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Abstract

Background Although considered as a first-group carcinogen, indoor tanning is a common practice in Europe. Euromelanoma is a
pan-European skin cancer prevention campaign.

Objectives To compare several European countries in terms of the prevalence and determinants of sunbed use.

Methods Participants in the Euromelanoma campaigns filled in questionnaires containing demographics and risk factors, including
type/duration of sunbed use. Multivariate analyses adjusted for age, gender, education, skin type and year of survey were employed to
assess factors independently associated with sunbed use in each country.

Results |In total, 227 888 individuals (67.4% females, median age 44, 63.4% highly educated, 71.9% skin types IlI-VI) from 30 coun-
tries participated. Overall, the prevalence of sunbed ever use was 10.6% (<19-year-olds: 5.9%; 20 to 35-year-olds: 17.0%; >35-year-
olds: 8.3%). Females displayed a higher prevalence than males in all countries. Balkan countries displayed the highest female/male ratios
(>4). Sunbed use was significantly more prevalent among skin type lll-VI (14/30 countries) and highly educated participants (11/30 coun-
tries). Significant correlations were found between sunbed use prevalence and countries’ latitude (P < 0.001) and sunshine (P = 0.002);
Italy and Spain represented exceptions towards excessive exposure. Very different prevalence rates were found for Spain (19.3%) and
Portugal (2.0%). Scandinavian countries ranked highest in sunbed use among <19-year-olds, Baltic countries among 20 to 35-year-olds.

Conclusions Sunbed use prevalence was higher in northern, sun-deprived countries, with the exception of Italy and Spain. The main
determinants of sunbed use were age (young adults) and gender (females), whereas education and skin type had a less relevant effect.
Geographic particularities were found in four regions: Iberian (prevalence ten times higher in Spain than Portugal), Balkan (prevalence dis-
proportionately higher among women), Baltic (highest prevalence among young adults) and Scandinavian (highest prevalence among
adolescents). These data have public health relevance for future interventions aimed at reducing sunbed use in Europe.
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Introduction

Indoor tanning has been classified as a first-group carcinogen
by the World Health Organization (WHO)."* The use of sun-
beds and sunlamps for cosmetic and recreational purposes
should therefore be regarded as harmful to the human health.
It has been reported that the risk of both melanoma and non-
melanoma skin cancer is significantly increased by sunbed use,
particularly if exposure occurs at a young age.">* A recent
study calculated that the cost of medical care for treating skin
cancer attributable to indoor tanning in the United States
amounts to $343 million per year, indicating that sunbed use
represents a major burden on post-industrial economies.” Nev-
ertheless, indoor tanning is still alarmingly common, especially
in northern/western Europe, where the prevalence of sunbed
exposure was shown to be higher than in the United States and
Australia by a meta-analysis.® It has been suggested that the
prevalence of sunbed use varies greatly not only across demo-
graphic variables such as sex, age and education, but also from
one country to another.” A comparison of several European
countries in terms of prevalence and determinants of indoor
tanning might therefore be crucial to better design future pre-
ventive messages and legislative actions in order to reduce
sunbed use in Europe. Unfortunately, such a comparison has
not been made to date.

Euromelanoma is a pan-European campaign for skin cancer
primary and secondary prevention. Started in 1999 in Belgium,
it now involves more than 30 countries. Euromelanoma aims to
improve public awareness of skin tumours and to screen the
general public annually. Throughout the years, participants in
the screening filled in questionnaires that included demographic
characteristics, phenotypic features, constitutional and beha-
vioural risk factors for skin cancer, including sunbed use.*'°

The aim of this study was to compare the prevalence and
determinants of indoor tanning in countries participating in the
Euromelanoma campaign.

Materials and methods

The Euromelanoma campaign was organized on a yearly basis
by the Euromelanoma Networking Group, under the auspices of
the European Academy of Dermatology and Venereology
(EADV) and the European Association of Dermato-Oncology
(EADO). A media campaign targeting the general public and
focusing each year on a different aspect of skin cancer preven-
tion was ran on TV, radio and newspapers/magazines during the
month of April. Then, the Euromelanoma day took place each
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year in May, both in university-based and hospital-based outpa-
tient clinics, and private dermatology surgeries: on the day, par-
ticipants were screened for suspicious skin lesions and filled in
questionnaires on demographics and risk factors, including type
and duration of sunbed use, as previously described.® ' Ques-
tionnaires were sent to the national coordinator of each country
and data were entered in a unique database (developed with
Limesurvey version 1.82+), located at the Department of Derma-
tology, Université Libre de Bruxelles, Brussels, Belgium.

The average latitude of each country was calculated as the
mean of the highest and lowest latitude of that country." The
yearly sunshine hours of capital cities were considered as a
proxy of the country’s solar irradiation.'” Age was categorized
into three groups: <20 years (adolescents), 20-35 years (young
adults) and >35 years (adults/elderly); these cut-offs were cho-
sen based on: (i) the conventional definition of adolescence
given by health societies/organizations'”; and (ii) the evidence
that the risk of melanoma is significantly increased if first
exposure to sunbeds occurs before age 35 years."’ Education
was categorized into low (no education; primary school; sec-
ondary school) and high (vocational training; university degree
or higher). Fitzpatrick’s skin types were categorized into fair
(I-11) and dark (III-VI)."* Current sunbed use was investigated
by the question ‘Do you use solarium?” (possible answers ‘No’,
“Yes, <20 sessions/year’, ‘Yes, >20 sessions/year’). Duration of
ever sunbed use was enquired by the question ‘Number of
years using solarium (including in the past only)’ (open
answer) and categorized as <10 years and >10 years. Partici-
pants not reporting current sunbed use but reporting duration
of sunbed use were then considered ever users along with those
reporting current use. Ever sunbed use was categorized as
never and ever used.

Descriptive statistics, with frequencies, median values and
interquartile ranges, are presented to define the sociodemo-
graphic characteristics of the surveyed population. Percentages
and confidence intervals are presented to define the prevalence
of sunbed use. Countries were grouped in tertiles based on the
distribution of their prevalence of sunbed use. Multivariate gen-
eralized linear models (including age, gender, education, skin
type and year of survey) with binomial distribution and logit as
link function were used to assess factors independently associ-
ated with sunbed use in each country. The correlation between
prevalence and latitude/yearly sunshine hours was estimated
using Spearman’s correlation coefficients. We fit smooth non-
parametric locally weighted regression (LOESS) function curves

© 2019 European Academy of Dermatology and Venereology
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as a robust fitting method to examine the trend between preva-
lence and latitude/sunshine.'® All statistical tests were considered
significant for P-values <0.05. Statistical analyses were carried
out using SAS 9.2.

Results

Overall, 227 888 individuals from 30 European countries were
screened during the Euromelanoma campaigns 2009-2014 as
follows: 28 145 individuals (from 12 countries) participated in
2009; 32 886 (19 countries) in 2010; 35 402 (21 countries) in
2011; 38 307 (21 countries) in 2012; 51 607 (22 countries) in
2013; and 41 541 (25 countries) in 2014.

Descriptive features of the study population are displayed in
Table 1. The question about gender was answered by 225 234/
227 888 (98.8%) participants, of which 151 747 (67.4%) were
females and 73 487 (32.6%) males. Aside from Cyprus (for
which number were small), female/male ratios were >1 for all
participating countries. Information about age was provided by
219 751/227 888 (96.4%) participants: of those, 16 942 (7.7%)
were adolescents (<20 years), 59 396 (27.0%) were young adults
(20-35 years) 143 413 (65.3%) were adults/elderly
(>35 years). Median age was 44 years (interquartile range 31—
59). Information about education was given by 208 541/227 888
(91.5%) participants: of those, 132 132 (63.4%) attained high
education and 76 409 (36.6%) low education. Information
about skin type was provided by 222 061/227 888 (97.4%) par-
ticipants: of those, 62 485 (28.1%) reported skin type I-II and
159 576 (71.9%) skin type III-VI. Data on sunbed use were
available for 220 531/227 888 (96.8%) participants: of those
23 334 (10.6%) reported ever use of sunbed.

The prevalence of ever sunbed use, latitude and yearly sun-

and

shine hours for each participating country are reported in
Table 2. Belgium, Latvia, Denmark, Norway, Italy, Hungary,
Spain and Estonia topped the list, all showing a prevalence of
use >18% (first tertile; Fig. 1). Latitude spanned from 61° (Nor-
way) to 35° (Cyprus). Yearly sunshine hours ranged from 1447
(Dublin, Ireland) to 3314 (Nicosia, Cyprus).

The prevalence of sunbed use and latitude were positively
p =0.63, P<0.001), whereas the
prevalence of sunbed use and yearly sunshine hours showed a
p=—0.54, P =0.002)
among participating countries. The non-parametric LOESS

correlated (Spearman’s

negative correlation (Spearman’s
function curves examining these correlations are shown in
Figs 2 and 3, respectively. In both curves, exceptions towards
excessive sunbed use included Italy, Spain, Hungary, Belgium:
all displayed a higher prevalence than expected taking into
account latitude and, to a lesser extent for Belgium, yearly
sunshine hours.

Details on intensity of sunbed use by country are provided in
Table S1 (Supporting Information). The majority of sunbed
users were light users (<20 sessions/year, <10 years) for all coun-
tries but Turkey (40.0%). The highest proportion of heavy users
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(>20 sessions/year) was found for Turkey (60.0%), Malta
(40.0%), Hungary (19.1%), Russia (19.0%) and Spain (17.1%).
The highest rate of long-term users (>10 years) was detected for
Norway (23.9%), Germany (23.8%) and Belgium (15.1%).

Questions about age and sunbed use were answered simulta-
neously by 212 967 participants: indoor tanning prevalence was
5.9% (919/15 482) among adolescents, 17.0% (9928/58 367)
among young adults and 8.3% (11 608/139 118) among adults/
elderly. The prevalence of sunbed use was significantly higher for
the young adult group in 23/30 (76.7%) countries, after adjust-
ment for confounders (Table 3). Exceptions were Norway,
Sweden, Ireland and Turkey, where adolescents displayed a
higher prevalence of use than other age groups, although not sig-
nificantly for the latter two. The top user countries were for ado-
lescents, Norway (33.3%), Belgium (26.5%), Denmark (23.9%)
and Sweden (23.5%); for young adults, Latvia (46.8%), Den-
mark (36.0%), Lithuania (34.2%) and Estonia (33.4%); and for
adults/elderly, Belgium (25.2%), Denmark (20.9%), Norway
(19.1%) and Italy (18.9%).

Females displayed higher prevalence of sunbed use than males
in all countries (Table 4A), independently from age, education,
skin type and year of survey. The difference was not significant
for Georgia and Turkey (P = 0.08 for both) due to low overall
prevalence of use. All countries displayed a female/male ratio >2,
except Norway (1.9), Switzerland (1.9) and Denmark (1.8).
Female/male ratios >3 were detected in 15/30 (50%) countries.
Female/male ratios >4 were found in Bosnia-Herzegovina (6.6),
Croatia (6.3), Macedonia (FYROM) (4.9), Greece (4.8), Roma-
nia (4.6), Ukraine (4.6) and Serbia (4.4).

After adjustment for confounders, sunbed use was signifi-
cantly more prevalent among highly educated participants in
11 countries, and among low educated individuals in Bel-
gium and Germany (Table 4B). Similarly, sunbed use was
significantly more prevalent among darker skin types in 14
countries, and among fairer skin types in Switzerland
(Table 4C).

Geographic particularities of sunbed use in Europe were
detected for the Iberian, Balkan, Baltic and Scandinavian regions
and will be debated in the discussion (Fig. 4).

Discussion
To our knowledge, this is the first investigation ever compar-
ing the prevalence and determinants of sunbed use in a vast
number of countries participating in the same survey. The
study included 30 European countries participating in the
Euromelanoma campaign. The screenees were predominantly
highly educated females older than 35, similar to previous
reports 101618

We found an overall European prevalence of sunbed use of
10.6%, with very large variations across countries. This is four
times lower than reported by a previous meta-analysis (42%).°
The fact that our sample came from a skin cancer prevention

© 2019 European Academy of Dermatology and Venereology
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o o © - o campaign is likely to account for this finding, as well as a wider
° © o0 RANY 2N Q . . . . . .
& TO®FIBDFO o T aoA geographical inclusion of countries: while the meta-analysis of
o - < Wehner et al.® included mostly northern and western European
FOoOsN~"0 B < - countries, we were able to analyse for the first time data coming
O — ON~NNNMNY - N~NO . : :
CEICREN — — O g~ — also from eastern European countries, in which a lower preva-
b o o o o lence of sunbed use was generally found. Even so, we were able
'g 2 2, |2 2 o 2 2 o |2 2 o 2 to detect alarmingly high prevalence rates in several European
W3S >22=2>22>22>22 countries. Our analysis of the trend between prevalence and lati-
e N® o @o NN tude confirmed the existence of a North-South gradient of
X SR N3 sm B =R sunbed use in Europe, with northern countries more likely to
- - N use sunbeds, as previously reported.”'”** Nonetheless, we
NS L B8O ynd 8©°. found interesting exceptions. Italy and Spain were in this regard
E |- @b~ HMNO - OO0~ © the most striking examples: despite being southern and sunny
o o o o countries, they both showed high prevalence of use (around
£8l_s 2 _s 2 _s 2 _s 2 20%), as had previously been reported for Italy;>** additionally,
WeI==2I=3I==2I=323 Spain also displayed high intensity of use. Hungary and Belgium
- o oA  ~ could also be considered exceptions, both showing higher preva-
X I -BRSBB8A lence and intensity of sunbed use than countries located at simi-
- - < lar latitudes. The role of Belgium as an exception was
Yol < Yo} . . . P
© § § & g § g NI % ,8 nevertheless scaled down by taking into account its very limited
< - OAN T ~O Y solar irradiation, which does not reflect its latitude. The reduced
5 amount of yearly sunshine hours of this country might explain
s o = o = why Belgians used sunbeds more than participants from north-
0 = G = 5 . o . .
3 5% 85 E 25 2 85 3 8 ern states such as Russia, Scandinavian and Baltic countries. Pos-
L e T ST = sible explanations for these variations in the prevalence of
020 Q@S _N@ sunbed use across countries might include discrepancies in
© T © TN Yo o T o . . . . .
° Q1 @ = Rl © = Rl sociocultural background, availability of indoor tanning salons
2 © 3 and self-service sunbeds, impact of prevention campaigns and
NI @ o N8 é ° § o presence/efficacy of sunbed regulation. The huge difference in
SRR~ — C B~ — sunbed use prevalence found between Spain (19.3%) and Portu-
0 =2 2 = 2 gal (2.0%) was intriguing and could be referred to as the Iberian
g8 g2 33 9 8 Q9 3 Q9 8 particularity. Although neighbouring, these two countries seem
> . . . .
SSIVEALS VA= MEARS VAl 2 to differ greatly in self-image perceptions: compared to the Por-
S o < o © tuguese, the Spaniards were reported to be more self-centred
i A - o and focused on physical appearance,”**> and to have different
o «© o ~- _om © patterns of body dissatisfaction and disordered eating.26 Accord-
© <t NoaQLuagh ~~ < . i K . .
® © @ = B ® 0 © I ingly, the Spaniards might adopt indoor tanning much more
N 3 3 than the Portuguese as a solution to achieve their ideal body
n 9 o ™ © o © i . . . B . . 27
I § 5= % 2 § < P § R g image, despite being aware of the sunbed-associated risks.
- TETTET T YT g Indeed, positive attitudes towards tanning among Spanish ado-
5 © 20 20 20 2 § lescents,”® as well as limited prevalence of sunbed use among
° © S © =] =] £ .
5 5 3 8 5 s 2 5 s 8 5 3 8 % Portuguese beach-goers, were previously reported.” Further-
6 L=ES2Zuw=2Z2uLZ2Z2uz22 g more, differently from Spain, Portugal was part of the Joint Mar-
o)
8 3 ket Surveillance Action on sunbeds and solarium services
€ o) .
g g < coordinated by PROSAFE (Product Safety Forum of Europe)
= | © — (2] . . . .
'g ::-’ = 10 < S % and sanctioned the operators non-compliant with the national
Rl 2 . . . . .
e 38|~ o ® ® ;3_” sunbed regulatlon.30 This might have possibly contributed to
'é 5 raise awareness of the hazards of sunbed use among the Por-
3 g % tuguese population.
- L . .
- é H > e < Multivariate models showed that the prevalence of sunbed
2 g ‘g £ £ Q use was higher among young adults than in other age
© . . L
L 2 @ = > @ groups. This could be explained by taking into account that:
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Table 2 Prevalence of sunbed use for the 30 participating countries
Prevalence of sunbed use Latitude Yearly Capital city
% s5% ol (fecima, purstine

Belgium 26.5 25.6-27.4 50.85 1546 Brussels
Bosnia-Herzegovina 5.1 4.6-5.7 44.00 1769 Sarajevo
Croatia 12,5 11.6-13.5 45.80 1888 Zagreb
Cyprus 5.7 0.7-19.2 35.00 3314 Nicosia
Czech Republic 10.5 10-10.9 49.75 1668 Prague
Denmark 24.2 22.4-26.1 55.72 1780 Copenhagen
Estonia 18.1 16.1-20.3 59.00 1826 Tallinn
Georgia 1.4 1.0-1.9 42.00 2046 Thilisi
Germany 10.5 9.8-11.3 52.52 1626 Berlin
Greece 3.0 2.9-3.3 39.00 2848 Athens
Hungary 204 19.7-21.2 47.43 1988 Budapest
Ireland 13.1 9.3-17.7 53.34 1447 Dublin
Italy 20.5 19.1-22.0 41.90 2473 Rome
Latvia 25.2 23.3-27.2 57.00 1754 Riga
Lithuania 14.7 13.7-15.6 55.00 1588 Vilnius
Macedonia (FYROM) 4.6 3.5-5.9 41.60 2339 Skopje
Malta 0.5 0.1-1.7 35.88 3049 Valletta
Moldova 3.6 0.4-12.3 47.00 2126 Chisinau
Norway 22,2 19.9-24.6 61.00 1668 Oslo
Poland 15.3 14.5-16.2 52.22 1571 Warsaw
Portugal 2.0 1.7-2.3 38.70 2806 Lisbon
Romania 6.0 5.2-7.0 44.41 2112 Bucharest
Russia 10.0 9.5-10.6 60.00 1731 Moscow
Serbia 10.1 9.5-10.8 44.80 2112 Belgrade
Slovenia 6.0 4.5-7.9 46.05 1974 Ljubljana
Spain 19.3 18.1-20.6 40.43 2769 Madrid
Sweden 16.9 16.3-17.4 59.35 1821 Stockholm
Switzerland 9.1 8.7-9.6 46.83 1682 Bern
Turkey 1.0 0.6-1.7 39.92 2486 Ankara
Ukraine 2.5 2.2-2.8 49.00 1843 Kiev

*The average latitude of each country was calculated as the mean of the highest (north) and lowest (south) latitude.
1The yearly sunshine hours of the capital city of each country (listed) were considered as a proxy of the solar irradiation of that country.

FYROM, Former Yugoslav Republic of Macedonia.

(i) with growing age prevalence of ever use will increase;
and (ii) the older individuals likely did not have the chance
to use sunbeds in their younger years. At any rate, the high
prevalence of use among young adults is worrisome as ever
use before age 35 as well as repeated/prolonged use between
10 and 39 years of age have been associated with significant
melanoma risk increase (75% and 237%, respectively).l’3‘31
When considering the young adult group only, the three
Baltic countries ranked among the top four in terms of
prevalence of sunbed use. This Baltic particularity could be
explained by the rapid globalization process that Estonia,
Lithuania and Latvia have experienced in recent years at
many different levels.>>*®> Arguably, the spread of con-
sumerism and the tendency to see beauty as the path to
well-being may have prompted young adults in those coun-
tries to engage more than ever in indoor tanning practices.
We believe this should be taken into consideration when

JEADV 2019, 33 (Suppl. 2), 13-27

formulating future preventive messages targeting these coun-
tries.

Although the prevalence among adolescents was not excessive
overall (5.9%), we found that it was disturbingly high (>20%)
for four countries: Norway, Belgium, Denmark and Sweden. Of
these, three are Scandinavian countries. Additionally, for Nor-
way and Sweden, teenagers were the most likely age group to
engage in indoor tanning. This Scandinavian particularity of
high sunbed use among adolescents is in line with previous stud-
ies carried out in Denmark,** ¢ Sweden®” *° and Norway41 and
raises important issues such as the need for more stringent legis-
lation and/or enforcement of the existing regulations in those
countries, especially for young individuals. In Denmark, efforts
have been made in recent years to reduce sunbed use among
adolescents. An antisunbed campaign raised awareness of the
sunbed-related risks among Danish adolescents, and indeed,
sunbed use decreased substantially; yet, it remained considerable

© 2019 European Academy of Dermatology and Venereology
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Figure 1 Prevalence of ever use of sunbed in the 30 participating countries. Countries were grouped in tertiles based on the distribution
of their prevalence of sunbed use. Image created with mapchart.net ©.

(>30%).*>** Moreover, an educational intervention in Danish
schools produced a significant reduction in sunbed use, but
failed to change pupils’ intentions and attitudes towards artificial
tanning.** Importantly, all three Scandinavian countries dis-
played high rates of long-term sunbed users (>10 years) in our
analysis.

Women are known to use sunbeds more than men.***® Our
data confirmed this evidence beyond any doubt. A more preva-
lent use by females was observed for each participating country
and was statistically significant after adjustment for important
confounders such as age, education and skin type (Georgia and
Turkey were exceptions due to low overall prevalence of use;
Cyprus, Malta and Moldova were exceptions due to all users
being females in those countries). While many studies reported
that women are two-to-three times more likely than men to

19-22,27,34,39,41,42,44,4761
34,39 ! we found that

engage in indoor tanning,
the predominance of female users was even higher (females/
males >3) in half of the participating countries. Interestingly, the

highest disproportions (females/males >4) were detected in the

JEADV 2019, 33 (Suppl. 2), 13-27

Balkans, which we refer to as the Balkan particularity of sunbed
use. It has been suggested that gender role differences are partic-
ularly strong in certain Balkan countries because the difficult
post-war times shaped masculinities towards traditional/patriar-
chal norms.®” This might have reinforced the differences
between men and women, including social norms about body
appearance. Since the view of masculinity has recently become
less unbalanced among Balkan young generations,® we speculate
that sunbed use in the Balkan Peninsula will become more even
across gender in the future. Conversely, the female predomi-
nance in sunbed use was less pronounced in Denmark, Switzer-
land and Norway. Interestingly, all three are at the top of the
European ranking by gross domestic product (GDP) per
capita.®* Because gender equality is usually proportional to GDP
per capita,®® it is plausible that in wealthy countries, men and
women might have aesthetic needs and sun-seeking behaviours
more and more similar to each other.

Although sunbed use has been widely associated with high

1 22,42,47,48,53,55,66
>

educational leve we were able to confirm this

© 2019 European Academy of Dermatology and Venereology
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Figure 2 Non-parametric locally weighted regression (LOESS) function curve illustrating the trend between prevalence of sunbed use
and latitude (Spearman’s p = 0.63, P < 0.001).
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Figure 3 Non-parametric locally weighted regression (LOESS) function curve illustrating the trend between prevalence of sunbed use

and yearly sunshine hours (Spearman’s p = —0.54, P = 0.002).
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Table 3 Prevalence of sunbed use for the 30 participating countries, according to age group (adolescents, young adults, adult/elderly)

Age <20 years Age 20-35 years Age >35 years P-value* P-valuet

% 95% ClI % 95% ClI % 95% CI
Belgium 26.5 24.1-28.9 30.0 28.1-31.9 25.2 24.1-26.3 <0.001 <0.001
Bosnia-Herzegovina 4.0 2.6-6.0 11.2 9.9-12.6 2.2 1.8-2.7 <0.001 <0.001
Croatia 3.9 2.2-6.5 23.2 20.8-25.7 9.2 8.2-10.3 0.01 <0.001
Cyprus - - 15.4 1.9-45.5 - - - -
Czech Republic 7.2 6.0-8.6 21.9 20.8-23.1 5.7 5.3-6.2 0.001 <0.001
Denmark 23.9 15.6-33.9 36.0 31.6-40.7 20.9 19.0-23.0 0.30 <0.001
Estonia 11.4 6.5-18.1 33.4 28.4-38.8 13.3 11.1-15.7 0.06 <0.001
Georgia 0.4 0.0-2.2 4.8 3.1-6.9 0.6 0.3-1.0 0.99 <0.001
Germany 11.9 9.4-14.8 18.9 16.6-21.4 8.8 8.0-9.5 0.02 <0.001
Greece 1.5 1.1-2.0 4.5 41-4.9 2.3 21-2.6 <0.001 <0.001
Hungary 10.6 8.9-12.6 33.4 31.9-35.0 15.0 14.2-15.9 0.08 <0.001
Ireland 15.0 3.2-37.9 10.0 3.3-21.8 13.6 9.2-19.2 0.28 0.76
Italy 5.9 3.7-9.0 324 28.9-35.9 18.9 17.3-20.6 <0.001 <0.001
Latvia 16.9 11.8-23.2 46.8 42.7-51.0 15.7 13.7-18.0 0.03 <0.001
Lithuania 11.3 9.0-14.0 34.2 31.8-36.8 6.9 6.0-7.8 <0.001 <0.001
Macedonia (FYROM) 41 1.7-8.2 12.2 9.0-16.1 1.2 0.5-2.2 <0.001 <0.001
Malta - - - - 0.6 0.1-2.2 - -
Moldova - - - - 5.3 0.6-17.8 - -
Norway 33.3 13.3-59.0 32.3 26.8-38.3 19.1 16.6-21.8 0.08 <0.001
Poland 7.0 5.4-9.0 231 21.4-24.8 12.0 10.9-13.1 <0.001 <0.001
Portugal 1.6 1.0-2.5 4.5 3.5-5.6 1.2 0.9-1.5 0.88 <0.001
Romania 6.5 4.9-85 10.3 8.0-13.1 3.5 2.5-4.7 0.02 <0.001
Russia 71 5.7-8.7 20.9 19.5-22.3 58 4.8-5.9 <0.001 <0.001
Serbia 9.5 7.8-11.3 19.1 17.4-20.8 6.4 5.8-7.2 0.002 <0.001
Slovenia - 10.8 7.0-15.8 4.6 3.0-6.7 = 0.003
Spain 16.6 14.5-18.9 29.5 26.4-32.6 16.5 14.8-18.2 <0.001 <0.001
Sweden 23.5 19.6-27.7 23.1 21.4-24.8 185 14.9-16.1 <0.001 <0.001
Switzerland 5.5 42-71 12.9 11.9-14.0 8.3 7.8-8.8 0.01 <0.001
Turkey 1.8 0.4-5.1 1.3 0.5-2.7 0.6 0.2-1.5 0.09 0.14
Ukraine 2.6 1.9-35 7.0 6.1-8.0 0.9 0.7-1.2 <0.001 <0.001

*P value refers to the comparison between the <20 years and the >35 years groups.

+P value refers to the comparison between the 20-35 years and the >35 years groups. Differences could not be assessed for Cyprus (all users young
adult), Malta (all users adults/elderly), Moldova (all users adults/elderly) and Slovenia (no adolescent users).

Age groups were compared by means of multivariate models also including gender, education, skin type and year of survey.

Significant findings are highlighted in bold.
FYROM, Former Yugoslav Republic of Macedonia.

association only partly. Indeed, our multivariate analysis
excluded a large effect of educational attainment on sunbed use.
This might represent an indication that indoor tanning —tradi-
with  higher

has started to transcend educational level
42134

tionally  associated socio-economic  sta-

20,27,55,59,60,66,
tU20:27:55:59,60,66.67_
and possibly social class in Europe, as previously suggeste

45:47,48,50.:55.60 (e found that sunbed

In line with previous data,
use was more prevalent in darker skin types. However, the
prevalence of use in skin types I-II was non-negligible for
several countries, in accordance with other previous observa-
tions, 20:23:51,60

The strengths of the study are that: it is the first investi-
gation ever comparing 30 European countries in terms of
prevalence/determinants of sunbed use; the sample size was

extremely large; the same questionnaire was used in all

JEADV 2019, 33 (Suppl. 2), 13-27

participating countries; and multivariate models were used
to find independent determinants of sunbed use. The obvi-
ous limitation is that the study was not population-based,
but carried out within a skin cancer screening campaign.
This might have not only selected a population more
responsible towards indoor tanning (selection bias), but also
induced participants to under-report a ‘bad’ habit, in order
to feel less guilty and please their doctors (social desirability
bias). Moreover, skin type was self-reported and we cannot
exclude that sunbed users wanted to perceive themselves as
darker and therefore reported a darker skin type (reporting
bias). Another limitation was that latitude, sunshine and
wealth measures were only available for the country as a
whole and not for the individual subjects, since the survey
did not enquire about city of residence nor personal income

© 2019 European Academy of Dermatology and Venereology
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Particularities of sunbed use
in Europe
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Figure 4 Geographic particularities of sunbed use in Europe: Iberian particularity, prevalence of ever use was 10 times higher in Spain
than in Portugal; Balkan particularity, prevalence of ever use was disproportionally in favour of women; Baltic particularity, the highest
prevalence of ever use among young adults; Scandinavian particularity, the highest prevalence of ever use among adolescents. Image

created with mapchart.net ©.

due to privacy issues. Therefore, potentially important differ-
ences related to latitude/sunshine or income within each
country (especially large ones) could not be assessed at the
individual level. Moreover, attitudes, self-image perceptions
and motives for sunbed use (which could help explaining
the geographic particularities of sunbed use, particularly the
Iberian one) were not investigated by the Euromelanoma
questionnaire; nonetheless, it should be noted that a choice
had to be made between asking the maximum possible
amount of sociodemographic, constitutional, behavioural and
clinical information and at the same time keeping the length
of the questionnaire acceptable for both patients and busy
clinicians performing a free-of-charge screening.

In conclusion, we presented a detailed analysis of sunbed
use among participants in the Euromelanoma campaign,
representative of 30 European countries. Expectedly, we
found a prevalence of use lower than previously reported, as
our data came from a skin cancer screening campaign and

JEADV 2019, 33 (Suppl. 2), 13-27

were extrapolated not only form western countries, but also
from eastern European states not included in previous meta-
analyses. Prevalence rates were higher in northern, sun-
although
detected for Italy and Spain. The most important determi-

deprived countries, important exceptions were
nants of sunbed use were age and gender, with young adults
and women being the most avid sunbed users. Interestingly,
the effect of education and skin type on sunbed use was less
relevant, suggesting that indoor tanning practices might tran-
scend educational level and ability to tan. Geographic partic-
ularities were found in four regions: in the Iberian
Peninsula, indoor tanning was around ten times more preva-
lent in Spain than Portugal despite similar latitude and solar
irradiation; in the Balkan Peninsula, the differences in terms
of sunbed use were disproportionately in favour of women;
the Baltic countries displayed the highest prevalence rates
among young adults; and the Scandinavian countries among

adolescents. These data have public health relevance for

© 2019 European Academy of Dermatology and Venereology
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future, targeted interventions aimed at reducing sunbed use

in European countries.
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