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A B S T R A C T

During the past several decades there has been a substantial increase in the incidence of malignant melanoma world-

wide. The highest incidences were reported in New Zealand and Australia. In Europe the northern countries generally

have a higher incidence. The aim of this retrospective study was to provide the incidence and mortality for all patients

with malignant melanoma diagnosed in Osijek-Baranya County, Eastern Croatia, during 2000–2008. In the past 30

years in the Republic of Croatia the incidence of melanoma increased by 337%. During the period of 2000–2006 in

Osijek-Baranja County, the incidence of melanoma increased by 13%. The incidence of melanoma increases with age, but

in past decades melanoma is more often diagnosed in people aged 25–40. The mortality between 2000 and 2008 in-

creased by 18%. The incidence of melanoma generally increases equally in men and women. The most common localiza-

tion of skin melanoma in males was trunk and in females the lower extremities. Presently, in Osijek-Baranya County

melanoma is 15th on the list of malignant tumors and represent 2% of all malignant tumors. In New Zealand, Australia

and European northern countries mortality is reduced, as result of earlier diagnosis and education of risk groups. Un-

fortunately, in Osijek-Baranya County, in a comparison with these countries, the mortality is higher although incidence

is the same or lower.
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Introduction

The Osijek-Baranya County is situated in north-east-
ern Croatia and takes up a total area of 4,155 km2, which
is 7.3% of Croatia’s territory. It is a predominately low ly-
ing area where agriculture has been dominate for centu-
ries. It has a continental climate with characteristic hot
summers, and the last 9 years has had an average sum-
mer temperature about 1.5–2.5 °C higher than average
(1961–1990)1. According to the 2001 cencus, the Osijek-
-Baranya County has a population of 330,506 (207,392 in
cities and 123,114 in municipalities), 48% are males and
52% are females2.

Melanoma makes up 5% of all forms of skin cancer,
and is responsible for 75% of skin cancer mortalities. The
risk of melanoma is 20 times higher for caucasians than

for Afroamericans who have a darker skin pigment pro-
tection from the sun. Despite protection for people of
darker skin, melanoma appears on peoples palms, feet
and beneath finger nails3–4. Numerous studies point to
the facts and causes responsible for the development of
melanoma. An important risk factor is excessive expo-
sure to UV rays, also the skin type, personal and heredi-
tary state and melanoma in moles5–7.

Ultra-Violet Rays (UVR) are split into three spec-
trums: UVA, UVB and UVC. UVC is totally absorbed in
the stratosphere before reaching the earth’s surface.
UVB rays are shorter and primarily cause tanning and
burning. Apart from skin burning, skin cancer and wrin-
kles, UVR is responsible for cataract, the macular degen-
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eration and immune system failure8. Skin ageing and
cancer are a later effect of UVR. Unfortunately, the dam-
age is not always apparent and many young people are
not aware of the dangers of sunbathing. In the last cen-
tury the changes in clothing, sport and recreation, pro-
fessional activities, longevity, artificial tanning for young
people (solariums) have allowed for chronical exposure
and UVR development. Doctors and scientists are espe-
cially concerned about the increase of skin cancer cases
for young people and middle aged people who have expe-
rienced temporary, although high UVR skin damage up
to their twentieth year9–10. There is concern about the in-
creased UVR exposure due to the hole in the ozone layer
caused from atmospheric pollution11.

Materials and Methods

The Institute for Public Health in the Osijek-Baranya
County is an institution which in recent years has been
developing technologies and tools for monitoring malig-
nant illnesses in it’s own region and surrounding coun-
ties whose population is treated in University Hospital
Osijek. Theoretically there are about 800,000 people who
gravitate to this institution. The registration of malig-
nant illnesses is conducted through samples of leading
international registers, whereby it is insisted that a thor-
ough citological and pathohistiological verification of the
illness is performed. Special attention is given to the
mortality rate from malignant illnesses so that specific
technologies and tools can offer a high quality data base.
Information is relayed to the Croatian Cancer Register.
In the study, a retrospective analysis of information is
gathered about incidents from malignant melanoma in
the Osijek-Baranya County from 2000–2006, as are the
facts from the Croatian Institute of Statistics for mortali-
ties from malignant melanoma in the Osijek-Baranya
County from 2000–2008. Statistic analysis is performed
with the aid of SPSS version 9.

Results

In the Osijek-Baranya County from 2000–2006 there
were 181 people registered with melanoma, from which
85 (47%) females and 96 (53%) males (Table 1).

The distribution according to age and sex (Figure 1):
with females from ages of 0–9 there were no cases, 1
(1.2%) in the ages from 10–19, 2 (2.4%) in the ages from
20–29, 8 (9.4%) in the ages from 30–39, 12 (14.1%) in the
ages from 40–49, 11 (12.9%) in the ages from 50–59, 25
(29.4%) in the ages from 60–69, 19 (22.4%) in the ages
from 70–79 and 7 (8.2%) in the ages from 80 and above.

With males from 0–9 there were no cases, 1 (1%) from
the ages 10–19, not one case from 20–29, 4 (4.2%) from
the ages of 30–39, 10 (10.4%) from the ages of 40–49, 17
(17.7%) from the ages of 50–59, 30 (31.3%) from the ages
of 60–69, 23 (24%) from the ages of 70–70 and 11 (11.5%)
from the age of 50 and above.

In the considered period melanoma age-standardized
(ASR World) incidence rate in the Osijek-Baranya
County was 4.9/100,000 (4.3/100,000 for females and
6.2/100,000 for males). Melanoma through a 7 year study
period has had a steady growth rate. The numbers are
higher for females while for males there is a noticeable
drop (Figure 2).
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TABLE 1
DISTRIBUTION OF MELANOMA PATIENTS REGISTERED IN

THE OSIJEK-BARANYA COUNTY (2000–2006)

N %

Female 85 47.0

Male 96 53.0

Fig. 1. Distribution of melanoma by age and sex in

Osijek-Baranya County, 2000–2006

Fig. 2. Melanoma age-standardized (ASR World) per 100,000

incidence rates in Osijek-Baranya County by sex, 2000–2006

Fig. 3. Average age-specific incidence rates of melanoma in

Osijek-Baranya County, 2000–2006



Melanoma in the Osijek-Baranya County has consid-
erable differences in the age category (Figure 3). It is an
illness of the elderly with people in their seventies more
likely to contract it, and especially with males older than
85. The distribution is somewhat more even for females
although after the age of 60 takes on an identical pat-
tern.

In the Osijek-Baranya County from 2000–2008, there
have been 103 melanoma mortalities, from which 42
(40.8%) females and 61 (59.2%) males (Table 2).

Distribution mortality of melanoma by age and sex
for the stated period (Figure 4): For females from the
ages of 0–9 there were no mortalities, as in the ages from
10–19 and in the ages from 20–29.4 (9.5%) in the ages
from 30–39.10 (23.8%) in the ages from 40–49.5 (11.9%)
in the ages from 50–59.11 (26.2%) in the ages from
60–9.9 (21.4%) in the ages from 70–79 and 3 (7.1%) in the
ages from 80 and older. For males in the ages from 0–9
there were also no mortalities, 1 (1.6%) in the ages from
10–19, no mortalities in the ages from 20–29.3 (4.9%) in
the ages from 30–39.7 (11.5%) in the ages from 40–49.10
(16.4%) in the ages from 50–59.17 (27.9%) in the ages
from 60–69.18 (29.5%) in the ages from 70–79 and 5
(8.2%) in the ages of 80 and above.

Through a 9 year study period of melanoma age-stan-
dardized (ASR World) mortality rates, the Osijek-Bara-
nya County had 2.1/100,000 (1.7/100,000 for females and
3.0/100,000 for males). Melanoma mortality had a grad-
ual rise especially with males, and rises and falls with fe-
males although unchanged in percentages (Figure 5).

The trend in melanoma mortalities shows a signifi-
cant rise in the senior population and is marked with
men from 65–69, 70–74, 75–79 and 80–84. ith females the
tendency of growth is most evident after the age of 60
and 85 and above (Figure 6).

According to the localization, the most affected areas
are the central body, lower limbs and head and neck ar-
eas, followed by the upper limbs and the remaining areas
to a lower degree. With males the localization of mela-
noma is in the back (35.4%), and with females the most
common localization is in the lower limbs (28.2%) (Fig-
ure 7).

Discussion

The aim of this retrospective study is to show the
epidemiologic melanoma figures diagnosed within the
Osijek-Baranya County from 2000–2008. In 30 years
(from 1977 to 2006) there has been a 337% growth rate
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TABLE 2
DISTRIBUTION DEATH OF MELANOMA IN THE

OSIJEK-BARANYA COUNTY (2000–2008)

N %

Female 42 40.8

Male 61 59.2

Fig. 4. Distribution mortality of melanoma by age and sex,

2000–2008

Fig. 5. Melanoma age-standardized (ASR World) 100,000

mortality rates in Osijek-Baranya County by sex, 2000–2008

Fig. 6. Average age-specific mortality rates of melanoma in

Osijek-Baranya County, 2000–2008

Fig. 7. Localization of melanoma in female and male patients,

2000–2006



in Croatia. The mortality rate from malignant melanoma
throughout the same period has risen 338%. In the
Osijek-Baranya County incidents of malignant melano-
ma in 7 years (2000–2006) have risen 13%, while the
mortality rate in the last 9 years has risen by 18%. Mela-
noma in the Osijek-Baranya County in 2006 was in 15th
place and represents 2% of all malignant tumors, and in
mortality rates in 2008 was in 17th place and represents
1.5% of all cancer mortalities12.

In this same period there was a rapid growth of mela-
noma incidents in Nordic countries, according to statis-
tics of the Norwegian Cancer Register, from 1954–1958,
and 2000–2004 there was a growth of melanoma inci-
dents by more than 500%. Also in western European
countries, New Zealand, Australia and the USA there is a
significant survival rate amongst those with melanoma,
which is mainly due to early detection13–17.

Unfortunately, in the Osijek-Baranya County and the
rest of Croatia in relation to these countries, the mortal-
ity is higher even though the incidents are equal or lower
than in the stated countries. The figures for Croatia are
in the period from 1988–1993 and 1994–1998. The ex-
pected 5 year survival period for males is 52% and 66%
for females18.

Conclusion

The incidents of melanoma in the Osijek-Baranya
County are significant and lead to a disturbing public
health issue. While in the western world the conscious-
ness of early detection of melanoma is wide spread and
leads to successful treatment and a longer life, at home
knowledge of the dangers of melanoma are low, which re-
sults in late detection and poorer results in successful
treatment and survival. In the hope that melanoma will
be successfully treated in all phases, the public health
system should move towards removing the risks, primar-
ily in UV rays and early detection. In this respect, every-
one from an infant age to the adult population should be
educated about the dangers of temporary and wide-
spread UV rays. It is of great importance that all sectors
of the community from nurseries, schools, sports and
recreational institutions, local authorities and work en-
vironments cooperate closely with health workers. In the
times ahead the focus is primarily on prevention and
early detection of melanoma with the goal of reducing in-
cidents and mortalities in the future19.
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EPIDEMIOLO[KI PODACI O MALIGNOM MELANOMU U OSJE^KO-BARANJSKOJ @UPANIJI
(ISTO^NA HRVATSKA) U RAZDOBLJU OD 2000–2008. GODINE

S A @ E T A K

Posljednjih se desetlje}a bilje`i zna~ajan porast incidencije malignog melanoma u ~itavom svijetu. Najvi{a inciden-
cija bilje`i se u Novom Zelandu i Australiji. U Europi sjeverne zemlje imaju najve}u incidenciju. Cilj ove retrospektivne
studije bio je prikazati incidenciju i smrtnost kod svih bolesnika kojima je na podru~ju Osje~ko-baranjske `upanije
dijagnosticiran maligni melanom u razdoblju od 2002. do 2008. godine. Posljednjih 30 godina incidencija malignih mela-
noma u Republici Hrvatskoj porasla je za 337%. U razdoblju od 2000. do 2006. godine u Osje~ko-baranjskoj `upaniji
incidencija malignog melanoma porasla je za 13%. Incidencija melanoma raste s dobi, no u posljednje vrijeme sve se
~e{}e dijagnosticiraju u dobnoj skupini izme|u 25-te i 40-te godine. U razdoblju od 2000. do 2008. godine smrtnost je
porasla za 18%. U~estalost pojavljivanja melanoma gotovo je podjednaka u mu{karaca i `ena. Naj~e{}a lokalizacija
ko`nog melanoma kod mu{karaca je trup, a kod `ena donji ekstremiteti. Melanom se u Osje~ko-baranjskoj `upaniji po
u~estalosti nalazi na 15. mjestu i predstavlja oko 2% svih malignih tumora. U Novom Zelandu, Australiji i zapadno-
europskim zemljama smrtnost je smanjena, i to kao rezultat rane dijagnostike i edukacije rizi~nih skupina. Na`alost, u
Osje~ko-baranjskoj `upaniji, u usporedbi s ovim zemljama, smrtnost je ve}a iako je incidencija jednaka ili ni`a.
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