual 
number of incident cases of each type of skin cancer in the United States, Northern and 
Western Europe, and Australia.  This step yielded an estimate of the number of incident skin 
cancers of each type attributable to ever exposure to indoor tanning for each region.  These 
estimates were summed to yield an estimate of the total number of incident skin cancer of all 
types attributable each year to indoor tanning. 
 

Data Sources 

Estimates of the Relative Risk of Skin Cancer for Individuals Ever Exposed to 
Indoor Tanning 

 
Estimates of the relative risks (RR) for the three types of skin cancer were based on two 
published systematic reviews and meta-analyses (Boniol et al. 2012; Wehner et al. 2012).  The 
meta-analytically derived summary RR of malignant melanoma for ever exposure to indoor 
tanning in the Boniol et al. (2012) meta-analysis was 1.25.  The meta-analytically derived 
summary RR of basal cell carcinoma for ever exposure to indoor tanning in the Wehner et al. 
(2012) systematic review was 1.29; the summary RR of squamous cell carcinoma was 1.67. 
 
Comment:  I identified two other published systematic reviews that presented summary 
estimates of the RR of malignant melanoma in ever users of indoor tanning were identified 
(Colantonio, Bracken and Bleecker 2014; IARC 2007).  The summary RR of malignant melanoma 
in ever users of indoor tanning was 1.16 (95% CI 1.05-1.28) in Colantonio, Bracken and Beecker 
2014; it was 1.15 (95% CI, 1.00-1.31) in IARC 2007.   
 
I did not identify any other systematic reviews that calculated estimates of the RR of basal cell 
carcinoma or squamous cell carcinoma. 
 
Wehner et al. (2014) state that they used the Boniol et al. 2012 systematic review as the source 
of their summary estimate of the RR of malignant melanoma in ever users of indoor tanning 
because it was “rigorous” had been published in the “last year.”  The Colantonio, Bracken and 
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Beecker (2014) systematic review of melanoma and ever exposure to indoor tanning was 
equally rigorous and was published later than the Boniol et al. (2012) systematic review.  It is 
possible, however, that the Colantonio, Bracken, and Beecker (2014) systematic review was not 
known to Wehner et al. (2014).  The difference in the summary estimates of the RR of 
malignant melanoma in ever users of indoor tanning comparing Boniol et al. (2012) and 
Colantonio, Bracken and Bleecker (2014) is negligible—1.25 and 1.15 respectively. 

Estimates of the Prevalence of Ever Use of Indoor Tanning in Adults 

United States 

Comment:  None of the studies reporting the prevalence of ever exposure to indoor tanning in 
adults that Wehner et al. 2014 identified in their systematic review provide data representative 
of the general population of the United States.  Several of the studies are from haphazard 
samples.   
 
The prevalence data for the seven studies that were meta-analyzed in order to derive a 
summary estimate of the prevalence of ever exposure to indoor tanning were extremely 
heterogeneous (I2 = 96.5%; p < .001), which is not surprising given the heterogeneous nature of 
the studies contributing to the estimate.  In the face of such extreme statistical and 
methodologic heterogeneity, the validity of a meta-analytically derived summary measure of 
prevalence is highly questionable.  The summary estimate of prevalence of ever exposure to 
indoor tanning in adults in the United States based on the studies identified by Wehner et al. 
(2014) is meaningless.   
 

The estimates of prevalence of ever exposure to indoor tanning from the seven studies that 
Wehner et al. (2014) used to estimate prevalence are based on samples that are younger than 
the United States population.  More than 80% of all melanoma and about 70% of non-
melanoma skin cancers in the United States occur in people who are age 65 years or more.  
(Rogers et al. 
2010;http://seer.cancer.gov/csr/1975_2012/browse_csr.php?sectionSEL=18&pageSEL=sect_18_

table.07.html accessed 1/1/2016.)  Applying a prevalence estimate that pertains to younger 
adults to estimates of the number of skin cancers occurring in adults of all ages, influenced 
prominently by adults 65+ years, yields a grossly upwardly biased estimate. 
 

Northern and Western Europe 

Comment:  The Wehner et al. (2014) systematic review identified studies of the prevalence of 
ever exposure to indoor tanning adults that were done in the United Kingdom, Ireland, France, 
Germany, Denmark, and Sweden.  Only one study, Borner et al. (2009) had a sampling frame 
that could have yielded data representative of Germany but the r response rate was very low 
(13%).  Germany is not representative of all of Northern and Western Europe.   
 

http://seer.cancer.gov/csr/1975_2012/browse_csr.php?sectionSEL=18&pageSEL=sect_18_table.07.html
http://seer.cancer.gov/csr/1975_2012/browse_csr.php?sectionSEL=18&pageSEL=sect_18_table.07.html
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Austria, Belgium, Luxembourg, the Netherlands, Estonia, Finland, Iceland, Latvia, Lithuania, 
Norway and Switzerland are countries in Northern and Western Europe for which no 
prevalence data were identified.   
 
The prevalence data for the studies that were meta-analyzed in order to derive a summary 
estimate of the prevalence of ever exposure to indoor tanning were extremely heterogeneous 
(I2 = 99.9%; p < .001), which is not surprising given the heterogeneous nature of the studies 
contributing to the estimate.  In the face of such extreme statistical and methodologic 
heterogeneity, the validity of a meta-analytically derived summary measure of prevalence is 
highly questionable.   

Australia 

Comment:  The Wehner et al. (2014) systematic review identified one study (Francis et al. 2010) 
that reported a measure of the prevalence of ever exposure to indoor tanning adults in 
Australia that is probably “in the ball park.”  The measure for 2007/2008 is reasonably current.  
The source of data on the annual number of incident melanoma and non-melanoma skin 
cancers in Australia is credible and the accuracy of the estimates were verified.   
 
Wehner et al. (2014) report that the data on prevalence of ever exposure to indoor tanning that 
were used to derive a summary estimate of the prevalence of ever exposure to indoor tanning 
were extremely heterogeneous (I2 = 99.9%; p < .001).  This is surprising since the three 
estimates of prevalence for Australia are identical with narrow and virtually identical: 
 

Lawler et al. 2006  0.11 (95% CI 0.10-0.11) 
Francis et al. 2010  0.11 (95% CI 0.10-0.12) 
Francis et al. 2010  0.11 (95% CI 0.10-0.11) 

 
I conclude that a mistake was made in calculating I2. 
 

Estimates of the Number of Incident Cases of Cancer in the United States, 
Northern and Western Europe and Australia 

United States 

Malignant Melanoma 

Data on the annual number of incident melanomas in the United States in 2012 were obtained 
from the National Cancer Institute’s Surveillance, Epidemiology and End Results (SEER) program 
(US National Cancer Institute 2013; Wehner et al. reference 94).   
 
Comment:  SEER is a credible source of data on the annual number of malignant melanomas in 
the United States.  I was able to verify that the number cited in Wehner et al. (2014) is as the 
number was reported in SEER. 
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Non-melanoma Skin Cancer 

The number of incident non-melanoma skin cancers in the United States was based on a 
complex analysis by Rogers et al. (2010) that used census data, the Centers for Medicare and 
Medicaid Services 2007 Trustee’s report and three different databases--the Centers for 
Medicare and Medicaid Services Fee-for-Service Medicare physician/supplier procedure 
summary master file (the “Total Claims Data Set”), the CMS Medicare Limited Data Set 
Standard Analytic File 5% Sample Physician Supplier Data (the “5% Sample Data Set”), and the 
National Ambulatory Medical Care Service database.  The methods section of the Rogers et al. 
(2010) publication that explains how these data sources were used to obtain an estimate of the 
number of non-melanoma skin cancers is reproduced in the Appendix.   
 
Roger’s et al. (2012) estimated that the total number of non-melanoma skin cancers treated in 
2006 in the United States was 3,507,693.  In Rogers et al. (2010), 2,482,801 of the non-
melanoma skin cancers (71%) were ascribed to patients 65 years of age or older.  Based on a 
ratio of skin cancers treated per affected patient of 1.63, Rogers et al. estimated that 2,152,500 
people were treated for non-melanoma skin cancer in the United States in 2006.  
 
Comment:  The claims data pertain to procedures used to treat possible non-melanoma skin 
that also have an ICD-9-CM code for cancer.  The problem of upcoding in claims databases is 
well-known.  The large increase in the number of claims for procedures to treat skin cancer in 
the Medicare fee-for-service population that Rogers et al. (2012) document—from 1,158,298 in 
1992 to 2,048,517 in 2006—raises questions about the data.   
 
In estimating the number of non-melanoma skin cancers attributable to indoor tanning, 
Wehner et al. (2014) allocated 75% of the 3,507,693 skin cancers to basal cell carcinoma 
(n=2,630,770) and 25% to squamous cell carcinoma (n=876,923) without citing a source for this 
allocation ratio, which does not appear in Rogers et al.’s.   

Northern and Western Europe 

Malignant Melanoma 

Wehner et al. (2014) estimated the number of incident cases of malignant melanoma in 
Northern and Western Europe by multiplying the incidence of melanoma in Northern and 
Western Europe reported for 2008 in the IARC GLOBOCAN database (IARC GLOBOCAN 
database; Wehner et al. reference 93) by 285,763,000, which was the size of the adult 
population of Northern and Western Europe in 2008.  The estimated incidence rate for 
melanoma used was 18.1 per 100,000.  Thus,  
 
   18.1 per 100,000 x 285,763,000 = 51,740 
 
Comment:  I was not able to locate an estimate for the incidence of malignant melanoma of 
18.1 per 100,000 for the countries that comprise Northern and Western Europe at the IARC 
GLOBOCAN website.  The countries that comprise Northern and Western Europe are: Austria, 
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Belgium, Denmark, Estonia, Finland, France, Germany, Iceland, Ireland, Latvia, Lithuania, 
Luxembourg, Netherlands, Norway, Sweden, Switzerland, UK.  I was able to determine an 
average crude rate of malignant melanoma for these 17 countries for 2012 based on data on 
the individual crude rates of malignant melanoma per 100,000 for these 17 countries and a 
population-weighted rate of malignant melanoma for the whole of Northern and Western 
Europe.  These estimates are shown in Table 2 of this report.   
 
Based on the data I was able to obtain from the GLOBOCAN database, the estimated malignant 
melanoma incidence rate for Northern and Western Europe is 20.4 per 100,000 (average crude 
rate for all 17 countries) or 20.9 per 100,000 (population weighted).  The use of the estimate 
18.1 per 100,000 by Wehner et al. (2014) seems reasonable.   

Non-Melanoma Skin Cancer 

Overview 

Wehner et al. cited a systematic review of the incidence of non-melanoma skin cancer by 
Lomas et al. 2012 (Wehner reference 95) as the source of the estimate of the number of 
incident cases of basal cell carcinoma and squamous cell carcinoma that they used in their 
model to estimate the number of non-melanoma skin cancer attributable to indoor tanning.   

Basal Cell Carcinoma 

For basal cell carcinoma incidence was (page 397, footnote e to Table 2):  
 

“calculated using a yearly incidence rate of 50 per 100,000 (lower-bound conservative 
estimate from Lomas et al. for 2000-2005) multiplied by the 2008 Northern and Western 
European population of 285,762,000” 

 
Comment:  The Lomas et al. (2012) systematic review presented estimates of the age-
standardized incidence of basal cell carcinoma per 100,000 in European males from 1968-2005 
from studies in Denmark, Finland, Germany, Italy, Netherlands, Scotland, South Wales, Slovakia, 
Switzerland, UK, and Wales (page 1076, Figure 3).  These rates varied from 20 per 100,000 in 
Finland in 1968 to 130 per 100,000 (interpolated) in South Wales in 2002 (interpolated).   
 
On page 1074, in Table 2, Lomas et al. (2012) present data on directly standardized annual 
incidence for non-melanoma skin cancer, basal cell carcinoma, and squamous cell carcinoma in 
the UK for 2000-2006.  Estimates of the standardized incidence of basal cell carcinoma in the 
UK ranged from 0.24 per 100,000 (London) to 121.29 per 100,000 (South-West England).   
 
No data reporting on the incidence of basal cell carcinoma for the period 2000-2005 could be 
identified in the Lomas et al. (2012) publication.  A value for the incidence of basal cell 
carcinoma of 50 per 100,000 could not be located anywhere in the Lomas et al. (2012) 
publication.  The terms “lower-bound” and “conservative” could not be found in a search of the 
PDF file of the full text of the Lomas et al. (2012) publication.  
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Squamous Cell Carcinoma 

For squamous cell carcinoma, incidence was (page 397, footnote f to Table 2):  
 

“calculated using a yearly incidence rate of 10 per 100,000 (lower-bound conservative 
estimate from Lomas et al. for 2000-2005) multiplied by the 2008 Northern and Western 
European population of 285,762,000” 
 

Comment:  The Lomas et al. (2012) systematic review presented estimates of the age-
standardized incidence of squamous cell carcinoma per 100,000 in European males from 1958-
2003 from studies in Denmark, Finland, Germany, Italy, Netherlands, Scotland, South Wales, 
Slovakia, Sweden, Switzerland, UK, and Wales (page 1076, Figure 4). These rates varied from 4 
per 100,000 in Finland in 1958 (interpolated) to 32 per 100,000 in Germany in 1988 
(interpolated).   
 
Estimates of the standardized incidence of squamous cell carcinoma in the UK ranged from 
14.98 per 100,000 (London) to 33.02 per 100,000 (South-West England).   
 
No data about the incidence of squamous cell carcinoma pertaining to the period 2000-2005 
could be identified in the Lomas et al. publication.   
 
On page 1075, column 2, lines 18-19, Lomas et al. (2012) state that “Denmark reported very 
low rates of SCC [squamous cell carcinoma] of less than 10/100,000 person-years.”  This is the 
only place in the Lomas et al. publication that the figure 10/100,000 for the incidence of 
squamous cell carcinoma could be found.   
 
The terms “lower-bound” and “conservative” could not be found in a search of the PDF file of 
the full text of the Lomas et al. (2012) publication.  

Australia 

Data on the annual number of incident non-melanoma skin cancers for Australia were obtained 
from the Australian Institute of Health and Welfare. (Cancer Australia & AIHW 2008; Wehner et 
al. reference 91.  Data on the annual number of melanoma skin cancer for Australia were 
obtained from the Australian Institute for Health and Welfare.  (Australian Institute of Health 
and Welfare; Wehner et al. reference 92).   
 
Comment:  I compared the number of incident non-melanoma and melanoma skin cancers 
reported in Wehner et al. (2014) with the data reported in sources cited and was able to 
confirm that the numbers of melanoma and non-melanoma skin cancer reported in Wehner et 
al. (2014) match the source data.   
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Conclusion 
Estimates of the number of melanoma and non-melanoma skin cancers attributable to indoor 
tanning each year in the United States and in Northern and Western Europe, which are based 
on a model that uses meaningless prevalence estimates and poor data on non-melanoma skin 
cancer, are not credible.   The publication that presents the meaningless data on the prevalence 
of ever exposure to indoor tanning in adults in the United States should be removed from the 
CDC website.  The data about the number of melanoma and non-melanoma skin cancers in the 
United States attributable each year to indoor tanning should not be cited by the CDC or any 
other agency because these numbers are based on a meaningless estimate of prevalence and a 
poor estimate of the total number of non-melanoma skin cancers. 
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Table 1. Information about Methods from Studies of the Prevalence of Exposure to 
Indoor Tanning Cited in the Systematic Review and Meta-analysis by Wehner et al. 2014, 
Figure 2 with Comments 
 

Reference 
Number in 
Wehner 

First Author and Year 
of Publication 

Year of 
Data 
Collection 

Method of Data 
Collection 

Response 
Rate 

N of 
Respondent
s 

Methods for Obtaining Responses / Sampling Frame 

United States       

23 Mawn and Fleischer 
1993 

1992 Self-administered 
questionnaire 

NR 477 “A written, anonymous questionnaire was distributed to a 
sample of 477 persons in a shopping mall, at a social 
gathering, and on a vacation cruise ship” 

COMMENT 
The data were collected in 1992 and are not current.  The prevalence of exposure in 1992 is not representative of current or recent exposure.  The non-response rate is 
unknown.  Responses from people in shopping malls, social gatherings, and a vacation cruise ship are not representative of the general US adult population.  The sample 
is haphazard.   

25 Moore et al. 2003 2002 Self-administered 
questionnaire 

NR 106 A questionnaire was distributed randomly by the nursing 

staff to patients over the age of 18 who had a routine 

appointment at a local primary care clinic in rural 

northeastern North Dakota 

COMMENT 
The data were collected in 2002 and are not current.  The response rate is unknown.  Responses from primary care clinic attendees in rural northeastern North Dakota are 

not representative of the general US adult population.   

24 Lazovich et al. 2005 2002 Telephone survey 45% 802 Adults from randomly selected households in Minnesota 

COMMENT 
The data were collected in 2002 and are not current. The response rate is reasonable.  Responses from residents of Minnesota are not representative of the general US 
adult population.   

40 Woodruff et al. 2006 2004 Telephone survey 50% with 
letter of 
introduction 
 
45% without 
letter 

94 Pilot study for Hoerster.   
 
Data collected in two cities not scheduled to be included 
in Hoerster study (reference 32) (Columbia, South 
Carolina and New Haven, Connecticut).  
 
Households were selected by a professional survey 
research organization as having a high probability of an 
adolescent 14, 15, 16 or 17 years of age living in the 
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household.  Parents in households that had an adolescent 
in the targeted age range provided information on their 
own use of indoor tanning. 

COMMENT 
The data were collected in 2004 and are not current.  The response rate is reasonable.  Adults in households that have children age 14-17 years are not representative of 
all adults.  Adults from residents of Columbia, South Carolina and New Haven, Connecticut are not representative of the general US adult populations.   

32 Hoerster et al. 2007 2005 Telephone survey 75% 5274 Data collected in the 100 largest cities in the United 
States. 
 
Methods as described in Woodruff (reference 40) 

COMMENT 
The data were collected in 2005 and are not current.  Adults in households that have children age 14-17 years are not representative of all adults.  Adults from residents 
of the 100 largest cities in the United States cannot be certain to be  representative of the general US adult populations without knowing what proportion of the US 
adult population resides in cities this size. . 

36 Lazovich et al. 2008 2006 Interviewer 
administered 
questionnaire 

NR 24 “In Virginia, participants were recruited from an 
undergraduate psychology seminar and a convenience 
sample of young adult staff and friends. In Massachusetts, 
flyers posted in community businesses, announcements 
in online classified sites, and advertisements on the 
University of Massachusetts Medical School employee 
intranet were used. Participants in Tennessee were drawn 
from the Psychology Department Research Subject pool, 
while in New Hampshire, high school age girls were 
recruited through posters placed in their school. 
Individuals who had either used sunless tanning products 
or indoor tanning devices in the past were targeted for 
interviews.” 

COMMENT 
The data were collected in 2010 and are reasonably current.  The response rate is unknown.  The sample is haphazard.  The study responses are not representative of 
the general population of adults in the United States.    

29 Cohen et al. 2013 2010 Interviewer 
administered 
questionnaire 

NR 300 “Convenience sample” of 100 parents of children being 
seen in 3 pediatric practices in Chicago 

COMMENT 
The data are current.  The response rate is unknown.  Adults with children being seen in pediatric clinics are not representative of all adults.  Adults from Chicago are not 
representative of the general US adult populations.  

Europe       
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33 Jackson et al. 1999 1995 Self-administered 
questionnaire 

89% 
practices 
69% 
patients 

3105 18 randomly selected group practices in Crewe and 
Macclesfield Health Districts in Cheshire United Kingdom 
were asked to participate.  In the 16 cooperating 
practices, randomly selected patients aged 16 years and 
over who attended their surgery for a GP consultation for 
any reason during a one-week period between September 
and November 1995 were invited by the reception staff to 
complete a questionnaire at the time or to return it by 
post after subsequent completion. 

COMMENT 
The data were collected in 1995.  The prevalence of exposure in 1995 is not representative of current or recent exposure.  The response rate is reasonable both for 
practices and patients.  The representativeness of attendees at a GP clinic for all patients seeing a GP is unknown.  Attendees in a GP clinic in Cheshire United Kingdom 
are not representative of GP attendees in the entire UK.  Cheshire UK is not representative of the general population of the UK or of the general population of Northern 
and Western Europe.  

26 Boldeman et al. 2001 1999 Mailed questionnaire 68% 2684 A random sample of 4000 adults age 20-50 years in 
Stockholm County were selected from the national census 
registry and sent a mailed questionnaire with two 
reminders. 

COMMENT 
The data were collected in 1999.  The prevalence of exposure in 1999 is not representative of current or recent exposure.  The response rate is reasonable.  The sample 
frame is appropriate for a question pertaining to adults in the restricted age range 20-50 years.  Responses in this age range are not representative of all adults in 
Stockholm County.  Stockholm County is not representative of all of Sweden.  Stockholm county is not representative of all of Northern and Western Europe. 

28 Branstrom et al.  2004 2001 Mailed questionnaire 55% 1752 “A random population-based sample (n = 3200, 18–37 

years of age) in the Stockholm County, Sweden, stratified 

by gender and age (in four age strata; 18–22, 23–27, 28– 

32 and 33–37), was selected from the Swedish census 

registry. In May 2001, they were mailed a questionnaire” 

with one reminder.  

COMMENT 
The data were collected in 2001.  The prevalence of exposure in 2001 is not representative of current or recent exposure.  The response rate is reasonable.  The 
sampling frame is appropriate for a question pertaining to adults in the restricted age range 18-37 years.  Responses in this age range are not representative of all adults 
in Stockholm County.  Stockholm County is not representative of all of Sweden.  Stockholm county is not representative of all of Northern and Western Europe. 

30 Ezzedine et al. 2008 2001 Mailed questionnaire 57% 7303 12,741 participants in a French cohort study originally 
recruited in 1994-1995 were asked to complete a special 
“sun survey” in 2001. 

COMMENT 
The data were collected in 2001.  The prevalence of exposure in 2001 is not representative of current or recent exposure.  The response rate is reasonable.  The 
representativeness of the original cohort for all French adults is not established.  France is not representative of all of Northern and Western Europe. 
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27 Borner et al. 2009 2007 Telephone survey 13% 1419 A nationally representative sample of German age 14+ years 

was contacted using a random digit dial procedure to access 

households and then selecting the respondent according to the 

so-called "last birthday" method (selecting the household 

member age 14 or over who has had the last birthday). 
COMMENT 
The data were collected in 2007 and are reasonably current.  The response rate is very low. The sample frame is appropriate for estimating prevalence in Germany.  Germany 
is not representative of all of Northern and Western Europe. 

39 Schneider et al. 2009 2007 Telephone survey 38% 500 A two stage sampling procedure was used.  Households in 

Mannheim, Germany were selected using the official 

telephone register.  Households with at least one member age 

18-45 were asked to participate, selecting the respondent 

according to the “last birthday” method (selecting the 

household member age 18-45 who had the last birthday) 

COMMENT 
The data were collected in 2007 and are reasonably current.  The response rate is somewhat low.  The sampling frame is appropriate for a question pertaining to adults 
in the restricted age range 18-45 years.  Responses in this age range are not representative of all adults in Mannheim, Germany.  Mannheim, Germany is not 
representative of all of Germany.  Mannheim, Germany is not representative of all of Northern and Western Europe. 

37 Pertl et al. 2010 12/2007-
1/2008 

Interviewer 
administered 
questionnaire (some 
uncertainty if 
interviewer 
administered or self-
administered) 

NR 590 “Convenience sampling was used to recruit young adults, 

between the ages of 16 and 26 years, from the general 

public. Potential participants were approached by research 

assistants in various locations around Ireland (e.g. schools, 

sports clubs, universities and train stations) and a 

recruitment script was used to ensure that all participants 

were approached in the same way.” 

COMMENT 
The data were collected in 2007-2008 and are reasonably current.  The non-response rate is not known.  Responses from people in various locations in Ireland are not 
representative of the entire Irish population.  Responses in the restricted age range 16 to 26 years are not representative of all Irish adults.  Responses from adults in 
Ireland are not representative of all adults in Northern and Western Europe.  The sample is haphazard.   

34 Koster et al. 2011 March 
2007 

Web/telephone 30% 3356 A nationally representative sample of residents of 
Denmark was identified using random digit dialing with 
data collected using interviews and the web in 2007, 
replaced by a web-only survey in 2008 and 2009. 
Analysis of sunbed use excluded residents age 60+ years 

34 Koster et al. 2011 August 
2007 

Web/telephone 47% 3497 See above 

34 Koster et al. 2011 August 
2008 

Web survey 36% 3915 See above 

34 Koster et al. 2011 August Web survey 26% 3746 See above 
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2009 

COMMENT 
The data were collected in 2007-2009 and are reasonably current.  The response rate is marginal.  The study results are likely to be representative of adults less than 60 
years in Denmark but not of all adults in Denmark.  Denmark is not representative of all of Northern and Western Europe.  

38 Schneider et al. 2013 2012 Telephone survey 28% 4851 “The study included German residents aged 14 to 45 years. A 

multistage sampling process was used to randomly select study 

participants…..  A pool of telephone numbers was generated and 

a telephone number was selected using a random algorithm, and 

the corresponding household was contacted by phone. If there 

was more than 1 person from the target population in that 

household, the person with the next birthday was chosen to 

participate.” 
COMMENT 
The data were collected in 2012 and are current.  The response rate is low.  The sample frame is appropriate for a question pertaining to adults in the restricted age 
range 14-45 years.  Responses in this age range are not representative of all adults in Germany.  Germany is not representative of all of Northern and Western Europe. 

Australia       

35 Lawler et al. 2006 2004 Telephone survey NR 9298 English speaking adults age 20-75 years and residing in 

Queensland Australia were eligible.  Households with a landline 

(95% in Queensland at the time of the study) were selected using 

a stratified random sampling method.  Results were weighted to 

reflect stratified design. 

COMMENT 
The data were collected in 2003/2004 and are not current.  The response rate is unknown.  The sample frame is appropriate for a question pertaining to adults in the 
age range 20-75 years.  Responses are likely to be generally representative of adults in Queensland.  Queensland is not representative of all of Australia 

31 Francis et al. 2010 2003/200
4 

Telephone survey 24% 5073 A representative sample of Australian adults 

(age 18–69 years) were recruited via weekly cross-sectional 

telephone calls to randomly selected households with a 

landline telephone. 

31 Francis et al.  2010 2006/200
7 

Telephone survey 16% 5085 Same as above. 

COMMENT 
Data were collected in 2003/2004 and in 2006/2007.  The 2003/2004 data are not current.  The sampling frame is an appropriate one for generating data that are 
representative of adults age 18-69 in Australia.  The response rate for both 2003/2004 and 2007/2008 is low.  The data on the prevalence of ever exposure to indoor 
tanning in adults reported in this study are not assured to representative of the general population of adults in Australia in 2004 because of the low response rate.  The 
restricted age range for the sample is a limitation.  This study is the only study identified in the Wehner et al. (2014) systematic review that provides credible information 
about the prevalence of ever exposure to indoor tanning in adults in a country—Australia. 
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Table 2.  Incidence of Malignant Melanoma in Countries 
Comprising Northern and Western Europe.  IARC GLOBOCAN 
Database.  2012.   
 

  
2012 2012 

Country 
Population in 
2010 

Crude Rate per 
100,000 Population Weighted 

Austria 8,374,290 15.8 0.46 

Belgium 10,839,905 18.0 0.68 

Denmark 5,534,738 28.5 0.55 

Estonia 1,340,127 12.4 0.06 

Finland 5,351,427 22.4 0.42 

France 62,791,000 15.6 3.41 

Germany 81,802,257 20.6 5.86 

Iceland 317,630 15.5 0.02 

Ireland 4,467,854 18.8 0.29 

Latvia 2,248,374 10.1 0.08 

Lithuania 3,329,039 8.4 0.10 

Luxembourg 502,066 16.4 0.03 

Netherlands 16,574,989 28.7 1.65 

Norway 4,858,199 30.4 0.51 

Sweden 9,340,682 30.7 1.00 

Switzerland 7,785,806 32.1 0.87 

UK 62,026,962 23.0 4.96 

All 
Countries 287,485,345 20.4 20.94 

 
IARC.  GLOBOCAN 2012:  Estimated Cancer Incidence, Mortality and Prevalence Worldwide in 
2012.  On-line calculator.  http://globocan.iarc.fr/Pages/summary_table_site_sel.aspx 

http://globocan.iarc.fr/Pages/summary_table_site_sel.aspx
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Appendix 

Methods Section Reproduced From Rogers et al. 2010 

 
DATA SOURCES 
 
Our analyses were based primarily on 2 distinct Medicare databases and on national survey 
data. The Medicare physician/ supplier procedure summary master file (hereinafter, Total 
Claims Data Set) was analyzed for the years 1992 and 1996 to 2006 (available years).18 For our 
primary approach to the estimation of NMSC, the 2006 Total Claims Data Set was used to 
provide total numbers of approved fee-for-service Medicare claims categorized by Current 
Procedural Terminology (CPT) procedure code number.19 However, the Total Claims Data Set 
does not contain information relating to patient age or International Classification of Diseases, 
Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis, associated with each procedure 
code.20 The Medicare Limited Data Set Standard Analytic File 5% Sample Physician Supplier Data 
(hereinafter, 5% Sample Data Set) was available for 2002 to 2006.21 This nationally sampled 
Medicare database contains information on claims filed for approved procedures with their 
associated ICD-9-CM diagnosis codes, patient age stratification, and counts of unique persons 
receiving the services. Hence, the 5% Sample Data Set allowed estimation of the proportion of 
procedures for skin cancer that were for NMSC, the proportion of procedures that were 
conducted on enrollees older than 65 years, and the mean number f procedures per enrollee 
with any procedures. 
 
The National Ambulatory Medical Care Survey (NAMCS) is a cross-sectional survey system of 
ambulatory-based physicians wherein participating physicians complete a questionnaire for 
patient visits during a random 1-week period of the year.22  These visit observations are then 
used to provide a national estimate of physician visits and limited characteristics of these visits 
for that year. The NAMCS allowed estimation of the proportion of visits for NMSC in the United 
States that were conducted in the population older than 65 years. 
 
ESTIMATION OF THE TOTAL NUMBEROF NMSCs IN 2006 
 
For this study, we define NMSC incidence in 2 ways: as newly diagnosed NMSCs and as persons 
with a newly diagnosed NMSC, with the latter as our primary definition, although we present 
both. The number of skin cancers in the fee-for-service Medicare population was estimated in 
this study as the total of approved skin cancer treatment procedures (malignant destructions, 
malignant excisions, and Mohs micrographic surgical procedures) for that year from the Total 
Claims Data Set. Thus, the crude number of skin cancers for a claims for skin cancer procedure 
code series (11600-11606, 11620-11626, and 11640-11646 for malignant excisions; 17260-
17266, 17270-17276, and 17280-17286 for malignant destructions, 17304 for Mohs surgical 
procedures). The total specific to NMSC was determined by multiplying the estimated crude 
number of skin cancers by the proportion of skin cancer procedure code claims associated with 
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the ICD-9-CM diagnoses for invasive non-melanoma cutaneous malignancy (173.0-173.9) and in 
situ malignancy (232.0-232.9) from the 5% Sample Data Set. The number of procedures per 
affected individual and the number of unique persons that underwent at least 1 procedure 
were also derived from the 5% Sample Data Set.  
 
Based on our ICD-9-CM code definition of NMSC, almost all of the skin cancers measured in this 
study were keratinocyte carcinomas (ie, BCC, invasive SCC, or SCC in situ). However, other 
varieties of skin cancer are also included in our totals, such as Merkel cell carcinoma, adnexal 
carcinomas, and malignant melanoma in situ. These cancers are relatively uncommon 
compared with BCC and SCC, and because of the imprecise nature of ICD-9-CM coding, we 
cannot separate procedures for these diagnoses. Excluded from our count were some forms of 
NMSC, such as cutaneous lymphoma and genital skin cancers that have separate ICD-9-CM 
codes. Therefore, although some malignant melanomas in situ are included in our estimates, 
and some NMSCs are excluded, the overall number of keratinocyte carcinomas is so much 
larger that these inclusions and exclusions should have a small effect on our overall estimate. 
For example, analysis of the Surveillance, Epidemiology, and End Results (SEER) database for 
2006 estimates 49 710 new US cases of malignant melanoma in situ (1.4% of our total NMSC 
estimate).23 For this article, we will use the common but admittedly imprecise term NMSC.  
 
The number of NMSCs in the Medicare population 65 years or older was established from the 
Total Claims Data Set and the 5% Sample Data Set. The proportion of the entire US population 
(>=65 years) covered under Medicare was derived from the Center for Medicare and Medicaid 
Services 2007 Trustee’s report and US census data, allowing estimation of the number of 
NMSCs in the entire population segment that was 65 years or older.24,25 The proportion of total 
office visits for NMSC ICD- 9-CM codes (173.0-173.9 and 232.0-232.9) that were for the 
segment of the population that was 65 years or older in 2006 was obtained from the NAMCS. 
The number of NMSCs in the US population (_65 years old) was then divided by the proportion 
of office visits for NMSC in that group, allowing estimation of the total number of skin 
procedures for NMSC in the United States. The total number of persons in the United States 
diagnosed as having NMSC in that year was calculated from the skin cancer procedure totals 
and the number of NMSCs per affected Medicare patient. More detailed representation of the 
calculation described in this section is available at the Skin Cancer Center Web site.26  
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A B S T R A C T
IMPLICATIONS AND
Purpose: Indoor tanning usually begins during adolescence, but few strategies exist to discourage
adolescent use. We developed and tested a parenteteenager intervention to decrease indoor
tanning use.
Methods: Through focus groups, we identified key messages to enhance parenteteenager
communication about indoor tanning, and then developed a pamphlet for parents and postcards
for adolescents to use in a direct mail experiment with randomly selected households. Two weeks
after the mailing, we asked intervention parents (n ¼ 87) and adolescents (n ¼ 69) and nonin-
tervention parents (n ¼ 31) and adolescents (n ¼ 28) about intervention receipt and content recall,
parental concern, monitoring, parenteteenager conversations, and indoor tanning intention.
Results: In intervention households, 54% of mothers and 56% of girls recalled receipt and reported
reading materials, but few boys and no fathers did. Among mothers, 57% in intervention house-
holds indicated concern about daughters’ indoor tanning, and 25% would allow daughters to tan
indoors, whereas 43% of nonintervention mothers had concerns and 46% would allow indoor
tanning. Fewer girls in intervention households than in nonintervention households thought
parents would allow indoor tanning (44% vs. 65%), and fewer intended to tan indoors (36% vs. 60%).
Most mothers and daughters who read the intervention materials also reported discussions about
indoor tanning. Moreover, the less likely girls were to think that their mothers would allow indoor
tanning, the less likely it was that they intended to tan indoors, a relationship mediated by
perceptions of maternal monitoring.
Conclusions: A systematic qualitative and quantitative research approach yielded well-received
indoor tanning prevention messages for mothers and female adolescents. Enhancing maternal
monitoring has potential to decrease adolescent indoor tanning.
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Effective strategies are
needed to curb indoor
tanning by adolescent girls.
This study developed and
pilot-tested an intervention
to enhance mothers’ influ-
ence over daughters’ use of
indoor tanning by encour-
aging informed conversa-
tions betweenmothers and
daughters. Preliminary re-
sults support this approach,
but further evaluation in
a randomized controlled
trial is needed.
Melanoma isoneof the fastest increasing cancers in theU.S. and
accounts for 75% of all skin cancer deaths [1]. Furthermore, mela-
noma is the second and thirdmost common cancer amongwomen
and men under age 40 years, respectively [2]. Solar ultraviolet
radiation is an established risk factor for melanoma [3], and
recently, artificial ultraviolet radiation obtained from indoor
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tanningdeviceswas declared to be carcinogenic to human skin [4].
Inparticular, useof indoor tanningatayoungage iswidelybelieved
to confer increased risk of melanoma [5]. This is especially con-
cerningbecause indoor tanning typically startsduringadolescence
and is more commonly practiced by younger than older adults
[6e8]. Recent studies offer evidence to support two different
mechanisms by which early onset of indoor tanning affects mela-
noma risk. Initiation of the behavior at a young age may increase
the cumulative exposure, leading to greater likelihood of mela-
noma [9,10]. For a subset of persons genetically predisposed to
melanoma, earlier use of indoor tanningmayacceleratemelanoma
development and cause it to occur at a younger age [10].

Although 16% of high school students overall and 25% of high
school girls report indoor tanning [11], and the median age of
initiation among girls is 17 years (interquartile range, 16e18
years) [12], the problem of indoor tanning among adolescents
has yet to become an active area for intervention. Altogether, just
four intervention studies targeting indoor tanning use, all of
college-aged females, have been reported: a pilot study of a 30-
minute individual counseling session versus a personalized
feedback sheet [13], a pilot study that used ultraviolet photog-
raphy to show skin damage [14], a pilot study that compared
narrative with statistical messages [15], and a randomized
controlled trial that tested the efficacy of a booklet that encour-
aged alternatives to enhance appearance other than indoor
tanning [16]. Given the dearth of research on interventions in this
area for the adolescent population, we conducted a study that
incorporated qualitative and quantitative methods for the
purpose of developing an intervention to prevent adolescent
indoor tanning. Because parents’ indoor tanning has been
consistently and strongly predictive of adolescents’ indoor
tanning [17e20], and family interaction has been identified as an
important influence on the health behavior of children and
adolescents, including sun protection [21e24], we included both
parents and adolescents in the projectwith the goal of developing
an intervention that enhanced family communication on this
topic. Here, we present the findings from our research endeavor.

Methods

Overview

As described in detail below, we conducted focus groups
with parents and teenagers to inform the content of our
parenteteenager indoor tanning intervention, pretested the
intervention with parents and teenagers via a semistructured
in-depth telephone interview, and pilot-tested the intervention
to determine its reach into the target population. We recruited
participants from the membership of HealthPartners, a large
integrated health system of more than 800,000 residents in the
MinneapoliseSt. Paul, Minnesota, metropolitan area with
similar characteristics to the state as a whole, and from two
area suburban high schools. At each stage, parents provided
consent for themselves and their adolescents, whereas we
asked adolescents for their assent. Institutional Review Boards
at the University of Minnesota and HealthPartners approved
the study.
Focus groups

From March through June 2008, we conducted six focus
groups with adolescents aged 14e16 years, and two with
mothers or fathers of adolescents in the 14- to 16-year age range
(one of these included parents related to adolescents who also
participated in a focus group). We restricted three focus groups
for adolescents to girls who tanned indoors (n ¼ 13), one to girls
who had not tanned indoors (n ¼ 6), and two to boys regardless
of their indoor tanning experience (n ¼ 13; one indoor tanner).
Twenty-five adolescents were non-Hispanic white, four were
African-American, two were Hispanic, and one was Native
American. Among 10 parents (nine female and one male), eight
were non-Hispanic white, one was African-American, and one
was Hispanic. Parents ranged in age from 46 to 53 years. Of the 10
parents, seven had at least some college education.

We gathered viewpoints regarding knowledge and attitudes
about indoor tanning, preferred media for message delivery,
barriers to parenteteenager conversations, and parental roles
regarding adolescent indoor tanning. We transcribed and
analyzed audio recordings from the focus group discussions
using a thematic approach [25]. From these data, we derived a set
of themes andworkedwith a graphic designer and sciencewriter
to create the intervention materials.

Pretest

After we created draft versions of intervention materials in
fall 2008, we sent them to 10 parents of adolescents ages
14e16 years and 10 adolescents of the same age in December
2008 to January 2009. After giving each participant about a week
to review, we then conducted in-depth telephone interviews for
a detailed assessment of relevance, appearance, and compre-
hension of the intervention materials.

Pilot test

The pilot test took place in April to June 2009. From 500
randomly selected households that were HealthPartners
members with an adolescent (boy or girl) aged 15 or 16 years,
and that had not participated in our focus groups or pretest, we
randomized 70% to receive the intervention materials and 30% to
serve as a comparison group. Before sending the intervention
materials, we sent a letter to all households informing the
parents that they and their adolescent could be selected for
a telephone interview on skin health and behavior, and that they
might receive some mailed information on that topic. We plan-
ned to interview approximately 100 parents and 100 adolescents
(limited to one parent and one adolescent per household) while
maintaining the 7:3 ratio of intervention to comparison house-
holds to ensure an adequate number of participants from inter-
vention households likely to recall receiving the materials.
Telephone interviews were completed by 87 parenteteen dyads,
31 parents only, and 10 adolescents only. Altogether, we inter-
viewed 87 parents and 69 adolescents in intervention house-
holds and we interviewed 31 parents and 28 adolescents in
nonintervention households (70.7% of eligible households con-
tacted by telephone). The primary purpose of the interview was
to determine whether the interviewee recalled receiving the
intervention materials, and if so, whether the materials were
read. We asked these questions of both intervention and
comparison groups to determine the possibility of biased recall.
Among those who indicated having read the materials, we
assessed the accuracy with which they recalled the content and
inquired about their satisfaction with the materials. From all
study participants, we also collected information about indoor



Table 1
Themes and quotes from focus group discussions: pilot test of intervention to reduce indoor tanning by teenagers, 2009

Themes Quotes

Topics of Interest
Health effects “Risk of skin cancer or what kind of diseasesdwhat could they get? What do they get besides the tan?” Female parent

“Consequences . like disease, skin cancer or something.” Male teenager
“Problems it does to your skin and your health, because some people don’t really understand all that.” Female teenager,
tanner

Appearance “An interesting thing would be to give me a ‘this is what someone who’s tanned for 10 yearsdfor 20 yearsdfor 30
yearsdlooks like.’” Female parent
“Yeah, like, is that true [that indoor tanning gives you wrinkles]? I don’t know if it’s true or not.” Female teenager,
tanner

Possible benefits “It’s a good source of vitamin D .” Female parent
“[People] go tanning so that when they get to where they’re going [for vacations in the winter], they don’t burn. Does
that work?” Female parent
“Like, helps appearance, helps confidence, how it relaxes .” Female teenager, tanner

Personal story “It would be interesting to follow a story of someone . just see if they have a higher incidence of skin cancer or
something.” Female parent
“Well, like if you really want to, like, go scare somebody, you could tell someone, like, a disaster story.” Female
teenager, tanner

Safer than the sun “I guess one of the other topics would be, is tanning worse than the sun? Is tanning better than the sun?” Male parent
“Is it health[ier than tanning outdoors] that I should do it?” Male teenager

Regulations “I don’t know about the law.” Female parent
“I was not aware of a lawdit’s nothing we’ve ever had to think about.” Female parent

Barriers to parent-teenager conversation
Not important/relevant “They’re not asking to tan to get it, so it must not be that important to them.” Female parent

“I don’t know. I never really thought of indoor tanning in my life. Maybe I’m just used tomymom saying pale skin, fair
skin is nice. I don’t know.” Female teenager, nontanner
“We basically just both agree how stupid it is.” Male teenager

Need for conversation triggers “We have a discussion about itdI mean, for prom, I’m sure you’ve heard thatdthey all wanna be tan, they alldthey can’t
be white-looking.” Male parent
“I just ask her if I can go [tan indoors], and she’ll say, ‘Yeah.’” Female teenager, tanner
“[How we started the conversation was that] we got some things in the maildthis new place opened by our house,
and you can get, like, a freed3 tans in a row.” Male teenager

Lack of credible information “I’ve never researched it . I guess I would have to do some research if she expressed interest in it.” Female parent
“I didn’t really know [anything about tanning].” Female teenager, tanner
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tanning-related knowledge, attitudes, and behavior using
measures reported in prior studies [17,18,20,26,27].

In descriptive analyses, we compared responses from parents
and adolescents who were mailed the intervention materials
with the responses of those who were not mailed the materials,
testing for differences using chi-square statistics. We also con-
ducted a mediation analysis using structural equation models to
understand hypothesized mechanisms by which the interven-
tion could affect adolescents’ intention to tan indoors. We
restricted this analysis to dyads in which both the parent and
adolescent were female (n ¼ 60). Among these dyads, 43% of
mothers and 38% of daughters reported reading the intervention
materials. The outcome, daughters’ intention to tan indoors, was
a factor score derived from three items similar to a validated
measure used to assess intention to smoke [28] (will try indoor
tanning soon, will try if offered by friends, or will try in next 12
months). We estimated standardized regression coefficients to
represent changes in daughters’ intention to tan indoors (in
standard deviation) that correspond to one standard deviation
increase in the predictor in each hypothesized path. We con-
ducted the mediation analysis using Mplus, version 5.0 (Los
Angeles, CA) [29].

Results

Focus groups

Table 1 lists themes and quotes from the focus groups. Both
parents and adolescents expressed interest in the adverse
consequences of indoor tanning on health and appearance. Girls
who tanned indoors were particularly interested in how likely
and how quickly these consequences occurred. Participants also
inquired about the benefits of indoor tanning (e.g., getting
vitamin D or preventing sunburn), and some wondered whether
indoor was safer than outdoor tanning. Participants indicated
that they were not aware of state regulations pertaining to
indoor tanning by minors.

Indoor tanning appeared to be an infrequent topic of
conversation among parents and adolescents. Some parents
thought it was not a relevant topic because their teenagers had
not expressed interest in tanning indoors. Adolescents, particu-
larly boys, also thought that indoor tanning was not a topic that
they would discuss with their parents. Conversations related to
indoor tanning were triggered by upcoming school dances or
receiving indoor tanning advertisements in the mail. Both
parents and adolescents commented that their lack of accurate
knowledge about the topic was a barrier to discussion.

The intervention

We created a pamphlet and postcard for delivery via U.S. mail
for parents. Content included information about health risks
associated with indoor tanning, common misperceptions (e.g.,
a base tan prevents sunburn), parental influences (e.g., parents’
own use of indoor tanning), industry tactics, and tips for talking
to teenagers about indoor tanning. We created three postcards
for adolescents to be delivered about 2 weeks apart. Topics
included health risks, common misperceptions, and industry



Table 2
Percentage of parents and teenagers who recalled receiving or reading pamphlet
or postcards: pilot test of intervention to reduce indoor tanning by teenagers,
2009

Mailed pamphlet or postcards

Yes No

Parents Teenagers Parents Teenagers

N % N % N % N %

Total respondents 87 100.0 69 100.0 31 100.0 28 100.0
Female 83 95.4 50 72.5 28 90.3 20 71.4
Male 4 4.6 19 27.5 3 9.7 8 28.6
Recalled receipt
Female 59 71.1 44 88.0 3 10.7 1 5.0
Male 0 0.0 8 42.1 0 0.0 2 25.0
Read materials (if receipt recalled)
Female 45 76.3 28 63.6 0 0.0 0 0.0
Male N/A 3 37.5 N/A 0 0.0

Total reached (if receipt recalled and read)
Female 45 54.2 28 56.0 0 0.0 0 0.0
Male 0 0.0 3 15.8 0 0.0 0 0.0

N/A ¼ Questions were not asked or not applicable.

Table 3
Accuracy of content recall and satisfactionwith intervention among mothers and
girls who reported reading pamphlet or postcards: pilot test of intervention to
reduce indoor tanning by teenagers, 2009

Mothers
(n ¼ 45)

Girls
(n ¼ 28)

Percentage who correctly recalled content
Indoor tanning and .

Melanoma risk 71.1 75.0
Burns and wrinkles 48.9 78.6
Weight loss (bogus item) 2.2 7.1
Other ways to look good 26.7 71.4
Other ways to get vitamin D 53.3 60.7
Beauty queen with melanoma N/A 71.4
Base tan not protective 64.4 N/A
State laws for parental permission 20.0 N/A
Industry targets teenagers 80.0 N/A
Tips for talking with teenagers 66.7 N/A

Agree or strongly agree materials meant
for them (%)

63.6 89.3

Learned some or a lot (%) 77.8 85.7
Liked materials some or a lot (%) 93.3 92.9
Talked with each other about intervention

content (%)
80.0 67.9

Retained pamphlet (%) 42.4 N/A
Retained postcards (%) 71.2 50.0

N/A ¼ Questions were not asked or not applicable.
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tactics, as well as alternatives to indoor tanning (e.g., makeup).
Opportunities to encourage parenteteenager conversation about
indoor tanning were incorporated into the intervention. The first
teenager postcard was embedded in the parent’s pamphlet,
which required the parent to then share the informationwith her
child. The second teenager postcard included a quiz that teen-
agers were encouraged to use to test their parents’ knowledge. In
addition, the pamphlet and all postcards included the address of
a website where parents and teenagers could together learn
more about the topic, view videos, and access additional
resources (e.g., material from the American Cancer Society).

Pretesting

Adolescents and parents who participated in pretesting the
intervention materials correctly described the key messages and
found the materials to be age appropriate and informative. Based
on their feedback, wemodified the content (e.g., we placed more
emphasis on the parenting tips) and images (e.g., we reduced the
number of images on some of the postcards). Final versions of the
pamphlet and postcards can be accessed as supplemental data
here.

Pilot study findings

Characteristics of interviewed parents and teenagers in
intervention and nonintervention households were similar.
Among parents, 62% reported light or extremely light skin; 60%
had a college or advanced degree. About 23% of adolescents and
15% of parents had tanned indoors during the previous year.
Nearly all survey respondents among parents and about three
quarters of survey respondents among adolescents were female
(Table 2). Among those randomly assigned to receive the inter-
ventionmaterials, no fathers and fewer than half of boys recalled
receiving the pamphlet or postcards, whereas 71% of mothers
and 88% of girls recalled receiving them. A substantial proportion
of interviewed mothers and girls in intervention households
reported reading the materials, for a total reach into the target
population of 54% of mothers and 56% of girls. Whereas a small
percentage of mothers, boys, and girls in the comparison group
reported receipt of the materials, none reported reading the
materials. Because mothers and girls were the primary benefi-
ciaries of the intervention, we restricted subsequent analyses to
females.

Among female participants who had read the intervention
materials (45 mothers and 28 girls), a high proportion correctly
recalled information about the risk of melanoma associated with
indoor tanning use (Table 3). Girls weremore likely thanmothers
to recall information about burns and wrinkles, and alternative
ways to enhance appearance or to obtain vitamin D. Although
mothers appeared to receive the message related to industry
practices targeting teenagers, only a small proportion recalled
content regarding state laws against teenager use of indoor
tanning. Only a small percentage (2%e7%) of both the mothers
and girls recalled information that was not included (e.g., weight
loss). Satisfaction with the intervention materials was high
among both mothers and girls; 80% of mothers and 68% of girls
reported talking with each other about intervention content.

We performed an intent-to-treat analysis to compare indoor
tanning-related knowledge, attitudes, perceived norms, and
behavior between mothers and girls who were or were not
mailed the intervention materials (Table 4). Even though only
a fewdifferences were statistically significant, mothers whowere
sent the intervention materials tended to report higher knowl-
edge, less favorable attitudes, and a lower normative perception
about indoor tanning than those who were not sent the inter-
vention materials. Among mothers, 57% in intervention house-
holds and 43% in nonintervention households indicated concern
about their daughters’ indoor tanning; 25% of intervention
mothers would allow daughters to tan indoors, but 46% of
nonintervention mothers would allow it. Compared with
mothers, daughters had fewer differences in knowledge and
attitudes between those who were and were not mailed the
intervention material, except for perception of peer use of indoor
tanning, whichwas statistically significantly lower among girls in
intervention households. In addition, a lower proportion of girls
in intervention households than girls in nonintervention house-
holds thought their parents would allow indoor tanning (44% vs.
65%) and expressed an intention to tan indoors (36% vs. 60%).



Table 4
Comparison of indoor tanning knowledge, attitudes, perceived norms, and behavior between mothers and girls who were and were not mailed pamphlet or postcards:
pilot test of intervention to reduce indoor tanning by teenagers, 2009

Mailed pamphlet or postcards

Mothers Girls

Yes (n ¼ 83) No (n ¼ 28) Yes (n ¼ 50) No (n ¼ 20)

Knowledge
Percentage who agreed or were correct that .
Skin cancer is common 98.8 89.3a 98.0 95.0
Tanned skin is damaged 92.8 85.7 88.0 95.0
Melanoma is increasing 86.8 89.3 90.0 90.0
Indoor tanning is safer than sun 1.2 3.6 0 4.0
Indoor tanning could cause cancer 94.0 96.4 100.0 100.0
Base tan protects from sun 21.7 25.0 36.0 45.0
Alternatives to look good exist N/A N/A 90.0 85.0
Laws exist for parental consent 18.1 0a 28.0 5.0

Attitudes
Percentage who agreed that .
People with tans are more attractive 77.1 88.9 49.0 70.0
Chances of skin cancer are small 24.1 37.0 32.0 30.0
Tanned skin looks healthier 78.6 66.3 34.0 40.0
Industry markets to teenagers 96.1 96.4 90.0 100.0
Industry targeting teenagers is serious 92.2 85.7 N/A N/A
One gets compliments on tanned skin 80.0 67.9 90.0 100.0
Indoor tanning lifts spirits 59.5 84.6a 57.1 50.0
Indoor tanning is relaxing 46.3 61.5 59.2 83.3

Perceived norms
Percentage who believed that .
>50% of peers use indoor tanning 48.8 63.0 55.1 79.0a

Behavior
Percentage who .

Talked to teenager or parent about indoor tanning 43.4 N/A 38.0 N/A
Think parent would allow indoor tanning N/A N/A 44.0 65.0
Would use indoor tanning if friend offered free session N/A N/A 56.0 65.0
Were concerned if teenager tanned indoors occasionally 56.6 42.7 N/A N/A
Were concerned if teenager tanned indoors regularly 96.4 96.4 N/A N/A
Would allow teenager to tan indoors 25.3 46.4a N/A N/A
Intend to tan indoors soon N/A N/A 36.0 60.0
Intend to tan indoors in next 12 months 14.5 25.0 44.0 55.0

N/A ¼ Questions were not asked or not applicable.
a Difference between groups was statistically significant at p < .05.

D. Lazovich et al. / Journal of Adolescent Health 52 (2013) S76eS82S80
Figure 1 shows results of the mediation analysis. Although
mothers’ reading the intervention materials was positively
associated with knowledge of state laws, higher knowledge of
state laws was statistically significantly correlated with lower
likelihood that mothers would disallow daughters to tan indoors.
However, a greater likelihood of mothers’ disallowing daughters
to tan indoors was associated with a lower intention to tan
indoors among daughters, both directly (path A; standardized
regression coefficient [SRC] ¼ �.40, p ¼ .01) and indirectly
through daughters’ perception that parents would allow indoor
tanning (path B*G; SRC ¼ �.18, p ¼ .02). Daughters who read the
materials also reported lower intention to tan indoors than did
daughters who had not read the materials (sum of paths C, D*G,
and E*F; SRC ¼ �.36, p ¼ .02). About 39% of the effect of reading
the materials on daughters’ intention to tan indoors was through
the daughters’ perception that mothers would allow indoor
tanning, and the daughters’ disagreeing with the idea that a tan
was attractive (total indirect effect, the sum of paths D*G and E*F;
SRC ¼ �.14, p ¼ .04).

Discussion

Through a formal and systematic approach that involved the
end user, we created messages about indoor tanning that were
salient to parents and adolescents and served as triggers for
conversation between them about the topic. Because no inter-
ventions for indoor tanning have been reported for adolescents,
focus groups were critical to define the messages. Our pretest of
the intervention materials with both parents and adolescents led
to modifications to improve the relevance of the messages and
the visual presentation, and it confirmed our planned mode of
delivery. We considered reaching more than half of mothers and
girls with our mailed messages to be a success. Given today’s
electronic and social media environment, and that print media
accounts for only 38 minutes of the total average time (7 hours
38 minutes) that children or adolescents aged 8e18 years spend
with media in a day [30], results from our pilot test suggest that
a mailed intervention to adolescents may be a novelty that cuts
through the myriad of electronic media.

Although we randomized households to be mailed the
intervention materials, our pilot test was not a true randomized
trial. We did not collect baseline information before mailing the
intervention materials from experimental or comparison
households; thus, we could not assess change in knowledge,
attitudes, or intention to tan indoors. Also, because indoor
tanning is a seasonal behavior, and we asked only about indoor
tanning use in the previous year, the short interval (about
2 weeks) between receipt of the final intervention mailing and



Figure 1. Results of the mediation analysis: pilot test of intervention to reduce indoor tanning by teenagers, 2009. The total effect of mothers’ disallowing daughters to
tan indoors on daughters’ susceptibility to indoor tanning is the sum of the direct [Path A] and indirect effects [Path B*G]. The total effect of daughters’ reading the
materials on susceptibility to indoor tanning is the sum of the direct effect [Path C] and indirect effects through the perception that mother allows indoor tanning
[Path D*G] and that a tan is attractive [Path E*F]. Bolded paths and standardized regression coefficients are statistically significant (p < .05).
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the interview eliminated the possibility of assessing whether our
intervention had any effect on actual indoor tanning. In addition,
our sample size for the pilot test was small. Therefore, we were
able to perform only crude data analyses and our results may be
subject to selection bias.

Another limitation is that we used the same messages for
adolescents whether or not they had tanned indoors. An argu-
ment could be made that strategies for prevention of the
behavior may differ from those needed to help adolescents
refrain from indoor tanning use. However, in a previous study,
we found that associations were similar between knowledge and
attitudes and the likelihood of intention to initiate or continue
indoor tanning among adolescents [26]. Our approach allows for
greater dissemination because it does not require knowledge of
indoor tanning status. Still, more formative work may be
necessary to develop strategies to help adolescents quit tanning
indoors.

Although girls and young women are primary users of indoor
tanning [8,11], we included boys and fathers at every step of our
intervention development, to meet federal guidelines against
gender bias in research. Our data provide clear support for
focusing future interventions to prevent indoor tanning use by
adolescent girls. The fact that no fathers recalled seeing the
parent pamphlet is consistent with mothers typically taking
responsibility for their family’s health and spending more time
with their children, a pattern that has persisted over recent
decades in the U.S. despite some changes [31]. Boys clearly
showed only limited interest in the information, as indicated by
the fact that a small proportion recalled receipt and reported
reading the materials. Therefore, targeting girls for intervention
is a more efficient use of resources. Furthermore, interventions
could incorporate messages and images that would be more
appealing to girls than boys, and thus be potentially more
effective in changing the behavior in the target population.

We and others have previously shown that maternal influ-
ences such as themother’s use of indoor tanning (rolemodeling),
allowing her adolescent to tan indoors (permissiveness), concern
about her adolescent’s indoor tanning use, and knowledge and
attitudes are strong predictors of adolescent indoor tanning use
[17e20]. Of these possible mechanisms, wewere able to examine
only parental permissiveness because therewas limited variation
in our small sample and because of the inability to assess change
in indoor tanning just 2 weeks after the interventionmailing. We
found that the parental permissiveness pathway explained
a considerable proportion of the likelihood of daughters’ inten-
tion to tan indoors. Future interventions that persuade parents to
be less permissive about adolescent indoor tanning use could be
especially effective. As posited by the Protection Motivation
Theory [32], individuals are motivated to perform a protective
behavior, such as disallowing their teenagers to tan indoors,
when they perceive the consequences of not performing the
protective behavior to be risky (in terms of severity and
susceptibility), that they are capable of performing the protective
behavior (self-efficacy), and that performing the protective
behavior would prevent the risk (response efficacy). Because our
data suggested that parents already recognized indoor tanning as
harmful to health, interventions that enhance parental self-
efficacy (e.g., coaching parents to discuss indoor tanning with
their children) and response efficacy (e.g., emphasizing the
importance of parental monitoring of teenagers’ indoor tanning
use) may motivate parents to disallow and thereby prevent their
adolescents from tanning indoors.

Future directions also include expanding the intervention and
testing its efficacy to prevent indoor tanning by the target pop-
ulation. In light of the importance of interpersonal ties and
connections as a venue for public health interventions [33,34],
fruitful next steps for interventions (such as the one we describe
here) could be to provide mothers with the information needed
to discuss indoor tanning with their daughters (via pamphlets
and postcards), offer mothers resources to enhance parenting
skills and promote motheredaughter conversations (e.g., via an
interactive website), prime daughters to be receptive to their
mothers’ conversations (via mailed postcards), and cue mothers
to have a conversation with their daughters (e.g., via text
messaging) [35,36]. Whereas this approach addresses intraper-
sonal and interpersonal influences of the socioecological model
[37], reducing indoor tanning by adolescents also lends itself to
intervention at organizational and environmental levels. For
example, schools could be enlisted to refuse advertising or event
sponsorship from indoor tanning salons [38,39], health care
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providers could be encouraged to advise mothers and daughters
against indoor tanning use (consistent with the most recent
American Academy of Pediatrics policy statement on protecting
children from ultraviolet radiation [40]), and state and federal
laws could be strengthened to prohibit indoor tanning by minors
(as California has recently done and as is currently under review
by the Food and Drug Administration).

In conclusion, we developed and demonstrated the feasi-
bility of a low-cost and technologically simple intervention to
encourage parenteteenager conversations about indoor
tanning and to discourage indoor tanning by adolescents. Use
of both qualitative and quantitative methods ensured a rela-
tively thorough understanding of the strengths and weak-
nesses of our product. We now need large-scale trials to
assess whether engaging both mothers and daughters in
conversation about the risks of indoor tanning and enhancing
parental influences via permissiveness and role modeling will
be effective in preventing, discontinuing, or reducing a
behavior that begins during adolescence and puts girls at
increased risk of melanoma.
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Abstract The present study examined theoretical medi-

ators of a parent-based intervention on sunbathing ten-

dencies and sunburn frequencies based on the work of

Turrisi et al. [Turrisi, R., Hillhouse, J., Heavin, S., Rob-

inson, J., Adams, M., & Berry, J. (2004). Journal of

Behavioral Medicine, 27, 393–412.]. Three hundred and

forty parents in two regions of the United States were

educated about the dangers of risky sun behavior and how

to convey information about skin cancer prevention to their

children. Attitudes toward sunbathing, health beliefs,

appearance beliefs, and social normative beliefs were

examined and found to be significant mediators of program

effects on sunbathing tendencies and sunburn frequencies.

The findings are discussed with respect to maximizing the

effectiveness of future skin cancer interventions with

children.

Keywords Skin cancer prevention � Parents � Children �
UV exposure � Sun exposure

Introduction

The dramatic increase in the incidence rate of skin cancer

is a major concern for health-orientated researchers

(American Academy of Dermatology 2005). Over the past

two decades, researchers and medical practitioners have

suggested that skin cancer rates could be lowered through

behavioral changes such as the use of sun protection and

avoidance of intentional UV exposure (e.g., Stern et al.

1986; Thieden et al. 2005; Thompson et al. 1993; Vail-

Smith and Felts 1993; Wang et al. 2001; Westerdahl et al.

2000). Despite these warnings, more than one million cases

of skin cancer are diagnosed each year (American Cancer

Society 2005) and skin cancer is among the five most

expensive cancers to treat (Housman et al. 2003). Research

has shown some efficacy in changing young individuals’

behaviors (e.g., Buller et al. 1996; Glanz et al. 2006).

Notwithstanding, studies consistently report widespread

rates of intentional UV exposure and low sun protection

among young people (e.g., Cokkinides et al. 2001; Coogan

et al. 2001; Demko et al. 2003; Ellis 1992; Hall et al.

1999; Lazovich et al. 2004; Livingston et al. 2003; Rob-

inson et al. 1997a). These accounts suggest a continued

need to develop and disseminate evidence-based skin

cancer prevention programs that can reach large audiences

with minimal effort in terms of time and cost.

A recent skin cancer intervention designed with these

parameters in mind utilized a parent-based approach in an

attempt to reach children while at home via their parents

(Turrisi et al. 2004). The intervention provided a handbook

to 340 parents of children ages 9–12 prior to summer that

summarized strategies for positive parenting practices,

developing good communication patterns, and initiating

conversations with children. The handbook also provided

in-depth coverage on methods parents can use to: (1) teach
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their children how to avoid sun-related risk behaviors and

increase sun-safe behaviors, (2) make children more resis-

tant to external social and media influences that encourage

high-risk UV behaviors, and (3) reinforce existing school-

based educational efforts. Turrisi et al. (2004) reported high

parental involvement in the intervention (greater than 96%

having conversations with their children and reported po-

sitive ratings on interest level, readability, and usefulness).

In addition, comparisons between the children in the treat-

ment group and the control group (n = 129; no handbook) at

the end of the summer revealed significantly lower self-

reported intentional sunbathing, significantly fewer sun-

burns, and significantly lower sunburn severity in the chil-

dren whose parents received the handbook. In addition,

differences were observed between the groups on attitudes

toward appearance, tanning, sun block, sunscreen, risk, and

normative perceptions.

However, just because the program changed these atti-

tudinal constructs there is no assurance that the observed

changes were sufficient to also observe change in sun-

bathing tendencies. Specific mediational analyses are re-

quired to assess change in sunbathing as a function of

change in the mediators. Mediation analyses can be used to

assess whether observed program effects are a result of

changes in targeted individual level variables (e.g., atti-

tudes and beliefs). The mediating variables we chose to

examine are based on the theoretical model guiding the

current and previous studies (see Fig. 1). In some cases

these are similar to constructs examined in Turrisi et al.

(2004) for the purposes of determining if the observed

changes in the mediators did in fact have the desired effect

of changing sunbathing tendencies. These will now be

discussed in turn.

The parent-based intervention utilized core concepts

from the Behavioral Alternative Model (see Turrisi et al.

1998) and research linking expectancies to behavioral

tendencies (Hillhouse et al. 1997; Turrisi et al. 1998,

1999). According to our model, to effectively reduce skin

cancer risk in the form of sunburns, one must decrease

sunbathing behaviors and increase sun protection behaviors

while also improving perceptions about engaging in alter-

native activities. Thus, the intervention targeted the attitude

toward sunbathing for tanning purposes (e.g., Arthey and

Clarke 1995; Branstrom et al. 2004; Broadstock et al.

1992; Cokkinides et al. 2001; Hillhouse et al. 1996;

Shoveller et al. 2003; Turrisi et al. 1998, 1999; Wichstrom

1994), as well as attitudes toward alternatives to sunbathing

(e.g., indoor activities and shopping). Second, the current

intervention attempted to convey information about the

deleterious effects of UV exposure and influence individ-

uals’ health orientation (engaging in UV protective

behaviors). Third, several studies have reported stronger

relationships between UV risk behaviors and appearance

(e.g., photo-aging, premature wrinkling, etc.) than health-

orientated beliefs (Cokkinides et al. 2001; Hillhouse and

Turrisi 2002; Jones and Leary 1994; Lazovich et al. 2004;

Mahler et al. 1997, 2003). Thus, the intervention focused

on changing children’s beliefs about the appearance

enhancing effects of tanning as well as media and social

efforts to influence self-esteem by appearing tan. Lastly,

the intervention encouraged parents to talk with children

about confronting peer pressures and other social norma-

tive components that might influence children’s UV-related

behavior.

Taken together, these cognitive constructs theoretically

influence sunbathing tendencies, which in turn impact

sunburn frequency. According to the theoretical model, we

hypothesize that the observed reductions in sunburns are a

direct result of reductions in sunbathing tendencies. Thus,

sunbathing reductions mediate the relationship of the

intervention program to sunburn outcome. In turn, the

relationship between the intervention program and sun-

bathing tendencies is mediated through changes in attitudes

about sunbathing, attitudes about alternative activities to

sunbathing, increased awareness of the negative health and

appearance consequences of UV-risky behavior, and

changes in the child’s social normative beliefs regarding

such behavior.

Methods

Sample

Participants consisted of 469 children ages 9–12 (51% fe-

male, 49% male). Three hundred and forty parent-child

dyads were assigned to the experimental group and re-

ceived the intervention materials. The control group con-

sisted of 129 children matched on gender, age, and school.

Half of the participants were recruited from a mid-sized

metropolitan area in the northwestern United States and

half from a similar area in the southeast. These locations

were selected in part because of proximity to the authors

and also to acquire a reasonably heterogeneous sample

with respect to United States geography. All participation

occurred during the summer months (e.g., generally sunny,

temperatures in the 80s and 90s, UV index > 7). The re-

ported rates of sunbathing and sunburns are high enough in

these areas to warrant examination (Hillhouse et al. 1997;

Turrisi et al. 1998, 1999).

Recruitment

Children’s names were randomly selected from elementary

and middle school yearbooks of all rural, urban, and

386 J Behav Med (2007) 30:385–393
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suburban public and private schools in Boise, Idaho, and

Johnson City, Tennessee. This approach has been utilized

to develop sampling lists in previously funded research

(Turrisi and Jaccard 1992; Turrisi et al. 2001, 2004).

Children participants were offered $25 for pre-test partic-

ipation and $25 for completing post-tests; parents were

offered $40. We observed no significant differences when

comparing treatment and control groups on demographic

characteristics that could be relevant to study outcomes or

the mediators (e.g., skin type). The sample characteristics

were as follows: 49.3% male, 50.7% female; 95.25%

White Non-Hispanic; 15% parents having high school or

less, 13% having a post-baccalaureate degree; 55% parent

reporting income about average with most families; 35%

reporting income higher than most families. Also, no sig-

nificant demographic or general attitudinal biases were

present when we compared families who agreed to par-

ticipate in the study (85% of parents and 99% of children

agreed to participate) with those who were unwilling to

participate.

The intervention was given to parents in the experi-

mental group at the beginning of summer (the last 2 weeks

in May). Parents were asked to comment on the materials

and return them at the beginning of June as a validity check

to ensure they read the materials. Child assessment oc-

curred approximately 45 days later, to allow time for

parents to read and implement the intervention (for more

details on the procedures and validity checks see Turrisi

et al. 2004). Participants in the control group did not re-

ceive the intervention materials but were given a post-test

assessment during the same time interval.

Measures

Measurement Issues

The primary concern of measurement with children in this

age group was socially desirable responding. Several steps

were employed to reduce motivation for socially desirable

responding. First, respondents were assured of the confi-

dentiality of all of their responses. Second, the importance

of honest answers was stressed. Third, the data collection

was structured so that all answers were marked down on

separate questionnaires so the children never had to reveal

potentially socially undesirable behavior to an interviewer

in a face-to-face situation. Fourth, children were asked to

sign a statement saying that they would be providing

truthful answers.

In addition, a measure was included assessing general

social desirability tendencies (Good Impression Scale from

the California Personality Inventory) and it was not found

Sunbathe
Attitude

Alter. Attitude 1 
Indoor Activities

Alter. Attitude 2 
Shopping

Commitment to 
Healthy Lifestyle 

Perception of 
Sunbathing Risk

Self-Esteem
Enhancement 

Appearance 
Enhancement 

Sunbathing as a 
Social Behavior 

Intervention
Sunbathing
Tendencies 

Sunburn
Frequencies

Perceived Peer 
Pressure

Fig. 1 Theoretical mediation

model of the relationships

between the intervention

program, mediation constructs,

sunbathing tendencies, and

sunburn frequencies
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to be significantly correlated to the self-reports of sun-

bathing tendencies or sunburn frequencies.

Sunburn Frequencies

Four items were used to assess sunburn frequencies which

asked the participants to estimate the number of times in

30 days their skin had become red because of sun expo-

sure. The remaining three items were identically phrased

but the word ‘‘skin’’ was replaced with ‘‘face’’, ‘‘neck’’,

and ‘‘arms’’. The items were averaged to create an overall

index of sunburn frequencies (coefficient a = .92).

Sunbathing Tendencies

Sunbathing tendencies were assessed using four items

drawn from the literature (e.g., Buller et al. 1996; Hill-

house et al. 1996; Robinson et al. 1997a, b; Turrisi et al.

1998). Two items were used to assess the frequency of

sunbathing behavior (e.g. ‘‘Within the past 2 months, how

often did you lie out to sunbathe’’ and ‘‘In the last month,

approximately how many times did you lie out in the sun to

get a tan’’). The same items were reworded and used to

measure the frequency of lying in the sun to get some color

in the skin. The items were averaged to create an index of

sunbathing activities (coefficient a = .85).

Mediators

The items used to assess the mediators and coefficient al-

phas are presented in Table 1. These mediators include

measures of attitudes toward sunbathing, attitudes toward

alternatives to sunbathing (e.g., indoor activities and

shopping), health beliefs about UV exposure (healthy

lifestyle orientation and perceived risks of sunbathing),

appearance related beliefs (the self-esteem and appearance

enhancing effects of having a tan), and social normative

beliefs (perceived peer pressure and sunbathing as a social

behavior). For each item respondents were given five-point

(1) strongly disagree to (5) strongly agree Likert-type

scales.

Statistical Analysis

The joint significance test of a and b was used to assess

mediation. MacKinnon and colleagues (2002) compared

the joint significance test to several other mediation tech-

niques and found that the joint significance test had the

most power and the most conservative Type I error rates.

Regression analyses are used to test the a and b paths in a

model shown in Fig. 2 using AMOS 5.0 in SPSS. First the

a path, the effect of the program on the hypothesized

mediator, is assessed for statistical significance. Second the

b path, the effect of the mediator on the outcome while

controlling for treatment program effects in the equation, is

assessed for significance. If both the a and b paths jointly

show significance at the .05 level there is evidence for a

significant mediating relationship (e.g., being in the con-

trol/treatment group affects the outcome variable through

changes in the mediating variables) (MacKinnon 1994).

The mediated effect is the product of the a and b b-values

(ab) and provides an estimate of the relative strength be-

tween the mediated effects. The s’ value is the residual

direct effect which represents the amount of variation in the

program outcome relationship not explained by the medi-

ated effect.

When there is evidence for mediation, confidence

intervals (95%) can be calculated to provide a range of

estimates for the actual mediated effect value (Shrout and

Bolger 2002). Given that the product of the a and b path

regression coefficients provide an estimate for the actual

mediated effect (ab), if the confidence intervals around the

mediated effect do not contain the value of zero then this is

considered further evidence that the mediating effect is

different than zero or statistically significant. We derived

confidence intervals using a bootstrapping procedure in

AMOS 5.0 in SPSS. This approach was utilized because

the technique provides confidence interval estimates

regardless of whether assumptions about normal distribu-

tions between groups on the outcome measures are met.

We used the EM method as implemented in SPSS 13.0

Missing Value Analysis to impute missing data (Little and

Rubin 1987). For all of the analyses treatment is coded as 1

and control is 0.

Results

The first focus of the analyses examined whether sun-

bathing tendencies significantly mediated the relationship

between the intervention and sunburn frequencies. The

results revealed the intervention significantly reduced

sunbathing (a = –.478, P < .001), sunbathing tendencies

were significantly related to sunburn frequencies (b = .519,

P < .001), and the intervention significantly reduced sun-

burn frequencies through the mediated effect of reducing

sunbathing tendencies (ab = –.248, CIL95 = –.586,

CIU95 = –.089). These findings offer evidence that the

change in sunbathing was in fact sufficient to observe

changes in sunburns.

The second focus of the analyses examined whether the

theoretical attitudes and cognitive constructs significantly

mediated the relationship between the intervention and

sunbathing tendencies. Results of the mediation analyses

are reported in Table 2.
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Program Effects

Significant program effects (P < .001) were found in the

anticipated directions on all of the predicted sunbathing

mediators except for the attitudes toward alternatives to

sunbathing (column a). For example, individuals in the

treatment condition had more negative attitudes toward

sunbathing than individuals in the control condition. Sim-

ilarly, individuals in the treatment condition were more

committed to healthy lifestyles in relation to sunbathing,

perceived greater risk of sunbathing, were less concerned

about the self-esteem and appearance enhancing effects of

a tan, and perceived less social/peer pressure to tan relative

to controls.

Mediator Effects on Sunbathing Tendencies

Examination of the b paths in Table 2 revealed significant

relationships in the anticipated directions with all of the

hypothesized mediators when controlling for intervention

program effects except for the perception of sunbathing

risk. For example, attitudes toward sunbathing, self-esteem

and appearance enhancing effects of a tan, and perceived

social/peer pressure to tan were positively related to sun-

bathing. Similarly, attitudes toward alternative activities

and commitment to healthy lifestyles were negatively re-

lated to sunbathing tendencies.

Mediated Effects

Significant mediated effects (ab) were observed for the

following constructs—attitudes toward sunbathing to get a

tan, commitment to a healthy lifestyle, beliefs about the

Table 1 Items assessing mediator constructs and Cronbach’s reliability coefficients

Sunbathing attitude .747

• Overall, I feel bad about lying out in the sun to get a tan at this time in my life

• At this point in my life I have a negative attitude toward lying out in the sun to get a tan

Attitude toward alternative—indoor activities n/a

• I feel good about an indoor activity such as: working out, swimming indoors, etc

Attitude toward alternative—shopping .858

• I don’t enjoy shopping

• I would rather stay home and relax than go to the mall

• I think going shopping is boring

• I think going to the mall is boring

Commitment to a healthy lifestyle n/a

• Because I am committed to a healthy lifestyle I don’t sunbathe

Perception of sunbathing risk .607

• If I continue to go in the sun without taking precautions, I could eventually get skin cancer

• If I got really sunburned one afternoon, I might end up getting skin cancer

Self-esteem enhancing effects of a tan .828

• A tan makes me feel more confident

• I often feel better when I have a tan

Appearance enhancing effects of a tan .802

• A tan makes me look better

• I think I look healthier with a tan

Perceived peer pressure .808

• It can’t be that bad if everyone in my age group is lying out in the sun

• Lying out in the sun to get a tan can’t be that bad if all my friends do it

Sunbathing as a social behavior .682

• I feel good about lying in the sun to sunbathe on a hot day

• I enjoy lying out in the sun with my friends

Behavioral
Outcomes

’

Intervention

Mediator
Variables 

Fig. 2 Statistical mediation model
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self-esteem enhancing effects of a tan, beliefs about the

appearance enhancing effects of a tan, perceived peer

pressure, and beliefs about sunbathing as a social behavior.

Thus, the intervention had the desired result of changing

theoretical mediators which in turn changed sunbathing as

predicted.

The final analysis examined the effect of intervention

program on sunburn frequencies via the mediational effects

of the attitudinal, cognitive and sunbathing constructs

found to be significant in previous analyses (see Fig. 3).

The results revealed that the intervention significantly re-

duced sunburn frequencies through the mediated effect of

reducing sunbathing tendencies, attitudinal and cognitive

constructs (ab = –.261, CIL95 = –.610, CIU95 = –.091).

Thus, the intervention had the desired result of changing

theoretical mediators which in turn changed sunburn fre-

quencies as predicted.

Discussion

Recent studies have demonstrated that parents can be

effective change agents in increasing positive sun-safe

behaviors in children ages 9–12 (Turrisi et al. 2004, 2006).

The present study extended this work by conducting

mediation analyses to identify specific variables underlying

the influence of the parents on their children. First, the

analyses revealed that children in the treatment group re-

ported less sunburns than those in the control group and

this relationship was mediated by their sunbathing ten-

dencies. The intervention seemed to greatly reduce

immediate skin damage by reducing sunbathing activity.

Given that recent studies have shown significant relation-

ships between the frequency of sunburns and increased skin

cancer risk (Harris et al. 2001; Titus-Ernstoff et al. 2005),

there is evidence then that the present intervention can be

an effective approach to reduce potential future skin cancer

risk by altering sunbathing behavioral tendencies.

Second, the analyses also revealed children’s sunbathing

tendencies were changed as a result of specific successful

parent communications that influenced their children’s

commitment to a healthy lifestyle, and their perceptions of

the importance of tanning for the sake of appearance, self-

esteem, socializing, and perceived peer pressure. Exami-

nation of the indirect effect size can provide important

information about the relative importance of each mediator

(MacKinnon 1994). The social and peer pressure mediators

had the strongest effect sizes indicating that peer influences

play a large role in the decision of children to sunbathe.

Commitment to a healthy lifestyle was also a strong

mediator in the current study, whereas the perception of

sunbathing risk was not a significant mediator. Past work

has suggested that health orientations play a smaller role

relative to appearance orientations (Jones and Leary 1994)

in motivating sunbathing tendencies and recent skin cancer

prevention efforts have focused on appearance related be-

liefs (Hillhouse and Turrisi 2002). The present study sug-

gests that the role of health beliefs may be more

complicated and may be dependent on the specific focus of

the health related beliefs (e.g., more general commitment

to health versus specific sunbathing risk). Despite the

importance of appearance as a motivator in young people,

the data from the present study suggest that it might be

beneficial to consider interventions focusing on health

Table 2 Program effects on mediators, mediator effects on sunbathing tendencies, indirect effects, and confidence intervals

Mediator (a) Program effect

on mediator

(b) Mediator effect

on outcome

(ab) Indirect

effect

Upper 95% CI of

mediated effect

Lower 95% CI of

mediated effect

P-

value

Sunbathing attitude –1.067** (.228) .203** (.026) –.211 –.121 –.351 .001

Attitude toward

alternative—indoor

activities

071 (.088) –.194* (.072) –.014 .013 –.085 ns

Attitude toward

alternative—shopping

462 (.450) –.069** (.014) -.032 .030 –.100 ns

Commitment to a healthy

lifestyle

665** (.130) –.370** (.046) –.246 –.140 –.371 .001

Perception of sunbathing risk 639** (.182) –.065 (.035) –.041 .000 –.101 ns

Self-esteem enhancing effects

of a tan

–1.105** (.240) .181** (.025) –.200 –.112 –.325 .001

Appearance enhancing effects

of a tan

–1.182**(.234) .186**(.026) –.220 –.129 –.339 .001

Perceived peer pressure –.981** (.206) .251** (.029) –.246 –.137 –.402 .001

Sunbathing as a social

behavior

–.640** (.178) .401** (.031) –.257 –.122 –.420 .001

* P < .01, ** P < .001 two-tailed
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orientations with this population. It is also possible that

some children, because of personality, beliefs, and/or

behavioral characteristics, may be more influenced by the

appearance as opposed to the health oriented message or

vice versa. Future research may be needed to identify how

children interpret and internalize these different messages.

Third, the analyses revealed attitudes toward alternative

activities (e.g., indoor activities) remained important

influences on sunbathing tendencies (examination of the b
paths). Although these findings were consistent with pre-

vious reports (Turrisi et al. 1998), our program’s parent

communication efforts were less successful in bringing

about change on these constructs. It is not clear from our

analyses whether it was due to the emphasis parents placed

on alternatives relative to other mediational constructs

(e.g., appearance, peer pressure) or whether these variables

are more resistant to change efforts. Further research needs

to identify how parent-based efforts might be used to

encourage and support alternative behaviors.

There are a few limitations to the present study that are

worthy of consideration. First, the present study only

evaluated short-term effects of the parent-based interven-

tion. Future research should be conducted to evaluate

whether the promising results observed in the short-term

will be long lasting. Other limitations include that we did

not measure the skin type of the consenting parents and we

only studied one child per family. For the former, we were

concerned about response burden on individuals and tried

to keep the measures as brief as possible. Future studies

could focus on more family related risk characteristics. For

the latter, we considered asking the parents to talk to all of

their children, but decided to reduce the burden of the study

on parents with multiple children. It is plausible to assume

that parents were likely to have conversations with all of

their children whether they were asked to have these con-

versations or not, however this remains an empirical

question. Third, further efforts need to focus on examining

ways to disseminate and evaluate the effectiveness of

parent-based approaches in real-world environments.

While dermatologists have tried to enlist parents in pro-

moting the sun protection practices of their children, the

effort has had variable results with children continuing to

Sunbathe
Attitude

Alter. Attitude 1 
Indoor Activities 

Alter. Attitude 2 
Shopping

Commitment to 
Healthy Lifestyle 

Perception of 
Sunbathing Risk 

Self-Esteem
Enhancement 

Appearance 
Enhancement 

Perceived Peer 
Pressure

Sunbathing as a 
Social Behavior 

Sunburn Frequencies Intervention

–1.067** 

.071 

.462 

.665** 

.639** 

–1.105** 

–1.182** 

–.981** 

–.640** 

.203** 

–.194* 

–.069**

–.370**

–.065

.181**

.186**

.251**

.401** 

Fig. 3 Final mediation model.

Bold lines indicate significant

mediated effect. * P < .01, **

P < .001
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experiencing sunburns (Robinson et al. 2000). Future re-

search will explore ways that dermatologists can target

families that will most benefit from the parent-based

intervention. Moreover, parental interventions, like the one

that was examined in the present research, can be added as

a module to school and community based efforts in order to

assess how additional messages from home impact UV risk

tendencies. Few studies in the skin cancer prevention do-

main have explored the combined effects of different

interventions that have shown to be efficacious in inde-

pendent studies. Finally, the amount of communication

between parents and children, or dosage effects, was not

measured. Dosage effects are difficult to measure in the

current context because it is likely that parents might have

different styles of communicating the information in the

handbook to children. Some parents might have effectively

discussed the issue with one quality communication while

other parents might have used several smaller discussions

with their child. Despite the few limitations noted above,

the overall emerging picture is a parent–child communi-

cation-based skin cancer intervention that shows tremen-

dous promise. The present study supports the notion that

parents can be viable change agents for child behaviors and

adds to the growing literature that indicates that the quality

of the family relationship is critical to the success of such

interventions (Turrisi et al. 2006).
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Purpose: To identify aspects of maternal/female care-
iver (MFC) influences on adolescents’ indoor tanning,
ncluding modeling, cognitions (MFC knowledge and
ttitudes about indoor tanning), and gatekeeping/moni-
oring (MFC permissiveness and concern) of indoor
anning.

Methods: A telephone survey of adolescents aged
4–17 years and their female parent/caregiver in Minne-
ota and Massachusetts was conducted in 2000–2001 (n �
284 matched pairs). Logistic regression was used to
btain odds ratios for relationships between measures of
FC influence and teens’ indoor tanning practices, ad-

usting for demographic and sun sensitivity differences.
Results: Separately, each of the five MFC influence

ariables was significantly associated with adolescents’
ndoor tanning practices. In a multivariate model, signif-
cant independent contributors were parents’ behavior,
arents’ concern about their children’s indoor tanning
ractices, and MFC permissiveness of teen indoor tan-
ing. Using a combined summed scale of the 5 influence
actors, there was a monotonically increasing likelihood
f tanning with each incremental scale increase: (in
omparison to none, 1 factor aOR � 4.1, 95% CI: 1.3, 12.8;
ny 2 factors aOR � 8.3, 95% CI: 2.8, 24.6; any 3 factors
OR � 14.3, 95% CI � 4.9, 41.8; any 4 factors aOR � 30.5,
5% CI: 10.3, 90.3; all 5 factors aOR � 66.0, 95% CI: 20.0,
17.6).
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Conclusions: Mothers/female caregivers may be a pow-
rful influence on their teenagers’ indoor tanning use,
nd are an important target for future health promotion
fforts to discourage youth indoor tanning. © Society for
dolescent Medicine, 2004
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kin cancer is the fastest growing cancer in the
nited States, affecting approximately 1 million
mericans every year [1]. Approximately one in five
mericans will be diagnosed with skin cancer in

heir lifetime [2]. Exposure to ultraviolet radiation,
articularly during childhood and adolescence, is
elieved to be a risk factor for both melanoma and
onmelanoma skin cancer (i.e., basal and squamous
ell carcinoma) [3–11]. Ultraviolet radiation exposure
an be emitted by the sun as well as indoor tanning
acilities. Despite recommendations from national
roups to avoid all sources of ultraviolet radiation
12–15], and the U.S. Department of Health and
uman Services listing exposure to sunlamps and

unbeds as known human carcinogens [16], the in-
oor tanning industry has continued to expand.
lthough the epidemiological evidence linking tan-
ing bed usage to skin cancer is currently inconclu-

ive [17], it has been suggested that the popularity of
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ndoor tanning facilities may be a contributing factor
o the increasing prevalence of skin cancer [18].
stimates suggest that a typical user of indoor tan-
ing facilities (20 times per year) could increase their
xposure to ultraviolet radiation A by 30% to 300%
19].

Indoor tanning is a health risk for youth in par-
icular, because it appears to be most prevalent
mong younger people [17]. Three separate recent
tudies have revealed similarly high prevalence rates
f teen indoor tanning, particularly among certain
ub-groups [20–22]. In a nationally representative
ample of 6903 non-Hispanic white adolescents aged
3 to 19 years, lifetime prevalence of indoor tanning
defined as using a tanning booth 3 or more times)

as estimated at 7% for boys and 29.1% for girls [20].
ndoor tanning use increased monotonically with
ge (among girls aged 13–14 years: 11.2%; 15 years:
4.3%; 16 years: 29.2%; 17–18 years: 47.0%). Preva-
ence rates were higher in the Midwest and South
ompared with the Northeast and West (among girls,
ates were 31.9% in the Midwest, 33.8% in the South,
8.5% in the Northeast, and 11.8% in the West).
ther predictors of indoor tanning included sub-

tance use and dieting behavior. Indoor tanning was
ess prevalent among adolescents with greater cog-
itive ability, and whose mothers were college-edu-
ated.

In a cohort sample of more than 10,000 U.S.
hildren and adolescents aged 12–18 years, preva-
ence of tanning bed use within the past year was
stimated at 10%. Tanning bed use occurred primar-
ly among girls and was higher for older girls [21].
ther predictors of indoor tanning included: having

n olive or dark complexion; the belief that it was
orth getting a little burned to get a tan; less regular
se of sunscreen; and the belief that all, most, or
ome of their friends tanned.

In a study conducted by the American Cancer
ociety, the prevalence and correlates of indoor tan-
ing by 1192 youth aged 11–18 years and their
arents or caregivers was reported [22]. Among
outh, results were similar to the previously re-
orted study: overall indoor prevalence in the past
ear was 10%. Use occurred primarily among girls
nd was higher for older youth: prevalence rates
ere 3.9%, 12.4%, and 25.7% for adolescents, aged

3–14 years, 15–17 years and 17–18 years, respec-
ively. Other predictors included having a darker
omplexion, nonregular use of sunscreen, and hav-
ng a high appeal for a tanned look. There was also a
trong influence of parents/caregivers on youth in-

oor tanning: prevalence of indoor tanning during i
he previous year was 30% for youth whose parents/
aregivers had also used indoor tanning lamps in the
revious year. This study was the first to examine the
ssociation between teen and parent/caregiver in-
oor tanning, and highlights the need for a greater
nderstanding of how parents might influence their
hildren’s indoor tanning practices.

As the primary socialization agent, parents are
mportant targets for children’s behavior change
23–25]. In addition to their own direct experience,
hildren may learn what behaviors are appropriate
y observing how their parents behave, and whether
r not this behavior is rewarded [26]. For example,
arkas et al reported that having a parent who quit
moking doubled the rate of cessation among their
dolescent offspring [27]. However, modeling is only
ne mechanism through which parents may influ-
nce their children’s health beliefs and behaviors.
arents’ attitudes toward a health behavior are also
redictive of children’s adoption of that behavior

28,29]. Parents also serve important normative func-
ions [30]: as agents of social support and gatekeep-
rs [31,32]. The extent to which parents actively
onitor and express disapproval of an unhealthy

ehavior has been associated with reductions in
dolescent smoking [33–35], drinking [30,36], and
llicit substance use [37–39].

Although it is typically believed that peers are a
tronger influence on adolescents then parents, there
s a growing body of evidence that parents also play
n important role in shaping their children’s health
eliefs and behavior. Existing research has shown
hat the indoor tanning behavior of the primary
aregiver is predictive of youth indoor tanning [22].
ur research extends this work by examining the
nderlying sources of maternal/female caregiver

nfluence. An understanding of these influences on
outh indoor tanning is the first step toward identi-
ying strategies for a parent- or family-based inter-
ention to reduce youth indoor tanning. We focused
n mothers and female caregivers because women
re much more likely to be the primary caregiver
presumably exerting more influence), and because
he prevalence of indoor tanning is much higher in
emales compared with males [22,40].

Based on the literature addressing parental influ-
nces, we hypothesized that in addition to (1) mod-
ling, female caregivers would influence their chil-
ren’s indoor tanning through cognitions including

2) MFC knowledge and (3) attitudes about tanning.
others/female caregivers may also serve a gate-

eeping/monitoring function, including (4) express-

ng concern if their child were to tan indoors and (5)
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iving their children permission to use an indoor
anning facility.

ethods
tudy Population and Survey Methods

n January 2000, we initiated the Minnesota and
assachusetts Indoor Tanning Study (MMITS) to

ollect information about individual, environmental,
nd business practices related to indoor tanning.
urveys were conducted among adolescents aged
4–17 years and a female caregiver (described be-
ow), with representatives from public health agen-
ies and with managers of indoor tanning busi-
esses. The Institutional Review Boards at the two
niversities sponsoring the research approved all
spects of the study. The results reported here use
ata from the adolescent and female caregiver sur-
eys.

We identified adolescents, aged 14–17 years, from
targeted age list purchased from Survey Sampling,

nc., for the Boston and Minneapolis/St. Paul metro-
olitan statistical areas. Through linkages among

elephone directory listed households, school regis-
ration lists, magazine subscription lists, voter regis-
ration lists, and driver’s license information, house-
olds with a higher probability of having an
dolescent member can be identified compared with
imple random selection. From this list, households
ere drawn at random and called to determine if an

ligible adolescent resided at that number. If the
nswer was “yes,” we then asked to speak to the
emale guardian (mother, stepmother, or other),
rom whom we obtained both permission to inter-
iew the adolescent and consent to a brief interview
bout her own indoor tanning use. If more than one
dolescent in the specified age range lived in the
ousehold, we enumerated all eligible adolescents
nd randomly selected one. Because past research
ndicated that indoor tanning was much more com-

on among females than males [17], we over-sam-
led girls relative to boys by a 1.6 to 1 ratio to

ncrease the likelihood that our sample would con-
ain enough adolescents with tanning experience.
he female caregiver was interviewed first; upon
ompletion of the adult interview, the interviewer
sked the adult to speak with the randomly selected
eenager. If it was not a convenient time to speak to
he selected teenager, a callback time was scheduled.

Surveys were conducted in 2000 and 2001. Of the
699 households contacted in the Boston area, 33.0%

ere found to have an age-eligible adolescent in the m
ousehold; in the Minneapolis-St. Paul area, 44.7% of
650 households had an age-eligible adolescent
37.4% overall). Among eligible households, inter-
iews with both a mother/guardian and a child were
ompleted in 637 (71.5%) households in Boston and
47 (87.8%) in Minneapolis-St. Paul. In total, 1284
ouseholds completed both interviews (78.8% re-
ponse overall). Only 246 households contacted re-
used to be interviewed (5.7%).

easures

e developed new survey instruments for mothers/
emale caregivers and adolescents, drawing on focus
roups with teens who had tanned indoors and
xisting surveys or published reports related to sun
nowledge, attitudes, and behavior among adoles-
ents and adults. In addition to measures related to
un protection, tanning, and skin cancer, we also
nquired about demographic characteristics such as
ender, age, and maternal/female caregiver (MFC)
ducation.

Primary outcome. Our primary outcome, taken
rom the teen survey, is the proportion of adolescents
aving tanned indoors in the past year.

MFC influence measures. MODELING. (1) Modeling
MFC interview): mothers/female caregivers were
sked how recently they had frequented an indoor
anning facility. For tanning behavior, mothers/fe-

ale caregivers who had tanned indoors in the past
ear were compared with all other mothers/female
aregivers who had not tanned recently (including
hose who had never tanned).

COGNITIONS. (2) Tanning knowledge (MFC inter-
iew): Knowledge about the consequences of tan-
ing included 5 items: (a) people who tan have
lready damaged their skin; (b) indoor tanning is
afer than natural sunlight (reverse coded); (c) in-
oor tanning could cause skin cancer; (d) as long as
ou don’t get a burn from indoor tanning, you’re
afe from skin cancer (reverse coded); and (e) getting
n indoor tan first gives people good protection from
urning in the sun. Because these 5 questions assess
nowledge about the consequences of tanning, it was
ot expected that respondents’ answers to these

tems would be internally consistent, and thus reli-
bility coefficients were not computed. These five
tems were summed for a knowledge score ranging
rom 0 to 5. This scale was recoded into a dichoto-
ous measure based on a median split. (3) Attitudes



(
2
a
2
s
o

t
e
h
s
n
p

r
i
s

t
0
c
t
k
h
c
w
v
p

W
1
b
d
5
t
i
i
m
v
a
a
1
s

S

A
t
t
g
a

w
m
t
i
M
r
t
f
t
M
a
g
i

R
C

T
o
u
m
t
p
T
p
e
(
c
a
a
a
t
d
b
m
p
a
a
i

M

O
i
s
a
t
l
c
c
4

528.e4 STRYKER ET AL JOURNAL OF ADOLESCENT HEALTH Vol. 35, No. 6
MFC interview): Attitude toward tanning included
items: (a) having a tan makes people look healthier;
nd (b) people with a tan look more attractive. These
items formed a reliable scale (alpha � .76). This

cale was recoded into a dichotomous measure based
n a median split.

GATEKEEPING/MONITORING. (4) Concern about teen
anning (MFC interview): Mothers/female caregiv-
rs were asked if they would be concerned for the
ealth of their teenager if they tanned indoors occa-
ionally. (5) Permissiveness regarding teenager’s tan-
ing (teen interview): teenagers were asked if their
arents would allow them to tan.

Although measures 4 and 5 were believed to
epresent the same general construct of “gatekeep-
ng” or “monitoring,” these items were analyzed
eparately because they did not form a reliable scale.

We developed a “risk factor” scale by summing
he 5 MFC influence variables. The scale ranged from
–5. A zero value on this scale meant that female
aregivers did not display any of the risk factors (i.e.,
hey did not tan indoors in the past year, were more
nowledgeable about the consequences of tanning,
ad less positive attitudes toward tans, would be
oncerned if their teenager tanned indoors, and
ould not allow their teenager to tan), whereas a

alue of “5” would indicate that all risk factors were
resent.

Demographic and teen sun sensitivity characteristics.
e treated city of survey, teen gender, teen age (14,

5, 16, and 17 years), MFC education (high school or
elow, some college, college degree, and advanced
egree) and MFC age (less than 35, 35–44, 45–54, and
5 years or older) as categorical measures and poten-
ial confounders of the relationship between MFC
nfluence and adolescent tanning. Teen sun sensitiv-
ty was treated as an interval-level confounder. Our

easure of sun sensitivity was based on a previously
alidated measure [41], which included questions
bout the color of untanned skin, propensity to burn,
nd hair color. The sun sensitivity index ranged from

to 12, with higher scores indicated greater sun
ensitivity.

tatistical analysis

ll hypothesis testing made use of logistic regression
o obtain odds ratios and 95% confidence limits for
he associations of interest, controlling for demo-
raphic and sun sensitivity variables. We compared

dolescents who had tanned indoors in the past year i
ith those who had not for each MFC influence
easure described above. We conducted two addi-

ional tests to determine the joint effects of MFC
nfluences on indoor tanning: (a) we included all

FC influence variables in one multivariate logistic
egression model to determine the relative contribu-
ion of each variable; and (b) we tested the “risk
actor” scale to determine if the likelihood of teen
anning increased monotonically with the number of

FC influence factors present. Tests for interactions
mong our outcome variables and all other demo-
raphic and sun sensitivity variables were conduct-

ng using logistic regression.

esults
haracteristics of the Sample

he sample contained approximately even numbers
f teenagers aged 14–17 years, with indoor tanning
sage increasing monotonically with age. The vast
ajority (94%) of the mothers/caregivers were be-

ween the ages of 35 and 54 years. Although the
revalence of indoor tanning was much higher in the
win Cities than the Boston area (41.0% vs. 22.3%),
reliminary analyses indicated no important differ-
nces between cities in the associations of interest
i.e., there were no significant interactions between
ity and any of the MFC influence measures on
dolescent indoor tanning) (Table 1). Similarly, we
lso tested for interactions among our outcome vari-
bles and all other demographic and teen sun sensi-
ivity variables, and found that our results did not
iffer dramatically for boys compared with girls,
etween younger or older adolescents, those with
ore or less sensitivity to the sun, younger or older

arents, or more or less educated parents. Therefore,
ll analyses are presented for the combined sample
nd adjusted for demographic and teen sun sensitiv-
ty characteristics.

FC Influence

ur results support all aspects of MFC influence on
ndoor tanning (Table 2). MFC modeling was
trongly associated with youth indoor tanning: teen-
gers whose mothers or female caregivers had
anned indoors in the past year were much more
ikely to have been recent indoor tanners themselves,
ompared with teenagers whose mothers or female
aregivers were not recent indoor tanners (aOR �
.6, 95% CI: 3.0, 6.8). Cognitive aspects of MFC

nfluence were also significant, although less influ-
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ntial. MFC knowledge about the consequences of
anning as well as attitudes toward having a tan

ere comparably influential. Teenagers with less
nowledgeable mothers or female caregivers were
ore likely to have tanned indoors in the past year

han teenagers with more knowledgeable mothers or
emale caregivers (aOR � 1.8, 95% CI: 1.6, 2.0),

hereas teenagers of mothers/female caregivers
ith positive attitudes toward having a tan were

omewhat more likely to have used indoor tanning
acilities than teenagers whose mothers/female care-
ivers did not have strong pro-tanning attitudes
aOR � 1.9, 95% CI: 1.4, 2.6). Finally, there were large
ssociations between teenage indoor tanning prac-
ices and the two measures of MFC gatekeeping or

onitoring functions. Teenagers whose mothers/
emale caregivers would not be greatly concerned if
heir teenager used indoor tanning facilities were

ore likely to have tanned indoors than teenagers
hose mothers/female caregivers expressed great

oncern about their teenager tanning (aOR � 2.7,
5% CI: 2.0, 3.8). The strongest predictor of teen
ndoor tanning was MFC approval. Teenagers who
eported that their mothers/female caregivers would
llow them to tan indoors were far more likely to
ave visited a tanning salon than teenagers whose
others/female caregivers would not allow them to

an indoors (aOR � 11.7, 95% CI: 7.5, 18.3).

nces on Teen Indoor Tanning, Separately and Combined

(%)

% Teens
Tanned

Past Year

Adjusted OR (CI)
Teens Tanned

Past Yeara

Multivariate Model
Adjusted OR (CI)

Teens Tanned
Past Yeara,b

(84.6) 20.2
(15.4) 55.1 4.6 (3.0, 6.8)*** 3.2 (2.0, 5.0)***

(49.3) 17.6
(50.7) 32.1 1.8 (1.6, 2.0)*** 1.0 (.7, 1.4)

(41.7) 22.3
(58.3) 25.7 1.9 (1.4, 2.6)*** 1.2 (.81, 1.7)

(49.5) 14.7
(50.5) 36.3 2.7 (2.0, 3.8)*** 1.7 (1.2, 2.5)**

(40.9) 5.3
(59.1) 39.6 11.7 (7.5, 18.3)*** 9.1 (5.7, 14.7)***
able 1. Prevalence of Teen Indoor Tanning Stratified by
ity, Teen Age, Gender, and Sun Sensitivity, As Well As
other/Female Caregiver Age and Education

n

% or
Mean
(SD)

% or Mean
Teens Tanned

Past Year
(SD)

ity
Minneapolis 647 50.4 32.9
Boston 637 49.6 18.1
ge–teen (years)
14 261 20.3 7.7
15 346 27.0 17.6
16 333 26.0 31.5
17 343 26.7 41.4
ender–teen
Male 493 38.4 7.7
Female 791 61.6 36.7

un sensitivity–teen (1–12)a 1284 4.8 (1.7) 4.8 (1.6)
ge-mother/female caregiver
� 35 41 3.2 26.8
35–44 543 42.3 28.0
45–54 659 51.3 24.0
� 55 41 3.2 17.1

ducation—mother/female,
caregiver

High school or below 265 20.7 33.2
Some college 155 32.5 28.8
College degree 104 25.3 26.9
Advanced degree 44 21.5 12.0
able 2. Estimates of Maternal/female Caregiver (MFC) Influe

n

odeling (MFC survey)
MFC did NOT tan past year 1086

MFC tanned past year 198
ognitive
MFC Knowledge about tanning consequences (MFC survey)

High 603
Low 619

MFC Attitude toward having a tan (MFC survey)
Less positive 533
More positive 744

atekeeping/monitoring
MFC concern if child tanned indoors occasionally

A lot 633
Not a lot 647

Teens’ agreement with statement, “My parent would allow
me to tan indoors.” (Teen survey)

Disagree 524
Agree 757

*p � .05;** p � .01;*** p � .001.
a
 mother/female caregiver age and education.
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To determine the relative importance of different
spects of influence, all MFC influence measures
ere entered into one multivariate logistic regression

quation, controlling for demographic and teen sun
ensitivity characteristics (Table 2). Despite the fact
hat all aspects of MFC influence were significantly
ssociated with teenagers’ recent indoor tanning
ehavior when considered separately, certain factors
merged as more influential when considered simul-
aneously. Cognitive aspects of MFC influence
knowledge, attitudes) were no longer significant.
owever, the influence of MFC modeling and gate-

eeping/monitoring (concern, permissiveness) re-
ained. MFC permissiveness of tanning was the
ost important influence in the multivariate model:

eenagers with permissive mothers/female caregiv-
rs (who would allow their children to tan) were
uch more likely to have tanned indoors than teen-

gers with less permissive mothers/female caregiv-
rs (aOR � 9.1, 95% CI: 5.7, 14.7). MFC concern was
lso an important element of the gatekeeping/mon-
toring influence: teenagers whose mothers/female
aregivers were not greatly concerned about their
eenagers’ indoor tanning use were more likely to
isit tanning facilities than teenagers whose moth-
rs/female caregivers were greatly concerned about
heir teenagers’ indoor tanning (aOR � 1.7, 95% CI:
.2, 2.5). Finally, teenagers appear to be learning
ndoor tanning behaviors by observing their moth-
rs’/female caregivers’ behavior: teenagers whose
others/female caregivers had recently tanned in-

oors were more likely to be indoor tanners them-
elves (aOR � 3.2, 95% CI: 2.0, 5.0) (Table 3).

There was a monotonically increasing likelihood

able 3. MFC Influence Risk Factor Scale

MFC
Influence

Scalea n (%)

% Teen
Tanned

Past Year

Adjusted OR (CI)
Teen Tanned

Past Yearb

0 127 (10.5) 3.1 –
1 250 (20.6) 9.2 4.1 (1.3, 12.8)*
2 283 (23.3) 20.1 8.3 (2.8, 24.6)***
3 272 (22.4) 27.9 14.3 (4.9, 41.8)***
4 200 (16.5) 46.0 30.5 (10.3, 90.3)***
5 81 (6.7) 65.4 66.0 (20.0, 217.6)***

* p � .05; **p � .01; *** p � .001.
a Combined measure of MFC influence presented as risk,

here 5 � all risk factors present: MFC tanned indoors, is not
nowledgeable of the consequences of indoor tanning, has more
ositive attitudes about tanning, is permissive of youth tanning,
nd would not be concerned if teen tanned indoors.

b Adjusted for city, child gender, child age, child sun sensitiv-
ty, parent age, and parent education.
f teenagers using indoor tanning facilities with each w
evel of MFC approval of indoor tanning, measured
y the risk factor scale. In contrast to teenagers
hose mothers/female caregivers demonstrated no

upport for their teenagers’ indoor tanning (i.e.,
efined as not tanning themselves, knowledgeable
bout the consequences of indoor tanning, not hav-
ng strong positive attitudes toward having a tan,
eing greatly concerned if their teenager tanned

ndoors, and not allowing their teenager to tan),
eenagers whose mothers/female caregivers had just
ne of these factors were slightly more likely to tan
hemselves (aOR � 4.1, 95% CI: 1.3, 12.8), whereas
eenagers whose mothers/female caregivers com-
letely condoned the behavior (who had all 5 risk

actors) were much more likely to have used an
ndoor tanning facility (aOR � 66.0, 95% CI: 20.0,
17.6).

Another item on our MFC survey, not discussed
lsewhere in this report, was a measure of whether
r not mothers/female caregivers could recall if their
eenager had ever frequented a tanning business. In
comparison of teenagers’ responses regarding their

ver having tanned indoors with mothers’/female
aregivers’ recall of whether or not their children had
ver frequented a tanning business, we found that
nly 18% of teenagers had used an indoor tanning
acility without their mothers’/female caregivers’
nowledge (or recall). Conversely, only 1% of moth-
rs/female caregivers incorrectly recalled that their
eenagers had used a tanning salon (Kappa � .84, p

.001).

iscussion
he study results demonstrate that mothers/female
aregivers may be an important influence on their
dolescents’ preventive health behaviors, and sug-
est the promise of parent- or family-targeted inter-
entions to reduce teenage indoor tanning. Mothers/
emale caregivers appear to have a considerable and

ultifaceted influence on their adolescents’ indoor
anning practices. This control extends beyond a
imple observational learning hypothesis, whereby
hildren observe and model their parents’ behavior.
n addition to mothers’/female caregivers’ own tan-
ing behavior, the extent to which mothers/female
aregivers monitor and feel concerned about their
eenagers’ indoor tanning practices are particularly
mportant. To a lesser extent, MFC cognitions (i.e.,
heir knowledge and attitudes) appeared to affect
heir teenagers’ tanning practices, although only
hen considered separately from other influence
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ariables. One explanation for why MFC cognitions
ere less influential than modeling and gatekeep-

ng/monitoring variables, consistent with numerous
ognitive theories of behavior change [42], is that
ognitions are precursors to actions. If mothers’/
emale caregivers’ knowledge and attitudes about
ndoor tanning precede their own actions (including
heir own tanning behavior as well as monitoring or
atekeeping of their teenagers’ tanning), then these
ognitions are more distal to their teenagers’ behav-
or (i.e., the effects of MFC cognitions were attenu-
ted in the multivariate model because cognitions
re precursors to all other MFC influences). To
upport this explanation, we tested separate models
hat included cognitions with each of the other MFC
nfluence variables, and found similar attenuation
ffects.

A parent-based intervention to reduce adolescent
ndoor tanning, in contrast to other adolescent health
isk behaviors such as drinking or smoking, may be
articularly successful because teenagers cannot eas-

ly conceal their use of indoor tanning facilities
wing to the physical appearance of a tan. Data from
ur study supports this claim. Mothers’/female care-
ivers’ recall of their teenagers’ indoor tanning prac-
ices were consistent with teenagers’ self- reporting
f their behavior.

imitations

ecause our study design was cross-sectional rather
han longitudinal, we cannot confidently conclude
hat mothers/female caregivers may serve as a pro-
ective factor against adolescent indoor tanning. Al-
hough we cannot definitively establish causal order,
he fact that our primary outcome was taken from
he teen survey and most of the influence measures
rom the MFC survey suggests that the observed
ssociations are not artifacts of recall bias.

Additionally, we are cautious about generalizing
ur results beyond the population studied. The sam-
ling strategies we employed were not meant to
raw a nationally representative sample; we over-
ampled girls compared with boys, and gathered
ata only from youth and their female caregivers in

wo U.S. metropolitan areas, Boston and Minneapo-
is-St. Paul. In contrast to two recent national surveys
21,22], the prevalence of teen indoor tanning in our
tudy was higher. However, we are confident that
his difference is owing to regional variations in
ndoor tanning prevalence based on our sampling
trategy rather than any unknown biases in our

ample: our estimates of tanning prevalence in Bos- r
on and Minneapolis are comparable to the preva-
ence rates of teenagers in the Midwest and North-
ast reported by a third study [20].

We also have some evidence to suggest that the
ssociations between teens’ indoor tanning and MFC
nfluences would not be dramatically different in a

ore representative sample (i.e., a sample containing
ewer indoor tanners). Our tests for interactions
etween certain teen demographic variables and
FC influence variables on teens’ indoor tanning

xplored whether the relationships between MFC
nfluence and teen indoor tanning were the same for
ifferent sub-groups of teenagers who were more or

ess likely to tan indoors. For example, we evaluated
he magnitude and/or statistical significance of in-
eractions between each of the MFC influence vari-
bles with gender (boys are less frequent tanners)
nd region (Massachusetts teens were less frequent
anners than Minnesota teens), and found a potential
ource of bias for only one MFC influence variable:
he relationship between teen indoor tanning and

FC permissiveness of indoor tanning was signifi-
antly larger in girls compared with boys, with a
imilar but nonsignificant difference between Min-
esota and Massachusetts. Given that the prevalence
f indoor tanning was higher in girls and in Minne-
ota, we hypothesize that these relationships are
tronger because more of these teens have actually
sked their mothers/female caregivers for permis-
ion to tan, and hence are more likely to know the
correct” answer. Although the magnitude of the
elationship between teen indoor tanning and MFC
ermissiveness may be over-estimated due to the
igh prevalence of indoor tanning in our sample,
FC permissiveness was still a significant predictor

mong boys and in Massachusetts, suggesting the
mportance of MFC permissiveness across different
opulations.

Finally, we sampled only mothers and female
aregivers, and assume that they are the primary
ource of caregiver influence. This assumption is
upported by the congruency of responses between
eenagers and mothers/female caregivers regarding
eenagers’ indoor tanning practices, indicating that

others/female caregivers are very aware of their
eenagers’ tanning practices. The consistency of re-
ponses also alleviates concerns that teenagers who
ay have been interviewed in the presence of their
others/female caregivers felt pressured to provide
ore “socially desirable” responses, thereby under-
eporting their indoor tanning use.
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onclusions
others/female caregivers may be a powerful deter-

ent on their teenagers’ indoor tanning use, and
epresent an important target for future health pro-
otion efforts to discourage adolescent indoor tan-

ing. In addition to modeling appropriate behaviors
i.e., by not frequenting indoor tanning salons them-
elves), caregivers should express concern and com-
unicate rules prohibiting indoor tanning to their

hildren. It is important to develop strategies that
ill foster MFC disapproval and active monitoring

f their teenagers’ indoor tanning practices, as well
s discourage mothers/female caregivers themselves
rom using indoor tanning facilities.
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