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Abstract

Background—Indoor tanning has been found to be addictive. However, the most commonly-
used tanning dependence measures have not been well-validated.

Objective—The study’s purpose was to explore the psychometric characteristics of and compare
the MCAGE (modified Cut-down, Annoyed, Guilty, Eye-opener Scale), mDSM-1V-TR (modified
Diagnostic and Statistical Manual of Mental Disorders — Fourth Edition - Text Revised), and
TAPS (Tanning Pathology Scale) measures of tanning dependence and provide recommendations
for research and practice.

Methods—This study was a cross-sectional online survey with 18-25 year old female university
students. The main outcome variable was tanning dependence measured by the mMCAGE, mDSM-
IV-TR, and TAPS.

Results—Internal consistency of the TAPS subscales was good but was poor for the mCAGE
and mDSM-IV-TR, except when their items were combined. Agreement between the mCAGE and
mDSM-1V-TR was fair. Factor analysis of the TAPS confirmed the current four-factor structure.
All of the tanning dependence scales were significantly correlated with one another. Likewise,
most of the tanning dependence scales were significantly correlated with other measures of
tanning attitudes and behaviors. However, the tolerance to tanning TAPS subscale was not
significantly correlated with any measure of tanning attitudes or behaviors and had the lowest
subscale internal reliability and eigenvalues.

Correponding author: Carolyn J. Heckman, PhD, Assistant Professor, Cancer Prevention and Control Program, Fox Chase Cancer
Center, Young Pavilion, Room 4163, 333 Cottman Ave., Philadelphia, PA 19111, (phone) 215-214-3962, (fax) 215-214-2178,
carolyn.heckman@fccc.edu.
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Conclusion—Based on the data and existing literature, we make recommendations for the
continued use of tanning dependence measures. Intervention may be needed for the approximately
5% of college women who tend to be classified as tanning dependent across measures. Monitoring
of individuals reporting tanning dependence symptoms is warranted.

Introduction

Ultraviolet (UV) radiation exposure is associated with skin cancers, including deadly
melanomas.1~4 Some individuals, especially young adults and adolescents, obtain large
amounts of UV exposure from tanning intentionally in the sun and in tanning salons.5:
Throughout this manuscript, we refer to indoor tanning, sunbathing, as well as tanning in
general. The primary reason individuals intentionally tan their skin is to enhance their
appearance.’~14 However, a minority of individuals become psychologically and physically
dependent on (addicted to) such UV exposure. Although tanning dependence is not an
official disorder listed in the American Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders,1® it has been defined based on traditional substance
dependence measures and criteria (i.e., tolerance, withdrawal, difficulty controlling the
behavior). The prevalence of tanning dependence varies by population and measurement
strategy, with rates of 22 to 45% among college indoor tanners, 18% among college
sunbathers, and 5 to 27% among general college student samples in the US.16-21 Tanning
dependence is likely to have biologic underpinnings, primarily related to the opioid system
(see 22:23 for a review). Tanning dependent individuals may tan frequently and put
themselves at even greater risk of skin cancer than other tanners. Frequent tanners and
tanning dependent individuals tend to have more psychiatric and substance disorder
symptoms than others, 19.20.24-28

Psychometric properties of existing tanning dependence measures have not been well-
established, since tanning dependence research is still nascent. Tanning dependence has
been assessed primarily using two scales developed by Warthan and colleagues,?® who
modified the standard substance dependence criteria from the DSM-1V-TR® for tanning as
well as those of the four-item CAGE scale,30 which has traditionally been used in screening
for problematic alcohol use. CAGE is an acronym that refers to its four items: attempts to
Cut down on drinking (in this case, tanning), feeling Annoyed when told to not do a
behavior, feeling Guilty when doing the behavior too much, and wanting to engage in the
behavior first thing in the morning (Eye-opener). The modified 7-item DSM-IV-TR criteria
pertain to tolerance, withdrawal, and engaging in the behavior (i.e., tanning) despite negative
consequences, which are key criteria of all substance dependence disorders. Prior research
has found good reliability, sensitivity, specificity, and validity of the CAGE for alcohol
disorders31-33 and measures used to assess DSM-IV substance dependence criteria.34
However, the only two studies that reported internal consistency data for the mCAGE and
mDSM-IV-TR measures of tanning dependence found low Cronbach’s alpha levels of 0.57—
0.58 for the MCAGE and 0.56 for the mDSM-IV-TR.17:19.20

A third measure of tanning dependence which has been less frequently used is the 16-item
Tanning Pathology Scale (TAPS).3> The TAPS assesses multidimensional pathological
tanning motives. Though the TAPS is not framed as a measure of tanning dependence,
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constructs assessed include key addictive symptoms that predict tanning intentions and
behavior such as tolerance and out of control behavior despite awareness of negative
consequences.3® Subscales are perceiving tanning as a problem, opiate-like reactions to
tanning, tolerance to tanning, and dissatisfaction with skin tone. Cronbach’s alphas for the
four subscales range from 0.62 to 0.90.3% TAPS scores are correlated with tanning intentions
scores.3> More recently, a self-administered clinical interview for tanning abuse and
dependence was developed (SITAD)6 but was not assessed in the current study.

Despite the existence of several measures to assess tanning dependence, there seems to be
scant agreement regarding an operational definition. The purpose of the study was to assess
optimal and valid measurement of tanning dependence. The aims were as follows: 1) to
examine internal consistency of the mMCAGE, mDSM-IV-TR, and TAPS among young adult
women, including a factor analysis to further examine the structure of the TAPS and 2) to
compare measure agreement and assess convergent validity. Study results can help to
provide recommendations for future research and practice related to the assessment of
tanning dependence.

Materials and Methods

Participants

Measures

All female psychology students at a northeastern university across six academic terms from
2009-2011 were invited to participate in the study by email. Eligibility criteria included
female sex and age between 18 and 25 years (M = 19.9, SD = 1.6). Three hundred and six
women completed the questionnaires. Racial distribution was as follows: 68.2% White,
15.1% Asian, 11.8% Other/Mixed, and 4.9% Black. Four percent of the sample identified
themselves as Hispanic/Latina.

Tanning dependence—As described above, tanning dependence was assessed using the
MCAGE and mDSM-IV-TR adapted by Warthan and colleagues?® and the TAPS developed
by Hillhouse and colleagues.29:35

The CAGE items are: “Do you try to CUT down on the time you spend tanning but find
yourself still tanning?”, “Do you ever get ANNOYED when people tell you not to tan?”,
“Do you ever feel GUILTY that you are tanning too much?”, and “When you wake up in the
morning, do you want to tan?” [EYE-OPENER]. Sample mDSM-IV-TR items are: “Do you
think you need to spend more and more time tanning to maintain your color?” and “Do your
beliefs about skin cancer keep you from spending time in the sun or going to tanning beds?”

TAPS response options utilize a 5-point Likert-type scale of agreement (1 = strongly
disagree, 5 = strongly agree). Item responses are summed for each subscale. Sample TAPS
items are: “Sometimes | think my tanning is out of control”, “I feel tranquil after a tanning
session”, “Tanning doesn’t relieve my stress as well as it did when | started”, and “I wish |
had been born with a darker shade of skin”.
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Endorsing two out of the four mMCAGE items meets criteria for tanning dependence,
endorsing three of the mMDSM-IV-TR items meets criteria for tanning dependence, whereas
the TAPS provides continuous scores on each of its subscales.

Tanning attitudes and behaviors—In order to assess convergent validity of the tanning
dependence measures, additional measures of tanning attitudes and behaviors were included.
Participants were asked to indicate how many times they indoor tanned in the past month
and past year. Given the skewed nature of the responses, scores were dichotomized into
having indoor tanned in the past month and past year versus not having indoor tanned,
similar to dichotomization procedures used in related studies.36:37 Ever indoor tanners were
asked about their current pattern of tanning bed use, with options being “once in a while for
special occasions,” “mainly during a specific season,” “all year round,” and “don’t use
anymore.” Given the small number of responses for “all year round,” this group was
categorized together with “mainly during a specific season.” Those who have never indoor
tanned were grouped with “don’t use anymore.” This categorization was adapted from the
indoor tanning patterns scheme used by Hillhouse and colleagues.16

Perceived benefits of tanning were assessed using three items from Johnson38, with an
example of an item being “Having a tan improves the way | look.” Items were scores on a 5-
point Likert-type scale of agreement. These items showed acceptable internal consistency in
our sample, with Cronbach’s alpha of 0.78. Intentions to avoid tanning were assessed using
two items from Jackson and Aiken3?, with participants being asked to indicate their
intentions to “avoid tanning” and “avoid intentionally sunbathing.” Items were scored on a
7-point Likert-type scale of agreement. Attitudes and beliefs such as perceived benefits and
intentions are common constructs from well-validated health behavior theories such as the
Health Belief Model and the Theory of Planned Behavior.40:41

Participants were recruited via e-mail and web through a psychology department research
subject pool. After consenting via an online consent form, students completed the online
questionnaire at their convenience. Participants were given research participation extra
credit for an academic course and a $20 PayPal voucher as compensation. This study was
approved by the university’s and a cancer center’s Institutional Review Boards.

Data Analysis

Statistical analyses were done using SPSS software, version 19.0. Correlations between the
tanning dependence measures and internal consistency of the three tanning dependence
measures in our sample were assessed. Agreement on meeting tanning dependence criteria
according to the mCAGE and mDSM-IV-TR measures was determined. Both exploratory
and confirmatory factor analyses were done for the TAPS. A cut-point was proposed for the
TAPS based on the frequency distribution and cut-off rates for the mCAGE and mDSM-1V-
TR. Finally, convergent validity was assessed by examining associations with indoor
tanning in the past month, indoor tanning in the past year, current tanning bed use pattern
(year-round/seasonal, for special events, no longer uses or never used), perceived benefits of
tanning, and intention to avoid tanning. Pearson’s correlations, independent sample t-tests,
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and one-way analysis of variance (ANOVA) were used. Scheffé post hoc tests were used
when ANOVA results were significant.

Results

Correlations among the measures

See Table 1 for correlations between tanning dependence measures (NCAGE, mDSM-1V-
TR, TAPS). All correlations were significant at the 0.01 level and ranged from 0.15 to 0.64.

Characteristics of the mCAGE and mDSM-IV-TR

Internal consistency of the mMCAGE and mDSM-IV-TR was poor,*2 with Kuder-Richardson
20 scores of 0.64 and 0.59, respectively. Seventy-six percent were not tanning dependent
based on either measurement. Nine percent of the sample was tanning dependent based on
mMCAGE criteria. Twenty-one percent of the sample was tanning dependent based on
mDSM-1V-TR criteria. Fifteen percent were tanning dependent based on mDSM-IV-TR
criteria only, while four percent were tanning dependent based on mCAGE criteria only.
Five percent were tanning dependent based on both measurements. The Kappa value
between the two measures was 0.26, indicating only fair agreement.*3 We assessed internal
consistency when the items from the mCAGE and mDSM-IV-TR were combined into one
scale since they have mostly been used simultaneously in studies. In this case, internal
consistency met the standard of acceptability, with a Kuder-Richardson 20 score of 0.70.42
We also conducted a latent class analysis, which did not reveal any subscales or problematic
items when the two scales were combined (data not shown).

Characteristics of the TAPS

All TAPS subscales showed strong internal consistency in our sample (alphas = 0.92, 0.91,
0.85, and 0.81, for perceiving tanning as a problem, opiate-like effects of tanning,
dissatisfaction with skin tone, and tolerance of tanning, respectively). A confirmatory factor
analysis using the proposed structure from Hillhouse and colleagues2?-3% with maximum-
likelihood estimation procedures was conducted,3® with the variance of the latent factors
(i.e., tanning is a perceived problem, opiate-like effects from tanning, dissatisfaction with
skin tone, and tolerance of tanning) set to 1. The chi-square statistic was significant,
indicating that the model might be a poor fit, x2 = 485.90, df = 129, p < .001. However, the
chi-square value may have been affected by the relatively large sample size and considerable
correlations between items.** The values of the Comparative Fit Index (CFI = 0.91) and the
root mean square error of approximation (RMSEA =.098, CI=.089, .107) together indicate a
fair model fit.4> All latent variables (i.e., TAPS subscales) were significantly correlated with
each other, and all items were significantly associated with their assigned subscales. An
exploratory principal components factor analysis (EFA) was also done to determine optimal
model structure using the TAPS items. The EFA confirmed four factors based on the scree
plot with all factors having eigenvalues greater than 1.00 (8.36, 2.57, 1.39, and 1.07 for
perceiving tanning as a problem, opiate-like effects from tanning, dissatisfaction with skin
tone, and tolerance of tanning, respectively). The unrotated factors accounted for 74.3% of
the total variance of the items. All factor loadings were greater than 0.50.
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Comparison of the Measures

It is problematic to calculate an ideal “cut-point” for tanning dependence on the TAPS,
based on the mMCAGE or mDSM-IV-TR criteria, given the lack of agreement between these
measures. However, 5% of our sample scored 54 or higher on the TAPS, consistent with 5%
of the sample meeting criteria for tanning dependence based on BOTH the mCAGE and
mDSM-1V-TR measures (see Figure 1). Sensitivity and specificity values for this cut-point
cannot be determined due to the lack of a gold standard measure. This proposed cutpoint
showed fair agreement with meeting criteria for tanning dependence based on the mCAGE
(Kappa value of 0.27), but little agreement with meeting criteria based on the mDSM-IV-TR
measure (Kappa value of 0.13).

Regarding convergent validity, most measures of tanning dependence were significantly
correlated with tanning attitudes and behaviors. However, tolerance to tanning was not
significantly correlated with the tanning attitudes or behavioral measures (see Table 2).

Those who indoor tanned in the past year had higher scores on the mCAGE, t(95) = -5.54, p
<.001, and mDSM-IV-TR measures, t(112) = -9.89, p < .001, as well as significantly
higher scores for all TAPS subscales except for tolerance to tanning [t(105) = -2.81, p < .01,
t(303) = -7.96, p < .001, and t(299) = -7.12, p < .001, for perceiving tanning as a problem,
opiate-like effects of tanning, and dissatisfaction with skin tone, respectively], relative to
those who have not indoor tanned in the past year. The same trends were found between
those who indoor tanned in the past month versus those who did not, with those who indoor
tanned in the past month having higher scores on the mCAGE, t(41) = —4.68, p < .001, and
mDSM-1V-TR measures, t(45) = —8.41, p < .001, as well as higher scores for all TAPS
subscales except for tolerance [t(43) = -3.41, p < .01, t(303) = —6.15, p <.001, and t(299) =
-4.74, p < .001, for perceiving tanning as a problem, opiate-like effects of tanning, and
dissatisfaction with skin tone, respectively] (see Table 3).

ANOVA results showed significant group differences for current tanning bed use patterns
(i.e., seasonal/year-round, event, and no tanning) for all tanning dependence measures
except for tanning tolerance (see Table 3). Those who indoor tan seasonally or year-round
reported significantly greater scores on both the mMCAGE and mDSM-1V-TR measures than
those who tan for specific events, who had significantly greater scores than those who no
longer or have never indoor tanned, F(2, 303) = 31.91, p<.001, and F(2, 303) =81.25, p<.
001, respectively. The same trends were shown for opiate-like effects of tanning, F(2, 302)
= 44.85, p < .001. Those who no longer or never used a tanning bed reported lower scores
for perceiving tanning as a problem and dissatisfaction with skin tone relative to regular and
event tanners, F(2, 295) = 9.47, p < .001, and F(2, 298) = 30.27, p < .001, respectively.

Discussion

This is the first study to compare three measures of tanning dependence. We believe that
when used as recommended below (e.g., the mMCAGE and mDSM-IV-TR in combination),
all three measures can be useful in assessing tanning dependence. Internal consistency of the
TAPS subscales was good but was poor for the mCAGE and mDSM-IV-TR unless used in
combination. Agreement between the mCAGE, mDSM-1V-TR, and TAPS was also only
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fair, suggesting that they are assessing somewhat different constructs. Factor analysis of the
TAPS suggests that the current four-factor structure is probably still best, at least for college
women. We found that all of the tanning dependence scales were significantly correlated
with one another, and most of the scales were significantly correlated with other relevant
measures of tanning attitudes and behaviors as expected. However, tolerance to tanning was
not significantly correlated with any measure of tanning attitudes or behaviors and had the
lowest of the TAPS subscale internal reliability and eigenvalues. Perhaps a sample with a
higher proportion of dependent tanners would demonstrate significant associations with the
tolerance to tanning subscale.

More recently, a self-administered clinical interview for tanning abuse and dependence was
developed. The Structured Interview for Tanning Abuse and Dependence (SITAD) was
developed by Hillhouse and colleagues!® based on the Structured Clinical Interview (SCID)
for DSM-IV-TR opiate abuse and dependence modules. The SITAD was developed through
consultation with addiction experts, focus groups with tanners, and pretesting including
cognitive interviewing. Among a sample of college students, 10.8% met SITAD criteria for
tanning abuse, and 5.4% met criteria for tanning dependence.1® These rates are similar to
past-year prevalence rates for other substance abuse and dependence disorders reported in
national surveys (e.g., 5.8% for alcohol dependence and 7.7% for alcohol or drug
dependence in young adults) and lower than previously reported rates using the nCAGE and
mDSM-IV-TR.16 Three-week test-retest reliability was good for tanning dependence, with
97% agreement (phi coefficient = 0.84).16 Although agreement for tanning abuse was high
(84%), the reliability estimate was relatively low (phi coefficient = 0.43).16 The SITAD has
demonstrated evidence of validity in that tanning-dependent participants reported regular
indoor tanning, higher indoor tanning frequency, and higher scores on the opiate-like
reactions to tanning subscale of the TAPS than non tanning-dependent individuals.

Based on our data and the literature, it appears that the use of the mCAGE and mDSM-IV-
TR cut-points in combination, or a cut-point on the TAPS of 54, or the SITAD tanning
dependence cut-point, would likely all result in a similar approximately 5% of college
students being classified as tanning dependent. The use of the measures in this way would
likely produce very reliable and valid results that healthcare professionals and researchers
could use to assess problematic tanning behavior. The SITAD also has the advantage of
assessing tanning abuse in addition to dependence. When selecting measures, length is often
a deciding factor. The combined mMCAGE and mDSM-1V-TR consists of 11 items, the TAPS
consists of 16 items, and the SITAD consists of 17 items. Thus, the difference in length is
relatively minimal. The mDSM-IV-TR and the combination mDSM-IV-TR with mCAGE
are somewhat more complicated to score than the other measures alone, but computerized
scoring would minimize this issue.

Strengths of the current study include the psychometric comparison of three measures of
tanning dependence using a multi-method approach. Limitations include the use of a
convenience sample of female undergraduates from one university. However, because
tanning and tanning dependence symptoms are common among this group, this was an
appropriate study population. Other limitations include the cross-sectional design and use of
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self-reported data. However, survey data is found to be quite valid, as has been found for
self-reported UV exposure?®.

In conclusion, this study is informative in confirming the potential need to intervene with the
5% of college women who are putting themselves at high risk for skin cancer and potential
psychiatric and addictive problems that have been shown to be associated with frequent
tanning and tanning dependence. 1920242528 Dermatologists may want to screen patients
who are frequent tanners, and to inform them regarding their behaviors and the impact on
skin cancer risk. Individuals who report symptoms on these measures without meeting
diagnostic criteria could also be monitored by dermatologists, and intervention should be
conducted to prevent increases in tanning behavior or related symptomatology to the level of
tanning dependence. Screening of high risk populations such as young adult female indoor
tanners using the aforementioned measures could be conducted at regular intervals, and
referrals to health behavior specialists could be made. Interventions to reduce indoor tanning
that have been found to be efficacious, at least in the research setting, have been

published, 4748 but have yet to be assessed in clinical settings. A prospective longitudinal
study assessing changes in tanning behavior and dependence across time would also be
informative.
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Frequencies of TAPS scores
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Correlations between Tanning Dependence and Tanning Attitudes: Convergent Validity (N = 306) 2

Table 2

Variables Benefits of Tanning  Intentions to Avoid
Tanning

mCAGE 029" -0.35"""

mDSM-IV-TR 0.55°** —0.67°%"

TAPS Subscales

Perceiving tanning as problem  0.08 —0.23"**

Opiate-like effects of tanning g 43*** -053"**

Dissatisfaction with skintone g g4*** —0.46"*"

Tolerance to tanning -0.02 -0.05

*
p<.05,

*

*
p<.01,

*%

*
p<.001;

a . : I .
Correlations are based on tanning dependence scores, not whether criteria for tanning dependence has been met.
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