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New Approaches to Melanoma Prevention
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Over the last several decades in the United States (US), national programs have primarily
targeted white people for sun protection educational programs; however, people’s attitudes
about having a tan have not significantly changed. During this same period in developed
countries, indoor tanning has become an increasingly common source of ultraviolet radiation
(UVR) exposure. (1–3) Broad spectrum UVR has long been recognized as the highest risk
category of carcinogen by the International Agency for Research on Cancer (IARC), and
UVR-emitting tanning devices were elevated to this category in 2009. (4) UVR exposure is
the primary environmental etiologic factor for both melanoma and non-melanoma skin
cancers. (5–7) People who deliberately tan often do so with natural light via sunbathing and/
or with artificial light from tanning beds.

Melanoma is the second most common cancer in individuals aged 15 to 29 years, accounting
for 11% of all malignant neoplasms in this age group. (8) The incidence rate of melanoma is
increasing at a disturbing rate of 2.7% per year among young non-Hispanic white women.
(9) Although the causes for this trend are multifactorial, the observed rise of melanoma in
women, particularly in the truncal skin, suggests deliberate exposure to UVR sources as a
plausible etiology. (8, 10, 11)

Scope of Indoor Tanning
Over 30 million people in the US, of which 2.3 million are adolescents, tan indoors
annually. (12) Studies show that 25 to 40% of young women have used indoor tanning in the
past year, with the prevalence of use among women in their late teens and early twenties
estimated at over 35%. (13–15) The median number of indoor tanning visits for women in
this age group is 40–50/year. (16) Mothers often accompany their daughters during the first
tanning experience, thus, giving permission for underage tanning and establishing a pattern
of regular tanning that carries over into young adulthood (17). Fifty or more hours of sunbed
use are associated with a 3 times greater risk of developing melanoma . (10)

© 2012 Elsevier Inc. All rights reserved.
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Indoor tanning beds and booths have a widespread presence beyond indoor tanning salons,
with facilities now located within gyms, beauty salons, and even people’s homes. Across
116 cities in the United States, the overall mean number of commercial tanning facilities per
city (mean=41.8) was much higher than the overall mean number of Starbucks (mean=19)
and McDonald’s (mean=29.6), in these same locations. (18)

Tanning Attitudes
Part of the popularity of indoor tanning may be attributed to the fact that tanned skin is
portrayed as attractive and desirable in popular culture. Appearance-enhancing factors are
consistently foundto strongly motivate intentions to achieve a tan, overriding the knowledge
and perception of the remote threat of developing skin cancers women may hold. (19–22)
The contradiction between people knowing that UVR exposure causes skin cancer and
holding the belief that having a tan makes a person look healthy and/or attractive may be
explained by the strong evidence that people have at least 2 cognitive systems. (23) One
system involves conscious, controlled, and focused effort in processing stimuli and produces
explicit beliefs and attitudes. The other system is rapid, effortless, automatic application of
implicit knowledge, beliefs, attitudes and skills stored through repeated exposures in long–
term memory. The first system may “know” that UVR exposure causes skin cancer, yet the
second admires and compliments the person with a “nice tan”. Cognitive dissonance of this
magnitude can be resolved either by conscious decision-making or by implicit attitudes.
When people are engaged in thinking through decisions and have cognitive resources,
motivation, knowledge and opportunity to ponder the pros and cons of different actions, then
the action is often different from the impulsive action not entirely under conscious control.
(24) Implicit attitudes are more likely to influence behavior when cognitive processing
capacity is low due to fatigue, anxiety or cognitive overload. For example, when a teen is
invited to go along with others to the pool to be with friends, the anxiety over fitting in with
the peer group may stifle the nagging thought of not having sunscreen. Among teens,
impulsive actions are often more common than carefully weighing the pros and cons of a
behavior and making a thoughtful decision about engaging in tanning.

At-risk Population
The most likely indoor tanners were women between the ages of 20 and 30 who had skin
types that would become slightly burned with a moderate tan or not burned with a good tan
one week after one hour exposure to sunlight (i.e., skin types III or IV on the Fitzpatrick
Skin Type Classification Scale). (16, 25) Among adult females, those who have tanned
indoors were more likely to have unhealthier diets, smoke, drink alcohol, and lack correct
information on the safety of indoor tanning compared to women who did not engage in
indoor tanning. (3) Both adult men and women were most likely to have engaged in this
activity under age 30. (16)

In younger populations of teens, which are also often predominantly composed of females,
indoor tanners were more likely to engage in other risk-seeking behaviors, such as smoking,
drinking and recreational drug use (25,26) and had less healthy lifestyle choices (27)
compared with those who had never used tanning beds/booths. The clustering of addictive
behaviors, such as smoking and drinking, with indoor tanning may reflect general risk-
taking behavior rather than addiction. (28) Given the young age at initiation, high prevalence
of use, and other correlated risk-taking behaviors, young women who tan indoors are an
ideal group to target for health promotion messages.
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Promoting Behavioral Change
Behavioral economics suggests that promoting healthy alternatives that serve a similar
function as an unhealthy behavior but with no greater effort or cost can reduce unhealthy
behavior. People indoor tan for two primary reasons: physical appearance and stress
reduction. Thus, alternatives that address these motivations could be effective in promoting
behavior change. (16, 29) Secondary reasons for indoor tanning are to prevent sunburn when
engaging in outdoor activities and assure adequate vitamin D.

When counseling patients, it helps to consider the patient’s perspective of the benefit of
tanning. Is the patient tanning to look good for an event such as the prom or wedding? Is the
patient a regular tanner who tans year round and uses tanning to improve their mood and
relieve stress? The range of tanning types extends from event tanners through spontaneous
mood tanners to regular tanners. (16) Physicians can open a dialog with the patient when
taking a history by using open-ended questions, such as how does having a tan make you
feel? The conversation allows the physician to take a patient-centered approach, and frame a
harm reduction message that evolves from the patient’s responses. There are a number of
ready alternatives to the secondary reasons for tanning that the physician can provide.
Sunburns can be prevented more effectively with use of sunscreen than with a tan, especially
in those who have difficulty tanning. Patients who are concerned about vitamin D
production can be encouraged to eat foods high in vitamin D (i.e., salmon, fortified orange
juice) and/or advised to take oral supplements.

Event Tanning
The event tanner is primarily motivated by appearance. Such patients may be receptive to
using sun protection to prevent early aging of the skin. For such tanners, a physician could
suggest forgoing tanning and allocating the tanning funds to other ways of enhancing
appearance such as clothing, a manicure, or a makeover with a new hairstyle and cosmetics.
The physician may also suggest substituting sunless tanning for UV tanning as a harm
reduction strategy. The event tanner patient may see this as a worthwhile opportunity to look
good and boost self-confidence. The dermatologist who is familiar with the various types of
sunless tanning can help guide the patient’s choice.

Non-UVR tanning products, also known as sunless tanning products, including lotions,
spray-on tans, and bronzers, are popular alternatives for achieving a tanned look without the
risks of exposure to harmful UVR. Sunless tanning lotions and spray-on tans contain the
FDA-approved active ingredient dihydroxyacetone (DHA) in a concentration ranging from
3–5%, which preferentially reacts with basic amino acids in the stratum corneum of the skin
to form dark brown compounds that deepen the skin’s color. (30) Bronzing cosmetics, in the
form of powders, moisturizers, or foundations, contain water-soluble dyes to instantaneously
give the skin a tanned look and are easily removed by cleansing the area of application but
may also be removed by perspiration and stain clothing. (31).

The use of non-UVR tanning products as an alternative to a UVR-induced tan has been
explored in only a few studies. Recently, Pagota et al. demonstrated that education about and
promotion of sunless tanning products in a population of sunbathers resulted in significantly
increased rates of use of these products and decreased rates of sunbathing, which persisted
for one year after the intervention. (32) In another study, 73% of tanning bed users who
received spray-on tan treatments at indoor tanning salons reported decreased use or intention
to use indoor tanning beds. (33) There is possible benefit in promoting non-UVR tanning
products as an effective and safer alternative to UVR-induced tanning for the purpose of
achieving a tanned look.
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Although a few studies have explored the prevalence and predictors of use of non-UVR
tanning product use in the US, (13, 34–37) the role of these products as an effective
substitute to indoor tanning remains largely uncharacterized among the high-risk population
of indoor tanners. Preliminary evidence suggests that indoor tanners who adopt sunless
tanning subsequently reduce intentional tanning. (33) The major deterrent to using spray-on
tanning is the perception that the color conferred by this method of tanning is not natural.
Very few participants commented on cost as a significant barrier to using spray-on tans in
the open-response answer choices of the survey. A 2004 investigation of US tanning
businesses offering non-UVR tanning services determined the median prices for these
options ranged from $26.00 to $87.50 per session, whereas the price for a UVR tanning
session was significantly less expensive at $13.50. (31)

Combining appearance-based strategies may be more effective with event tanners than a
single educational intervention. An intervention consisting of the use of a sunless tanning
lotion along with education on photoaging and viewing of a personal UV facial photograph
resulted in greater exercise of sun protection behaviors compared to the group that
underwent the same intervention without addition of the sunless tanning lotion. (37)
Effective interventions are typically of low intensity and can be carried out during the
physician visit. Messages targeting appearance are most effective in late-adolescent females,
with techniques including self-guided booklets, a video on photoaging, 30-minute peer
counseling sessions, and UV facial photography to demonstrate the extent of skin damage
from UV exposure. To reduce risk for skin cancer, the US Preventive Services Task Force
(USPSTF) recommends counseling persons aged 10 to 24 years with fair skin to minimize
exposure to ultraviolet radiation. (38)

Spontaneous Mood Tanners
Women may tan inconsistently for short periods of perhaps one season and often do so to
help them relax or to feel good about themselves. (39) For those who engage in tanning to
relax, physicians may suggest other healthy alternatives that create similar immediate
consequences to intentional tanning. Exercise classes such as Pilates and spinning are
sources of stress relief, and yoga has proven efficacious for stress reduction. (40–43) A
widely available healthy alternative, such as yoga, gives patients an opportunity to try
something that may be new to them that is consistent with seeking a healthy lifestyle. While
sunless tanning is not a source of stress reduction, it may be used in combination with other
means of stress reduction to help tanners feel good about themselves.

Regular Tanners
Regular tanners, who tan frequently throughout the year, often discuss how tanning makes
them feel relaxed with feelings of tranquility. Some may even report euphoria. Tanning
might reduce stress because of a direct physiological effect of UVR (44–47) and/or because
the act itself is relaxing (i.e., lying down in a warm, quiet place). Regular tanners may
respond to suggestions for ways to relieve stress such as regular exercise, and ways to
promote relaxation such as yoga.

The likelihood of a behavior being adopted depends on 1) the reinforcing value of that
behavior relative to alternatives, 2) the cost of engaging in the behavior relative to
alternatives, and 3) the relative availability of the behavior and its alternatives. (39, 48)
“Behavioral substitution” occurs over time as one behavior declines and another replaces it.
For example, as use of the nicotine patch increases, cigarette smoking declines. According
to behavioral economics, behavioral substitution of indoor tanning could be facilitated by
increasing the costs of indoor tanning and increasing the availability and desirability of
alternatives. As the costs of sunbathing and indoor tanning (e.g., perceived risk for skin
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cancer, skin damage, sunburns, as well as the monetary cost of a session of tanning)
accumulate, the use of alternatives such as spray-on tanning that produce the same outcome
with fewer costs should increase.

Legislative Actions
In July 2010, a 10% federal tax on indoor tanning became the first legislative step affecting
the monetary costs of the behavior. The impact of the tax on consumer behavior has yet to
be determined. Only 26% of Illinois salons reported experiencing fewer clients after
implementation of the tax, and distinguishing the impact of the tax from the current
economic climate as the source of decline was difficult. (49) Furthermore, 78% of tanning
salon owners reported that clients did not seem to care about the tax. The effect of tobacco
taxation on smoking led to the hypothesis that due to the limited income of younger clients a
price increase may be a greater deterrent for younger than for older clients (50), however,
this may not be the case for indoor tanning, whose use has steadily increased in the last two
decades. (2) Tanning salon operators frequently reported that the salon’s younger and first-
time clients were less likely than its older clients to notice or care about the increased prices
resulting from the tax. (49) These results may indicate that the demand for indoor tanning
services is perhaps insensitive to a 10% tax level.

Prior to October 2011, Howard County, Maryland was the only jurisdiction in the US to ban
indoor tanning for minors. However, California recently became the first state in the US to
ban commercial indoor tanning for anyone under the age of 18; the law will go into effect in
January 2012. This legislation is likely to have a dramatic impact on teen tanning, and other
states may soon follow California’s lead.

Tanning Dependence
Physicians should be particularly concerned for individuals who tan regularly and frequently
even after receiving information about tanning’s serious harmful effects; this may be
indicative of pathological behavior, often termed “tanning dependence” in the literature. The
dual process model indicates that dependence behaviors are influenced by both rational
decisions and implicit cognitions (i.e. unconscious impacts that influence a person’s
behavior). Recent research indicates that individuals who are more motivated by dependence
processes in their tanning behaviors have a weaker relationship between their intentions (i.e.,
rational decisions) and behavior (i.e., what they actually do). (51)

Initial explorations into tanning dependence (52–61) have modified existing screening
instruments to estimate the prevalence of dependence. Using a modified version of a
common alcohol-screening questionnaire, the CAGE (62), has reported prevalence rates
ranging from 12–55%. The four items from the CAGE were modified to reflect tanning
behavior (52). For example, the item “Have you ever felt that you need to cut down on your
drinking, but still continue?” is adapted to, “Have you ever tried to stop tanning, but still
continue?” The item, “Have people annoyed you by criticizing your drinking?” became “Do
you ever get annoyed when people tell you not to tan?” and, “Have you ever felt guilty
about drinking?” became “Do you ever feel guilty that you tan too much?” The last item,
“Have you ever had an eye-opener - a drink first thing in the morning to steady your nerves
or get rid of a hangover?” transitioned to “When you wake up in the morning, do you want
to tan?” It should be noted this last item does not convey the same sense of chemical
dependency in the original CAGE (i.e., to steady the nerves by using the substance).

Others have adapted items from the Diagnostic and Statistical Methods, 4th edition (DSM-
IV) criteria for substance use disorders to diagnose tanning abuse and dependence using the
five dependency criteria of tolerance, withdrawal, loss of control, compulsive use, and
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continued use despite adverse consequences. Some items do not translate flawlessly from
substance use disorders to tanning, because tanning is not generally illegal (with the
exception of underage tanning in California), nor does it seem to impair performance of
activities in the same way many substances do (Table 1). (63) The most recent study on
tanning dependence adapted items from the Structured Clinical Interview for DSM
Disorders (SCID) (63) that focus on opiate abuse and dependence to determine if
participants met criteria for tanning abuse or dependence. Results indicated that the
prevalence of tanning abuse was 10.8%, and the prevalence of dependence was 5.4% in a
sample of college students (mean age = 21.8 years). (64) These rates are congruent with past
year prevalence rates for other forms of substance abuse and dependence from national
surveys (e.g., alcohol dependence = 5.9%). (65) Indoor tanning frequency in dependent
tanners was more than 10X the rate of participants with no diagnosis.

From a physiologic standpoint, a small clinical study recently demonstrated that frequent
users of tanning beds exhibited brain activity similar to that observed in people addicted to
drugs or alcohol. (66) Regional cerebral blood flow did not increase when tanners were
exposed to filtered UVR, suggesting the tanners could distinguish real UVR from the sham
solely on the basis of subjective response. Moreover, the study participants had less desire to
tan after exposure to UVR than when compared with the sham UVR, suggesting UVR had a
rewarding effect. Further research on dependence in relation to indoor tanning is needed.

Conclusion
Skin cancer is a major public health concern, and tanning remains a modifiable risk factor.
In the near future, laws and taxes are likely to be ineffective in stemming tanning. (67)
Multidimensional influences, including psychosocial, individual, environmental and policy-
related factors, create the milieu for the individual to engage in tanning. Parents and
physicians can modify the behavior of teens and young adults using strategies based upon
harm reduction. Environmental and policy-related factors similar to those used to contain the
tobacco industry in the US in the 20th century need to be created. Federal regulations can
restrict direct advertising and the excise tax can be increased to a prohibitive amount. Social
networking may assist with affect regulation.
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Table 1

DSM-IV criteria for substance dependence

DSM_IV criteria Original question Modification for tanning

Tolerance Need for markedly increased of amounts of
substance to achieve intoxication or desired
effect

Do you feel that you need to spend more and more time in the sun
or tanning bed in order to maintain your tan?

Withdrawal Withdrawal symptoms if use of substance is
decreased or stopped

Do you feel unattractive or anxious to tan if you do not maintain
your tan?

Loss of control Substance often taken in larger amounts or
over a longer period than intended

Do you think that you should stop tanning or decrease the time you
spend tanning?

Persistent desire or unsuccessful efforts to
cut down or control substance use

Have you tried to stop tanning, but still continue?

Compulsive use Important social, occupational, or
recreational activities are given up or
reduced because of substance use

Have you ever missed a social engagement, work, school or other
recreational activities because you went to the beach or tanning

salon instead? *

Continued use despite
adverse consequences

Substance use is continued despite having a
persistent or recurrent physical or
psychological problems that are likely to
have been caused or exacerbated by the
substance

Have you ever gotten into trouble at work, with family or with

friends due to tanning? *

Do you continue to tan despite knowing that it is bad for your skin
(can cause wrinkles, premature ageing, sun spots, etc.)?

Have you ever had a skin cancer, or do you have a family history of
skin cancer?

*
Items with poor correlation with substance dependency responses because tanning is not illegal nor does it impair performance of activities of

daily living.
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