
Introduction

Cervical cancer is the fourth most common cancer in

women in the world, with an estimated 528,000 new cases

in 2012 [1], mostly occurring in the less developed regions,

such as Eastern Asia and Middle Africa. Around half as

many women (266,000) die each year due to cervical can-

cer, with 87% of cervical cancer deaths occurring in the less

developed regions. 

In Europe, the highest incidence and mortality of cervi-

cal cancer is observed in Eastern Europe, with Romania

having the highest age-standardized (world population) in-

cidence rate (28.6/100,000) and mortality rate (10.8/

100,000), while these rates for Croatia are 10.0/100,000

and 3.2/100,000, respectively [2]. Cervical cancer inci-

dence trends in Croatia show a statistically significant de-

crease [3], with an estimated annual percent change of

-1.0% (95 CI -1.6 to -0.4). It is the ninth most common can-

cer in women in Croatia, both in terms of incidence and

mortality [4]. According to the EUROCARE-5 study, the

five-year relative survival for participating countries

(women diagnosed between 2000 and 2007) was 62.4%

(95% CI 61.8 to 62.9), with the highest survival observed

in Norway - 71.0% (95% CI 68.6 to 73.5) and the lowest in

Bulgaria - 51.0% (95% CI 49.6 to 52.4). In Croatia, the

five-year relative survival was 65.1% (95% CI 62.9 to 67.4)

[5]. 

Significant proportion of cervical cancer incidence can

be prevented through the use of screening tools, which in-

clude Pap smear and human papilloma virus (HPV) test.

Coverage and quality of cervical cancer screening have sig-

nificant effect on its incidence. According to Organisation

for Economic Co-operation and Development (OECD),

coverage of the targeted population in the European Union

by cervical cancer screening was estimated around 60% in

2012 [6]. Although many countries of Central and Eastern

Europe have offered opportunistic cervical cancer screen-

ing for decades, women have lacked awareness about the

importance of regular gynaecological examinations [7]. 

Opportunistic screening using Pap test has been con-

ducted in Croatia since the 1960s, which led to a decrease

in cervical cancer incidence and the number of deaths, es-

pecially until 1991. The largest drop in the incidence of cer-

vical carcinoma (1985-2004) was recorded for the age

group from 25 to 39 years, while no such drop was ob-

served in the age group from 40 to 49 years [8]. During the

past ten years, the incidence trend has continued to de-

crease, albeit insufficiently, which can be attributed to sub-

optimal measures of disease prevention and control
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Summary

Purpose of investigation: To analyse resource utilisation and costs due to cervical cancer and dysplasia in Croatia. Materials and Meth-
ods: Patients diagnosed with cervical cancer were identified from the Croatian National Cancer Registry. Resource utilisation and costs

of cervical cancer treatment for the period of five years after the date of diagnosis were retrieved from the Croatian Health Insurance

Fund Claims Database. Patients diagnosed with cervical dysplasia were identified and their resource utilisation and treatment costs dur-

ing one year following diagnosis were obtained from the Croatian Health Insurance Fund Claims Database. Results were calculated for

different healthcare services and disease stages. Results: There were 346 patients diagnosed with cervical cancer in 2008. Total costs

of treatment in the five-year period were 2,177,071 Euros, while average cost of treatment per patient was 6,403 Euros. The largest shares

of total costs were costs for hospitalisations (73%), followed by outpatient healthcare (17%), and personal sick leave (7%). There were

also 14,913 patients with cervical dysplasia diagnosed in 2012. Total costs of their treatment during one year after the diagnosis were

1,609,073 Euros, with average costs per patient of 108 Euros. Outpatient care (48%), followed by hospitalisations (45%), and pre-

scribed medicines (6%) had the greatest share of total costs. Conclusion: Treatment of cervical cancer and dysplasia in Croatia is asso-

ciated with significant costs and healthcare resource utilisation.
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according to Kelava et al. [3]. A certain part of female pop-

ulation can be assumed not to receive regular gynaecolog-

ical care [4, 8]. Two-thirds of newly-diagnosed women are

younger than 60 years of age [4], which is especially im-

portant in view of the fact that this is the age when women

reach their full family and social potential. As these data

led to a conclusion that opportunistic screening was no

longer an adequate prevention method, health authorities

of the Republic of Croatia opted for the organisation and

implementation of organised screening. In July 2010, Croa-

tian Government adopted a National Cervical Cancer

Screening Programme, whose implementation began in the

end of 2012 [9]. The basic screening method used in the

Programme is the conventional Pap-smear test. The Pro-

gramme is conducted by the Croatian Institute of Public

Health and the Ministry of Health and executed in collab-

oration with the Croatian Health Insurance Fund and

county public health institutes [9]. As the first cycle of the

programme targeting women from the 25-64 year age

group has ended recently, the screening coverage data are

not available as yet.

Considering the European guidelines for quality assur-

ance in cervical cancer screening propose conducting cost-

effectiveness analyses prior to making decisions on the

implementation or change of the programme for early de-

tection of cancer [10], this study will contribute to further

improvement of its organisation and implementation

through the analysis of healthcare resources utilisation and

costs connected to cervical neoplasms using data from the

period between 2008 and 2013 and data on dysplasia treat-

ment from 2012, prior to the introduction of the National

Cervical Cancer Screening Programme.

The aim of this study was to identify resource utilisation

and direct medical and personal sick leave costs caused by

invasive cervical cancer and cervical dysplasia in Croatia

according to the stage of disease.

Materials and Methods

All Croatian citizens and residents have the right to healthcare

through mandatory health insurance and a great majority of pop-

ulation in Croatia is covered by the social health insurance scheme

operated by the Croatian Health Insurance Fund (CHIF), the sole

provider of mandatory health insurance in Croatia, covering

around 99% of Croatian citizens [11]. The provided benefits pack-

age is quite comprehensive - it includes inpatient and outpatient

services, dental care, prescription drugs, therapeutic appliances,

other medical supplies, sick leave, maternal leave, travel costs

(under certain conditions), and preventive care [11]. Healthcare

providers are mostly owned by state and counties and financed

by CHIF in accordance with the legal acts and signed contract for

providing services under mandatory health insurance. Payment

methods vary according to the level of healthcare. Primary health-

care teams had mostly been reimbursed by capitation until 2013,

when a combined model of payment was introduced (capitation,

fee for service, bonuses regarding key performance and quality

indicators, group practices, and counselling) in addition to fee-

for-service payment of diagnostic and therapeutic procedures

from a defined list. Hospitals are financed by fee-for-service for

outpatient specialist care, per case (according to Diagnosis Re-

lated Groups - DRG introduced in 2009) for acute hospital care

and by day of hospital treatment for chronic care and rehabilita-

tion.

Patients have a free choice of healthcare providers. Access to

specialist care is enabled by referral from primary healthcare

physicians (family medicine specialists and general practitioners,

primary health care paediatricians and dentists), except in the case

of emergency. Gynaecologists that work on primary care level are

specialists from whom patients can seek direct care without re-

ferral. Patients are required to make co-payments for majority of

healthcare services, except for children and pregnancy care, child-

birth, cancer treatment, haemodialysis, mandatory immunisations,

and several other services. Many co-payments can be avoided by

complementary voluntary health insurance provided by the Croa-

tian Health Insurance Fund or private health insurers in Croatia.

The data for this study were obtained from two main sources:

Croatian National Cancer Registry and Croatian Health Insurance

Fund Claims Database. Croatian National Cancer Registry has

been collecting detailed data on patients diagnosed with cancer

since 1959. The Registry covers the entire population of Croatia,

and each record contains information about the date when a pa-

tient was diagnosed with cancer, topography (coded using ICD-

10) and morphology (coded using ICD-O-2), disease stage in the

moment of diagnosis, as well as basic demographic data on the

patient [4]. Registry’s primary data sources are notifications from

hospitals and outpatient care institutions and offices, pathology

reports and mortality databases, whereas supplementary data

source are hospital discharge records.

Croatian Health Insurance Fund Claims Database contains

comprehensive mandatory insurance information on healthcare

utilisation and costs, including inpatient care, outpatient care (ex-

cept primary health care), prescription drugs, therapeutic appli-

ances, and personal sick leave. It captures the majority of

treatment episodes for invasive cervical cancer (ICC) and cervi-

cal intraepithelial neoplasia (CIN) and associated costs, but it does

not include patients who pay for diagnostics and treatment them-

selves or through private health insurance. However, the number

of these patients is expected to be very small, if any, due to high

prices and complexity of cancer treatment, and the fact that a vast

majority of population has social health insurance and only a

small number has supplementary private health insurance.

Data on 346 patients diagnosed with invasive cervical cancer

during 2008 were obtained from the Croatian National Cancer

Registry. The data about each patient included her age and stage

of the disease at the moment of diagnosis. In order to calculate

utilisation and costs associated with ICC treatment, these data

were linked with the Croatian Health Insurance Fund Claims

Database. Claims associated with ICC were defined as those

where either a principal diagnosis or additional diagnosis con-

tained codes for cervical carcinoma (ICD-10: C53, D06) or certain

less specific codes used due to imprecision in coding, but labelled

as pertaining to ICC for these specific patients (ICD-10: C55,

C57, C76.3, C80). The costs for each patient were retrieved for the

period of five years from the date of each patient’s ICC diagnosis,

separately for each year from the first year until the fifth year after

the diagnosis date in the period 2008-2013. A five-year follow-

up of ICC treatment episodes and related costs was chosen in ac-

cordance with other ICC cost studies [12] as a period during

which almost all treatment is completed. As Stages 3 and 4 were

merged for analysis due to an extremely low number of patients

in Stage 4 at the time of diagnosis (two patients), all analyses were

done on a combined Stage 3 and 4 groups.

As no data on CIN patients were available from the Croatian
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National Cancer Registry, Croatian Health Insurance Fund Claims

Database was used to identify these patients, as well as episodes

and costs of their treatment. All patients with claims containing

CIN codes (ICD-10: N87, D06), either as a principal or additional

diagnosis in 2012, were retrieved from the database. Those with

C53 diagnosis found in any claim from 2012 until 2013 were ex-

cluded to eliminate patients who actually had ICC. All patients

who had any claim with CIN or ICC diagnoses in the period 2009-

2011 were also excluded as that implied they were not newly di-

agnosed in 2012. Thus only newly diagnosed cases of CIN in

2012 remained. The treatment episodes and costs for each patient

were retrieved for a one-year period following the date of the first

CIN diagnosis, based on the presumption that almost all actually

treated CIN patients would complete treatment within that period. 

Ethics Committee of the Croatian Institute of Public Health

granted approval prior to the start of any activities from this study. 

Statistical analysis included calculation of mean and standard

deviation (SD) for continuous variables which measured utilisa-

tion and costs according to the year from diagnosis (for ICC),

healthcare mode and stage of disease. Only data for respondents

who actually used certain healthcare services in a given time pe-

riod were included in the calculation. 

All costs were calculated in HRK and then converted to Euros

according to the middle exchange rates of the Croatian National

Bank for years 2008-2012 [13]. The consumer price index (CPI)

was applied in order to adjust for inflation (CPIs for 2008-2012

were 91.4%, 93.6%, 94.6%, 96.7%, 100% respectively) [14].

Statistical analysis was performed using SPSS Statistics 23.0

(license: Croatian Institute of Public Health).

Results

A total of 346 cases of ICC were eligible for analysis.

The mean age at the time of diagnosis was 55.0 years (SD:

15.4). The youngest patient diagnosed with ICC was 25-

years-old and the oldest was 90-years-old. According to the

stage of the disease, the mean age was 50.7 years (SD:

14.6) for Stage 1, 60.2 years (SD: 16.0) for Stage 2, and

57.6 years (SD: 10.6) for Stages 3/4. 

A total of 14,913 cases of cervical dysplasia were eligi-

ble for analysis. The mean age at the time of diagnosis was

38.5 years (SD: 13.7). According to the CIN stage, the

mean age was 36.7 years (SD: 12.7) for CIN 1, 34.5 years

(SD: 12.2) for CIN 2, and 39.7 years (SD: 13.6) for CIN 3.

Table 1 shows utilisation and costs for ICC patients dur-

ing five years from the diagnosis according to the health-

care services provided: hospitalisations, outpatient

healthcare (primary health care not included), prescribed

medicines, prescribed medical non-durable goods, and ther-

apeutic appliances and personal sick leave. 

Utilisation of all healthcare services was the most inten-

sive during the first year of treatment and decreased in the

following years. Hospitalisations were the most frequently

used healthcare services for patients with ICC; however,

the share of hospitalised patients decreased sharply from

90% during the first year to only 4% during the fifth year

of treatment. Such decrease was less pronounced for out-

patient healthcare, prescribed medicine, and personal sick

leave. The average numbers of hospital days and outpatient

healthcare episodes were higher in the first year of treat-

ment (among the patients who used these services), while

no clear trend was recorded for average numbers of hospi-

talisations and packages of prescribed medicines. 

Total five-year ICC treatment costs for patients diag-

nosed with ICC in 2008 were 2,177,071 Euros, out of

which 73% were the costs for hospitalisations, 17% for out-

patient healthcare, 7% for personal sick leave, 3% for pre-

scribed medicines, and 1% for prescribed medical

non-durable goods and therapeutic appliances. The share

of costs for hospitalisations was the highest in the first year

of treatment and decreased in the following years. The op-

posite was recorded for outpatient healthcare – the share

was 13% of the total costs in the first year of treatment, and

increased to 28% in the fifth year of treatment. 

The costs in the first year of treatment were 71% of total

treatment costs, and each of the following year they had a

decreasing share in the total costs: 11% for the second year,

9% for the third year, 5% for the fourth year, and 4% for the

fifth year. 

Average treatment cost per ICC patient for all five years

was 6,403 Euros (six ICC patients who did not have any

costs recorded were excluded from the calculation). Table

2 shows costs for ICC patients during five years from the

diagnosis according to the stage of disease at the moment

of diagnosis. 

For patients in all stages, costs were the highest in the

first year, most pronouncedly in Stage 3/4 patients with

86% of all costs occurring during the first year of treatment.

With an increase from Stage 1 to 2, average costs of treat-

ment increased, but then decreased again in Stages 3/4 to

almost the same level as Stage 1. Out of the total costs for

cervical cancer treatment, the highest share was that for

treatment of patients in Stage 2, followed by unknown stage

and Stage 1, whereas only 5% was recorded for treatment

of patients in Stages 3/4. 

As expected, the intensity of resource utilisation among

patients with cervical dysplasia was significantly lower

compared to ICC patients, with only 9% of CIN patients

hospitalised in comparison to 92% of ICC patients. The

share of CIN patients who used outpatient specialist care

was almost identical to that of ICC patients, but the average

number of episodes for those who actually used outpatient

specialist care, was almost eight-fold higher among ICC

patients.

The costs for treatment of cervical dysplasia according

to the healthcare service are shown in Table 3. Total treat-

ment costs for cervical dysplasia in a one-year period were

1,609,073 Euros, out of which outpatient care had the high-

est share (48%), followed by hospitalisations (45%), and

prescribed medicines (6%), while personal sick leave and

prescribed medical non-durable goods had the lowest share

(< 1%). Average cost of treatment per CIN patient during

the year following the diagnosis was 108 Euros.

With respect to CIN grade, share of costs for patients
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with CIN 3 was the highest share (41%), followed by un-

known CIN (26%), CIN 1 (20%), and CIN 2 (14%) (Table

4).

Discussion

This is the first study assessing resource utilisation and

costs of treatment of cervical cancer and dysplasia in Croa-

tia, based on combined data from the Croatian National

Cancer Registry and the Croatian Health Insurance Fund

Claims Database. Data on treatment costs are essential in-

puts for economic evaluation of different technologies

which, besides Pap smear screening within the National

Programme for Early Detection of Cervical Cancer, are be-

coming increasingly available for the prevention of cervi-

cal cancer, such as HPV vaccine that is being introduced in

the Croatian immunisation programme and HPV tests.

Therefore, data on treatment costs are an important part of

any analysis undertaken to enable making decision about

introducing or modifying individual technology for pre-

vention of cervical cancer in Croatia.

Despite a high prevention rate and advances in treatment

options, cervical cancer represents significant economic

and quality-of-life burden to health budgets and patients.

In the United States, cervical cancer was the fourth most

costly cancer per death in 2010 [15] as it affects working-

age women and brings significant productivity costs for the

society. Several studies from both European as well as other

countries have reported significant healthcare costs associ-

ated with cervical cancer and dysplasia providing stage-

specific costs of CIN patients [16-19] or cost of the

treatment of cervical cancer patients [20-22]. Studies on

this topic from Central and Eastern Europe region are rel-

atively scarce. Significant costs due to uterine cervical le-

sions were recorded in Poland [23]. A study from Bulgaria

has provided stage-specific costs of CIN and cervical can-

cer patients [24], but the costs have been estimated on the

basis of EU data. In a Croatia, vaccination of adolescents

No: number; EUR: euros.
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has been analysed and total costs of cervical cancer treat-

ment estimated at around 45 million HRK annually [25].

However, this cost estimation was not based on actual costs

data for Croatia, but on other countries’ published costs.

This emphasized the need to obtain actual costs data for

Croatia.

This study provided data on significant financial burden

incurred by treatment of cervical cancer and dysplasia on

modest total healthcare expenditures in Croatia (745

Euros/inhabitant in 2013, placing Croatia among countries

with the lowest expenditures on healthcare in the EU when

measured in Euros/inhabitant) [26]. Consequently, all ex-

penditures must be evaluated and efforts made to reduce

costs through effective preventive measures (which, in case

of cervical cancer, are plentiful). Traditionally, burden of

certain disease in Croatia was primarily assessed through

epidemiological indicators (number of deaths and mortal-

ity rate, incidence and prevalence) [27]; however, economic

evaluations are becoming increasingly important, and es-

pecially in the context of the savings policy [28].

The results of this study showed that both resource utili-

sation (measured in hospital days and episodes of outpa-

tient care) and costs of treatment of ICC patients were the

highest during the first year of treatment, which is in agree-

ment with published reports on costs of treatment of cervi-

cal and other cancers which showed that initial care period

was one of two leading periods of resource utilisation and

costs (the other being that of terminal care one year prior to

patient’s death, which in this study was not identified sep-

arately) [29, 30]. When analysed according to the stage of

disease, results did not show the pattern seen in other stud-

ies which is a continuous increase in five-year treatment

costs from Stage 1 to Stage 4 [12, 20, 31, 32]. However,

increase in costs from Stage 1 to 3 followed by a decrease

in Stage 4 has also been recorded [21], which corresponds

to the present findings that an increase in costs occurred

from Stage 1 to 2, although not two-fold as observed in

other studies, whereas costs from Stage 2 to 3/4 decreased.

The exact reasons for this decrease require more in-depth

analysis of cervical cancer treatment practices in Croatia,

especially concerning patients in Stages 3 and 4. A possible

reason could also be a small number of patients in Stages 3

and 4 at the time of diagnosis (only 20, out of which only

seven used any healthcare services after the first year of

treatment, only five after the second year of treatment, and

only four after the third year of treatment), which made re-

sults for patients in Stages 3 and 4 much less reliable in

comparison with the results of patients in Stages 1 and 2. 

As expected, there was a lower likelihood of healthcare

services utilisation among CIN patients compared to ICC

patients for all healthcare services (hospitalisations, pre-

scribed medicines, etc.), except for outpatient specialist

services, which were used by almost equal share of ICC

(83%) and CIN (84%) patients. An almost three-fold in-

crease in treatment costs was recorded from CIN 1 to CIN

2 and a further 1.6-fold increase from CIN 2 to CIN 3,

which is in line with the sharpest increase in costs accord-

ing to CIN grade among published studies [33-35]. This in-

crease is a reflection of very different treatment procedures

applied in CIN patients, ranging from Pap smear follow-

ups in CIN 1, cryosurgery, laser ablation and conisation, to

hysterectomy in some CIN 3 patients. 

Certain limitations of this study should be taken into ac-

count in further interpretation of its results. A relatively

high share of patients with unknown ICC stage (36%) and

an even higher share of patients with unknown CIN grade

(54%) point to insufficient completeness of the data pro-

vided by healthcare professionals. In this study data ac-

cording to ICC stage / CIN grade were analysed based on

patients with known ICC stage and CIN grade, under the

presumption that actual distribution of patients with un-

known stage/grade was the same. 

Previous studies of cervical cancer followed ICC treat-

ment up to the fifth year after the diagnosis [12] with the ra-

tionale that in that period almost all costs related to ICC

treatment appear, as mortality rate of the patients five years

after diagnosis, equals that of the general female popula-

tion [36]. Therefore, five years after diagnosis should be

sufficient to capture almost all costs of ICC treatment. The

same holds true for a one-year period after CIN diagnosis,

which should be sufficient for capturing almost all CIN

treatment costs.

This study included direct and indirect ICC and CIN

costs for which data were available; however, some ele-

ments of the costs were not included as they were impossi-

ble or too difficult to obtain. Concerning direct costs,

although those pertaining to primary care gynaecologists

in the period 2008-2013 were unavailable, it may be pre-

No: number; EUR: euros.
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sumed based on ICC and CIN treatment guidelines that

these costs made only a minor part of the total treatment

costs, especially when it concerned ICC patients. Among

indirect costs, this study included only personal sick leave

costs paid by CHIF and a part of transportation costs,

whereas transportation costs paid by patient, personal sick

leave costs paid by employers, as well as costs of family

members’ sick leaves and productivity losses of both pa-

tients and their family members were not included in this

study. 

These limitations indicate that costs of ICC/CIN treat-

ment calculated in this study should be interpreted as the

lower bound of the overall ICC/CIN costs, and this should

be taken into account when using these results.

Healthcare administration in Croatia currently faces the

challenge of changing the manner of screening from an op-

portunistic to an organised one in which context evaluation

and analysis of expenditures related to treatment of cervi-

cal cancer and dysplasia play an important role.

This economic burden analysis might be of use to health-

care policy makers and managers, as it should enable them

to allocate and distribute the available resources and align

the strategic documents and research in the given area more

easily. The analysis might also serve as an input for eco-

nomic evaluation of different technologies for prevention

and treatment of cervical cancer and dysplasia.

Conclusion

Treatment of cervical cancer and dysplasia in Croatia re-

sults in significant costs and health care resource utilisa-

tion. The results of this study could be useful in future

economic evaluations of different technologies for the pre-

vention and treatment of cervical carcinoma and dysplasia

in Croatia.
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