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Background: This study investigated disparities in breast cancer screening 
participation between living in residential segregations (SAs, segregated areas 
defined by clustering of low levels of income and education) and in non-
segregated, complementary areas (CAs) of Hungary.

Methods: In a nationwide cross-sectional study, data from 2019 were obtained 
from the National Health Insurance Fund (NHIF). In accordance with the 
Hungarian recommendation, the target group was composed of women aged 
45–65, and screening participation was evaluated as appropriate if the women 
participated in mammography within 2 years. Standardized participation ratios 
(sPRs) were calculated for each SA and CA. These ratios were adjusted for age 
and eligibility for exemption certificates. The calculations were done for each 
general medical practice (GMP) serving a population with at least one SA, as well 
as for the whole country. The level of inequality was quantified by the relative 
standardized participation ratio (rsPR) by comparing sPR in the segregated 
versus non-segregated areas.

Results: The study identified 11,581 observed breast cancer screening cases in 
SAs, compared with 417,891  in CAs, with target populations of 45,185  in SAs 
and 984,198  in CAs. In general, crude participation rates were significantly 
lower in SAs (25.6%) than in CAs (42.5%), with a rsPR of 0.62 (95% CI: 0.61–
0.63). The impact of segregation on national screening coverage was negligible 
(population attributable risk: −1.2%). The GMP-level rsPR varied widely with a 
median of 0.653 and interquartile range (IQR) of 0.464–0.867. Notably, 15.6% of 
the GMPs had significantly reduced rsPR.

Conclusion: This study demonstrated that breast cancer screening coverage 
is considerably lower among women living in SAs than in those living in non-
segregated areas. GMPs showed substantial variability with respect to segregation 
related inequality. There was a remarkable proportion of GMPs without local 
inequality. The impact of segregation on national breast cancer screening 
participation was negligible. According to our observations, the segregation-
specific indicators should be  included in screening monitoring, and its results 
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should be feedback to local authorities and stakeholders in order to identify and 
address local problems of screening organization to reduce inequalities.
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residential segregation, breast cancer screening, cross-sectional study, inequality, 
monitoring

Introduction

Breast cancer has become the most common cancer among 
women worldwide. Moreover, a 31% increase in the incidence of 
female breast cancer is predicted to occur from 2020 to 2040 (1–3). 
Health loss, in both DALYs and deaths, has been increasing globally 
as well, apart from high-income countries, where health loss has 
steadily decreased over the last three decades (4, 5). Although our 
knowledge of the etiology of breast cancer is increasing, primary 
prevention of breast cancer faces challenges due to the complex 
interplay of genetic, environmental, and lifestyle factors (6).

Given these limitations, properly organized screening with 
improved treatment mainly determines the effectiveness of breast 
cancer control (7). Compared with opportunistic screening, organized 
screening is more effective at reducing cancer mortality (8). Recent 
data show varying participation rates for breast cancer screening in 
different populations. In the United States, the rate was 76% among 
women aged 50–74 years. In European regions, it ranged from 49 to 
69%. By 2019, in Europe, organized mammography screening has 
demonstrated significant success and potential for further 
development, preventing 21,680 deaths but failing to prevent 12,434 
deaths due to incomplete screening coverage (9, 10).

Observations from diverse countries and regions suggest that 
individuals with low socioeconomic status (SES) encounter 
substantial barriers in regard to accessing breast cancer screening 
services. Reduced income, lower educational achievement, and 
residing in rural areas have been recognized as strong indicators 
predicting decreased participation in breast cancer screening 
services (11–15). Additionally, in the U. S., racial/ethnic minority 
women reported common logistical, psychological, cultural, and 
social barriers; however, the primary barrier for certain population 
groups was the lack of medical insurance (16–21). Some studies in 
the U. S., where different measures are used to indicate residential 
segregation, have demonstrated the hindering role of segregation 
in breast cancer screening coverage (22–25), whereas others have 
not (26–29). In Europe, most but not all studies, regardless of the 
socioeconomic indicators used, show that area-level deprivation is 
linked to lower breast cancer screening rates. In France, studies 
found that women in deprived neighborhoods were significantly 
less likely to participate in screening than those in affluent areas 
(30, 31). However, another study from France found that screening 
was highest in moderately deprived areas (32). In England, while 
there is generally a negative association between deprivation and 

screening uptake, some London areas show higher participation 
rates in deprived regions (33–37). This pattern is also observed in 
Sweden, where area-level deprivation impacts screening 
attendance, though the relationship is complex according to the 
detailed analysis. While certain disadvantageous demographic 
factors are associated with lower attendance, some areas facing 
these challenges still exhibit high participation rates (38).

In 2001, when breast cancer screening was opportunistic in 
Hungary, the frequency of mammography in the primary target 
population for breast cancer screening (females aged 45–64) was 
17.5% a year. At that time, the higher mammography rates were 
closely tied to advantageous socioeconomic characteristics such as a 
lower unemployment rate, better income, and a higher level of 
education at the district level. By 2005, with the introduction of 
organized screening services (in which all the women belong to the 
target group are invited for a free-of-charge breast cancer screening 
ensuring them an appointment at the nearest screening center), these 
socioeconomic factors had lost their significance, and this change was 
accompanied by an increase in the participation rate to 29.4% a year 
(39). Despite this achievement in Hungary, the average participation 
rate across Europe was 53.4%, ranging from 19.4 to 88.9%, leaving 
Hungarian screening below the European reference (40). Hungarian 
breast cancer screening prevented only 318 deaths in 2018, whereas 
481 was the expected number of prevented cases on the basis of the 
European reference (9).

Furthermore, according to individual level investigations, targeted 
health promotion initiatives remain essential to increase participation, 
especially among women with lower education, perceived income, and 
health care utilization (40, 41). Notably, Roma people, who are among 
the most disadvantaged groups with critical health status in the 
country, face significant barriers to accessing quality health care 
services (42, 43). Although the lack of ethnicity specific data prevents 
the quantification of poor screening implementation among Roma 
women, the restricted use of secondary outpatient services in general 
is well demonstrated for this minority (44). Approximately 4% of the 
Hungarian population resides in marginalized areas within settlement 
segregates. Roma is seriously overrepresented in these communities. 
This population is likely the most vulnerable population of the 
country (45).

Objectives

This study (1) examined breast cancer screening participation rates 
among residents of segregated areas and (2) compared them to those 
among residents of non-segregated areas of the same settlements in order 
to explore whether the segregation related disparity is prevented by the 
population based screening organization or not in Hungary. (3) By 
assessing the participation inequality related to segregation, this research 
aimed to determine whether Hungarian segregated areas as a whole or 

Abbreviations: 95% CI, 95% confidence intervals; CA, complementary 

(non-segregated) areas; cPR, crude participation ratios; GMP, general medical 

practices; IQR, interquartile range; NHIF, National Health Insurance Fund; rsPR, 

relative standardized participation ratio; SA, segregated areas; SES, socioeconomic 

status; sPR, standardized participation ratios.
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only a part of the segregated areas should be considered as target group 
that require distinct attention to improve screening participation.

Methods

Mapping of the segregated areas

To specify marginalized and disadvantaged communities to 
be targeted by interventions, a governmental decree has defined socially 
disadvantaged clusters in Hungary as clusters of residents aged 18–59 
within settlements (towns and villages), characterized by a lack of 
higher than primary level education and a lack of work-related income 
(segregated areas, SAs). The Hungarian Central Statistical Office 
identifies these clusters and their complementary (non-segregated) 
areas (CAs) of settlements across all Hungarian settlements. The place 
of each household is classified as located in either SA or CA in a 
mutually exclusive manner. By utilizing the output of this system and 
possessing the addresses of adults, the National Health Insurance Fund 
(NHIF) can discern clients residing in SAs or CAs. Consequently, all 
Hungarian adults can be classified as inhabitants of an SA or a CA.

Setting

We conducted a comprehensive nationwide cross-sectional 
analysis at the end of 2019 focusing on populations served by general 
medical practices (GMPs). The study population was composed of 
women aged 45–65 years; the age group of women targeted for breast 
cancer screening every 2 years. Out of 4,851 Hungarian GMPs 3,557 
provided care for women aged 45–65 living in SAs.

Data sources

All the data were provided by the NHIF, the single provider of 
health insurance for the Hungarian population, which contracts with 
each Hungarian GMP. The NHIF produces an indicator of the breast 
cancer screening participation rate for each GMP as a part of its 
routine primary care monitoring system from 2009.

The number of women aged 45–65 cared for by GMPs was 
provided by the NHIF. The target population of each GMP was 
divided into segregated (NSA) and non-segregated (NCA) parts. The 
number of women who participated in mammography within 
24 months (in 2018 or 2019) belonging to the breast cancer screening 
target population was also provided by the NHIF for GMPs specified 
for SA (MSA) and CA (MCA). Both the target population and case 
numbers were ensured by age groups (5-year bands) and by eligibility 
for the exemption certificate (deprived patients with at least one 
chronic illness are supported by an exemption certificate that is 
released by the local municipality on the basis of the recommendation 
of the patient’s GP).

Statistical analysis

SA and CA specific crude participation ratios (cPRs) were 
computed for each GMP serving a population with at least one 

SA. Furthermore, stratum-specific national cPR values were used for 
indirect standardization. Age and eligibility for exemption certificate 
standardized participation ratios (sPRs) were computed for each SA 
and CA along with corresponding 95% confidence intervals (95% 
CIs). The relative standardized participation ratio (rsPR) was 
calculated as the ratio of SA specific sPR and CA specific sPR for each 
GMP. All the risk measures were aggregated for the whole study 
population. Additionally, the number of excess cases in SAs and the 
attributable risks for screening participation were determined for SAs, 
for the studied population, and for the entire population of 
the country.

In order to identify GMPs where the sPRSA and sPRCA differed 
significantly, the expected number of cases in SA was corrected with 
the sPRCA computed for the same GMP. In this manner, the locally 
adjusted standardized participation ratios (lsPR) were calculated for 
each SA. The difference between the number of SA specific observed 
and SA specific locally corrected expected cases were tested by mid-p 
test (46). Using these test results, GMPs where the screening coverage 
was significantly less in the SA than in the CA were distinguished 
from GMPs where the SA and the CA specific measures were not 
differentiated from each other, and from the GMPs where the 
screening coverage was significantly higher in the SA than in the CA.

Data were analyzed using SPSS version 20 (IBM Corporation, 
New York, NY, USA).

Ethical permission

This study was a secondary data analysis that utilized data 
aggregated for CAs and SAs. There were no person level data used for 
the statistical evaluation. Therefore, written informed consent was not 
required from the patients.

The person level data were processed by the NHIF, which is 
empowered for that task by law. The process of producing aggregated 
indicators for SAs and CAs for further analyzes within the secret 
internal data handling system of the NHIF was approved by the Office 
of the Commissioner for Fundamental Rights (AJB-3147/2013), the 
general director of the NHIF (E0101/215-3/2014), and the Hungarian 
National Authority for Data Protection and Freedom of Information 
(NAIH/2015/826/7N).

Results

The age distribution shifted toward being younger in SA than in 
CA. The proportion of women eligible for exemption certificates was 
much greater in SA (n = 7,138; 15.8%) than in CA (n = 33,671; 3.4%). 
A total of 4,851 GMPs were evaluated (Figure 1).

The cPR for the whole country was 42.1% (572,269 women among 
1,357,923 women who had participated in breast cancer screening 
within 24 months). The target population in SAs was 45,185, and 
984,198 in CAs. The number of women who participated in screening 
was 11,581 and 417,891 in the SAs and CAs, respectively. The overall 
cPR was 25.6% for SAs and 42.5% for CAs. The standardized 
participation ratio in SAs (sPRSA = 0.627; 95% CI: 0.616–0.639) was 
significantly lower than that in CAs (sPRCA = 1.007; 95% CI: 1.004–
1.010) (Table 1). The GMP-level sPRs varied widely for both SAs 
(median: 0.610, IQR: 0.452) and CAs (median: 0.985, IQR: 0.414). The 
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difference was significant according to the Mann–Whitney test 
(p < 0.001) (Figure 2).

The relative participation of women living in SAs was significantly 
lower than that of women living in CAs (rsPR = 0.623, 95% CI: 0.611–
0.634). The distribution of the rsPR of GMPs covered a wide range 
(median = 0.653, IQR: 0.464–0.867) (Figure 3).

A total of 190 (5.34%) of the GMPs had significantly reduced 
rsPR. In these GMPs, the excess number of cases was 2613, that is 
there were 2,613 women whose missed screening can be attributed to 
their residential place in a segregates and to a GMP level factor, which 
reduces the effectiveness of screening organizations. Meanwhile, in 
these GMPs, the number of excess cases, the number of implemented 

FIGURE 1

Demographic structure of the target populations of breast cancer screenings in segregated and complementary areas of GMPs.

TABLE 1 Risk measures for participation in breast cancer screening within 24 months among 45–65 year old women in Hungary living in segregated or 
complementary areas.

Risk measures Segregated 
areas of the 

country
(a)

Complementary 
areas of the whole 

country
(b)

Complementary 
areas belong to GMPs 
providing segregated 

area
(c)

Study 
population 

(target 
population in 
GMPs with at 

least 1 
segregated area)

(a + c)

Whole 
country
(a + b)

Target population 45,185 1,312,738 984,198 1,029,383 1,357,923

Observed cases 11,581 560,688 417,891 429,472 572,269

Crude participation 

ratio
25.6% 42.7% 42.5% 41.7% 42.1%

Expected number of 

cases
18,471 553,797 414,984 433,455 572,269

Standardized 

participation ratio*
0.627 [0.616–0.639] 1.012 [1.010–1.015] 1.007 [1.004–1.010] 0.991 [0.988–0.994] 1.000 [0.997–1.003]

Number of excess 

cases
−6,890 – –

Attributable risk −59.5% – – −1.6% −1.2%

*with 95% confidence interval.
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screenings in non-segregated areas was 1,271 higher than expected on 
the basis of the Hungarian references (Table 2).

A high degree of spatial concentration was observed in the 
distribution of GMPs’ rsPR (Figure 4). Two counties (Borsod-Abaúj-
Zemplén: 17.56, 95% CI: 13.64–22.06%; Szabolcs-Szatmár-Bereg: 
17.32, 95% CI: 12.88–22.55%) had a significantly greater proportion 
of vulnerable GMPs with significantly reduced rsPR (Details of the 
county specific observations in the Appendix).

The number of completed breast cancer screenings in the SAs was 
6,890 less than expected. The corresponding etiological fraction in the 
SAs was −59.5%, and the population attributable risk for the 

investigated population was −1.6%. Considering the whole population 
of the country, the population attributable risk was −1.2% (Table 1).

Discussion

Main findings

Our research in Hungary reveals that segregated areas have 
lower rates of mammography participation than that of 
non-segregated areas. This finding is consistent with the main 

FIGURE 2

Histograms of age and exemption certificate eligibility standardized participation ratios for breast cancer screening among women aged 45–65 years 
residing in segregated areas and in complementary areas in Hungary.

FIGURE 3

Relative participation ratio in breast cancer screening among women aged 45–65 years in segregated areas in comparison to that in complementary 
areas by general medical practices (GMPs) in Hungary.
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observations in other developed countries concerning the adverse 
effects of socioeconomic deprivation on the use of breast cancer 
screening (47–50). Although, this observed difference between SAs 
and CAs is not extreme compared to observations from the US (28) 
and Sweden (38), the screening rate of 25.6% observed in SAs is 

much less than the reported screening rate in less developed 
countries such as Turkey (32.2%), China (54.8%), and Brazil 
(44–63% by regions). The reported rate from Iran (12.3%) and 
Nigerian health care workers (15.4%) were under the observed SA 
rate (51–55).

TABLE 2 Screening participation according to the relative mammography coverage in the segregated areas (SA) compared to the complementary areas 
(CA) part of the population provided by a GMP.

Risk measures Relative coverage in SA Total

Significantly lower Not deviated 
from the CA

Significantly higher

Number of GMPs 190 (5.34%) 3,363 (94.54%) 4 (0.11%) 3,557

SA

Observed cases 1997 9,538 46 11,581

Expected number of 

cases*
4,610 13,809 52 18,471

Excess number of cases −2,613 −4,271 −6 −6,891

Standardized participation 

ratio**
0.433 [0.415–0.453] 0.691 [0.677–0.705] 0.887 [0.665–1.185] 0.627 [0.616–0.638]

CA

Observed cases 19,084 398,702 105 417,891

Expected number of 

cases*
17,813 396,862 309 414,984

Excess number of cases 1,271 1840 −204 2,907

Standardized participation 

ratio**
1.071 [1.056–1.087] 1.005 [1.002–1.008] 0.34 [0.281–0.412] 1.007 [1.004–1.01]

*calculated by the national reference values.
**with 95% confidence interval.

FIGURE 4

Relative standardized participation ratio in mammography screening among 45–65-year-old women living in areas segregated by general medical 
practices (GMPs) in Hungarian counties. (red: standardized participation ratio in the segregated area is significantly less than that in the complementary 
area; gray: standardized participation ratio in the segregated area does not deviate significantly from that in the complementary area; green: 
standardized participation ratio in the segregated area is significantly greater than that in the complementary area; size of red and grey symbols is 
proportional to the number of GMPs with the same statistical evaluation in a settlement, each green triangle corresponds to one GMP).
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Nevertheless, owing to the very small population attributable risk 
(−1.2%), the influence of segregation on Hungary’s overall low 
mammography screening rates appears to be  not significant, 
implying that improving the effectiveness of screening in SAs could 
not remarkably increase the low mammography coverage in 
the country.

Although segregation focused interventions cannot improve the 
poor within-European position of Hungary (56), the considerable 
attributable risk of −59.5% in SAs urges local interventions. 
Considering the substantial variability in the GMP-level utilization of 
mammography services, benchmarking could be a viable approach to 
identify and implement good practices.

Strengths and limitations

This study covered the entire country, eliminating selection bias 
and ensuring proper statistical power. Strict definitions for segregation, 
as provided by the government, and for health care use data, as defined 
by the NHIF, prevented misclassification.

This study used administrative registration of the residential 
addresses. Discrepancies between registered and actual residential 
addresses could introduce bias.

The GMP level statistical testing was highly conservative due to 
the correction of the mid-p testing, and it had also small statistical 
power due to the relatively small number of cases. These circumstances 
could explain the apparent discrepancy between the small number of 
the GMPs with significant difference between SA and CA specific 
screening coverages, and the huge difference of the summarized 
coverages of SAs and CAs.

Additionally, SAs were underparameterized. Although age and 
SES (indicated by eligibility for exemption certificates) were controlled 
by standardization, further investigations are needed to identify 
factors responsible for the heterogeneous screening rates of SAs. These 
additional investigations with more extended set of confounding 
factors could contribute to the elaboration of the appropriate 
methodology of remedial interventions.

Implications

Although the importance of socioeconomic factors in terms of the 
screening participation rate is indisputable, their effects do not 
necessarily prevail. Experiences from European countries (57) and 
from the United States (26–29), and observations from our study 
demonstrated that the transformation of socioeconomic inequalities 
into screening inequality can be prevented.

Many mechanisms of this transformation are well known: 
cultural factors, such as traditional roles within segregated areas 
that prioritize their roles as daughters, wives, or mothers over their 
own health needs (58); embarrassment due to nudity (59, 60); 
distrust of the health care system (61); decreased accessibility of 
health care (14); and improper health literacy (62). Tailored 
interventions accounting for these factors, such as community 
outreach programs in segregated areas, education campaigns 
regarding patient privacy, mobile screening units to improve 
accessibility (63, 64), financial incentives (transportation vouchers, 
childcare assistance, monetary rewards) (65), and the involvement 

of GPs in monitoring breast cancer screening participation by 
checking proper participation in screening in the case of GP visits 
(65, 66), can prevent the generation of disparity.

Because, there are many settlements in Hungary without 
significant difference between SA and CA screening rates, there is 
many local experiences in preventing segregation elicited 
inequality. If the screening participation monitoring could use SA 
and CA level indicators, local good practices could be identified, 
and the elaboration of local interventions could be  supported. 
Adequate monitoring and proper interaction with local actors 
could improve the involvement of local resources in problem 
management, as well.

Conclusion

According to our study, breast cancer screening coverage is 
considerably lower in the population living in segregated areas of 
settlements than in the population living in nonsegregated areas of 
settlements. GMPs showed considerable variability with respect to 
segregation-related inequality in breast cancer screening but a 
considerable proportion of GMPs had no local inequality in this 
regard. The impact of segregation on country-level breast cancer 
screening participation was negligible.

According to our observations, the segregation-specific indicators 
should be included in screening monitoring, and its results should 
be feedback to local authorities and stakeholders in order to identify 
and address local problems of screening organization to 
reduce inequalities.
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