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SUMMARY
Objective: The aim of the study was to analyse the results of three cycles of mammography screening (MS) in the Croatian National Programme 

(CNP) for Early Breast Cancer Detection for women aged 50–69 years in the Bjelovar-Bilogora County (BBC) from 2006–2014. 
Methods: Data on women aged 50–69 screened during a 9-year period were obtained from the Croatian Cancer Registry and Institute of Public 

Health reports. Participation rate and performance indicators were examined. 
Results: The total of 57,428 women were invited to mammography screening in BBC during a 9-year period and 31,402 mammograms in total 

were performed. The response rate of 84% in BBC was consistently higher than the national average of about 60% reported in 2007, 2013 and 2014.
Conclusion: The National Programme in BBC has been carried out continuously for nine years with a higher response rate compared with the 

national average, as a result of additional efforts of the Croatian Institute of Public Health team, as well as good cooperation among all programme 
stakeholders. It was concluded that to achieve better results in the response of women to screening and consequently reduced mortality from 
breast cancer is possible through tailored health promotion activities.
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INTRODUCTION

Breast cancer (BC) is the most frequently diagnosed neoplasm 
in women in the countries of the European Union (EU-27) (1).

In 2012, incidence of breast cancer in Croatia was 83/100,000; 
2,228 new cases were diagnosed, and mortality was 25/100,000 
(994 women died from BC) (2).

Resolution on Cancer Prevention and Control adopted by 
the World Health Organization points to the need of developing 
and implementing national programmes of cancer detection. In 
2003, the European Council recommended the implementation 
of cancer screening programmes based on European best-practice 
guidelines (3). 

Key factors for achieving reduced mortality are high cov-
erage of the target population (70% and more), duration of 
7–10 years of screening and high-quality implementation of 
screening (4–6). 

Croatia has 21 counties, each county has the Institute of 
Public Health (IPH). Primary health care level consists of 
family physician team and community nurses. They provide 
polyvalent type of care, each for 5,000 inhabitants and have 
bachelor degree. The Bjelovar-Bilogora County (BBC) is in 
central Croatia, with 130,000 inhabitants, and belongs to poorer 
counties with agriculture as the main economic branch.

MATERIALS AND METHODS

Data
The retrospective evaluation used two data sources, the 

Croatian Cancer Registry and National IPH reports. 

Participants
Target population for BC screening programme includes all 

women that match defined criteria based on age (50–69 years) 
and geographic locations (BBC). Women who have died and 
those who have moved were excluded.

The invitation package sent to the home address contained 
BC informative material, questionnaire and a letter of invita-
tion. Every county IPH has provided a free telephone line for 
all questions and ambiguities. Appointments were made by 
public health workers at participant’s preferred time, absent 
participants were called by phone. If they could not be reached 
by phone, IPH employees and community nurses went to the 
address to see reasons of not responding. Mammography results 
were independently blind double read by two radiologists If 
the reading did not match, the third radiologist was asked to 
make final reading. 
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Performance Indicators
The rate of carcinoma detection was calculated as the number 

of carcinoma detected per 1,000 women screened. Participation 
rate, mammography findings and detected carcinoma cases were 
analysed by descriptive methods using all monthly reports on 
the public health team activities. Data were analysed using the 
software connecting all IPH with the Ministry of Health server. 
Methodology definitions according to the EU guidelines are 
presented in Table 1 (3).

RESULTS

During a 9-year period from 2006–2014, in total 57,428 
women were invited to mammography screening and 31,402 
mammograms were performed. The first cycle was performed 
from 2006–2009, the second cycle from early 2010–2011, and 
the third one from late 2011–2014. The average participation 
rate for Croatia was 63%; 57% and 60% per cycle, respectively 
(7, 8). During the first cycle 6 counties made a satisfactory re-
sponse greater than 70%, in the second and third cycle 3 counties 
reached this goal. Results for the 2006–2014 period by counties 
are presented in Figure 1. 

In BBC, a total of 31,402 mammograms have been carried out 
during the above study period (12,063 in the first cycle, 10,705 

in the second cycle and 8,634 in third cycle). The response rate 
for BBC through all three cycles was 85.7%. The summary of 
participation rate and performance indicators for BBC are shown 
in Table 2.

DISCUSSION

Performance Indicators
Reducing mortality was defined as the most important goal of 

the national mammography screening programme. A significant 
and stable decrease in the incidence of late-stage BC was observed 
from the third year of screening onward in Italy, while German 
scientists expect mortality to decrease 10 years after the begin-
ning of the screening programme (9, 10). In Austria, mortality 
during the 10-year monitoring programme decreased by 26% 
(11). Therefore, the cumulative impact of the Croatian National 
Programme (CNP) on mortality rates is yet to be seen.

Participants 
There is a lot of evidence about factors influencing women’s 

participation on mammography screening (MS) as well as obsta-
cles and facilitators. Barriers can be pain concern, radiation, or 

Performance indicator Definition

Extension by screening programme Number of target population within the area with organised screening programme/ Number of population 
with corresponding age and gender within the whole country

Participation rate Number of women invited and screened in episode/ Number of women invited in episode

Recall rate Number of women recalled for further assessment as a proportion of all women who had a screening 
examination.

Total population All women in the targeted age group living in the screening area at any time during an invitation round
Not eligible women Women, who moved from the municipality or died before invitation, already had breast cancer
Eligible target population Total population except not eligible women
Invitation round An administrative interval of dates of 2 years
Invited women All women in the eligible target population

Table 1. Key breast cancer screening performance indicators and their definition

Fig. 1. Participation rate for 3 screening cycles from 2006–2014.
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embarrassment, being a member of an ethnic minority, low socio-
economic status, perceived inconvenience, and lack of physician 
referral (12). Facilitators include recommendation from a health 
care provider, support from a woman’s social network, participa-
tion in other screening programmes, and perception of risk. Also, 
recent research found that tailored interventions are relevant for 
MS attendance (13). There is evidence which supports and clas-
sifies different screening promotion interventions in particular 
groups. Some of the previous research shows that women in urban 
settings, with higher level of education and employed women 
have higher levels of knowledge about BC compared to women 
living in rural areas, less educated and unemployed women (14, 
15). Also, women living alone, single mothers, women with 
one child or three or more children, and those with low social 
participation, low control and greater stress, older age women, 
living temporarily out of the place of residence, as well as those in 
greater distance from health services may face significant barriers 
to the use of preventive health care services (15, 16).

Considering the above and having in mind that BBC is the 
fourth least developed county in Croatia, employees of county 
IPH decided to make additional efforts to reach high participation 
rates. For example, the new addresses were checked through fam-
ily physicians, insurance companies, neighbours, etc. IPH workers 
obtained information about non-respondent women by telephone 
to motivate women to respond to the CNP. Free telephone line was 
available on a daily basis for advice and information. 

Family Physicians
Family physicians can play a big role in educating and sup-

porting women to MS and numbers of activities with them were 
implemented (17). IPH organized lectures in order to educate them 
about the details of mammography procedure. Lectures were held 
on annual basis, to ensure all new physicians in the area were 
familiarized with the programme and got updated information. 

Patient’s Associations
Patient’s associations and social interactions have a great 

influence on high attendance rates (18). IPH therefore closely 
cooperated with Europe Donna – independent non-profit or-
ganisation whose members are affiliated groups from countries 

throughout Europe. President of the local subsidiary is an IPH 
employee, who facilitated communication between profession-
als and non-professionals. Twice a year major national events 
to raise consciousness about BC are organized – BC Awareness 
Day in October and Daffodil day in February (in 2015 for 19th 
time). Marking these days is organized also in BBC. During the 
implementation of these actions, promotional stands are set in 
busy places in the city where members of the association distrib-
ute leaflets on BC, and women can receive additional informa-
tion. Also, numerous humanitarian actions have been organised 
around the county like selling flowers or items that were created 
by members of the association.

Media
The BBC health workers used local media (newspapers and 

radio station) to raise awareness about BC. Before each activity 
mentioned above, a number of articles were published in local 
newspapers, with positive feedback from women cured for BC. 
The same was done through radio shows at local radio stations. 
Precisely, the local media have an important role in raising aware-
ness to attend screening, as women are more likely to connect 
and identify with someone they know, or with people from the 
immediate environment.

Obstacles
In terms of lessons learned, the capacity constraint of the De-

partment of Radiology, Medicine, General Hospital in Bjelovar 
was occasional problem, and mammography appointments have 
been delayed at times. The big problem recognized by authors is 
that no one is responsible for provision of enough mammography 
terms due to not defined obligations for health institution. Also, 
providing the readings of mammographic examination within 
three weeks was not always possible due to the capacity/staffing 
considerations at the county hospital. 

Lessons to Be Learned
As demonstrated in this paper, the response rate to MS in 

BBC was consistently higher than the average national response 
rate. Nonetheless, future programmes should aim to further 

1st cycle 
2006–2009

2nd cycle 
2010–2011

3rd cycle 
2012–2014

Total population 20,675 19,010 17,743
Died 863 507 247
Moved 3,426 3,232 2,448
Eligible target population 16,386 15,271 12,048
Women screened* 14,455 12,968 10,128
Already had breast cancer 407 171 111
Done mammography in 1-year interval 1,985 2,092 1,383
Mammograms performed 12,063 10,705 8,634
Participation rate 88.2% 84.9% 84.1%

Table 2. Summary of participation rate and performance indicators for mammography screening in Bjelovar-Bilogora County 
from 2006–2014

*Women screened – the total of Already has breast cancer, Done mammography in 1-year interval, and Mammograms performed
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decrease the number of non-responsive women, by improving 
the programme implementation in all segments. In particular, 
introducing systematic quality control and educating the target 
population about the importance of responding to examinations is 
recommended. Improvement in all segments of the implementa-
tion of these programmes, the introduction of systematic quality 
control and education of the population about the importance of 
responding to examinations may result in reduction in mortality 
rates from BC. In addition, it is possible to improve the quality 
of life of patients with early and timely diagnosis. 

Limitations of the study
It was not possible to determine whether and in what amount 

other counties implemented additional ongoing activities to en-
courage women to participate in the programme (such as media, 
family physicians, lectures, etc.). Such data would help explain 
the results of the programme. Also, no other data regarding per-
formance indicators were available due to recent changes of the 
collecting data software.

CONCLUSION

Even though the participation rate in the CNP of BC Early 
Detection in BBC was above national average, there is still room 
for improvement. At the national level, the Ministry of Health 
could bring more attention to media coverage (television, radio, 
Internet), and should invest additional efforts in continuous edu-
cation of professionals involved in screening, including family 
physicians and community nurses. Information about residence 
addresses, deaths and patients with previous cancer diagnoses 
should be accurate and regularly updated. 

We can conclude that high participation rates are possible only 
with cooperation of all parts of healthcare partners.
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