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Abstract 

Background In 2020, globally 685,000 people died, and 2.3 million women were diagnosed with breast cancer. The 
main cause of cancer deaths among women is breast cancer, which account for 15.5% of all cancer deaths. Most 
of these could have been avoided with timely diagnosis.

The aim of our study was to determine the proportion of breast screening participation in Hungary, and to identify 
possible factors that may influence breast screening attendance.

Methods Our data were gathered from the cross-sectional European Health Interview Surveys conducted in Hun-
gary in 2009, 2014, and 2019. In terms of categorical characteristics, Pearson’s chi-square test was performed 
to evaluate the differences between people who have attended breast screening within two years and who have 
only attended more than two years ago. To determine the factors that may have an impact on the uptake of screen-
ing, generalized linear model with logit link function regarding binomial probability distribution was executed.

Results The responses of 2626 women between the age 45-65 were included in our study. In 2009 85% (n=741), 
in 2014 90% (n=851) and in 2019 87% (n=699) of the respondents claimed to have ever attended a breast screen-
ing in their life. In 2009 68% (n=594), in 2014 66% (n=630) and in 2019 64% (n=515) said that they have taken part 
in breast screening within two years (p=0.331). From 2014 to 2019 (AOR=0.72 [0.57-0.89]) the chance of attending 
breast screening was decreasing. We observed that both secondary (AOR=1.97 [1.60-2.44]) and tertiary educa-
tional level (AOR=2.23 [1.67-3.00]), higher perceived income (AOR=1.54 [1.25-1.90]), and more frequent meeting 
with the doctor (AOR=1.77 [1.39-2.27]) and with the specialist (AOR=1.88 [1.54-2.28]) appeared as protective factors 
of breast screening attendance.

Conclusions Our results show that the lifetime prevalence of breast screening participation is high, however the rec-
ommended biennial rate is relatively low. To increase the participation rate, various initiatives would be needed, 
especially for women in identified risk groups, which are lower educational level, lower perceived income, and less fre-
quent meeting with the doctor and with the specialist.
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Background
Breast cancer statistics
In 2020, 685,000 people worldwide died due to breast 
cancer and 2.3  million women were diagnosed with it 
[1–4]. The primary causes of cancer death in women 
are breast and cervical cancer, which account for 15.5% 
and 7.7% of all cancer fatalities, respectively [1–3]. The 
most common cancer in the globe as of the end of 2020 
was breast cancer, which had been diagnosed in 7.8 mil-
lion women in the previous five years. In comparison to 
other types of cancer, breast cancer causes more women 
to lose disability-adjusted life years (DALYs) globally. 
In any country in the world, breast cancer can strike 
a woman after puberty at any age; however, it tends to 
strike more frequently in later life. The prognosis for 
breast or cervical cancer is considerably improved by 
early identification. Taking part in a cancer screening 
program is linked to an 89% decrease in cervical can-
cer mortality and a 21–25% decrease in breast cancer 
mortality [1, 5–7]. The WHO Global Breast Cancer Ini-
tiative (GBCI) aims to prevent 2.5 million breast cancer 
deaths worldwide between 2020 and 2040 by reducing 
the annual global breast cancer mortality rate by 2.5%. 
If breast cancer death rates were reduced by 2.5% per 
year, 25% of breast cancer deaths by 2030 and 40% by 
2040 could be avoided in women under 70 [8, 9].

The incidence of malignant tumors is increasing in 
Hungary as well. The overall breast cancer mortality 
rate in Hungary is currently in third place, similar to 
that of more developed countries. In order to reduce 
the burden of cancer, huge efforts have been made in 
both diagnostics and therapy. Since 2001, Hungary has 
conducted organized cancer screenings [10].

Breast cancer screening
The aim of screening is to detect tumors and precan-
cerous conditions that are not yet causing symptoms 
and complaints, to prevent more serious consequences 
later. Breast cancer screening tests are mammogram 
(X-ray) and Magnetic Resonance Imaging (MRI). Mam-
mograms are for many women the best technique to 
detect breast cancer at an early stage, when it is less 
difficult to cure and before it becomes large enough to 
feel or produce symptoms. Regular mammograms can 
reduce the risk of breast cancer-related death. For most 
women who are of screening age, mammography is the 
best method of detecting breast cancer. A breast MRI 
takes images of the breast using radio waves and mag-
nets. Women who have a high risk of developing breast 
cancer are screened using a breast MRI in addition to 
mammography. For women at average risk, breast MRIs 

are not used since they may show abnormalities even in 
the absence of cancer [11, 12].

A straightforward and affordable screening method 
that shows promise is clinical breast examination 
(CBE). According to the Canadian National Breast 
Screening Study’s 25-year follow-up findings, adding 
yearly mammograms to physical exams or standard 
care does not further reduce breast cancer mortality 
in women aged 40 to 59 years in the current scenario 
with adjuvant therapy available for the management of 
breast cancers. Three RCTs on CBE screening versus 
no screening found that CBE had a smaller impact on 
tumor detection and downstaging than no screening 
[13].

The least expensive technique is breast self-exami-
nation. It only has a chance of lowering mortality if it is 
done well and is supported by the necessary diagnostic 
follow-up. However, field research reveals that women 
are frequently highly irregular and forget the strategy 
even after receiving thorough health education [13].

The United States Preventative Services Task Force 
(USPSTF) is a group of medical professionals and disease 
specialists who review research on the most effective 
methods of disease prevention and offer suggestions on 
how doctors can assist patients avoid illnesses or detect 
them early. The USPSTF advises mammograms every 
two years for women between the ages of 50 and 74 who 
are at average risk for breast cancer. Women between 
the ages of 40 and 49 should discuss the timing and fre-
quency of mammograms with their doctor or other 
health care professional. Before starting mammograms 
before the age of 50, women should consider the advan-
tages and disadvantages of screening testing [12].

According to The European Commission Initiative 
on Breast Cancer (ECIBC) women aged 45–49 should 
attend breast screening in every two or three years, from 
50 to 69 years in every two years, and women aged 70–74 
should participate in every three years. The organized 
screening programs are for women who are asympto-
matic and have an average risk of breast cancer [14, 15].

Since 2002, breast screening in Hungary has been 
provided on an organized basis - every 2 years - for 
women aged 45–65 years who are eligible according to 
the National Health Insurance Fund register, based on 
Decree 51/1997 (XII.18) NM. Women aged between 45 
and 65 who have not had a breast examination publicly 
funded by the National Health Insurance Fund within two 
years of the scheduled date of the screening will receive 
an invitation letter for public health breast screening with 
the assistance of the National Public Health Center from 
the mammography center of their place of residence [16]. 
Breast screening consists of a physical examination and 
mammography [16, 17].
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Aims
The aim of our study was to determine the proportion 
of breast screening attendance in Hungary, and to iden-
tify possible factors that may influence breast screening 
participation.

Methods
Database
Our data were gathered from the cross-sectional Euro-
pean Health Interview Surveys conducted in Hungary 
in 2009, 2014, and 2019 on representative samples using 
a standardized questionnaire under the supervision of 
Eurostat. The European Health Interview Survey was 
carried out based on stratified two-step probability sam-
ples selected to produce precise estimates of health sta-
tus indicators for the Hungarian population aged 15 and 
older living in private households. All the three databases 
are representative of the Hungarian population [18].

Data
Our study’s main outcome was focused on the uptake of 
biennial breast screening based on self-declaration. We 
used an indicator for the year of primary data collection 
(2009, 2014 or 2019). There were information about the 
respondents’ socio-demographic characteristics, such as 
type of residence (urban/rural), marital status (has a part-
ner/married or has no partner), perceived income (good 
or bad) and highest educational level (primary, second-
ary, or tertiary). Children in Hungary attend primary 
school from the age of six to fourteen, often in classes 
one through eight, which was considered primary educa-
tion. Then, from the ages of 14 to 18, the children attend 
secondary school, where they can also earn a vocational 
qualification, which was regarded as a secondary edu-
cational level. A university diploma or other equivalent 
qualification was the highest level of education, known as 
tertiary. The analysis also included self-perceived health 
status responses (good or bad). Responses to the query 
“How much can you do for your health?“ were also used 
(not so much or a lot). We analyzed the existence of any 
self-reported chronic health problem (have/not have) 
and healthcare-related variables as well, like the most 
recent visit to a doctor (within 12 months/more than 12 
months) and to a specialist (within 12 months/more than 
12 months). Furthermore, the analysis includes smok-
ing status (yes/no). Finally, we included the geographic 
region of residency (Central Hungary, Southern Great 
Plain, Southern Transdanubia, Central Transdanubia, 
Western Transdanubia, Northern Great Plain, or North-
ern Hungary) based on the Nomenclature of territorial 
units for statistics (NUTS 2) to adjust our analysis for 
potential confounders resulting from territorial heteroge-
neity. All variables were self-reported.

Statistical methods
In terms of categorical characteristics, Pearson’s chi-
square test was performed to evaluate the differences 
between people who have been uptake breast screening 
within two years and who have been uptake it more than 
two years ago. To determine the variables that may have 
an impact on the uptake of screening, generalized linear 
model with logit link function regarding binomial prob-
ability distribution was executed. P-values and adjusted 
odds ratios were used to express the results. Stata Sta-
tistical Software (version 13.0, Stata Corp, College Sta-
tion, TX, USA) was used for the statistical analysis, and 
p < 0.05 was considered significant.

Results
The original sample size was 16,480, comprising 5,051 
respondents from the 2009 dataset, 5826 participants 
from the 2014 dataset, and 5603 respondents from the 
2019 dataset. In 2009, there were 971 women aged 45–65 
(19%); the figures for 2014 and 2019 were 1048 (18%) and 
1035 (18%), respectively. After combining the datasets 
(n = 3054), we removed respondents (n = 428; 14%) who 
did not respond to all relevant research-related ques-
tions, so the final sample size was 2,626.

The pattern shown by descriptive statistics
As shown in Table 1, in terms of educational level, similar 
significant results (p < 0.001) were obtained in 2009, 2014 
and 2019, with the highest prevalence of breast screen-
ing among those with tertiary education, followed by 
secondary education and finally primary education. Place 
of residence showed a significant association (p = 0.012) 
with breast screening attendance only in 2019, with 
those living in cities being more likely to attend screen-
ing. Regarding marital status, a significant relationship 
(p < 0.001) was observed in 2014 compared to 2009 and 
2019. A higher number of participants who were mar-
ried or had a partner attended screening than those who 
did not have a partner. In both 2009 (p = 0.001), 2014 
(p < 0.001) and 2019 (p = 0.007), significant results were 
obtained when observing the perceived income of par-
ticipants, with those who answered they have a good 
perceived income being more likely to be screened. In 
terms of self-perceived health status, significant results 
were found for screening attendance in 2014 (p = 0.009) 
and 2019 (p = 0.010), with those who said they had good 
self-perceived health status, attending breast screen-
ing more frequently. The factor of how much someone 
can do for their health showed a significant result in 
2009 (p = 0.024) and 2014 (p = 0.001). People who said 
they could do a lot for their health were more likely to 
be screened. There was no significant difference in breast 
screening uptake between those with and without at 
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least one chronic disease in any year. Examining the last 
meeting with the doctor, we found that both in 2009 
(p < 0.001), 2014 (p < 0.001) and in 2019 (p = 0.001), those 
who have visited their doctor within a year were signifi-
cantly more likely to participate in screening than those 
who had seen their doctor more than a year ago. Simi-
lar results were obtained, investigating the last meeting 
with a specialist; in all three years there were significant 
difference (p < 0.001) between the frequency of screening 
uptake among those who had been to a specialist within 
a year, and more than a year. In terms of smoking status, 
we found that both in 2009 (p < 0.001), 2014 (p < 0.001) 
and 2019 (p = 0.008) participants who were not smoking 
had higher frequency of screening attendance than smok-
ers. There was territorial heterogeneity across regions in 
Hungary in all three years, however, statistically proven 
significant differences were not observed.

Breast screening participation rate within two years 
of survey respondents aged 45–65 based on the merged 
sample
In 2009 85% (n = 741), in 2014 90% (n = 851) and in 
2019 87% (n = 699) of women said that they have 
attended breast screening at least once during their 
whole life. As shown in Table 1 in 2009 68% (n = 594), 
in 2014 66% (n = 630) and in 2019 64% (n = 515) of the 
respondents said that they have taken part in breast 
screening within the past two years (p = 0.331). The 
highest participation rate was found among those with 
a tertiary level of education (n = 358; 73%), which was 
followed by secondary (n = 1075; 70%) and primary 
(n = 306; 51%) education (p < 0.001). People living in the 
city had significantly higher attendance rate (n = 1200; 
68%) than the ones who are from the village (n = 539; 
63%) (p = 0.005). Those women who are married or 
have a partner had significantly higher screening 
attendance rate (n = 1136; 69%) than who do not have a 
partner (n = 603; 62%) (p = 0.001). People who said that 
they have good income had significantly higher par-
ticipation rate (n = 1362; 70%) than people with worse 
income (n = 377; 55%) (p < 0.001). Attendance rate was 
higher in respondents with good self-perceived health 
status (n = 1470; 67%) than those with bad self-per-
ceived health status (n = 269; 62%) (p = 0.029). Those 
who said that they could do much for their own health 
had higher participation rate (n = 1375; 68%) compared 
to those who stated that they could not do a lot for 
their health (n = 364; 60%) (p < 0.001). The frequency of 
screening attendance was higher – but not significantly 
– in the case of people with a chronic health problem 
(n = 1232; 67%), than the ones who did not have any 
(n = 507; 64%) (p = 0.163). Those respondents who vis-
ited their doctor within a year had significantly higher 

attendance rate (n = 1542; 68%) than the ones who did 
not visit their doctor in the previous year (n = 197; 
51%) (p < 0.001). Residents who visited their specialist 
within twelve months had significantly higher partici-
pation rate (n = 1348; 71%), than the ones who visited 
their specialist more than a year ago (n = 391; 54%) 
(p < 0.001). Those respondents who are smoking had 
significantly lower attendance rate (n = 440; 58%) com-
pared to those who are not (n = 1299; 70%) (p < 0.001). 
A significant territorial heterogeneity was observed, 
ranging between 59% and 70% (p = 0.029). The low-
est participation rate was in Southern Transdanubia 
(n = 170; 59%) and the highest was in Southern Great 
Plain (n = 249; 70%) and Northern Great Plain (n = 304; 
70%).

The pattern shown by the generalized linear model 
with logit link function regarding binomial probability 
distribution
As shown in Table  2, in terms of educational level, we 
found significant association with screening attend-
ance in all three years. Participants who had secondary 
or tertiary education had higher chance of participating 
on breast screening than residents with primary educa-
tion. The type of residence did not show significant con-
nection with screening participation in any of the years. 
Examining the three years, marital status had an impact 
on screening uptake in 2014. Those who were married 
or had a partner were more likely to attend on screen-
ing than the ones who did not have a partner. We found 
that perceived income had a significant effect in 2009 and 
2014; residents with higher perceived income had greater 
odds of attend on screening. Self-perceived health status 
showed a significant association with screening uptake in 
2009; those who said that their health status is good had 
higher chance of participate on screening. There were no 
significant association between the factor of how much 
one can do for her own health, the existence of at least 
one chronic problem and screening attendance in any of 
the years. Last meeting with a doctor had an impact on 
screening uptake in 2009 and 2014, while last meeting 
with a specialist had an effect in all three years; residents 
who had seen their doctor or specialist within a year had 
higher odds on participate on breast screening. Smok-
ing status proved to be a significant influencing factor 
in 2014; non-smokers were more likely to be screened. 
Investigating Hungary’s regions, we found that in 2009 
residents from Northern Great Plain and Western Trans-
danubia, in 2019 people from Southern Great Plain and 
Central Transdanubia had significantly higher odds of 
screening attendance than the ones who had been living 
in Central Hungary.
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Results of the generalized linear model with logit link 
function regarding binomial probability distribution based 
on the merged sample
From 2009 to 2014 (AOR = 0.83 [0.67–1.02]) the attend-
ance of breast screening not decreased significantly, while 
from 2014 to 2019 (AOR = 0.72 [0.57–0.89]) it  reduced 
significantly (Table  2). Both secondary (AOR = 1.97 
[1.60–2.44]) and tertiary educational level (AOR = 2.23 
[1.67-3.00]) was a crucial protective factor since those 
with it were more likely to participate in the screening 
than people with primary education. No significant asso-
ciation was found between the type of residence and the 
breast screening attendance (AOR = 1.08 [0.89–1.31]). 
We found that marital status does not have an effect on 
screening participation (AOR = 1.16 [0.97–1.38]). Resi-
dents with higher perceived income were more likely 
to attend screening than people with lower income 
(AOR = 1.54 [1.25–1.90]). There was no significant asso-
ciation between self-perceived health status (AOR = 0.97 
[0.74–1.26]), the factor of how much one can do for 
her own health (AOR = 1.15 [0.92–1.43]) and screen-
ing participation. Both the last meeting with the doctor 
and with the specialist showed a significant correlation 
with the attendance on screening. Respondents who 
visited their doctor in a year had more than 1.5 times 
(AOR = 1.77 [1.39–2.27]), and people who visited their 
specialist had almost 2 times greater odds (AOR = 1.88 
[1.54–2.28]) of attending a breast screening. Those 
women who are smoking had a lower chance of screening 
participation (AOR = 0.74 [0.61–0.89]) compared to non-
smokers. Examining the Hungarian regions, we found 
significant associations as well. Residents from Southern 
Great Plain (AOR = 1.45 [1.08–1.95]), Northern Great 
Plain (AOR = 1.53 [1.16–2.02]) and Northern Hungary 
(AOR = 1.40 [1.03–1.89]) had significantly higher odds of 
screening attendance than those from Central Hungary.

Discussion
The majority of European nations have implemented 
mammography-based screening programs as a result of 
research demonstrating mammography screening’s abil-
ity to lower breast cancer mortality. Despite recommen-
dations and programs, screening age groups also vary 
from country to country [19]. However, participation 
of breast cancer screening varies widely across Europe, 
ranging from just under 30% to over 90% [19].

According to Eurostat data, breast screening partici-
pation  among women aged 50–69, in 2019 was 68% in 
Slovenia, 77% in the Czech Republic, 63% in Croatia and 
54% in Slovakia [20]. Based on our study, the proportion 
of people attending breast screening was considered as 
low in 2009, at 68%, and this low proportion has further 
decreased to 64% in 2019 in Hungary.

In our study the European Health Interview Survey was 
used to conduct an analysis of breast screening uptake 
and its determining factors among Hungarian women 
aged 45–65. The findings suggest that the lifetime prev-
alence was high; however, the recommended two years’ 
participation rate could be considered as lower compared 
to the expected 70–75%, defined by The European Guide-
lines for Quality Assurance in Breast Cancer Screening 
and Diagnosis [21].

In addition, we were able to identify the most impera-
tive factors which were associated with breast screen-
ing attendance. Based on our study the variable with the 
highest odds ratio, therefore, with the most impact was 
educational level, followed by the last meeting with a spe-
cialist, the last meeting with a doctor, perceived income, 
region, and finally smoking status. Analyzing the possible 
determining factors, we observed that higher educational 
level, higher income, and more frequent meeting with 
the doctor and with the specialist appeared as protec-
tive factors of breast screening attendance. Women with 
secondary and tertiary educational level, perceived good 
financial status and more frequent appointments with 
their doctor had greater chance to participate in breast 
screening within two years. Territorial heterogeneity was 
noticed, the highest attendance rate were in Southern 
Great Plain and in Northern Great Plain, while the low-
est was in Southern Transdanubia. Accessibility of the 
screening is probably playing a key role in these differ-
ences. Based on our results, the risk groups that should 
be given high priority are people with lower educational 
level, worse financial status and less frequent appoint-
ments with the doctor and specialist. Education level 
contributing to breast cancer screening was in line with 
the literature [22–24]. In the case of financial status we 
found that perceived financial status is not always related 
to the attendance of screening participation [25]. There 
are other factors, which have an influence on the attend-
ance on screening, for example women’s attitude or pre-
vious knowledge about breast cancer screening [26], 
although in our study we are not able to examine these 
factors.

Several strategies could increase screening participa-
tion, such as health promotion screening buses. Those 
are used to make organized public health screening avail-
able to people living in communities far from screening 
centers, also to reduce health inequalities [27]. Currently 
mammography is not yet available on buses in Hun-
gary [27]; however, breast screening with buses is an 
accepted method for mammography screening, since it’s 
a common method in other countries, such as in Ontario, 
Canada [26]. As part of the Ontario Breast Screening 
Program, the Mobile Cancer Screening Program offers 
mammography every two years for women aged 50 to 



Page 9 of 10Pataki et al. BMC Public Health         (2023) 23:1679  

74 [28]. In the Netherlands, the Dutch National Breast 
Cancer Screening Program is intended for females 50 to 
75 years old. Women in this age group are invited for a 
mammogram every two years [29]. Furthermore, differ-
ent kind of interventions, included promotional materials 
– such as posters –, group and one-on-one interven-
tions, written resources and workshops could also help to 
increase breast screening participation [30].

Strengths and limitations
Although the primary objective of the European Health 
Interview Survey was not to determine the prevalence of 
attendance on breast cancer screening, the most impor-
tant factors of screening participation were identified in 
our analysis. Since the same method was used in all three 
surveys, the data could be compared to one another and 
used in an aggregated form. Also, the number of par-
ticipants overall and each category made the statistical 
analysis feasible. However, it is important to take into 
consideration that using self-reported questionnaires 
may have resulted in under-representation in the results. 
The database only included data on respondents due to 
the methodological nature of the data collection, while 
no information was gathered about those who rejected 
participation. It should also be taken into consideration 
that we cannot know which specialist the respondents 
have seen. In addition, our study focused on people aged 
between 45 and 65, which is the recommended target 
group for screening in Hungary, however, data described 
by Eurostat is refer to people aged 50–69. Thus, caution 
is advised when comparing the Hungarian participation 
rate with the ones in neighboring countries. Finally, it is 
also important to note that we did not have information 
on whether or not the respondent had received breast 
cancer screening as part of the organized screening.

Conclusions
The proportion of women aged 45–65 in Hungary who 
has participated in breast screening is below the accept-
able level, and the trend showed a decreasing change 
between 2009 and 2019. Therefore, health policy mak-
ers should further increase their efforts to increase the 
proportion of those who attend the screening, especially 
among the identified risk groups, as well as tackling 
regional inequalities.
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