
81Acta Clin Croat, Vol 64, No 1, 2025

Acta Clin Croat 2025; 64:81-92� Original Scientific Paper

doi: 10.20471/acc.2025.64.01.09

Correspondence to: Adjunct Assoc. Prof. Vera Musil, MD, PhD, 
University of Zagreb School of Medicine, School of Public Health 
“Andrija Štampar”, Rockefellerova 4, 10 000 Zagreb, Croatia 
E-mail: vmusil@snz.hr 
 
Received November 11, 2022, accepted September 13, 2023

HOW TO REACH 70% RESPONSE RATE IN THE 
NATIONAL BREAST CANCER SCREENING PROGRAM 

IN CROATIA? 

Jasmina Kovačević1, Vera Musil2,3, Slavica Sović3, Dejvid Zombori1 and Vesna Jureša3,4

1Institute of Public Health of Požega-Slavonija County, Požega, Croatia; 
2Institute of Public Health of Zagreb County, Zaprešić, Croatia;  

3University of Zagreb School of Medicine, School of Public Health “Andrija Štampar”, Zagreb, Croatia; 
4Teaching Institute of Public Health “Dr. Andrija Štampar”, Zagreb, Croatia

SUMMARY – A mammography response rate exceeding 70% is one of the parameters for mon-
itoring the success of a national breast cancer screening program (BCS). The aim was to explore the 
potential for improving the response rate in the BCS in Croatia, based on the accuracy of the invitation 
database and availability of mammography services. In this cross-sectional study, data from the fifth and 
sixth implementation cycles were collected through a questionnaire from the BCS county coordinators 
(N=21). The quality of the invitation database and the number of available mammography appointments 
were analyzed using Microsoft Office Excel. Seventeen percent of women were not available at the ad-
dress listed in the database and could not be invited for mammography, with variations observed across 
counties ranging from 31% (Lika-Senj County) to 7% (Krapina-Zagorje County). Only eight counties 
had a sufficient number of mammography appointments for initial and repeat invitations. With a higher 
estimate of unavailable women by counties at the end of the fifth cycle, the response rate at the end of 
the cycle was lower (ρ=-0.51, p=0.018). In conclusion, participation in the BCS could be increased with 
a more accurate invitation database, thereby freeing up additional mammography appointments for both 
initial and repeat invitations.
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Introduction

Breast cancer is the most common cancer among 
women worldwide1. Invasive breast cancer affects one 
in eight women2. In the World Health Organization 
(WHO) European Region, the age-standardized 

incidence rate (standard world population) in 2020 
was 69.7/100,000, and the age-standardized mortali-
ty rate (standard world population) was 14.8/100,000. 
In Croatia, the age-standardized incidence rate was 
69.3/100,000 and the mortality rate 14.6/100,0003.

Croatia has a breast cancer mortality rate below 
the European Union (EU) average, and this rate has 
been decreasing for four consecutive years, despite 
breast cancer being one of the most common cancers 
in terms of incidence and mortality4-8.

Early detection of breast cancer through mammo-
graphy screening has been employed for over 40 years9. 
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The International Agency for Research on Cancer 
(IARC) Working Group confirmed the significance 
of mammography screening in reducing breast cancer 
mortality in 201510,11. According to recent recommen-
dations from the European Society of Breast Imaging, 
mammography should be offered to all women aged 
50 to 69 every two years12. In 2016, 95% of women 
aged 50 to 69 were covered by population screening for 
breast cancer in the EU13. The National Breast Cancer 
Screening Program (BCS) in Croatia was initiated in 
2006, following the recommendation of the Croatian 
Society for Medical Oncology and in alignment with 
the proposal of the Council of the EU and WHO14-17.

The BCS involves inviting women aged 50 to 69 to 
undergo mammography through personal letters. Each 
invitation round in Croatia encompasses approxima-
tely 680,000 women every two years15. The Ministry 
of Health of the Republic of Croatia (MHRC) has 
designated the Commission for Organization, Profe-
ssional Monitoring, and Quality Control of the BCS, 
along with national and local BCS coordinators in the 
Croatian Institute of Public Health (CIPH) and in 21 
county institutes of public health15. BCS expert coor-
dinators, who are medical doctors with specialization 
in public health or epidemiology, have been appointed 
to organize, implement, coordinate, monitor, and eva-
luate the BCS15.

The objectives of the BCS are as follows: to reduce 
breast cancer mortality by 25% within the first five 
years of implementation, to detect a higher proportion 
of localized breast cancer cases, and to improve the qu-
ality of life for women undergoing treatment for breast 
cancer as emphasized in recent research15,18. To achieve 

all the objectives of the BCS, it is essential to achieve 
a response rate exceeding 70%, as the response rate 
to mammography invitation serves as one of the key 
parameters for assessing the success of the BCS14,19.

Croatia has participated in two European initiati-
ves aimed at improving the implementation of scree-
ning programs, i.e., Twinning project Improving the 
Quality of the Implementation of National Program 
of Early Cancer Detection and Joint European Acti-
on CanCon (European Guide to Quality Improve-
ment in Comprehensive Cancer Control). According 
to the conclusions drawn from these initiatives, the 
key factors in enhancing the implementation of BCS 
were the establishment of national screening mana-
gement working groups and provision of appropriate 
legal, financial and organizational structures for scree-
ning programs with quality control20,21. The Croatian 
Guidelines for Quality Assurance in Breast Cancer 
Screening and Diagnosis (Guidelines), which are 
aligned with the European Guideline, emphasize 
that the success of the BCS hinges on the quality of 
its organization, implementation and evaluation19,20

. 
Organizational aspects, serving as the foundation of 
a successful BCS, significantly impact the assessment 
of outcomes and interpretation of results. It is impera-
tive to ensure availability of quality demographic data 
and services for the diagnosis and treatment of breast 
cancer19. 

The quality of demographic data implies that the 
BCS invitation database should be as accurate as 
possible. Women participating in the BCS should 
have correct address to ensure they receive invitation 
letters for mammography. Any change in a woman’s 

Key 1. Croatian county abbreviations 

Abbr. No. County Abbr. No. County Abbr. No. County

BBC 1 Bjelovar-Bilogora LSC 9 Lika-Senj VC 17 Varaždin

BPC 2 Brod-Posavina MC 10 Međimurje VPC 18 Virovitica-Podravina

DNC 3 Dubrovnik-Neretva OBC 11 Osijek-Baranja VSC 19 Vukovar-Srijem

GZ 4 Grad Zagreb PSC 12 Požega-Slavonija ZC 20 Zadar

IC 5 Istria PGC 13 Primorje-Gorski kotar ZAGC 21 Zagreb

KC 6 Karlovac SMC 14 Sisak-Moslavina

KKC 7 Koprivnica-Križevci SDC 15 Split-Dalmacija

KZC 8 Krapina-Zagorje ŠKC 16 Šibenik-Knin
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residence should be automatically registered, and the 
accuracy of the invitation database should be checked 
regularly. A lack of quality data in the BCS, combined 
with an insufficient number of mammography appo-
intments, further reduces the response rate. This is be-
cause invitation letters are sent to incorrect addresses 
and women who did not receive invitations take up 
appointments15,19. 

A sufficient number of mammography appoin-
tments were considered another important prerequi-
site for achieving a good response rate, allowing for 
the possibility of issuing repeat invitation to women 
who did not respond to the initial invitation15. The 
results of a study conducted in the United Kingdom 
involving 26,054 women indicated that 22% of them 
responded to repeat invitations23. According to studies 
conducted in Ireland with 819,182 women, repeat ca-
lls could increase responses by an additional 29.9%24. 
A reduction in the number of available mammography 
appointments from 55 per day to 25 per day in Pože-
ga-Slavonija County led to a decrease in the response 
rate from 76.3% to 63.6% compared to the previous 
invitation round. There were no other changes during 
this period that had a significant impact on the res-
ponse rate25.

The National Cancer Control Plan highlights the 
importance of equipment quality, adherence to the 
Guidelines, and underscores the need to increase the 
response rate to mammography26.

The coronavirus disease 2019 (COVID-19) pande-
mic has hindered efforts to enhance the implementa-
tion of the BCS. At one point during the pandemic, 
BCS implementation was halted, and the fear of CO-
VID-19 infection significantly contributed to a decline 
in the response rate27,28. In addition to the anticipated 
drop in the response rate to the BCS, researchers also 
observed a reduced number of women being diagno-
sed with breast cancer. A study conducted during the 
pandemic in 2020 in California revealed a 64% de-
crease in newly diagnosed breast cancer patients, and 
women were more likely to present with symptomatic 
disease (78% vs. 37%) compared to data from 201929.

The Community Preventive Services Task Force 
(CPSTF), based on the results of a systematic review 
that included 33 studies on breast cancer screening, 
suggests strong evidence of effectiveness in incre-
asing the response rate by using multi-component 

interventions that address needs at the individual, pro-
vider, community and system level30.

Physician’s recommendation for mammography, 
sufficient capacity in mammography units, and mai-
led or telephone reminders have been demonstrated 
as successful tools for encouraging women to undergo 
mammograms30-33.

A deficiency in demographic data within the 
BCS has been identified as one of the reasons for 
non-response to mammography invitation. Among 
non-responders (35.3%) to mammography invitations, 
a significant portion (52.3%) was not available at their 
home address due to incorrect demographic data in 
the BCS34.

In the second European screening report on the 
status of implementation and organization of cancer 
screening in the EU member states from 2018, it was 
suggested that the BCS in Croatia could be enhanced 
if the BCS policies were documented as legal or offi-
cial recommendations. Consequently, a working group 
responsible for policy implementation and screening 
registry was established13.

To date, in completed BCS invitation rounds in 
Croatia, the target response rate of 70% was not ac-
hieved. The response rate in the completed invitation 
rounds (six) in Croatia ranged from 54% to 63%. The 
highest response rate was achieved in the first round 
(63%), whereas the lowest was observed in the second 
and sixth rounds (54%)35

.
The aim of this study was to investigate the capaci-

ty for improving the BCS in Croatia, with a focus on 
increasing the response rate based on the accuracy of 
the BCS invitation database and availability of mam-
mography examinations. 

Methods

A cross-sectional study was conducted among 
BCS county coordinators (N=21) by a questionnaire 
entitled BCS Improvement on County Level. The 
questionnaire was distributed to county coordinators 
in February 2019 via their official e-mail addresses, 
which are commonly used for correspondence between 
national and county coordinators. 

Data were collected from the fifth and the be-
ginning of the sixth invitation round of the BCS, 
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spanning from November 2016 to February 2019. The 
questionnaire was specifically created for this study by 
the BCS county coordinator, with approval from the 
Commission for Organization, Professional Monito-
ring and Quality Control of the BCS at the MHRC. 
The BCS coordinators were queried about locations of 
mammography units, daily number of available mam-
mography appointments, data regarding any interrup-
tions in the operation of mammography units lasting 
longer than a week, reasons for such interruptions, and 
information about additional mammography slots in 
other counties or mobile mammography units. Data 
collection continued until the end of March 2019. 

The collected data were entered into two previously 
prepared Microsoft Office Excel databases. The quality 
of demographic data in the BCS invitation database 
and number of available appointments in mammo-
graphy units across counties were analyzed using Mi-
crosoft Office Excel. All data were presented at the 
county level. Spearman’s correlation coefficient was ca-
lculated for variables describing difference in the num-
ber of women in the invitation database in relation to 
the Croatian Bureau of Statistics (CBS) population 
estimates, available appointments for mammography 
examinations in counties, and response rate at the end 
of the fifth round of the BCS.

Data on the accuracy of the BCS invitation databa-
se were obtained by comparing data from BCS, which 
include information from the Ministry of the Interior, 
personal identification number (PIN), Croatian He-
alth Insurance Fund (CHIF) and publication of the 
Population Estimates of the CBS in mid-2017 as the 
second source of data35,36. Population estimates incor-
porated data on natural population movements (birth 
and death statistics), while the Ministry of the Interior 
used data on internal and external migration. For the 
purpose of analysis and paper preparation, data availa-
ble from BCS at the end of the fifth and the beginning 
of the sixth invitation round on February 14 and 18, 
2019, were also utilized. Total reporting data were em-
ployed at the national level, as well as for all counties, 
including data on the number of women in the BCS 
(N=710,225), number of invited women, number of 
women who responded to the invitation, response ra-
tes, and reasons for not responding to mammography 
invitation. Response rate was calculated according to 
the formula15:

Response rate, share 2 = (examined + mammograp-
hy done within a year’s time)/(invited – died – have 
cancer – temporarily unavailable – incorrect address 

– under processing).
Total number of available appointments was de-

termined for all mammography units and counties 
using data on the number of working days during the 
fifth round. The estimate of the required number of 
appointments for both the first and repeat invitation 
was calculated based on the data from the BCS in the 
first half of the fifth invitation round throughout the 
year 2017 when initial invitations were sent. Accor-
ding to the response rate of 52%, the necessary number 
of appointments for the initial and repeat invitation 
letters should be 1.5 times the number of women in 
the BCS invitation database3. 

In case of requiring additional clarification, coun-
try coordinators were contacted by phone. 

Ethics
Data collection was carried out with approval of 

the Commission for Organization, Professional Mo-
nitoring and Quality Control of the National Breast 
Cancer Screening BCS at the MHRC, as well as the 
national coordinator and all county coordinators.

Results 

Regarding accuracy of the BCS invitation database, 
the most significant difference in the number of women 
in the invitation database compared to estimates of the 
number of women in the same age group according 
to CBS data at the beginning of the fifth invitation 
round of the BCS was observed in Lika-Senj County 
(31%), Sisak-Moslavina County (28%), Šibenik-Knin 
County (27%) and Vukovar-Srijem County (24%). 
Conversely, the lowest discrepancies were found in 
Krapina-Zagorje County (7%), Varaždin County (9%), 
Zagreb County (9%) and Koprivnica-Križevci County 
(9%), with an overall national average of 17%. 

By the end of the fifth round, efforts of the coor-
dinators and entry of information regarding women 
with unknown addresses had reduced these differences, 
resulting in a more accurate BCS invitation database. 
The most accurate data were observed in Istria County, 
where the lowest differences were recorded (1.9%). On 
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the other hand, the highest differences in the accura-
cy of the invitation database were in Zadar County 
(18.5%), with an average difference of 10.5% for Cro-
atia as a whole (Table 1). 

In Croatia, there were 967,971 mammography 
appointments available for 710,225 women in the in-
vitation database. This translates to 34.4% more appo-
intments than the number of women in the database. 
However, this quantity was still insufficient to send a 
second invitation letter to all women. Analysis of the 
number of available mammography appointments at 
the county level revealed significant disparities. Only 
eight counties had a sufficient number of appointments 
for both the first and repeat invitation, exceeding 150% 
of the required appointments. These counties included 
Primorje-Gorski Kotar, Koprivnica-Križevci, Krapi-
na-Zagorje, Međimurje, Istria, Zagreb and Lika-Senj 
counties, along with the City of Zagreb (Table 2). 

Difference in women’s responses to mammography 
at the end of the fifth invitation round between the co-
unties with the lowest and highest response rates was 

34.8% (Međimurje 77.3% vs. Šibenik-Knin 42.4%). 
To analyze the prerequisites for successful implemen-
tation of the BCS, counties were examined based on 
the difference in the number of women in the invi-
tation database at the beginning and end of the fifth 
invitation round and the CBS population estimates. 
The results revealed the portion of women unavailable 
for invitation, availability of appointments, and their 
correlation with the response rate at the end of the 
invitation round. A significant correlation was found 
between the response rate and estimate of the share 
of women unavailable for invitation at the end of the 
invitation round by counties with a higher estimate of 
unavailable women resulting in a lower response rate 
at the end of the round (ρ=-0.51, p=0.018). Additio-
nally, there was a correlation between the response rate 
at the end of the fifth invitation round and estimate 
of the portion of women unavailable for invitation 
by counties at the beginning of the round (ρ=-0.43, 
p=0.052). However, there was no significant correla-
tion between the response rate at the end of the fifth 

Table 1. Estimation of the invitation base accuracy at the end of the 5th round of BCS, measured  
as a deviation in comparison to data of the invitation base and CBS population estimate 

Deviation in invitation database data 
compared to CBS data at the end of the 
5th round of BCS implementation

Deviation by counties

County %

<5% IC, PSC, VSC, BBC 1.9-4.5

5%-10% KZC, VC, ZAGC, KKC, BPC, MC, GZ, SDC, 
PGC, DNC 5.6-10

>10% LSC, OBC, KC, VPC, SMC, ŠKC, ZC 10.9-18.5

County abbreviations: see Key 1; BCS = Breast Cancer Screening Program; CBS = Croatian Bureau of Statistics

Table 2. Availability of appointments in mammography units at the county level during  
5th round of BCS implementation

Availability of appointments in the  
5th round of BCS implementation

Availability of appointments by counties
County %

Insufficient appointments for first invitation 
(<100%) SMC, BBC, OBC, ZADC, VSC, BPC 76.6-96.6

Sufficient appointments for first invitation 
(100%-150%) DNC, VC, SDC, PSC, ŠKC, KC, VPC 110.5-145.3

Sufficient appointments for first and repeat 
invitation (>150%) PGC, KKC, KZC, MC, IC, ZAGC, GZ, LSC 150-206.3

County abbreviations: see Key 1; BCS = Breast Cancer Screening Program
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invitation round of the BCS and availability of appo-
intments in mammography units by counties (ρ=0.069, 
p=0.767). 

To help identify more inaccessible women at the 
beginning of the sixth invitation round, the status of 

‘temporarily unavailable’ was assigned to all women 
without a chosen family doctor. This approach ac-
hieved an accuracy rate of the invitation database of 
97.7% compared to data from the CBS population 
estimate (BCS N=584,204 and CBS N=597,746). 

Table 3. Deviation in the number of women between invitation bases in the 5th and 6th rounds of the Program 
compared to CBS data, appointment availability, and potential impact of a more accurate invitation base on response 
rates, along with detailed presentation of results by counties

County

Invitation base 5th round Available appointments Response rate/change with 
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BBC3 19,356 16,486 14.8 4.5 16,056 14,954 77.3 90.7 70.9 75.1 4.1

BPC 25,148 20,386 18.9 8.4 19,334 24,284 96.6 119.1 64.1 72.7 8.6

DNC 19,967 17,126 14.2 10.0 17,045 22,072 110.5 128.9 46.3 53.4 7.0

GZ 131,696 112,880 14.3 9.4 107,905 241,310 183.2 213.8 57.2 65.0 7.9

IC 35,777 32,288 9.8 1.9 31,020 61,462 171.8 190.4 57.9 59.1 1.3

KC 23,074 17,669 23.4 12.1 17,865 33,166 143.7 187.7 51.0 60.9 9.9

KKC 17,644 15,996 9.3 7.7 15,699 27,075 153.5 169.3 60.5 66.2 5.7

KZC 19,458 18,048 7.2 5.6 17,303 30,120 154.8 166.9 64.8 69.3 4.4

LSC 9,073 6,270 30.9 10.9 6,139 18,722 206.3 298.6 44.3 53.3 9.0

MC 16,992 15,218 10.4 8.8 14,877 26,520 156.1 174.3 77.3 86.0 8.7

OBC 50,096 42,605 15.0 11.8 42,694 40,928 81.7 96.1 58.0 68.4 10.3

PSC 12,701 9,790 22.9 2.4 98,10 16,550 130.3 169.1 68.1 70.4 2.3

PGC 52,932 45,752 13.6 9.9 43,532 79,397 150.0 173.5 52.8 60.0 7.3

SMC 31,981 22,923 28.3 15.2 23,321 24,498 76.6 106.9 46.1 58.3 12.3

SDC 73,151 63,169 13.6 9.8 62,543 88,082 120.4 139.4 52.9 60.0 7.1

ŠKC 20,184 14,744 27.0 16.0 14,650 27,850 138.0 188.9 42.4 54.8 12.3

VC 26,165 23,818 9.0 7.1 23,622 29,190 111.6 122.6 63.6 69.2 5.5

VPC 14,741 11,527 21.8 13.0 11,688 21,415 145.3 185.8 60.5 72.9 12.3

VSC 30,497 23,117 24.2 3.8 23,845 27,360 89.7 118.4 56.3 59.9 3.6

ZC 30,322 23,111 23.8 18.5 21,861 26,008 85.8 112.5 63.2 86.2 23.0

ZAGC 49,300 44,823 9.1 7.5 43,395 87,008 176.5 194.1 56.4 61.6 5.3

Croatia 710,225 597,746 17.0 10.5 584,204 967,971 136.3 161.9 57.1 65.9 8.8

County abbreviations: see Key 1; BCS = Breast Cancer Screening Program; CBS = Croatian Bureau of Statistics; *ρ=-0.43, p=0.052; **ρ=-0.51, 
p=0.018; 1CBS population estimate, mid-2017; 2granting status of ‘temporarily unavailable’ to women who do not have a doctor of their choice had 
reduced the number of women in the invitation base; 3BBC had enough appointments to make multiple use of available appointments with great 
commitment of the staff working on BCS. 
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Consequently, all counties had a difference of less than 
20%, with 13 counties having a difference of less than 
10% compared to CBS estimates.

With a more accurate invitation database, more 
mammography appointments were automatically made 
available, which could positively impact the response 
rate. In the fifth invitation round of the BCS, there 
were substantial differences among counties in terms of 
appointment availability. For instance, in Bjelovar-Bilo-
gora County, only 77.3% of the required appointments 

were available, while in Lika-Senj County, there were 
206.3% of the required appointments. By the fifth invi-
tation round, eight counties had a sufficient number of 
appointments for both the first and repeat invitations 
to mammography, and in the sixth round, 12 counties 
had a sufficient number of appointments (Table 3). In 
the fifth invitation round, two counties achieved a res-
ponse rate higher than 70%, and it is estimated that in 
the sixth invitation round, six counties could achieve a 
response rate higher than 70% (Fig. 1). 

Fig. 1. Estimation of the possible increase in response rates by counties as a contribution to a more  
accurate BCS invitation base in Croatia and by counties.

County numbers: see Key 1; BCS = Breast Cancer Screening Program
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Discussion

The results of the study highlighted the inconsi-
stencies in the prerequisites for successful implemen-
tation of the BCS at the county level. Comparing 
the CBS data, it was found that an average of 17% 
of women in the BCS invitation database in Croatia 
were not residing in the specific county, making it 
impossible to invite them for an examination at the 
address specified in the BCS. This observed difference 
ranged from 31% in Lika-Senj County to as low as 
7% in Krapina-Zagorje County. Additionally, there 
were only 34.4% more available mammography appo-
intments than the number of women in the database, 
which was insufficient for sending a second invitation 
letter. Only eight counties had a sufficient number of 
mammography appointments exceeding 150%. The re-
sults also demonstrated a negative correlation between 
the estimate of unavailable women at the end of the 
invitation round by counties and the response rate at 
the end of the round (ρ=-0.51, p=0.018). Furthermore, 
a correlation was observed between the response rate 
and estimate of women unavailable for invitation at 
the beginning of the round (ρ=-0.43, p=0.052). The 
findings suggest that a more accurate invitation da-
tabase and an adequate number of appointments for 
mammography could positively impact the response 
rate in the BCS. It is estimated that in the sixth in-
vitation round, six counties could achieve a response 
rate higher than 70%, compared to only two in the 
fifth round, resulting in a total increase of 8.8% in the 
response rate.

At the beginning of the fifth invitation round, the 
accuracy of the BCS invitation database matched 83% 
of women in the target group compared to CBS data. 
The results of the study conducted in Požega-Slavonija 
County, which involved home visits to 1,208 women 
who did not respond to mammography invitations, 
revealed that contact with 17% of women was not 
possible, primarily due to incorrect addresses (n=99)37

. 
In our study, while working on improving the accuracy 
of the invitation database during the fifth invitation 
round, the exact address was not available in the BCS 
database for 6.5% of women, and by the end of the 
round, an additional 10.5% of data in the invitation 
database did not match the CBS data. When observed 
at the county level, counties with a history of more 

migrations in the past exhibited larger discrepancies 
from the estimates of the number of women in the 
target group for BCS compared to CBS data. By the 
end of the fifth invitation round, the number of coun-
ties that, according to CBS data had more than a 15% 
difference in the number of women in the target group, 
was reduced from ten to three, i.e., Sisak-Moslavina 
County (15.2%), Šibenik-Knin County (16%) and Za-
dar County (18.5%). The results of our study revealed 
a significant correlation between discrepancies in data 
within the invitation database and the response rate. 
In counties where a higher proportion of women were 
estimated to be unavailable for invitation, the response 
rate was lower. Correcting prerequisites for the imple-
mentation of the BCS and improving the accuracy of 
the invitation database could lead to a more precise 
calculation of the response rate in Croatia, potentia-
lly increasing it by an average of 8.8%. This increase 
would vary from 1.3% in Istria to 23% in Zadar Co-
unty. According to these estimates, with the indicated 
response rate increase, the overall response rate could 
reach approximately 65%. The available resources of 
county coordinators, particularly human resources, 
may partly explain the observed differences38.

At the outset of the sixth invitation round of the 
BCS, the BCS database exhibited significantly im-
proved accuracy, with 97% of the data matching the 
CBS data. This improvement was primarily attributed 
to the inclusion of the ‘temporarily unavailable’ status 
for women without a chosen doctor. Our study found 
no correlation between the availability of a sufficient 
number of appointments and the response rate in the 
BCS. However, there was significant variability in the 
number of available appointments among counties. A 
more accurate invitation database can contribute to 
a greater number of available mammography appo-
intments, which can have a positive impact on the 
response rate. In the sixth invitation round of the BCS, 
notable differences among counties were observed. 
For instance, Lika-Senj County had three times more 
available mammography appointments compared to 
the number of women invited than Bjelovar-Bilogora 
County. In the fifth invitation round, eight counties 
encompassing 49.6% of women included in the BCS 
had enough appointments for repeat invitations. In the 
sixth invitation round, 12 counties comprising 59.9% 
of women met this criterion. With a more accurate 
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invitation database, more women had the opportunity 
to receive repeat invitations for mammography exa-
minations, leading to the expected positive impact on 
the response rate24-25. The implementation and use of 
a population register in Croatia could prove beneficial 
for the BCS. In most European countries, population 
registers have been established based on a census and 
require the use of a PIN for each individual. These 
prerequisites are already implemented in Croatia. A 
population register allows for continuous monitoring 
of population movements by tracking changes in place 
of residence, which could also be valuable for researc-
hers in various scientific fields39.

County coordinators, who, despite having a more 
accurate invitation database, do not have a sufficient 
number of appointments for both the first and repeat 
invitations, could utilize the data from this study as an 
argument to advocate for an increase in the number of 
available appointments. It is essential to consider the 
issue of inadequate human resources, both in mam-
mography units and in public health institutes, while 
also taking into account the unique circumstances of 
each county.

The analyzed preconditions for improving the im-
plementation of the BCS in our study represent the 
initial step toward achieving a response rate exceeding 
70%. To further increase the response rate, it is impera-
tive to analyze the characteristics of specific groups of 
unresponsive women and identify the barriers preven-
ting these women from responding to both the initial 
and repeat invitations, while implementing suitable 
interventions in accordance with available resources37.

There were possible limitations to this study, 
stemming from the chosen time frame and data retrie-
val from the database, as the data in the BCS invitati-
on database are updated every 24 hours. Consequently, 
efforts were made to select critical dates (the end of the 
previous invitation round and beginning of the next 
invitation round). In reality, when the prior invitation 
round concludes, mammography examinations from 
that round remain open for some time, allowing for 
the inclusion of findings into the BCS. Consequently, 
the final response rates in the fifth invitation round in 
Croatia increased from 57% in mid-February 2019 to 
59% in mid-March 202135. Moreover, due to the CO-
VID-19 pandemic, the response rate in the BCS was 
lower than expected despite improved implementation 

conditions. This was accompanied by reduction in the 
number of available appointments in mammography 
units and decreased participation in examinations due 
to fear of COVID-19 infection. The resolution of the 
pandemic threat, the implementation of vaccination 
programs, and the establishment of a safe environment 
in healthcare facilities contribute to normalization of 
the implementation of the BCS and will also lead to 
improved response rates27,28.

Conclusion 

The results of the study revealed significant variabi-
lity in the preconditions for implementing BCS at the 
county level. The accuracy of the invitation database 
correlates with better response to mammography in-
vitations and results in greater availability of appoin-
tments at mammography units. Regarding diagnostic 
services at mammography units at the county level, 
there were three times as many available appointments 
in the county with the highest availability compared to 
the one with the lowest availability. It was estimated 
that improvement of the analyzed preconditions for 
the implementation of the BCS, which was achieved 
at the beginning of the sixth invitation round of the 
BCS, could have a positive impact on the response rate. 
In most counties, the response rate could be more ac-
curately calculated based on a more precise invitation 
database. Sending repeat invitations to women who 
did not respond to the initial invitation could have a 
positive impact on the response rate. As the BCS is 
an important national program, additional efforts are 
required to ensure that all counties have favorable pre-
conditions for implementation, thereby providing the 
target group of women with an equal opportunity for 
early breast cancer detection regardless of their county 
of residence. To enhance the implementation of the 
BCS, in addition to human and material resources, 
it is necessary to recognize BCS as a priority in the 
fight against cancer so that existing resources can be 
redirected.
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Sažetak

KAKO POSTIĆI STOPU ODAZIVA OD 70% U NACIONALNOM PROGRAMU 
RANOG OTKRIVANJA RAKA DOJKE U HRVATSKOJ?

J. Kovačević, V. Musil, S. Sović, D. Zombori i V. Jureša

Odaziv na mamografiju viši od 70% jedan je od parametara za praćenje uspješnosti provedbe nacionalnog programa 
probira na rak dojke. Cilj ovog rada bio je istražiti mogućnosti unapređenja odaziva u Nacionalnom programu ranog 
otkrivanja raka dojke (NPP) u Hrvatskoj ovisno o točnosti pozivne baze i dostupnosti usluge mamografije. U ovoj presječnoj 
studiji prikupljeni su podaci upitnikom od županijskih koordinatora NPP (N=21). Prikupljeni su podaci iz petog i šestog 
ciklusa provedbe. Kvaliteta pozivne baze i broj dostupnih mamografskih termina analizirani su programom Microsoft Office 
Excel. Oko 17% žena nije bilo dostupno na adresi navedenoj u bazi podataka i nije ih bilo moguće pozvati na mamografiju, 
promatrano prema županijama, najviše (31%) iz Ličko-senjske županije do najmanje iz Krapinsko-zagorske županije (7%). 
Dovoljan broj termina za mamografiju za prvo i ponovljeno pozivanje imalo je samo osam županija. Uz višu procjenu 
nedostupnih žena po županijama na kraju petog ciklusa, na kraju ciklusa bio je niži odaziv (ρ=-0,51, p=0,018). Odaziv u 
sklopu NPP mogao bi biti viši uz točniju pozivnu bazu što bi oslobodilo dodatne termine za mamografiju i omogućilo 
upućivanje ponovljenih poziva ženama koje se nisu odazvale na prvi poziv.

Ključne riječi: Rak dojke; Program probira na rak; Unaprjeđenje
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