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The past 20 years have brought increased public awareness to the link between UV radiation
and skin cancer. Recently, the International Agency for Research on Cancer, a division of the World
Health Organization, raised tanning beds to category 1 carcinogenicity, the highest cancer risk category
defined by the agency and the same category as cigarettes. Despite growing public awareness of the
dangers related to UV radiation exposure, the incidence of skin cancer and use of indoor tanning beds
continues to rise. Despite skin cancer being ranked as the most common form of cancer in the United
States, the indoor tanning industry has grown substantially, generating annual revenues of $5 billion.
This article reviews the growth and practices of the indoor tanning industry, the factors that motivate
adolescents to tan, and the effectiveness of various public health interventions, and increased regulation
of the indoor tanning industry in changing the tanning behaviors of the adolescent population.

I

n 2009, the American Cancer Society estimated
that there were over one million cases of cutaneous malignancy in the United States, making skin
cancer the most common human neoplasm.1 The
prevalence of skin cancer alone results in an enormous human and fiscal cost. There were approximately
70,000 cases of malignant melanoma in the United States,
causing almost 9000 deaths in 2009. Additionally, while
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the mortality from nonmelanoma skin cancers, including basal and squamous cell carcinomas, is relatively
low, nonmelanoma skin cancers have been estimated to
be a greater cost to public health than any other type of
cancer.2 There are various causes of skin cancer, whether
from exposure to sun or indoor tanning beds, with UV
radiation being one of the most well known and well
understood of these causes.
Indoor tanning beds primarily use UVA radiation to
stimulate melanogenesis and induce tanning of the skin.
There is a relative paucity of UVB rays in tanning bed
radiation when compared to natural solar radiation,
which leads many individuals who use indoor tanning
beds to believe that there is a decrease in health risks
associated with indoor tanning compared to sun exposure. However, there is growing evidence that implicates
both UVA and UVB radiation as the primary causes of
skin cancers.3 A recent systematic review of the literature
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showed that individuals who overused tanning beds
before age 35 years had a higher risk for cutaneous and
ocular melanomas as well a higher risk of squamous cell
carcinoma.4 In addition to higher melanoma and squamous cell carcinoma risks, another study also found an
increased risk of basal cell carcinoma among individuals
who used indoor tanning beds.5
The safety of indoor tanning has been a hot issue of
debate for many years. In 1979, the US Food and Drug
Administration (FDA) designated indoor tanning beds
as regulated medical devices and mandated that tanning
beds be equipped with exposure timers. Further recommendations were given in 1985 regarding the scheduling
of indoor tanning bed–derived UV dosages that would
reduce the incidence of sunburn. Since then, selfreported adverse event data have been recorded. A recent
analysis of these data indicated that of all adverse events
from indoor tanning bed use reported between 1985 and
2006, 50% were direct results of exposure to UV radiation. Furthermore, 36% of the UV-related injuries were
due to noncompliance with FDA recommendations.6
However, these data were not intended for the measurement of adverse outcomes and likely underestimated the
number of indoor tanning bed users who experienced
adverse outcomes.7 In July of 2009, the International
Agency for Research on Cancer reclassified the UV radiation from tanning beds from “possibly carcinogenic” to
“carcinogenic to humans,” the highest of such classifications.8 This placed exposure to UV radiation from indoor
tanning beds on par with UV radiation from sun exposure, which had received the same designation only a few
years earlier.

Higher rates of indoor tanning occur in young white
women.17 Approximately 70% of the US customer base
is composed of white women between the ages of
16 and 49 years.18 One study demonstrated that 20%
of adults aged 18 to 29 years and 11% of adolescents
and young adults aged 11 to 18 years used indoor tanning facilities. The rate of indoor tanning bed use is
even higher among female college students, reaching as
high as 40%.11 Approximately 2.9 million adolescents
between the ages of 13 and 19 years have used an indoor
tanning facility and more than 28% of white adolescent
girls admitted to using indoor tanning facilities 3 or more
times in their lives.19,20 Despite a variety of public health
advertisements that warn the public about the adverse
effects of tanning, the number of individuals who use
indoor tanning beds continues to increase. From 1988 to
2007, the percentage of young adults using indoor tanning facilities increased from 1% to 27%.21
One reason for the continued success of the indoor
tanning industry is its ability to make non–evidencebased claims that downplay the risks of exposure to UV
radiation. The Smart Tan Network, a lobby group for the
tanning industry,17 and the Indoor Tanning Association
Web sites include links to various sites that support
indoor tanning, such as the Vitamin D Council and
TanningTruth.com. Statements made by proponents of
the indoor tanning industry reveal a lack of concern and
denial over the harmful effects of exposure to UV radiation. Table 1 summarizes the common false claims made
by the indoor tanning industry and the counterclaims
supported by research and medical literature.17,21,10,22-27
Efforts also have been made to target the adolescent
population, who are at the most risk for developing
the long-term risks from exposure to UV radiation. A
study that investigated the advertisements in Denverarea public high school newspapers revealed that 48%
of high schools had indoor tanning facility advertisements in their newspapers. Of the contents contained
within the indoor tanning facility advertisements, 48%
offered discounts and 38% offered unlimited tanning for
periods as long as 4 months. Only 5% of the advertisements mentioned the need for parental accompaniment
or consent, and only 3% of advertisements included an
age restriction.28
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THE INDOOR TANNING INDUSTRY
Each year in the United States the indoor tanning industry generates $5 billion in revenue, a remarkable increase
from $1 billion earned back in 1992.9,10 Ten percent of
the US population, or approximately 30 million customers, use indoor tanning facilities annually.11 Three million customers per day visit tanning facilities, and there
are between 25,000 and 50,000 facilities employing
160,000 workers.6,10,12,13 The average number of indoor
tanning facilities exceeds the number of Starbucks or
McDonald’s restaurants in the largest US cities.14 The rapid
rise in the popularity of indoor tanning also is evident
worldwide. In the United Kingdom, more than 3 million
citizens, or 5% of the population, use indoor tanning
facilities with one in 5 customers paying for more than
100 tanning sessions per year.15 From 1992 to 2006, the
number of tanning salons in New Zealand drastically
increased by 241%, while the number of indoor tanning
device wholesalers increased by 525%.16

FACTORS BEHIND ADOLESCENT
TANNING BEHAVIORS
Several recent studies have examined the indoor tanning behavior of adolescents and young adults in the
United States and in other parts of the world.17,29-32 One
Danish study showed that almost 60% of women aged
15 to 19 years used an indoor tanning bed within the
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Table 1
Misleading Tanning Industry Claims
and Research-Based Counterclaims
Indoor Tanning Industry Claims

Research-Supported Rebuttals

Indoor tanning offers skin a natural protection
against sunburns, and developing a “base tan”
is recommended before going on sunny vacations or
engaging in outdoor summer activities.10

The degree of sun protection offered by a tan is similar
to wearing a sunscreen with only an SPF of 3 to 4.22

Indoor tanning is safer than outdoor tanning as it
minimizes the risk for sunburn.21

Sunburns still occur in 18% to 55% of individuals who
use indoor tanning beds.17

Regular tanning is necessary to achieve adequate
daily vitamin D levels. The use of supplements is
“impractical” and “unnatural.”23

Only 5 to 10 minutes of sun exposure to the face,
hands, and arms 2 to 3 times a week during the summer
months is enough to achieve high vitamin D levels.24
Adequate vitamin D levels also can be obtained by
consuming oily fish, dairy products, fortified juices and
cereals, and over-the-counter supplements.25

No studies demonstrate the link between melanoma
and exposure to UV radiation from indoor tanning beds.21

The IARC and WHO classified UVA and UVB radiation as
carcinogens. Two reviews have demonstrated that users of
indoor tanning beds have a higher risk for melanoma
than nonusers.26,27 The risk for melanoma increases by
75% for frequent indoor tanning bed users who use an
indoor tanning bed for the first time before age 35 years.26
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Abbreviations: SPF, sun protection factor; IARC, International Agency for Research on Cancer; WHO, World Health Organization.

previous year despite being generally more aware of the
relationship between exposure to UV radiation and skin
cancer than their older female counterparts.29 Decisions
underlying tanning behavior are affected by a diversity
of factors and not just health concerns. Cultural, social,
and educational issues all play a role in the decision
making surrounding tanning behaviors. A growing body
of evidence also may indicate that for some, there may
be a physiological drive, or addiction, which influences
tanning behavior.46,47
One of the strongest factors influencing tanning behavior is peer-crowd identification. Not only is tanning
behavior predictive of socialization with peers who have
similar beliefs regarding tanning, but tanning behavior
also is correlated with specific types of peer groups.33,34
A study of undergraduate students at a large American
university found that students who identified with the
“popular” peer crowd were more likely to use indoor

tanning beds, while those who identified with the “brain”
peer crowd were less likely to use indoor tanning beds.35
Approximately 65% to 70% of college students in fraternities and sororities reported using indoor tanning
beds during high school and/or college.36 Furthermore,
the westernization of Asian Americans in the United
States as determined by generation, location raised, or
self-rated acculturation has become a form of cultural
peer-crowd identification and is associated with attitudes
and behaviors that promote sun exposure and a tanned
appearance.37 Parental behavior and attitudes with regard
to tanning also have been shown to be predictive of the
tanning behavior of teenagers,30 indicating that the influence of peer-crowd identification may not be derived just
from a close circle of friends, but also from family, role
models, mentors, celebrities, and other individuals.
Pressures to achieve a glowing tan are undeniably present. Young women, in particular, are frequently assailed
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with images of tanned models in the media. In popular
women’s magazines in Australia, for example, the targeting of young women is especially evident in young female
models who are more likely to be portrayed with darker
tans and with more of their body exposed than older
women.38 Furthermore, women portrayed in outdoor
settings did not wear hats (89%) and generally were not
photographed in shade (87%). Depictions of risky tanning behaviors in the media such as these may indirectly
translate into other risky behaviors. For example, indoor
tanning bed use is positively correlated with risky behaviors among young adults, such as alcohol consumption,
drug use, eating disorders, and smoking.14,39-41
Fortunately, public awareness of the link between skin
cancer and tanning has become more widespread over
the last 20 years.23 However, this knowledge has not
necessarily become a determinant of health behavior.42
For example, a tanned appearance has been shown to
be generally associated with health and beauty,43 and
the prevalence of this cultural perception has steadily
increased since 1994.38 This trend was particularly
evident in a recent study that analyzed video content
on the popular Internet Web site YouTube.com. Of the
72 user-posted videos analyzed, 68% had an overall
protanning position and 96% cited a more attractive
appearance as a reason to tan.44 Only 8 of the 72 videos
mentioned skin cancer as potential sequela of tanning.
Furthermore, Ezzedine et al40 highlighted the disconnect between health awareness and behavior when they
recently concluded that indoor tanning bed users seem
to be unconcerned with the risks of skin cancer and
photoaging. Surprisingly, knowledge of health risks
does not seem to be a primary factor underlying tanning behavior.45 In addition to the social pressures that
promote indoor tanning behavior among teenagers,
growing evidence suggests that there may be a physiologic drive or addiction to tanning.46 In fact, tanning
addiction, or “tanorexia” as it is colloquially known, has
been shown to meet Diagnostic and Statistical Manual
of Mental Disorders criteria for a substance-related
disorder.47 That tanning is an addiction is further suggested by an increasingly well-informed population that
continues to tan despite the known health risks. Tanning dependence has been shown to be predicted by
race, higher incidence of indoor and outdoor tanning
and burning, lower levels of skin protective behaviors,
increased frequency of smoking, and lower body mass
index.48 The mechanism behind tanning addiction
seems to be related to UV radiation–induced activation
of tumor suppressor protein p53 to stimulate transcription of pro-opiomelanocortin,49 which leads to increased
levels of endogenous b-endorphins.50 This theory also is

supported by a study, which showed naltrexone therapy
in frequent tanners resulted in the development of
withdrawal symptoms.51

TANNING INTERVENTIONS
Multiple nonpolicy interventions have been investigated
to promote tanning safety. Appearance-focused interventions that generally include UV photographs of skin damage have been shown to be effective in decreasing indoor
tanning bed use and intentions to use indoor tanning
devices while promoting sun safety.52-57 Appearance-based
interventions also have been shown to promote sunscreen
use in the teenage population.58 A recent randomized
controlled trial that included 430 women using indoor
tanning beds further supports appearance-focused intervention. Participants who read an appearance-focused
booklet demonstrated decreased springtime indoor tanning by over 35% with similar decreases in intentions to
use indoor tanning beds at 6 months follow-up.59
Other interventions to decrease indoor tanning also
have been undertaken; however, not all have been successful. Peer-motivational interviewing decreased tanning
frequency by an average of 63% using a one-on-one
30-minute counseling session tailored specifically to
curb tanning frequency among college-aged women.60
However, another arm of the same study showed that
nonpictorial handouts, which summarized the risks for
skin cancer and showed comparative data about personal
tanning habits, were an ineffective intervention when
used alone.60 These interventions should be presumed to
be similarly ineffective in a teenage population.
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INDUSTRY REGULATIONS

The indoor tanning industry in the United States is regulated by the FDA, the Federal Trade Commission, and
state laws. US Food and Drug Administration regulations
address issues regarding posting of warning labels, adhering to maximum exposure schedules, providing protective eyewear, and meeting certain product specifications.61
The Federal Trade Commission regulates advertising
claims made by the indoor tanning industry and prohibits the use of false or deceptive statements. State laws
regulate the practice of indoor tanning facilities and their
operators. The World Health Organization, the American
Medical Association, and the American Academy of
Dermatology support passing legislation that bans the
use of indoor tanning beds by individuals younger than
18 years.19 Childhood and adolescence are the most vulnerable periods to the long-term damaging effects of UV
exposure and increased skin cancer risk.19 Despite the
rising incidence of skin cancer and the reclassification of
UV radiation as carcinogenic to humans, only 8 of the
VOL. 23 NO. 6 • JUNE 2010 • Cosmetic Dermatology®
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Table 2
Indoor Tanning Age Restriction Regulations
in the United States62
Type of Regulation for Minors

States With Regulations

Minimum age restriction

California, Illinois, New Hampshire, New Jersey, New York,
North Carolina, Texas, Wisconsin

Parental consent required

Alabama (Jefferson County), Arizona, California, Connecticut,
Florida, Georgia, Illinois, Indiana, Kentucky, Louisiana, Maine,
Maryland (Montgomery County), Massachusetts, Michigan,
Minnesota, Mississippi, New Hampshire, New Jersey,
New York, North Carolina, Ohio, Oregon, Rhode Island,
South Carolina, Tennessee, Texas, Utah (Salt Lake and
Utah Counties)
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Parental accompaniment required

Alabama (Jefferson County), Florida, Indiana, Kentucky, Louisiana,
Maryland (Montgomery County), Massachusetts, Michigan,
New Hampshire, New York (Nassau and Suffolk Counties),
Tennessee, Texas

28 states with laws that limit the access of minors to
indoor tanning beds have age restrictions, with minimum
age cut-offs ranging from 13 to 16 years.62 The prevalence of indoor tanning bed use by adolescents stayed
the same or decreased from 1998 to 2004 in states that
had age restriction legislation, whereas rates increased in
states without such laws.30 Table 2 lists the states within
the United States and the types of regulations that limit
indoor tanning use for minors.62 Worldwide, only France,
New Brunswick in Canada, and the Australian states of
South Australia, Western Australia, and Victoria have
banned the use of indoor tanning beds for all individuals
younger than 18 years.63,64 According to the American
Medical Association, 3 steps are necessary to adequately
regulate the indoor tanning industry in the United States:
(1) ban the use of indoor tanning beds by all individuals
younger than 18 years; (2) the FDA should conduct hearings to weigh-in on the risk and need for increased regulation; and (3) indoor tanning beds should come with a
warning statement by the surgeon general.65
Many have looked to current tobacco laws as a model for
regulating the indoor tanning industry. Laws prohibiting
the sale of tobacco to minors have reportedly attributed
to a 40% decrease in the rate of teenage smoking.66 It is
believed that similar bans on indoor tanning for minors
will be more successful due to the lack of nonvendor

sources for obtaining access to indoor tanning beds, the
increase in interaction between vendor and buyer that
results in greater exposure to law enforcement, and the
existence of professional vendor organizations within the
indoor tanning industry.63 The reasons used to support
increased regulation of the indoor tanning industry parallel
the reasons used for banning the sale of tobacco to minors.
Tobacco use and tanning are similar because both tobacco
and UV radiation are classified as carcinogens, initiation
at a young age is predictive of long-term use, and both
the tobacco and indoor tanning industries have neglected
the best interests of their consumers by denying the negative health effects of their products and encouraging use
by minors.63,66
In spite of increased regulation of the indoor tanning
industry, problems regarding noncompliance to regulations and lack of adequate enforcement remain. Although
Minnesota and Massachusetts both have laws that
require parental consent for individuals younger than 16
and 18 years, respectively, a study revealed that 81% of
200 indoor tanning facilities frequented by 15-yearold customers in Minnesota and Massachusetts sold at
least one indoor tanning session out of 2 attempts without parental consent.67 However, in the presence of noncompliance, states with laws are more likely to require
parental consent or accompaniment for minors.64
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The practices of 3647 US indoor tanning facilities representative of all 50 US states were assessed after telephone
contact was made by data collectors posing as 15-yearold white females. Of the facilities located in states
with regulations that require parental consent for
minors 93% of the facilities mentioned the requirement to the customer compared to 78% of the
facilities located in states without the requirement.64
Similarly, 43% of facilities in states that require
parental accompaniment mentioned the requirement compared to only 10% of facilities located in
states without the requirement. A telephone survey of indoor tanning facilities in Texas, Illinois,
Wisconsin, and Colorado revealed that states with
stricter laws have higher rates of compliance.68 The
age limits for use of indoor tanning facilities in Texas,
Illinois, and Wisconsin are 13, 14, and 16 years, respectively, and Colorado does not have an age restriction.
When contacted by a 12-year-old customer, 23% of the
facilities in Texas, 74% in Illinois, 89% in Wisconsin,
and 18% in Colorado did not sell a tanning session.68
Although the presence of stricter laws may increase
compliance, there still remains a substantial portion of
facilities that do not adhere to the laws, which raises
questions regarding the adequacy of enforcement.
In states with indoor tanning regulations, one study
found that less than half of the cities in each of the
28 states gave citations to indoor tanning facilities that
violated the law, one-third of the cities did not perform
inspections, and another one-third of the cities performed inspections less than once a year.69
Regulatory policies against indoor tanning facilities,
such as imposing age restrictions, requiring parental
consent or accompaniment for minors, prohibiting
advertising to the youth, or implementing stricter
government safety standards are directed towards
changing business practices and not the attitudes of
adolescents towards tanning. The other downside is
that these policies require strong government support
and adequate funding of law enforcement to ensure
compliance. Policies directed towards changing adolescent behavior include promoting media campaigns
against tanning and increasing the cost of tanning sessions through taxation. Media campaigns are expensive
and require consistent funding, which can be supported by the revenue generated from taxation.65 The
effectiveness of taxation in reducing the demand for a
carcinogen has been demonstrated with the tobacco
tax.70 Similarly, a new tax on indoor tanning sessions
may substantially reduce the demand for the service
among adolescents due to their financial constraints
and increased price sensitivity.

COMMENT
Indoor tanning bed use among adolescents is not only
a public health issue but a cultural and legal concern
as well. Despite the increasingly well-supported link
between exposure to UV radiation and adverse effects
on the skin, tanning frequency among adolescents has
stayed steady or increased over the past several decades.
While a cultural perception that tanned skin represents
health and vitality is increasingly prevalent in the media,
efforts should be made by the medical community to
discourage risky UV radiation exposure practices,
such as indoor tanning bed use among adolescents.
Appearance-focused interventions in combination
with increased regulation may be an effective means
to this end.
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