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Abstract

The objective of this study was to investigate the epidemiology of melanoma across Europe with regard to Breslow thickness and
body-site distribution. Incidence data from Cancer Incidence in 5 Continents and the EUROCARE-melanoma database were used:

28 117 melanoma cases from 20 cancer registries in 12 European countries, diagnosed between 1978 and 1992. Regression analysis
and general linear modelling were used to analyse the data. Melanomas in Eastern Europe were on average 1.4 mm thicker
(P<0.05) than in Western Europe and appeared more often on the trunk. From 1978 to 1992, their Breslow thickness had

decreased in Western but not Eastern Europe. There was a latitude gradient in incidence, with highest rates in southern regions in
Eastern Europe and an inverse gradient in Western Europe, with highest rates in the North. Mortality:incidence ratios were less
favourable in southern parts across Europe, especially in Eastern Europe. If Eastern European populations copy the sunbathing

behaviour of the West it is likely that in the near future a higher melanoma incidence can be expected there.
# 2004 Elsevier Ltd. All rights reserved.
Keywords:Melanoma; Incidence; Body site; Thickness; Europe
1. Introduction

Incidence and mortality rates for melanoma have
been increasing in all Caucasian populations in recent
years [1–3]. Incidence rates and increases therein are,
however, far from identical in the different populations.
Within Europe, incidence rates show a marked north:
south gradient, with the highest (but flattening) rates
in Northern Europe but rapidly increasing rates in
Southern and Eastern Europe [4]. These trends can
partly be explained by differences in susceptibility
and (recreational) exposure to sunlight between the
different populations, but many causes remain to be
explored.
A distinct political division existed within Europe up

to the early 1990s (the closed and the open societies),
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which was reflected in different social systems, prosper-
ity and health behaviour; these factors may have affec-
ted recreational habits and immune status, both of
which are related to melanoma.
In this study, we have investigated differences in inci-

dence, mortality:incidence (M:I) ratios and characteristics
at the date of diagnosis (thickness, body site and age dis-
tribution) for melanoma across Europe (north to south
and east to west) in the 1980s by latitude and longitude.
2. Materials and methods

2.1. Data

Data from several population-based cancer registries
were used. The incidence data and M:I ratios for the 26
European cancer registries presented in Fig. 1 were
derived from Cancer Incidence in 5 Continents, covering
the period 1988–92 [5].
Fig. 1. (a) Age-standardised incidence rate (world standard population) of cutaneous malignant melanoma per 100 000 person-years by latitude,

weighted by the population size of the registry. (b) Mortality:incidence ratios (M:I) of cutaneous malignant melanoma (%) by latitude, weighted by

the population size of the registry.
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Patient-specific data were taken from a specially
composed melanoma subset of the EUROCARE data-
base [6]. This database consists of survival data derived
from population-based cancer registries, was set up to
explain differences in relative survival across Europe [7],
and contained information on age, sex, date of diag-
nosis, survival status and date of death, site, Breslow
thickness [8] and morphology. Data on incident mela-
noma cases diagnosed between 1978 and 1992, derived
from 20 cancer registries across Europe, were included
in this EUROCARE-melanoma database. Only the
malignant melanomas and cases with histological con-
firmation were included. From the EUROCARE data-
base we included 28 117 cases in the analyses, 5458 from
Eastern Europe (registries from Estonia, Poland, Slo-
vakia and Slovenia) and 22 659 from Western Europe
(registries from the United Kingdom, The Netherlands,
Sweden, Italy, France, Spain, Switzerland and Ger-
many). The latitude and longitude of all registries were
entered in the database, based on the location of the city
in which the registry is situated, to avoid a bias due to
differences in catchment size per registry. The latitude of
the town of the registry was used as a proxy for the latitude
of the city of residence of the patient. This method could
have caused some distortion but is not expected to have
biased our results substantially, especially as most
registries covered only a limited range of latitudes.
Anatomical localisation was registered according to

the International Classification of Diseases (ICD) as:
head-and-neck area, trunk, upper limb, lower limb,
other and unspecified. Data on histology were registered
according to the ICD and grouped into four categories:
superficial spreading melanoma (SSM), nodular mela-
noma (NM), other types of melanoma (other) and
melanomas not otherwise specified (NOS).

2.2. Analyses

Linear-regression analysis was performed on age-
standardised incidence rates and M:I ratios, weighted
for the population size of the registry.
For analysis of body-site distribution, cases were

divided into those younger than 50 years (n=10962)
and those 50 years and older (n=17 155). Data on ana-
tomical site were missing for one case only. w2 statistics
were calculated for differences amongst groups.
For the analysis of the Breslow thickness, only the

invasive melanomas and cases with histological con-
firmation and a known Breslow thickness were included.
As not all cancer registries collected information on
Breslow thickness (Slovakia, Tarn, West Midlands and
Yorkshire did not have these data and the proportion of
missing values varied elsewhere), there were 15 402 cases
with no suitable data on Breslow thickness (8600 from
the registries without any information on Breslow
thickness; 6802 from the other registries (i.e. 35% of the
cases from registries with information on Breslow
thickness; 59% missing in Eastern Europe versus 31%
missing in Western Europe)). After exclusions, 12 715
cases were included in the analyses of Breslow thickness,
1117 in Eastern Europe and 11 598 in Western Europe.
As Breslow thickness was not normally distributed, we
used a log transformation to calculate the mean Breslow
thickness. The log(Breslow+1) was used to avoid negative
effects of thickness values between 0 and 1 mm.
In a generalised linear model we analysed the effects of

age, year of diagnosis, sex, latitude and site on the log

(Breslow+1) for Eastern compared withWestern Europe.
3. Results

The incidence of melanoma in Eastern Europe was
similar to that of southern countries in Western Europe,
but lower than in more northern countries there, many
of which are on the same latitude as the Eastern Eur-
opean countries. Age-standardised incidence rates
exhibited a north:south gradient in Eastern Europe, but
a south:north gradient in Western Europe (Fig. 1a). M:I
ratios were higher in the South of both regions than in
the North, and in Eastern as compared with Western
Europe, indicating a higher mortality relative to inci-
dence (Fig. 1b).
The characteristics of the melanoma patients of each

contributing registry are presented in Table 1. The age
distributions were similar across Europe, but the fema-
le:male ratios in the incidence rates were higher in Wes-
tern than Eastern Europe. The following differences
emerged in the mean Breslow thickness between Eastern
and Western Europe, and in the distribution according
to body site of the primary melanomas and their histol-
ogy (Tables 1, 2a,b). Melanomas in Eastern Europe
were on average 1.38 mm (95% CI 1.33; 1.43) thicker
than those in Western Europe and seemed to be less
often SSM (Table 1). Melanomas on the trunk were
relatively more common in Eastern Europe, in all ages
and both sexes (37% of all melanomas in Eastern Eur-
ope versus 26% in Western Europe). The frequency of
melanoma on the limbs was lower in Eastern Europe,
but similar for both regions at other body sites.
In all age groups, most melanomas were found on

intermittently exposed body sites (trunk, upper limbs
and lower limbs). In older people there were more mel-
anomas on the head and neck, and relatively fewer on
the trunk, than in younger people (Table 2). The differ-
ence between the younger and older age groups was the
most pronounced in Western European females: in the
under-50 year group only 6.4% of cases had a mela-
noma on the head and neck, compared with 19% in the
group 50 years and older. In Eastern Europe, the dif-
ferences between younger and older age groups were
similar, but less pronounced.
E. de Vries et al. / European Journal of Cancer 40 (2004) 1045–1052 1047



Table 2

(a) Number of incident cases of cutaneous melanoma by body site, males; (b) number of incident cases of cutaneous melanoma by body site, females
(a)
Aged <50 years
 Aged 550 years
 All ages
West (%)
 Central (%)
 West (%)
 Central (%)
 West (%)
 Central (%)
Head and neck
 360 (11)
 76 (9)
 1222 (22)
 233 (16)
 1582 (18)
 309 (13)
Trunk
 1449 (45)
 453 (56)
 2275 (40)
 776 (52)
 3724 (42)
 1229 (53)
Upper limb
 573 (18)
 96 (12)
 875 (16)
 174 (12)
 1448 (16)
 270 (12)
Lower limb
 653 (20)
 120 (15)
 914 (16)
 226 (15)
 1567 (18)
 346 (15)
Other
 14 (0.4)
 7 (0.9)
 27 (0.5)
 4 (0.3)
 41 (0.5)
 11 (0.5)
Unspecified
 183 (5.7)
 62 (7.6)
 328 (5.8)
 80 (5.4)
 511 (5.8)
 142 (6.2)
Total
 3232 (100)
 814 (100)
 5641 (100)
 1493 (100)
 8873 (100)
 2307 (100)
w2: 48.5, df=5, P<0.001a
 w2: 73.1, df=5, P<0.001a
 w2: 107.6, df=5, P<0.001a
(b)
<50 years
 >50 years
 All ages
West (%)
 Central (%)
 West (%)
 Central (%)
 West (%)
 Central (%)
Head and neck
 367 (6.5)
 105 (9)
 1560 (19)
 355 (19)
 1927 (14)
 460 (15)
Trunk
 1227 (22)
 399 (32)
 954 (12)
 383 (20)
 2181 (16)
 782 (25)
Upper limb
 1008 (18)
 185 (15)
 1422 (18)
 281 (15)
 2430 (18)
 466 (15)
Lower limb
 2781 (49)
 495 (40)
 3738 (46)
 819 (43)
 6519 (47)
 1314 (42)
Other
 44 (0.8)
 12 (1.0)
 60 (0.7)
 12 (0.6)
 104 (0.8)
 24 (0.8)
Unspecified
 251 (4.4)
 41 (3.3)
 373 (4.6)
 64 (3.3)
 624 (4.5)
 105 (3.3)
Total
 5678 (100)
 1237 (100)
 8107 (100)
 1914 (100)
 13785 (100)
 3151 (100)
w2: 80.3, df=5, P<0.001a
 w2: 96.3, df=5, P<0.001a
 w2: 157.3, df=5, P<0.001a
a w2 testing the null hypothesis that the body site distribution is equal in Western and Eastern Europe.
Table 1

Characteristics of the population of melanoma patients of each registry, data from the EUROCARE-melanoma database (in alphabetical order of

country, incidence refers to the period 1988–1992, mean age and Breslow thickness refer to the period 1978–1992)
n
 Mean age

(years) (S.D.)
Incidencea
 Latitude
 Longitude
 Histologyb
 Breslow thickness (mm)
M
 F
 SSM n

(%)
NM n

(%)
Other n

(%)
NOS n

(%)
n
 Mean
 95% CIc
Central Europe:
 5458
 54.9 (15.9)
 1117
 2.96
 (2.82; 3.11)
Estonia
 876
 56.0 (16.1)
 3.6
 4.1
 59.0� N
 24.5� E
 0 (0)
 2 (0.2)
 694 (79)
 180 (21)
 169
 3.44
 (3.04; 3.88)
Poland
 Cracow
 332
 53.7 (15.0)
 4.3
 3.6
 50.0� N
 19.6� E
 1 (0)
 89 (27)
 5 (2)
 237 (71)
 183
 3.26
 (2.96; 3.58)
Warsaw
 480
 55.0 (14.9)
 3.8
 3.7
 52.2� N
 20.6� E
 16 (3)
 51 (11)
 135 (28)
 278 (58)
 118
 3.88
 (3.36; 4.46)
Slovakia
 2709
 54.7 (16.0)
 4.4
 4.4
 48.4� N
 17.1� E
 422 (16)
 960 (35)
 300 (11)
 1027 (38)
 0
Slovenia
 1061
 54.8 (15.9)
 4.7
 5.4
 46.0� N
 14.5� E
 102 (10)
 194 (18)
 154 (15)
 611 (58)
 647
 2.63
 (2.46; 2.80)
Western Europe:
 22 659
 55.5 (17.2)
 11 598
 1.59
 (1.56; 1.61)
France
 Tarn
 265
 58.9 (18.2)
 4.3
 6.7
 44.0� N
 2.2� E
 111 (42)
 39 (15)
 39 (15)
 76 (29)
 0
Germany
 Saarland
 1080
 55.5 (16.3)
 5.8
 6.1
 49.1� N
 9.4� E
 326 (30)
 154 (14)
 181 (17)
 419 (39)
 411
 1.44
 (1.32; 1.56)
Italy
 Lombardy
 649
 55.5 (16.5)
 5.1
 5.0
 45.3� N
 8.6� E
 185 (29)
 157 (24)
 94 (14)
 213 (33)
 276
 2.14
 (1.93; 2.37)
Turin
 469
 59.0 (15.1)
 3.9
 4.6
 45.0� N
 7.6� E
 203 (43)
 53 (11)
 59 (13)
 154 (33)
 247
 1.71
 (1.53; 1.91)
Tuscany
 392
 57.3 (16.0)
 5.5
 5.2
 43.5� N
 11.2� E
 201 (51)
 74 (19)
 40 (10)
 77 (20)
 283
 1.86
 (1.69; 2.04)
Netherlands
 Eindhoven
 894
 49.8 (16.9)
 5.6
 8.6
 51.3� N
 5.3� E
 260 (29)
 61 (7)
 43 (5)
 530 (59)
 672
 1.32
 (1.24; 1.41)
Spain
 Granada
 175
 53.9 (16.5)
 3.1
 3.9
 37.1� N
 2.5� W
 76 (43)
 42 (24)
 50 (29)
 7 (4)
 144
 2.02
 (1.73; 2.35)
Sweden
 Lundd
 526
 60.0 (16.4)
 11.0
 11.1
 55.4� N
 13.4� E
 226 (43)
 79 (15)
 34 (6)
 187 (36)
 482
 1.26
 (1.16; 1.37)
Stockholmd
 3102
 55.8 (17.4)
 11.0
 11.1
 59.3� N
 17.6� E
 0
 0
 0
 3102 (100)
 3044
 1.27
 (1.23; 1.32)
Switzerland
 Geneva
 449
 56.1 (17.5)
 10.5
 11.1
 46.1� N
 6.1� E
 206 (46)
 106 (24)
 39 (9)
 98 (22)
 408
 1.09
 (0.99; 1.19)
Un. Kingdom
 East Anglia
 2207
 56.4 (17.2)
 5.8
 7.5
 52.1� N
 0.3� E
 577 (26)
 228 (10)
 217 (10)
 1185 (54)
 951
 2.56
 (2.51; 2.61)
Oxford
 2644
 53.2 (17.0)
 5.8
 7.6
 51.4� N
 1.2� W
 474 (18)
 311 (12)
 155 (6)
 1704 (64)
 1355
 1.62
 (1.54; 1.70)
Wessex
 2734
 56.1 (17.6)
 6.6
 10.3
 51.0� N
 1.2� W
 699 (26)
 402 (15)
 264 (10)
 1369 (50)
 0
West Midlands
 4181
 55.1 (17.4)
 4.5
 6.1
 52.3� N
 1.6� W
 1042 (25)
 788 (19)
 554 (13)
 1797 (43)
 3325
 1.75
 (1.70; 1.80)
Yorkshire
 2892
 56.2 (17.3)
 4.1
 6.6
 53.6� N
 1.1� W
 725 (25)
 418 (14)
 310 (11)
 1439 (50)
 0
M, male; F, female.
a Age-standardised incidence data per 100 000 person-years from Cancer Incidence in 5 Continents, World Standard Population [5].
b SSM, superficial spreading melanoma; NM, nodular melanoma; Other, other, specified type of melanoma; NOS: unspecified histological type of melanoma.
c 95% CI: 95% confidence interval.
d Only national incidence data available.
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In Eastern Europe melanomas were slightly thicker in
the North than in the South, especially in males and
females under 50 years of age; in Western Europe no
difference was observed in mean thickness between the
North and the South, or in any subgroup. Thicker mel-
anomas occurred in patients 550 years old in Western
Europe; males had thicker melanomas than females
within the same region and age group except for those
under the age of 50 years in Eastern Europe (Table 3).
The Breslow thickness was less for females, for those at
younger ages, for those living at higher latitudes (i.e.
more northerly) in Western Europe and having a trunk
melanoma, whereas this fact pertained to living at lower
latitudes (more southerly) in Eastern Europe (Table 4).
The likelihood of having a thicker melanoma decreased
with increasing year of diagnosis only in the West.
Divergent latitude effects on Breslow thickness were

found (Table 4). The highest risk of a thick melanoma
was at a high latitude (north) in Eastern Europe,
whereas in Western Europe the highest risk was at a low
latitude (south). The risk of a thick melanoma was
similar for all sites in Eastern Europe and highest for
the lower limbs in the West.
Cases with an unknown Breslow thickness were most

often of unknown histology (55% of cases in Western
Europe; 44% in Eastern Europe), making it impossible to
make any firm statement about the real histological
distribution. There was a tendency for relatively more
NM in Eastern Europe and more SSM in the West
(Table 5).
4. Discussion

We analysed population-based cancer registry data
from a total of 28 117 incident melanoma cases in Eur-
ope during the period 1978–1992. Differences in the
characteristics of melanoma emerged between people
from Eastern and Western Europe, people older and
younger than 50 years, and between males and females.
On analysing the trends in incidence and mortality of

cutaneous malignant melanoma in Eastern and Western
Europe, a striking difference in pattern was observed. In
Eastern Europe there was a south:north gradient in
incidence, with the highest rates in the South. In
Western Europe, this correlation was inverted, with
more melanomas in the North. In other continents,
melanoma rates in Caucasian populations are generally
highest in regions closest to the Equator [9]. The inverse
gradient in the West of Europe has been observed
before [10] and has been attributed to differences in skin
Table 5

Histological subtypes of cases with missing information on Breslow

thickness
SSM
 NM
 Other
 NOS
Eastern Europe
 2385 (22%)
 1365 (12%)
 1277 (12%)
 6034 (55%)
Western Europe
 441 (10%)
 1039 (24%)
 987 (23%)
 1874 (44%)
SSM, superficial spreading melanoma; NM, nodular melanoma;

Other, other, specified type of melanoma; NOS, unspecified histologi-

cal type of melanoma.
Table 4

Size and direction of the effect (t-values) of the multivariate models to

predict the log of (Breslow thickness+1)
Western Europe
 Central Europe
t-value# (n=11598)
 t-value# (n=1117)
Age (continuous)
 23.83**
 4.75**
Year of diagnosis
 �3.22*
 0.48
Latitude
 �14.00**
 4.43**
Sexa
 �10.81**
 �3.56*
Site
Trunk
Head and neck
 1.54
 0.16
Upper limb
 0.84
 1.44
Lower limb
 4.92**
 0.82
Other
 2.66*
 0.42
Rb (%explained variance)
 7.4
 5.5
#t-value: testing the hypothesis of the coefficient being zero: a negative

number indicates a ‘protective’ effect with increasing values (per unit)

of the variable, a positive number an ‘increase in risk’. *P<0.05;
**P<0.0001
a Male=reference category.
b West=reference category.
Table 3

Mean Breslow thicknessa (and 95% confidence interval) by region and age
Aged <50 years
 Aged 550 years
Northb
 Southb
 North
 South
Males
Eastern Europe
 3.47 (2.84; 4.20)
 2.26 (1.92; 2.65)
 4.10 (3.63; 4.62)
 3.40 (2.99; 3.84)
Western Europe
 1.48 (1.42; 1.55)
 1.51 (1.33; 1.70)
 1.87 (1.82; 1.94)
 2.01 (1.84; 2.21)
Females
Eastern Europe
 3.36 (2.91; 3.86)
 2.33 (2.03; 2.67)
 3.14 (2.80; 3.51)
 2.52 (2.26; 2.81)
Western Europe
 1.22 (1.18; 1.25)
 1.24 (1.13; 1.36)
 1.72 (1.67; 1.77)
 1.68 (1.54; 1.83)
a Mean Breslow thickness was computed using a log transformation.
b North: 549.1� N, South <49.1� N.
E. de Vries et al. / European Journal of Cancer 40 (2004) 1045–1052 1049



type, with very light-skinned people in Northern Europe
and populations with much more pigmentation in the
South. Our findings confirm the inverse association with
latitude for Western, but not Eastern, Europe, although
the skin-type distribution from north to south in East-
ern Europe is probably similar to that in Western Eur-
ope. It is therefore unlikely that the observed differences
could be due to differences in skin phototype.
The difference between the North of Eastern Europe

and the North of Western Europe is most likely due to
differences between the people of the two regions in
their opportunities for intermittent sunlight exposure
during foreign holidays and recreational activities.
Populations in North-West Europe became very pros-
perous during the 1960s and could afford to go on
holidays to sunny areas.
M:I ratios were higher in Eastern Europe and in the

southern parts of Western Europe, indicating a worse
survival in these areas. The M:I ratio was low in North-
West Europe, where incidence rates are high; this is
probably related to improved survival in this region due
to detection at favourable stages.
The regression lines for Eastern Europe (Fig. 1b) were

shifted to the left compared to the observed M:I ratios
of the relevant registries, due to the weighing by registry
size. The two largest registries, Eastern Germany
(population: 16 648 000) and Czech Republic (popula-
tion: 10 342 000), exhibited a relatively low M:I ratio
compared to the other Eastern European countries.
In Eastern Europe, relatively more melanomas were

found on the trunk, especially in females. The frequency
on the limbs was lower in Eastern Europe; frequencies
on the other body sites were similar for Eastern and
Western Europe.
We compared the body-site distribution of melano-

mas in the two age categories. In people of 50 years and
older, relatively more melanomas occurred in the head-
and-neck area than in the younger age group, in which
melanomas were more prevalent on the trunk (both
regions) and the lower limb (Western Europe). It is
generally believed that intermittent sun exposure has a
greater potential for producing melanoma than con-
tinuous exposure, although at older ages melanoma is
more common on body sites with continuous sun expo-
sure [11]. Head-and-neck melanomas are thought to be
affected by chronic exposure to ultraviolet light, in con-
trast to melanomas on the trunk, upper and lower
limbs, where intermittent sun exposure is thought to be
the risk factor.
Melanomas in Eastern Europe were on average much

thicker than those diagnosed in Western Europe (mean
difference 1.38 mm) and appeared relatively more often
on the trunk. A difference of this magnitude results in
substantial differences in survival rates [6]. Moreover,
SSM, which is generally associated with thin lesions and
a good prognosis, seemed to be more prevalent in
Western Europe, although firm statements about the
histological distribution are not possible.
Predictors of a thick melanoma differed between

Eastern and Western Europe. Age and male sex were
associated with thicker melanomas in both regions. In
Eastern Europe, the highest risk of a thick melanoma
was for those living in the North; in Western Europe this
was the case for those living in the South. Breslow thick-
ness had decreased over time only in Western Europe.
Awareness of the risks of suspected skin lesions may

have been associated with a decline in Breslow thickness
in Western Europe. Since the early 1980s increasing
attention has been paid in North-West Europe to
informing the population about the risks of sunbathing,
the need to inspect the skin for suspect lesions, and the
early detection of melanoma [12–18]. These campaigns
were aimed both at preventing melanoma development
and increasing the proportion of cases detected at early,
favourable stages of the disease. A greater awareness is
also expected in areas of high incidence, such as North-
West Europe. To the best of our knowledge, few or no
prevention and awareness campaigns have been orga-
nised in Southern and Eastern Europe and the incidence
in these regions is relatively low, which probably
explains why melanomas diagnosed in later years in
Western Europe were on average thinner, and people
living at lower latitudes had a higher risk of having a
thick melanoma. Southern European populations
exhibited lower incidence rates than those in the North,
but the lesions were on average thicker.
By contrast, people living in the North of Eastern

Europe were at higher risk of developing thick melano-
mas, corresponding with the overall melanoma risk,
most probably due to their lighter skin type, and the
lack of prevention or awareness campaigns. This could
also explain why Breslow thickness had not decreased
over time in Eastern Europe.
In the period 1978–1992, melanomas in Eastern Eur-

ope generally had less favourable characteristics in
terms of Breslow thickness and body-site distribution
than those in Western Europe, possibly explaining dif-
ferences in survival between these regions. Host char-
acteristics such as skin type will have had a similar
distribution in both regions, making it unlikely that skin
type could account for the observed differences between
Eastern and Western Europe.
The difference in Breslow thickness may also be due

to a delay in diagnosis in Eastern Europe, because of
suboptimal functioning of the dermatological services.
Alternatively, there might be an ‘over’-diagnosis of thin
melanomas in Western Europe, causing a decrease in
the average and median Breslow thickness. Several
studies have found a marked increase in the incidence of
thin melanomas with stable rates of thick melanomas in
Western European countries [19–21]. Moreover, these
increases were not accompanied by similar increases in
1050 E. de Vries et al. / European Journal of Cancer 40 (2004) 1045–1052



mortality. These observations have suggested the exis-
tence of two types of melanoma, possibly with different
epidemiological features: thin (mainly SSM) and thick
(mainly NM) melanomas [22]. Some of the thin mela-
nomas might be clinically harmless and are not likely to
cause death if untreated [19]. This possibility would
explain why mortality rates are stabilising in many
Western European countries and M:I ratios are favour-
able, while incidence rates are still increasing [4].
If they indeed exist, these thin, harmless melanomas

may be diagnosed more often than before in Western
European countries due to prevention campaigns, which
are usually preceded by an increased awareness in the
population, and possibly there has been an increase in
some unknown aetiological risk factor. The lower med-
ian Breslow thickness in Western Europe might be due
to large increases in the number of these thin, relatively
harmless melanomas (often of SSM type), while the
number of thick melanomas (often NM) remains stable.
To summarise, in the period 1978–1992, Eastern Eur-

opean populations had a low incidence of melanoma
and high M:I rates. The Breslow thickness did not
decrease over time as was the case in Western Europe. If
Eastern European populations are adopting a Western
European lifestyle, with more opportunities for inter-
mittent sun exposure, this will most likely be reflected in
increasing incidence rates for melanoma, as has been
happening in Western Europe in the past decades. If
these increases are not accompanied by decreases in
case-fatality rates, this will result in large numbers of
deaths from melanoma in Eastern Europe. Action must
be taken for the secondary prevention of (more and
thinner) melanomas in Eastern Europe in order to
detect them at early stages and improve survival.
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Slovenia); Spain: C. Martinez-Garcia (Granada Cancer
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