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Malignant melanoma in the Czech Republic: 
Incidence and mortality according to sex, age and disease stage

Jana Vranovaa, Monika Arenbergerovab, Petr Arenbergerb, Antonin Vranac, Jozef Zivcakd, Hana Kolarovae, Jozef Rosinaf,a

Background. The Czech Republic has reported one of the highest incidence rates of cutaneous melanoma (CM) in 
Europe and the rate continues to rise. Our study undertook a detailed investigation of the incidence and mortality of 
melanoma relative to sex, age and disease stage. The main goals were to elucidate the causes of the rising trends and 
explain the differences in development relative to sex, age and disease stage. 
Methods and Results. The estimated annual percentage change (EAPC) using the Joinpoint Regression Model was 
calculated separately for men and women for all age categories and for all T stages of TNM classification. The EAPC 
for women was slightly higher than for men. This was only found in melanomas thinner than 1 mm (T1). For all other 
stages (T2, T3 and T4) the situation was worse in men. A higher incidence rate of CM and the higher value of EAPC 
were found for women in younger age categories (up to 49 years). In the next age category, from 50 to 59 years, the 
incidence of CM was comparable in both sexes as well as the EAPC. In the older age categories, i.e. 60 years and older, 
a significant increase was found predominantly in men. The mortality rates were only comparable between men and 
women in the 20 to 29 year age group. In all other categories there was a higher mortality for men. 
Conclusions. The number of melanoma cases in the Czech Republic is increasing faster than any other cancer. Despite 
improved survival rates, the death rate from CM continues to climb as a result of exponential increases in incidence. 
Thus primary and secondary prevention campaigns are essential for future reductions in CM incidence and mortality 
in the Czech Republic.
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INTRODUCTION

Skin cancers are the most common human cancer in 
the Caucasian population and the incidence during the 
past decades has increased rapidly in many countries1-3, 
including the Czech Republic. Although cutaneous mela-
noma (CM) is only 10% of all skin cancer cases, it is con-
siderably more dangerous and in many diagnosed cases 
leads to death4.

Melanoma incidence rates normally increase with 
proximity to the Equator5 but in Europe, an inverse pat-
tern is found, with the highest incidence rates in Iceland, 
Scandinavia, United Kingdom, Germany and Denmark6. 
Exceptions are the Central European mountainous coun-
tries of Switzerland and Austria with high altitudes1,7,8 and 
surprisingly the Czech Republic with higher incidence 
of melanoma than surrounding countries (Fig. 1) (ref.9). 

Among men, the Czech Republic was found to have 
the fifth highest documented incidence rate of skin cancer 

in Europe in 2008 (ref.9); among women the situation 
was slightly better. Cutaneous melanoma is the sixth most 
common malignancy in men and fifth in women. In 2008 
CM was identified in 8,420 men and in 10,726 women. 
For men the only cancers more common than CM were 
(rank highest to lowest) prostate cancer (number of sur-
viving and diseased persons n=28,422), colon neoplasm 
(n=14,281), cancer of the kidney, cancer of the rectum, 
and cancer of the anus and anal canal. For women, the 
only cancers more common than CM were breast cancer 
(n=60,764), cancer of the uterus (n=22,640), cervical can-
cer and colorectal carcinoma. The prevalence, including 
the number of surviving and diseased persons was taken 
from the National Cancer Registry (NCR) for 1976–2008. 

The dramatic change in crude incidence and crude 
mortality in the Czech Republic is illustrated by the 
following data10: while in 1970 the crude incidence of 
CM was 3.1 in men and 3.2 per 100,000 inhabitants in 
women, the data from 2008 showed the incidence to be 
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Fig. 1. Incidence and mortality in Europe, year 2008 estimates, by country (age-adjusted rate/100,000). 
Source: European Cancer Observatory9

19.6 in men and 16.0 per 100,000 inhabitants in women. 
Mortality in 1970 in men and women was 1.8 and 1.6 per 
100 000 inhabitants, respectively. However, by 2008 it 
had risen to 3.7 per 100,000 inhabitants in men and 3.0 
per 100,000 inhabitants in women. It can be seen that 
over the past 40 years, the incidence of CM in the Czech 
Republic has risen by more than 600%. The exponential 
growth of incidence of cutaneous melanoma in both men 
and women is shown in Fig. 2. 

The alarming increase in melanoma in the Czech 
Republic motivated our detailed investigation of the in-
cidence and mortality according to sex, age and stage of 
disease. The goals were to determine possible causes of 
the dramatic increase and explain the trends and differ-
ences in trends relative to incidence and mortality rates 
from the point of view mentioned above. 

MATERIALS AND METHODS

Data from the National Cancer Registry of the 
Czech Republic were used in this study10. The NCR was 
established in 1976. It is part of the Institute of Health 

Information and Statistics for the Czech Republic which 
is a government organization founded by the Ministry of 
Health. The purpose of the NCR is the registration of 
malignant neoplasms and periodic monitoring of their 
further development. The NCR provides summary data 
for statistical reporting at national and international lev-
els, as well as for epidemiological studies and medical 
research. In 2006 a significant change in the methodology 
of data collection occurred. The data structure, including 
the basis of collection and acquisition were reassessed. 
The NCR is a member of The International Association 
of Cancer Registries in Lyon, and cooperates with the 
European Network of Cancer Registries and maintains 
contact with foreign registries. Data on malignant neo-
plasms in the Czech Republic were published in Volumes 
VI–IX of Cancer Incidence in Five Continents and have 
been used in many international projects and studies.

The data from the NCR also provides information re-
garding disease stage and histology, as well as information 
regarding the spread of CM in different age categories. 

One of the objectives of our study was its use in com-
parisons of occurrence of different stages of CM in popu-
lations in different countries. International comparisons 
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are complicated due to inconsistent methodology used in 
monitoring the stages of malignant melanoma. Various 
national registries used different classification systems, 
such as the TNM classification, Breslow thickness or 
Clark level. In recent years a new classification system for 
prediction of overall survival and recurrence-free survival, 
based on findings in the sentinel lymph node (SLN), has 
been used. Sentinel node biopsy is not suitable for all 
situations and it is important that the surgeon has been 
trained in this procedure and has validated his/her results 
with the technique. The SLN classification was not used 
in this study since it can only be used on tumors with 
specific characteristics and because it is not included in 
the national registry (NCR).

In a comparative study1 the authors unified classifi-
cation schemes using T1 – T4. Therefore our study of 
the incidence and the mortality was also evaluated ac-
cording to TNM classification. In situ melanomas were 
not included in our estimations. TNM classification of 
malignant neoplasms, 6th edition, Czech version 2004, 
IHIS CR was used.

To compare trends in the evolution of the incidence 
of CM, according to TNM classification and according 
to age categories, between men and women in the Czech 
Republic for the period 1977–2008 (ref.11) the estimated 
annual percentage change (EAPC) was calculated using 
the Joinpoint Regression Model12. 

RESULTS

TNM classification
The development of incidence and mortality of CM 

according to the TNM classification and its comparison 
between men and women are shown in detail in Figs. 3a 
– 3h. The computed estimated annual percentage changes 
for T stages of the TNM classification are summarized 
in Table 1. 

The increase in incidence of CM was essentially due 
to a rapid continuous increase in melanomas thinner than 
1 mm in both sexes with an EAPC of 37.22% for men 
and a slightly higher EAPC of 38.65% for women, over 

Fig. 2. Raw incidence 
per 100,000 inhabitants of 
cutaneous melanoma in the 
Czech Republic in men and 
women (1970–2008).

Table 1. Estimated Annual Percent Change for incidence and mortality rate of cutaneous melanoma according 
to T stage of TNM classification for men and women.

TNM 
classification

EAPC of Incidence EAPC of Mortality

Male Female Male Female

T1 37.22% 38.65% 3.67% 2.96%

T2 11.78% 10.90% 2.56% 2.14%

T3 11.05% 8.19% 4.92% 3.84%

T4 5.66% 4.15% 4.16% 2.33%
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Fig. 3. Incidence and mortality according to TNM classification (1977–2008). Comparison between men and women.
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Fig. 4. Raw mortality per 
100,000 inhabitants of cu-
taneous melanoma in the 
Czech Republic in men and 
women (1970–2008).

Table 2. Estimated Annual Percent Change for incidence and mortality rate of cutaneous melanoma according to 
age category for men and women.

TNM 
classification

EAPC of Incidence EAPC of Mortality

Male Female Male Female

20 – 29 4.53% 12.16% -0.75% −0.75%
30 – 39 13.24% 22.29% -2.62% −1.31%
40 – 49 29.30% 50.61% -0.88% 2.10%
50 – 59 72.67% 78.51% 2.46% 6.85%
60 – 69 262.81% 125.44% 26.09% 11.57%
70 – 79 1058.83% 205.08% 95.64% 35.97%

80 + 1824.21% 250.89% 303.66% 77.94%

the whole period. For all other melanomas classifications 
with thickness greater than 1 mm the situation for women 
was better than for men: for melanomas with thickness 
between 1 mm and 2 mm, a continued increase was ob-
served in men with an EAPC of 11.78%, while in women a 
smaller increase was noted, with an EAPC of 10.90%. For 
melanomas with a thickness between 2 mm and 4 mm, 
the EAPC for women was only 8.19%, while in men the 
EAPC was 11.05%. For melanomas greater than 4 mm, 
the EAPC for women was 4.15%, and for men the EAPC 
was 5.66%.

The situation regarding the incidence of CM relative 
to the stage of the disease is consistent with the estimated 
annual percentage changes of mortality rate for T stages 
and explains the discrepancy between overall mortality 
trends for men and women. Women have thinner tumors 
overall because they tend to have a more timely response 
to health advice and have potential lesions evaluated ear-
lier than men who present with a greater proportion of 

thicker tumors and nodular lesions. In addition, there is 
debate of over a possible protective role of estrogen in 
melanoma development13. These facts appear to explain 
the leveling-off or even a decline in mortality in women 
since 1993. In contrast, the steady increase of CM mortal-
ity in men is still evident. The evolution in raw mortality 
for both men and women for the period 1970 – 2008 are 
shown in Fig. 4.  

Age categories
The development of CM incidence according to age 

categories and the comparison between men and women 
is presented in Figs. 5a-5n. The computed estimated an-
nual percentage changes of both, incidence and mortality, 
for age categories are summarized in Table 2. 

The higher incidence rate of CM and higher EAPC 
values were found in the younger age categories (up to 49 
years) in women. For ages 50 to 59 years the incidence of 
CM was comparable in both sexes as are EAPC values. 



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2014 Sep; 158(3):438-446.

443

Fig. 5. Incidence and mortality according to the age categories (1977–2008). Comparison between men and women.
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Fig. 5. Continued.

In the older age categories (≥ 60 years) the situation was 
reversed – a dramatic increase was found predominantly 
in men; the increase in the incidence of cutaneous mela-
noma was somewhat less dramatic in women, but still 
alarming.

The only mortality rates in men and women that were 
comparable were in the 20 to 29 years age group. In all 
other categories men had higher mortality rates. In the 
age categories from 30–39, 40–49 and 50–59 years a 

greater decrease or at least a more moderate increase of 
raw mortality in men was observed compared to women. 
This trend should be a wake-up-call for Czech women, 
particularly in the 40–49 and 50–59 years age groups, 
where a relatively high increase was found. In the older 
age categories (≥ 60 years) a substantial increase in EAPC 
was seen in both sexes. The increase, as before, was much 
higher in men than in women.  
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DISCUSSION

Epidemiological studies have shown considerable 
variation in the incidence rates of CM worldwide. Data 
suggest more favorable incidence trends in some coun-
tries while in others the incidence of CM is still rising14-19. 
Recent evidence suggests that the current rising trend in 
incidence of CM is due to improved surveillance tech-
niques and early diagnosis, together with changes in 
lifestyle in terms of excessive recreational exposure to 
sunlight. The overall increases in CM incidence have be-
gun to slow in recent years in Western Europe and North 
America. One explanation for the slowing in CM inci-
dence rates in these countries is decreased sun exposure 
of the type likely to cause CM (improved sun exposure 
behavior), particularly in areas of the body normally cov-
ered by clothes. With effective skin cancer prevention 
campaigns and public education, further declines in inci-
dence can be expected over the coming years20,21. 

This general rule was partly confirmed in our study. 
The higher incidence rate of CM and the higher values of 
EAPC were observed in women in younger age categories, 
i.e. up to 49 years. The explanation may be connected with 
the misuse of sun tanning devices by those 20 to 29 (or 
younger) in the early nineties as well as increased travel to 
areas with high sun risks after the borders were opened. 
From the end of 1989 to 1991, 6000 new travel agencies 
were founded in the Czech Republic (WTO 2011). This 
increase incidence may be attributable to expanded use of 
indoor tanning - solaria visits22-24 predominantly by young 
women. There is no epidemiology data in this area acces-
sible in the Czech Republic. In the age category from 50 
to 59 years, the incidence of CM is comparable in both 
sexes as well as the EAPC, which may be also connected 
with exposure behavior in families spending holidays at 
lakes, at the seaside or in the mountains25. In the older 
age categories, i.e. 60 years and older, the situation is re-
versed – a substantial increase was found predominantly 
in men, which could be explained by leisure (skiing or 
mountaineering) or lifelong skin exposure to an ozone 
depleted environment.

Mortality data shows that the greatest similarity be-
tween men and women was in the age group from 20 
to 29 years, where both sexes underestimate the risk of 
visible signs of skin disease. In all other categories men 
had higher mortality; it appears that in men underestima-
tion of visible signs of skin disease continues throughout 
life. The influence of public campaigns concerning CM 
would probably benefit males in age categories 30 - 59 
years where a slight decrease or at least a more moderate 
increase in raw mortality in men has been recently ob-
served. This means that in Czech women, particularly in 
ages 40–59 years, quite a high increase has been observed. 
This rising trend is related to inappropriate sun exposure 
behavior when they were younger, particularly when they 
were adolescent girls, when a sun-tanned, slim body was 
still the symbol of health, happiness and prosperity. In a 
study by Lupton and Gaffney26,27, adolescent girls delib-
erately used sunscreen with a low protection factor (SPF) 

and also delayed sunscreen application in order to get a 
tan, despite being well educated regarding the potential 
danger and harm of sun overexposure.

Our EAPC evaluation is bringing a new view to Czech 
CM statistics showing almost parallel increases in both 
sexes particularly in elderly persons, but with much higher 
values in men than in women. Epidemiology studies have 
shown clearly that there is both a constitutional and an en-
vironmental contribution to melanoma risk, with sunlight 
being the major risk factor in the environment28,29. The 
data also clearly show that the thickness of a melanoma 
at the time it is removed is one of the major determinants 
of metastasis and, as such, long-term prognosis. Primary 
prevention programs in the Czech Republic have been 
aimed at reducing the desire for a tan and the related 
overexposure to sunlight30,31. Secondary prevention, which 
means education regarding early detection, has encour-
aged Czechs to seek early attention if they notice a new 
or changing pigmented lesion. Although we have shown 
that the age-adjusted incidence and mortality rates for 
the Czech Republic continue to rise, cohort analysis of 
both incidence and mortality rates reveals that the overall 
rise is not reflected in all age groups. In environmentally 
trained Czechs, i.e. those that have been influenced by our 
public health campaigns in recent decades, both incidence 
and mortality rates are dropping.

We may conclude that the number of melanoma cases 
is increasing faster than any other cancer in the Czech 
Republic. Incidence trends showed that most of the in-
creased incidence can be ascribed to increased numbers 
of thinner, less aggressive superficially spreading melano-
mas. Despite improved survival rates, the death rate from 
CM continues to climb as a result of exponential increases 
in incidence, making it a major public health problem for 
the foreseeable future. The epidemiological data has con-
firmed that the major environmental risk factor for CM 
is intermittent intensive sunlight exposure. Primary and 
secondary prevention campaigns are essential for further 
reduction of the incidence and mortality from CM in the 
future32,33.
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