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ABSTRACT

Introduction: In the past several decades there has been a substantial increase in the incidence of skin 
cancers worldwide and Croatia is no exception. The aim of this study was to estimate the financial cost of 
skin cancer treatment in the Osijek-Baranja County from 2000 to 2009 and to compare it with the cost of 
a primary prevention campaign organized in the Baranja County.

Methods: We conducted a retrospective analysis of patients with skin cancer in the Baranja County and 
related health care costs. We designed a potential primary prevention campaign on a County level and 
calculated the financial expenses of campaign and then compared the results to health care costs from 
previous years.

Results: The total cost of the treatment involving skin cancer (C43-C44) cases in the Osijek-Baranja County 
during the 2000-2009 periods was €483,710. The cost of a primary prevention campaign described in 
this study suggests that the estimated annual cost of a primary prevention campaign on the County level 
makes around 5.9% of the annual cost of all the medical treatment involving skin cancer patients in the 
County, which shows that a planned preventive approach towards the issue of skin cancer in Eastern 
Croatia is extremely justified and reasonable.

Conclusion: The present study reveals the urgent need for the implementation of a primary prevention 
campaign in Eastern Croatia and puts emphasis on the economic potential of such an approach towards 
the problem of skin cancer.
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INTRODUCTION
The Osijek-Baranja County is situated in north- 
eastern Croatia and takes up a total area of 

4.155 km2, which is 7.3% of Croatia’s territory. It 
is located on 45° 32’ N and 18° 44’ E latitude and 
longitude respectively and has a continental climate. 
It is hot during summer and there are about 1800 
to 1900 sunny hours during a one year period (1).
Skin malignancies are among the most common 
types of human cancer. Three of them, namely basal 
cell carcinoma (BCC), squamous cell carcinoma 
(SCC) and malignant melanoma represent about 
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95–98% of all malignant tumors of the skin (1). 
During the past several decades there has been a 
substantial increase in the incidence of skin cancers 
worldwide, as well as in the Croatia (1-3).
Although melanoma accounts for only about 5% 
of the total skin cancers, it is the most severe type 
of cutaneous malignancy (3). Treating melanoma 
involves substantial medical care costs, while the 
estimated cost still varies because of the heteroge-
neity across studies, specifically a study setting, the 
analyzed population, cost of the approach, and 
study methods (4).
Non-melanoma skin cancer (NMSC) accounts for 
the majority of skin cancers in humans. The two 
major forms of NMSC are BCC and SCC. BCCs 
represent approximately 70-80% of all the skin can-
cers. SCCs are the second most common form of 
skin cancers (5). Besides BCC and SCC, there are 
a number of other types of NMSC that are much 
rarer such as cutaneous lymphomas, adnexal tumors 
and Merkel cell carcinoma. In total, they comprise 
only 1-5% of NMSC (6-8). According to the data of 
the national social insurance program in the United 
States, NMSC is the fifth most expensive cancer for 
health care systems. This increased economic bur-
den is primarily associated with the large number 
of affected patients and the recurrence rates and not 
with the cost of treating an individual patient (6). 
Findings from studies in different countries demon-
strate that the medical and economic burden of skin 
cancer treatment is substantial and increasing. Such 
findings highlight the importance of skin cancer 
prevention efforts, which may result in future sav-
ings to a healthcare system (9,10).
Given the high incidence rates among young adults 
and the large number of deaths, skin cancer leads 
to the loss of a human life (years of potential life 
lost - YPLL) and indirect costs associated with pre-
mature mortality and morbidity have important 
economic implications (11,12).
Evidence proves that the vast majority of skin can-
cers are caused by solar ultraviolet radiation (UVR) 
exposure and this theory is widely accepted (13,14). 
Both acute and chronic overexposure to the sun, 
especially early in life, lead to the development 
of skin cancer which includes melanoma and 
it is therefore expected that their prevention is 

achievable through the engagement of sun-protec-
tive behaviors (14). On this basis, wearing sun-pro-
tective clothing (e.g., long-sleeve shirt, long pants), 
a broad-brimmed hat and sunglasses, and seeking 
shade is recommended by health authorities in 
many Western countries (14,15). A continual use of 
sunscreens from a broad spectrum and avoidance of 
artificial tanning equipment are one of the safe mea-
sures recommended in protecting the human skin 
from UVR damage and cancer development (14,15).
Studies have shown that sun-related attitudes and 
behaviors are influenced by public health  campaigns. 
Additionally, economic study research suggested 
that the public investment in skin cancer preven-
tion and early detection programs are beneficial for 
the human health and economy (9,16). However 
preventive programs for skin cancer, including 
screening as a potential means for reducing the 
burden of disease, continues to be underused (17). 
Consequently, in addition to the pain, suffering and 
death related to skin cancer, there is also the eco-
nomic burden that affects society as a whole or the 
health system.
The aim of this study was to estimate the financial 
cost of the treatment of skin cancer patients in the 
Osijek-Baranja County from 2000 to 2009 and to 
compare those with the costs of a potential primary 
prevention campaign on the County level. The 
results of the study will show whether it is finan-
cially useful to invest money in a primary skin can-
cer prevention program.

METHODS

Data source
The cohort included all the people with skin 
cancer (encoded according to the International 
Statistical Classification of Diseases and Related 
Health Problems, 10th Revision (ICD-10), i.e. codes 
C43-C44) who were registered as patients in one 
of the two hospitals in Osijek-Baranja County 
from 2000 to 2009 and were registered in the 
County cancer register within the Institute of 
Public Health for the Osijek-Baranja County. 
Namely, in Osijek-Baranja County there are only 
two Dermatovenerology department (within the 
two hospitals in the County) in which skin cancer 
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be diagnosed and treated. Following the Official 
Statistic Act in the Republic of Croatia all institu-
tions that manage cancer patients are obliged to 
report each case of diagnosed cancer by filling out 
a special form (so called ONKO-form) and sending 
it to the County cancer register (within the County 
Institute of Public Health) and County Institutes. 
They forward these data sources to the Croatian 
National Cancer Registry (within the Croatian 
Institute of Public Health). ICD codes used in 
this study involved all the patients from Osijek-
Baranja County with malignant melanoma (C43) 
and all the patients from Osijek-Baranja County 
with NMSC such as BCC, SCC, and other types of 
NMSC that are much rarer such as cutaneous lym-
phomas, adnexal tumors and Merkel cell carcinoma 
from 2000 to 2009 (C44).

Calculations of skin cancer treatment
The average cost of each skin cancer entity (mela-
noma, NMSC) treatment was calculated according 
to the List of prices of diagnostic and therapeutic 
procedures in the health care norm issued by the 
Croatian Institute for Health Insurance in Zagreb 
2011, following the prescribed treatment algorithm 
for melanoma and NMSC in Croatia that included 
primary and secondary health care. The previously 
mentioned prescribed treatment algorithm for 
melanoma and NSMC included the expenses of 
pathological diagnostics, doctor visits (various fam-
ily medicine specialists, dermatovenerologists, sur-
geons, oncologists) and costs of various treatment 
procedures. We estimated the average cost of one 
case of melanoma and one case of NMSC and then 
calculated the cost of treatment of each patient suf-
fering from the aforementioned types of skin cancer.
According to this, the average cost of one mela-
noma treatment in the Osijek-Baranja County has 
been estimated at €1.382 (range €1.078 to €1.686 
depending on the expansion of the disease) and the 
average cost of one case of NMSC treatment in the 
Osijek-Baranja County has been estimated at €168 
(range €116 to €220 depending on the expansion 
of the disease). It is important to emphasize that the 
above mentioned costs are estimations, based on the 
prices of the procedures and diagnoses that were 
identical in all the hospitals in Croatia. However, 
there could still be some variability because we 

cannot be sure that each provider fully followed the 
prescribed algorithm for skin cancers treatment in 
Croatia and that each patient cooperated and com-
plied with the steps within the algorithm.

Calculation of the cost of the primary 
prevention campaign on the County level
According to the 2011 census, the Osijek-Baranja 
County has a total population of 304  899 with 
110 921 households (18). According to the Registry 
of Health Care Workers in Croatia, recorded within 
the Croatian National Institute of Public Health, 
there are 192 general practitioners working in the 
primary health care setting, 17 pediatricians and 
11 specialists of school and university medicine in 
the Osijek-Baranja County (19). It is recommended 
that the primary prevention campaigns target the 
specific groups at risk; mostly adolescents, children 
and young parents (20). Accordingly, one can say 
that the primary health care workers (general prac-
titioners, pediatricians and specialists of school 
and university medicine) should be the key stones 
of the primary prevention campaign designed to 
include the vulnerable groups within the Osijek-
Baranja County. In this sense one can plan the ten 
year primary prevention campaign that will consist 
of written materials distributed to all the County 
households every tree year (during second, fifth and 
eighth year of the campaign), individual counsel-
ing and educational lectures provided by the gen-
eral practitioners, pediatricians and specialists of 
school and university medicine working in the field. 
They can work only after they have been given the 
appropriate information on the campaign and this 
will occur in seminars that will be held twice during 
the ten year campaign (during first and sixth year 
of the campaign). The individual counseling and 
the educational lectures will be held continuously 
during each of ten year of the campaign. The aver-
age costs of one written material was based on the 
average design, print and distribution costs avail-
able from providers of such services in the County 
and the required number of those written materials 
was based on the number of households in Osijek-
Baranja County according to the 2011 census. The 
extra expenses of such a campaign involve the cost 
of the education of primary health care workers who 
are in charge of the individual counseling and the 
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educational lectures among the County population 
because one of the key assignments’ of these medi-
cal specialists is in fact health promotion activities. 
Taking everything that has been mentioned into 
account the total costs of such a primary preven-
tion campaign will be around €47,000 and with this 
type of campaign one can cover the whole County 
population and most importantly all preschool chil-
dren, all school children and the majority of the 
student population, which are considered as vulner-
able groups. Taking into account the analysis and 
the overall costs of the campaign one can see that 
the written material costs €0.10 (per piece) and we 
need 332 763 of these to cover all County house-
holds every tree years, which results in €33,276 as 
the overall cost for written materials. Besides that 
we need €13,724 for two educational courses which 
provide additional education for primary health 
care workers who are in charge of individual coun-
seling and educational lectures among the County 
population.

Statistical analysis
Statistical analysis included data obtained by the 
retrospective analysis of all skin cancer patients in 
the County during 2000-2009 period as well as the 
calculated health care costs for all of these cases. 
Upon confirming normality of data distribution by 
Kolmogorov-Smirnov test, the data was analyzed 
using descriptive statistics. Mean values of contin-
uous variables that are not distributed normally 
were expressed as median and range. Statistical 
analysis was done by the SPSS Statistical Package 
for Windows, version 13.0 (SPSS Inc., Chicago, IL, 
USA).

RESULTS
From 2000 to 2009 there were 253 people registered 
and diagnosed with melanoma (C430-C439) and 
798 people registered with NMSC (C440-C449), 
leading to a total number of 1051 people registered 
with the skin cancers (C43-C44) in the Osijek-
Baranja County. According to this, the median 
number of the people registered with the skin cancer 
(C43-C44) in the Osijek-Baranja County during 
each year was 109 people (range 61-141 people); the 
median number of people registered with melanoma 

(C430-C439) in the Osijek-Baranja County during 
each year was 28 people (range 16-31 people); the 
median number of people registered with NMSC 
(C440-C449) in the Osijek-Baranja County during 
each year was 88 people (range 37-110 people) 
(Table 1).
From 2000 to 2009 the total cost of all mela-
noma (C430-C439) treatment cases in the Osijek-
Baranja county was €349.646; the total costs of 
all the NMSC (C440-C449) treatment cases was 
€134.064, leading to a total cost which includes all 
types of skin cancer (C43-C44) treatment cases and 
the cost is €483.710 (Table 2). According to the pre-
sented data, the median value of the cost of all skin 
cancer (C43-C44) treatment cases in the Osijek-
Baranja County during each year was €49.402 
(range €37.400-€61.322); the median value of the 
cost of all melanoma (C430-C439) treatment cases 
in the Osijek-Baranja County during each year was 
€38.696 (range €22.112-€42.842); the median 
value of costs of all the NMSC (C440-C449) treat-
ment cases in the Osijek-Baranja County during 
each year was €14.700 (range €6.216-€18.480).
In order to provide more accurate estimations on 
skin cancer (C43-C44) treatment cases, we calcu-
lated the present value (PV) of all costs using the 
economic formula:

 PV
Future costs

(1 + discount rate)years= (21)

The discount rate reflects the depreciation of money 
and all material values over time. It accounts for the 
lost opportunity of future earnings through present 
investment (21). For instance, if one assumes an 
annual discount rate of 2%, the present value of cal-
culated costs of C430-439 skin cancer treatment in 
the year 2000 is €24.644 today.
The total cost of the previously described primary 
prevention campaign will be around €47.000; the 
median value of the cost of such a primary pre-
vention campaign during each year will be €2.934 
(range €0-€11.832). When one sees the estimated 
annual cost of the primary prevention campaign 
and the annual cost of all skin cancer treatment 
cases during one year (2.934/49.402) it is evident 
that the estimated annual costs of the primary pre-
vention campaign make around 5.9% of the annual 
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costs of all the skin cancer treatment cases in the 
Osijek-Baranja County.

DISCUSSION
In Croatia, the incidence of the malignant mela-
noma has increased 337% in the last 30 years (from 
1977 to 2006). The mortality rate from malignant 
melanoma throughout the same period has risen 
338% (22). In the Osijek-Baranja County, the inci-
dence of malignant melanoma has risen 13% in 
seven years (2000-2006), while the mortality rate 
has risen by 18% in nine years (2000-2008)  (3). 
Until 2003, the incidence of the major NMSC 
(BCC and SCC) and the other NMSC in Croatia 
was not reported due to restrictions and obstacles 
in finding resources (1,23) but the first report on 
the epidemiological features of the SCC pointed 
out that the incidence of the SCC in Osijek-Baranja 
County is significant and it is and will be a public 
health burden due to the morbidity and the mor-
tality rates (1). Considering all these facts it is of 
great urgency to find adequate ways of dealing and 
preventing skin cancer, not only to avoid significant 
human suffering, but also to avoid significant eco-
nomic expenses.
According to our findings, there has been no 
attempt to estimate the cost of skin cancer treatment 
in the Osijek-Baranja County or to estimate the cost 
of the primary prevention campaign that deals with 

the prevention of skin cancers in the region. The 
results of our study have shown that the total cost 
of all the skin cancers (C43-C44) treatment cases 
in the Osijek-Baranja County from 2000 to 2009 
were €483.710, and according to a steady increase 
in the incidence of the malignant melanoma and 
the NMSC (1,3) in the region one can justifiably 
conclude that these expanses will also grow in the 
coming years. The costs of the primary prevention 
campaign described in our study suggest that the 
estimated annual costs of the primary prevention 
campaign on the County level make around 5.9% 
of the annual costs of all the skin cancer treatment 
cases in the Osijek-Baranja County which shows 
that a planned preventive approach towards the 
issue of skin cancer in Eastern Croatia is extremely 
justified and reasonable. The advantages of such a 
preventive approach to the problem of skin cancer 
are reflected in the fact that studies elsewhere in the 
world have confirmed how the primary prevention 
campaigns have successfully increased the awareness 
of the people about the potential harm that comes 
from overexposure to the sun (24). Studies have 
further confirmed how primary prevention and sun 
protection may reduce the incidence of skin cancer 
for those at risk of developing skin cancer (25,26). 
Other studies have also pointed out that children 
and adolescents are target groups and primary pre-
ventive efforts are necessary. Preventing damage to 
the skin caused by UV radiation might have the 

TABLE 1. People registered with skin cancer (C43‑C44) in the Osijek‑Baranja county during 2000‑2009 period
ICD‑10 Year/number of registered cancer cases (N) Total

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
C430‑C439 24 20 29 29 16 27 16 30 31 31 253
C440‑C449 37 64 52 59 91 84 94 110 97 110 798
Total 61 84 81 88 107 111 110 140 128 141 1051

TABLE 2. Calculated costs of skin cancer (C43‑C44) treatment in the Osijek‑Baranja county from 2000 to 2009 
ICD‑10 Year/calculated costs of skin cancer treatment (€) Total

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
C430‑C439 33.168 27.640 40.078 40.078 22.112 37.314 22.112 41.460 42.842 42.842 349.646
PV costs for C430‑C439 24.644 20.948 30.982 31.601 17.784 30.610 18.502 35.386 37.297 38.042 285.796
C440‑C449 6.216 10.752 8.736 9.912 15.288 14.112 15.792 18.480 16.296 18.480 134.064
PV costs for C430‑C439 4.619 8.149 6.753 7.816 12.296 11.577 13.214 15.773 14.187 16.410 110.791
Total 39.384 38.392 48.814 49.990 37.400 51.426 37.904 59.940 59.138 61.322 483.710
PV Total costs 29.263 29.096 37.735 39.417 30.079 42.187 31.716 51.158 51.483 54.452 396.587
PV‑present value
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greatest skin cancer preventive effect. Teaching 
children about sun protection may lead to them 
having and nurturing a healthy attitude (27-30). It 
has been estimated that 78% of accumulated sun 
exposure and damage can be eliminated if chil-
dren use sunscreen continuously when outdoors, 
from infancy to 18  years (24). Adolescents were 
described as being reluctant to use sunscreen pro-
tection and having less favorable attitudes towards 
sun protection compared to children. Special pro-
grams designed for this age group help to increase 
their sun protective behavior and there is a necessity 
for such programs (24,28). Considering the appli-
cation of sunscreen as one of the primary preven-
tion activities in the last ten years there were certain 
controversies. Namely, the sunscreen is effective in 
reducing the solar keratosis (31) and sunburn (32) 
but several epidemiological studies have pointed to 
the increase in skin damage among sunscreen users, 
due to the fact that those people who use sunscreen 
stay longer under the sun (33-36). Even before these 
results were published, sunscreen has been recom-
mended as an adjunct to other forms of protection 
and not a substitute for it (24). Sunscreen was rec-
ommended as an alternative means of protection 
for situations where clothing may not be desirable 
or appropriate (32,37). Current guidelines about 
primary prevention of skin cancer still feature three 
main messages introduced 20 years ago in the ‘Slip! 
Slop! Slap!’ campaigns (38,39). These include pro-
tective clothing, correctly applied and reapplied 
sunscreen, and a wide-brimmed hat. Additionally, 
sun exposure during midday hours should be 
avoided whenever possible (14,20,24). The possibil-
ities of skin cancer prevention through prevention 
programs in Europe are confirmed by De Vries et al. 
They emphasize that a combination of different pre-
ventive interventions used to protect the population 
in Europe fully against UV radiation may avoid 30% 
and more future cases of SCC, BCC and malignant 
melanoma, in the year 2050 (40). Today, there are 
only few studies that have assessed the cost effective-
ness of the preventive programs for skin cancer in 
the world and all of them had demonstrated that a 
comprehensive health promotion campaign aimed 
at skin cancer might constitute an excellent value 
for money from a societal perspective (9,14,41,42). 
Despite this, the effectiveness is still an important 

issue because it is well known that long-term con-
sistency and continuity of effort at all social levels 
is necessary for primary prevention programs to be 
effective.

CONCLUSION
The present study reveals the urgent need for the 
implementation of the primary prevention cam-
paign in Eastern Croatia and also emphasizes the 
economic potential of such an approach to the skin 
cancer problem. The similarly designed preventive 
campaigns that had been implemented elsewhere 
in the world showed the effectiveness of such an 
approach not only in terms of increased awareness 
of skin cancer prevention, but also importantly 
in terms of improving the sun protective behav-
ior and reducing the skin cancer rates. Bearing 
in mind that prevention is a long-term issue and 
will require a major change in the attitude and the 
behavior of the population and based on the esti-
mates presented in our study one can conclude that 
the potential health benefits and costs saved from 
an effective preventive program are significant and 
cannot be neglected but they must be taken into an 
account when planning health care programs in the 
near future.
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