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A B S T R A C T   

Screening for breast and cervical cancer is strongly related with a reduction in cancer mortality but previous 
evidence has found socioeconomic inequalities in screening. Using up-to-date data from the second wave of the 
European Health Interview Survey (2013–2015), this study aims to analyse income-related inequalities in 
mammography screening and Pap smear test in 30 European countries. We propose a framework that combines 
age group and screening interval, identifying situations of due-, under-, and over-screening. Coverage rates, 
standard and generalised concentration indices are calculated. Overall, pro-rich inequalities in screening persist 
though there are varied combinations of prevalence of screening attendance and relative inequality across 
countries. Bulgaria and particularly Romania stand out with low coverage and high inequality. Some Baltic and 
Mediterranean countries also present less favourable figures on both accounts. In general, there are not marked 
differences between mammography and Pap smear test, for the recommended situation (‘Due-screening’). 
‘Extreme under-screening’ is concentrated among lower income quintiles in basically all countries analysed, for 
both screenings. These women, who never screened, are at risk of entering the group of ‘Lost opportunity’, once 
they reach the upper-limit age of the target group. At the same time, there are signals of ‘Over-screening’, within 
target group, due to screening more frequently than recommended. In several countries, ‘Over-screening’ seems 
to be concentrated among richer women. This is not only a waste of resources, but it can also cause harms. The 
inequalities found in ‘Extreme under-screening’ and ‘Over-screening’ raise concerns on whether women are 
making informed choices.   

1. Introduction 

Breast cancer is the most prevalent form of cancer in women 
worldwide, while cervical cancer is the fourth most common cancer in 
women, with about 2.1 million and 570 thousand newly diagnosed cases 
in 2018, respectively. Despite the lower incidence of cervical cancer 
compared to breast cancer, the former was responsible for 311.4 thou-
sand deaths in 2018, which is about half of the deaths (626.7 thousand) 
caused by breast cancer in the same year (International Agency for 
Research on Cancer [IARC], 2019). Age standardised mortality rates 
(per 100,000), in 2018, for cervical and breast cancers, were 6.9 and 
13.0, respectively (Ferlay et al., 2019). 

There is evidence that screening for breast and cervical cancer is 
strongly related with a reduction in cancer mortality (Basu et al., 2018). 
In the case of breast cancer, timely and regular screening and early 
treatment have significantly reduced mortality rates by 20–30% in adult 

women (over 45 years of age) in developed countries (Massat at al. 
2016). There are projections for the Nordic countries which suggest that 
the incidence of cervical cancer in the absence of screening would have 
been 3 to 5 times higher than the observed rates (Vaccarella et al., 
2014). Already in 2003, the Council of the European Union recom-
mended the implementation of population-based screening programmes 
for breast, cervical and colorectal cancers (von Karsa et al., 2008). The 
two main screening strategies are population-based programmes in 
which women in the defined target group are systematically tested, 
either on a national or regional level, and opportunistic screenings, in 
which the women’s participation is a result of a recommendation made 
by a health care practitioner or of their own choice. The evidence sug-
gests that organised programmes, compared to opportunistic, lead to 
better results both in terms of higher participation rates (Gianino et al., 
2018) and less inequality (De Prez et al., 2021; Palència et al., 2010). 

Socioeconomic inequalities in breast and cervical cancer screening 
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have been documented, with more deprived, less educated, women less 
likely to be screened (Carrieri and Wübker, 2013; Damiani et al., 2015; 
De Prez et al., 2021; Devaux, 2015; Mahumud et al., 2020; McKinnon 
et al., 2011; Palència et al., 2010; Willems and Bracke, 2018a). 

Inequalities are a relevant matter given their impact on the ultimate 
goals of health systems. Under the framework proposed by the World 
Health Organization (WHO) to assess health systems, a good health 
system, above all, contributes to good health. But good health is both 
about the best attainable average level and the smallest feasible differ-
ences among individuals and groups. Within the WHO framework, ac-
cess is an intermediate objective, that is, to achieve their main goals, 
health systems must ensure access to and coverage for effective health 
interventions (WHO, 2000, 2007). In the case of cancer, it has been 
acknowledged that health systems have an important role to play in 
promoting health equality by ensuring that every patient has access to 
high-quality cancer services throughout the care continuum from pre-
vention and early detection to diagnosis, treatment, survivorship, and 
palliative care. Further, it is essential that service coverage is provided 
across the social gradient (Vaccarella et al., 2019). It is nonetheless 
important to recognise that access is a multidimensional concept 
involving supply-, as well as demand-, side factors. According to the 
well-known Andersen’s (1995) model of health care utilisation, uti-
lisation can be viewed as realised access. Access, in turn, depends on 
need factors (when it comes to screening persons of average risk, 
everyone is deemed to have the same need), on predisposing factors (like 
the individuals’ perceptions of an illness and population-specific cul-
tural characteristics) and on enabling factors (the means available to 
individuals to use health services). In the end, utilisation will depend on 
the interaction between features such as availability, appropriateness, 
and affordability of services, on the one hand, and persons’ abilities, 
namely, to perceive that they have a need for health care as well as to 
seek and reach health services and to pay for health care, on the other 
(Levesque et al., 2013). In conclusion, in this widely consensual context, 
it is relevant to assess how health systems are performing both in terms 
of total rates of cancer screening attendance and in terms of inequalities 
in attendance rates across income groups, bearing in mind that atten-
dance rates (realised access) depend on multiple factors associated with 
services and individuals. 

The premise of the studies on income inequalities in cancer screening 
is that those in equal need ought to be treated equally irrespective of 
their income and that violations of this principle constitute empirical 
evidence of horizontal inequity in the utilisation of preventive health 
care. Usually, empirical analyses of equity in health care utilisation (e.g., 
of doctor visits) suffer from one limitation, that is, they look at de-
viations from the norm assuming that the norm represents the appro-
priate level of care (van Doorslaer and Masseria, 2004). Nonetheless, if 
there is for example overutilisation by some parts of the population, the 
norm might be artificially high (or the other way around if some pop-
ulation groups use less than needed). The norm might also vary from one 
country to another. In the case of screening, because there are guidelines 
in terms of target populations and screening intervals, it is easier to 
specify what an adequate level of utilisation is, and this same level might 
be used to compare different countries. 

According to the WHO, so far, the only breast cancer screening 
method that has proved to be effective in organised population-based 
programmes is mammography screening. For asymptomatic women 
(at average risk) aged 50–69 years, screening every two years seems to 
provide the best trade-off between benefits and harms (World Health 
Organization, 2014). In the case of screening for cervical cancer, the 
screen-and-treat strategies are more varied, but the standard practice is 
to screen women using cytology (Pap smear test). Here, the recom-
mendation is to screen every three years, starting between the age of 20 
and 30 and until 69 years (World Health Organization, 2013). European 
guidelines (Arbyn et al., 2010; Perry et al., 2008) are in accordance with 
WHO recommendations and have been followed in most European 
countries. For the case of cervical cancer, as evidence on improved 

efficacy of human papillomavirus (HPV) primary screening became 
available, two Supplements to the European guidelines on cervical 
cancer screening were published in 2015 (Anttila et al., 2015; von Karsa 
et al., 2015). In this case, screening should not begin under the age of 30 
and the screening interval for women with a negative HPV primary test 
result should be at least five years. When the data used in this study was 
collected, the most common test implemented by European countries 
was nonetheless the cytology. By July 2016, among the European 
countries with population-based programmes, only eight offered the two 
tests (conventional/liquid-based cytology and HPV) (Basu et al., 2018). 

Combining the recommendations regarding the intervals of 
screening with those about age bands, it is possible to identify different 
situations in terms of due-, under-, and over-screening, as shown in 
Fig. 1. 

Screening according to guidelines is reflected in the sum of cases 
from cells A and B, in Fig. 1 (women within target group, whose last 
screening test occurred within the recommended interval). For this 
reason, most studies (e.g. Burton-Jeangros et al., 2017; Carrieri and 
Wübker, 2013; Damiani et al., 2015; De Prez et al., 2021; Devaux, 2015; 
Douglas et al., 2016; Mahumud et al., 2020; McKinnon et al., 2011; 
Menvielle et al., 2014; Palència et al., 2010; Willems and Bracke, 2018a, 
2018b) only analyse the group represented by cells A and B. In this case, 
the general interpretation is that the higher the percentage of the target 
group falling in A + B, the better. Regarding inequalities, because we are 
dealing with women of average risk, everyone is deemed to have the 
same need, hence, inequalities in utilisation are simultaneously seen as 
inequities – for all cells in Fig. 1, the less inequality, the better. In this 
work, we too analyse the target group (specifically, we analyse the cells 
highlighted in Fig. 1), however, our analysis is not restricted to cells A 
and B. By looking only at cells A and B, previous studies have implicitly 
assumed that the remainder situations (C and D) are equivalent. In our 
approach, we consider that under screening is more severe in cell D than 
in cell C given that, although screening is overdue for women in cell C, at 
least they had already the chance to detect possible abnormal situations. 
Also, according to Jolidon et al. (2020), who, differently from most 
previous studies, analysed separately ‘under’ and ‘never-screeners’ (our 
cells C and D, respectively), for the case of cervical cancer screening in 
Switzerland and Belgium, socioeconomic and demographic de-
terminants of screening inequalities differ between these groups. These 
authors claim that inequalities in these groups should be addressed by 

Fig. 1. Matrix age group versus screening interval: due-, under-, and 
over-screening. 
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different public health strategies; thus, it seems pertinent to distinguish 
between cells C and D. Concerning the proportion of the target group 
falling in C and/or D, the lower the better. However, although this 
interpretation applies in general, it does not mean that the optimal 
scenario corresponds to empty cells for C and D. According to WHO, 
organised population-based screening should meet criteria such as 
whether women are able to make an informed decision based on the 
benefits and risks of screening; pursuing high attendance rates for 
screening in a population-based programme should never take priority 
over informed decisions based on evidence and individual values and 
preferences (World Health Organization, 2014, p. 26). Thus, non-zero 
figures within C and D might be acceptable and equitable if they 
follow from individual preferences and informed choices. 

Most previous studies not only have restricted their analysis to cells A 
and B but also have looked at them jointly. Although both cells A and B 
are compatible with guidelines, in group A there are women, who, ac-
cording to guidelines, screen every two years for breast cancer (or, every 
three years for cervical cancer), or even women who screen irregularly, 
but happen to have screened in the last year as well as women who 
screen annually. One might adopt a conservative approach, as most 
studies do, assuming that what matters is to monitor whether the last 
time women screened falls within the recommended interval, even if this 
means screening more frequently than recommended. However, over- 
screening is a waste of resources, which is becoming a worldwide 
cause of concern (Mafi and Parchman, 2018), and it is possibly reducing 
the capacity of health care systems to provide tests in a timely manner 
for those in clinical need. It can also cause harms such as complications 
from screening and follow-up tests, overtreatment of clinically unim-
portant cancers and psychological stress from false positive results (De 
Prez et al., 2020). There is evidence that over-screening is more likely in 
opportunistic programmes (Arbyn et al., 2009) and among women with 
high socioeconomic status (Willems and Bracke, 2018b). Consequently, 
it is pertinent to take a closer look at cell A, both in terms of the per-
centage of the target group falling in this situation, as well as in terms of 
inequalities occurring in this subgroup. To simplify the exposition, we 
considered that screening in cell B is in accordance with guidelines, but 
overuse might exist in this case for cervical cancer screening (for women 
screening every two years). 

Over-screening in cell A is related with frequency, but over-screening 
might also be due to screening of women younger than the recom-
mended age (cell E) or of women older than the recommended age (cell 
G). In this work, we do not analyse screening among non-target groups 
(cells E to I); nonetheless, these situations have increasingly raised 
concerns among researchers namely regarding the reasons that lead 
physicians to offer screening for young people (Kadivar et al., 2012). 
There is also evidence that few older women are informed of the risks of 
mammography screening and most overestimate its benefits (Cadet 
et al., 2021). In addition, although the recommended age bands are the 
reference to identify overuse in cells E and G, it is open to debate when to 
start screening (Silva et al., 2021) as well as when to stop (Kotwal et al., 
2019). A special case within non-target groups concerns women who 
never screened in their lives and are already beyond the recommended 
age. This situation corresponds to cell I, in Fig. 1, which we labelled as 
‘Lost opportunity’. A study for Sweden found that geographical differ-
ences in breast cancer outcomes were mainly due to variation in survival 
in women not participating in screening (Tábar et al., 2021). Thus, in-
equalities in cell I are worrisome and unjust. The question is that they 
are not amenable to change anymore. It is therefore pertinent to tackle 
inequalities among women in the target group who never screened (cell 
D), and to prevent them, particularly those coming from disadvantaged 
backgrounds, from transitioning to cell I, given that they still have a 
chance of benefiting from screening. 

Given this framework, our objectives are to analyse income-related 
inequalities in breast and cervical cancer screening attendance in a 
sample of 30 European countries, using the latest available data from the 
European Health Interview Survey (EHIS). We start with the 

recommended ages and intervals (cells A + B), focusing afterwards on 
women, within the target group, who never screened (cell D) and who 
screened in the shortest interval (cell A). Our results combine and pre-
sent simultaneously information on inequality and level of screening 
attendance, two relevant dimensions under WHO framework to assess 
health systems, providing a more complete picture about the relative 
positions of European countries. 

2. Methods 

Data come from the second wave of the EHIS, conducted between 
2013 and 2015 and implemented in all European Union Member-States 
at the time, Iceland, and Norway (30 countries). The EHIS data are 
available from Eurostat upon request (access to the data used in this 
study was granted under the research project with reference RPP 391- 
2019-EHIS). The countries included in the analysis and their respec-
tive codes are as follows: Austria (AT); Belgium (BE); Bulgaria (BG); 
Croatia (HR); Cyprus (CY); Czechia (CZ); Denmark (DK); Estonia (EE); 
Finland (FI); France (FR); Germany (DE); Greece (EL); Hungary (HU); 
Iceland (IS); Ireland (IE); Italy (IT); Latvia (LV); Lithuania (LT); 
Luxembourg (LU); Malta (MT); Norway (NO); Poland (PL); Portugal 
(PT); Romania (RO); Slovakia (SK); Slovenia (SI); Spain (ES); Sweden 
(SE); The Netherlands (NL); and United Kingdom (UK). 

The variables of interest for our analysis are self-reported mammo-
gram and Pap smear, obtained from two questions from the EHIS on 
preventive services. More specifically, women were asked when was the 
last time they had undergone a mammography (breast X-ray) (variable 
PA7) and about when was the last time they had a cervical smear test 
(variable PA8). The answer options were: (i) within the past 12 months; 
(ii) one to less than two years; (iii) two to less than three years; (iv) three 
years or more and (v) never. The categories for Sweden are slightly 
different (regarding categories (ii) one to less than three years; (iii) three 
to less than five years; (iv) more than five years) and thus outcomes are 
not always directly comparable. 

To analyse inequality in screening attendance, we adopt the meth-
odology of concentration indices (CI). Concentration indices measure 
relative inequality in one variable (in our case, screening attendance) 
over the distribution of another variable (in our case, income) and are 
often used to measure socioeconomic-related health inequality. The 
(standard) concentration index is defined with reference to the con-
centration curve. The concentration curve is the bivariate analogue of 
the Lorenz curve. Income-related inequality in screening attendance can 
be assessed by plotting the cumulative proportion of screening atten-
dance across women ranked from poorest to richest. Unlike the Lorenz 
curve, the concentration curve may lie above the 45◦ line (line of 
equality) if screening is disproportionately concentrated among those 
with lower incomes. The convention is that the index takes a negative 
value when the concentration curve lies above the line of equality, 
indicating disproportionate concentration of the variable among the 
poor, and a positive value when it lies below the line of equality. In the 
case in which there is no socioeconomic-related inequality (in screening 
attendance), the concentration index is zero. The index is bounded be-
tween − 1 and 1 (O’Donnell et al., 2008). It has been argued that 
inequality, namely in cancer screening attendance, must be interpreted 
with regards to the level of screening attendance (Devaux, 2015) and 
that it matters not only relative inequality (CI) but also absolute 
inequality (OECD, 2019). Absolute inequality is given by the generalised 
concentration index (GCI). The GCI is derived from the standard CI by 
multiplying it with the mean of the variable of interest. As a result, for 
instance, if two countries have the same level of relative inequality in 
cancer screening attendance, the inequality between rich and poor will 
be deemed higher in the country with the higher prevalence of screening 
attendance because in that case there are more people affected by the 
disproportionate distribution of screening attendance across income 
(OECD, 2019). 

For each screening test, we have estimated standard CIs for the target 
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group in different screening intervals (cells A + B, A and D, in Fig. 1), 
using the conindex STATA command written by O’Donnell et al. (2016). 
Target groups are women between 50 and 69 years for breast cancer 
screening and women between 20 and 69 years for cervical cancer 
screening. Net monthly equivalised income of the household (quintile) 
has been used as the ranking variable (in EHIS, variable HHINCOME). 
We have also computed the screening coverage for the recommended 
age/interval (cells A + B, in Fig. 1) as well as the proportion of women, 
within target group, who never screened (cell D, in Fig. 1). In the case of 
cell A, in Fig. 1, we have also identified countries with likely 
over-screening, adopting the same assumption as De Prez et al. (2020). 
Assuming an even distribution of breast (cervical) cancer screening over 
the two (three) years of the recommended interval, if women who 
screened in last year (cell A) corresponds to more than 50% (33%) of 
women who screened in recommended interval (cells A + B), then there 
is over-screening at the country level. The CI for cell A also provides a 
clue on this potential over-screening. If over-screening is more likely 
among women with high socioeconomic status (Willems and Bracke, 
2018b), then, positive CIs for cell A of greater magnitude than positive 
CIs, if any, for A + B, might be an indication of over-screening. Sample 
weights provided in the database have been used (these weights are 
intended to overcome issues related to potential non-response bias and 
the demographic distribution across countries). Methodological details 
of the EHIS can be found in the Eurostat quality report (Santourian and 
Kitromilidou, 2018). 

In terms of absolute inequalities, a country with a small degree of 
(relative) inequality and high screening attendance may count as much 
as a country with large (relative) inequality and low screening atten-
dance. But these are very different situations. Hence, we show the po-
sition of countries in two-dimensional diagrams, with the prevalence of 
screening attendance (for cells A and B) or the proportion of women who 
never screened (for cell D) in the Y-axis and the standard CI in the X-axis. 

3. Results 

3.1. Breast cancer screening 

3.1.1. Screening within last two years and recommended age group 
Fig. 2 shows results for the recommended situation (cells A + B, in 

Fig. 1) for mammography. The average coverage is 65.3%, ranging from 
6.6% in Romania to 86.9% in France (Sweden shows a prevalence of 
attendance of 90.5% but for screening within last three years). In 

addition to Romania, there are four other countries with a screening 
coverage below 50% (Bulgaria, Estonia, Lithuania, and Latvia). Preva-
lence of attendance in Malta, Greece, Slovakia, The UK, Slovenia, and 
Poland are above 50% but below the sample average. There are six 
countries with a coverage above 80% (France, Finland, Portugal, 
Denmark, Luxembourg, and The Netherlands). 

Concerning relative inequalities, there are only two countries 
(Denmark and Luxembourg) with a negative CI, though not statistically 
significant. In Portugal and Estonia, CIs are positive but not statistically 
significant as well. In the remainder countries, it seems to exist pro-rich 
inequalities as shown by positive values of CIs in Fig. 2. 

Concerning absolute inequalities, the lowest values (in terms of 
magnitude) emerge in the cases of Luxembourg, Portugal, and Denmark, 
combining low (not significant) CIs with high prevalence of attendance, 
leading to GCIs, not statistically significant, of − 0.0029, 0.0061 and 
− 0.0062, respectively (GCIs are provided in the supplementary material 
- Table 1). But low values of GCIs might result from not so favourable 
performances. For example, Estonia presents a GCI lower than many 
other countries in Table 1 but this stems from its much lower screening 
coverage (as seen in Fig. 2). Looking at Fig. 2 and Table 1, it is possible to 
confirm that similar levels of absolute inequalities can derive from quite 
different situations. Lithuania and Finland, for instance, have similar 
GCIs (0.0206 and 0.0211, respectively), nonetheless, Finland has a 
much wider coverage than Lithuania as well as lower relative inequality. 
Bulgaria does not stand out in terms of the CGI, presenting a level like 
Malta and Cyprus, however, Fig. 2 shows that Bulgaria clearly performs 
worse with lower coverage and greater inequality. Absolute inequality 
in Romania is among the lowest in Table 1 despite its huge relative 
inequality. This happens because prevalence of attendance there is so 
low. Thus, in the end, most women are in the same situation - not 
screened. 

3.1.2. Never screened within recommended age group 
Fig. 3 shows results for the case of extreme under-screening (cell D, 

in Fig. 1). 
In line with the results from Fig. 2, Romania presents the highest 

percentage of women not screened. Bulgaria has the second highest 
percentage representing less than half the proportion in Romania. 
Finland has the lowest rate of never screening with only 0.8%. For those 
countries below the sample average, in Fig. 3, the proportions of women 
who never screened vary between 0.8 and 10%. CIs are negative basi-
cally across the whole sample, indicating that the cases of never 
screening are concentrated among the poorest women. Sweden shows a 

Fig. 2. Prevalence and relative inequality in coverage of mammography 
screening within last two years by women aged 50–69 years (due-screening). 

Fig. 3. Prevalence and relative inequality among women aged 50–69 years 
who never screened for breast cancer (extreme under-screening). 
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relatively high and positive CI, nonetheless, it is not significant, and it 
combines with the second lowest proportion of women who never 
screened. The largest CIs (about − 0.25) are observed for Greece and 
Austria, nonetheless, these countries are in different situations given 
that prevalence of never screening is higher in Greece, meaning that 
absolute inequality is also higher in this country compared to Austria. It 
should be noted that CIs are not statistically significant in 13 countries. 
Hence, in these countries one cannot rule out a proportional distribution 
of women who never screened for breast cancer, within target group, 
across income quintiles. 

3.1.3. Screening within last 12 months and recommended age group 
In this section we analyse the situation corresponding to cell A in 

Fig. 1, where there might be over-screening. We start by showing (Fig. 4) 
the breakdown of women in the target group who screened within the 
last two years by screening intervals. 

There are some nuances across countries but, in the majority, the 
proportion of women who screened within the last 12 months is between 
50 and 60%. Based on the criteria defined in the methods (proportion of 
women screening in last year greater than 50%), most countries exhibit 
likely over-screening. In Greece this proportion is the highest reaching 
67.94%, followed by Luxemburg (64.48%) and Austria (63.72%). The 
results for relative inequality in screening in this shortest interval can be 
found in the supplementary material - Fig. S.1. In many countries, CIs 
continue to show positive values and of greater magnitude compared to 
Fig. 2 (that is, CIs for cell A are greater than CIs for A + B), suggesting 
stronger concentration of mammography, in shortest interval, among 
the richest women. Still, caution is required in the assessment of these 
values as CIs are not statistically significant in half of the countries. 
Considering only countries with significant CIs, Cyprus is the country 
with the widest absolute difference between CI in Fig. 2 and CI in Fig. S.1 
(0.0829 and 0.1695, respectively), followed by Portugal and Croatia. 
There are nonetheless some countries such as Austria, Hungary, The 
Netherlands, Poland, Slovenia, Slovakia, and The UK where relative 
inequality is smaller in the shortest interval. 

3.2. Cervical cancer screening 

3.2.1. Screening within last three years and recommended age group 
The case of recommended target group and screening interval (cells 

A + B, in Fig. 1) for Pap smear test is represented in Fig. 5. The average 
coverage is 69.86% (the lowest value is observed for Romania – 26.99% 
and the highest for Czechia – 87.21%, followed by Austria – 86.56%). 
There are only two countries with screening coverage below 50% 
(Romania and The Netherlands) and most countries present attendance 
prevalences above 60%. CIs are positive and statistically significant, 
except for Ireland (CI negative and not significant). The average CI is 
0.0502 and values range from − 0.001 in Ireland to 0.1869 in Romania. 
Again, it seems to exist pro-rich inequalities. GCIs in Table 1 

(supplementary material) show that absolute inequalities are lower (| 
GCIs| < 0.02) in Ireland (GCI not significant), Croatia, Iceland, 
Luxembourg, Austria, Poland, and The Netherlands. In the latter country 
the low value of GCI nonetheless comes at the cost of lower coverage. 

3.2.2. Never screened within recommended age group 
Fig. 6 shows the proportion, and relative inequality, regarding 

women aged 20–69 years, who never did a Pap smear test (cell D, in 
Fig. 1). 

Romania shows the highest percentage of women (in target group) 
who never screened (62.21%), followed by Bulgaria (31.68%). Czechia 
is the country in the most favourable position regarding extreme under- 
screening given that only 3.92% of women in target group never did a 
Pap smear test. In 23 out of 30 countries, between 6 and 20% of women 
in recommended age never screened. Except for Hungary and Ireland 
(with positive CIs - not statistically significant), CIs are negative sug-
gesting the concentration of never screening among poorest women. 
Among countries with negative CIs, only in Croatia, Latvia, Lithuania, 
Malta, and Slovenia the hypothesis of proportional distribution of never- 
screeners across income groups cannot be ruled out. 

Compared with mammography, the range of prevalence rates of 
never screening is smaller in Fig. 6 than in Fig. 3 but, on average, the 
proportion of never-screeners is higher for Pap smear test. 

Fig. 4. Breakdown of women aged 50–69 years who did a mammography within last two years by screening intervals.  

Fig. 5. Prevalence and relative inequality in Pap smear test within last three 
years by women aged 20–69 years (due-screening). 
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3.2.3. Screening within last 12 months and recommended age group 
As in the case of mammography, we present the breakdown of 

women in the target group who did a Pap smear test within last three 
years by screening intervals (Fig. 7). 

There are signals of over-screening in basically all countries (28 out 
of 30). Results are striking for the cases of Austria, Germany, and 
Luxembourg, where more than 70% of targeted women did the test 
within the last 12 months. In Greece and Czechia this percentage is also 
high (above 60%) and in some other countries, such as Croatia, 
Hungary, Malta, Latvia, and Portugal, it is well above the reference level 
of 33%. The countries with a distribution of screened women across the 
three screening intervals closer to an even distribution are The UK and 
Ireland. 

Regarding inequalities in screening for cervical cancer within last 12 
months (Fig. S.2 – supplementary material), in most countries, CIs are 
positive (and statistically significant). Comparing with Fig. 6, in general, 
pro-rich inequalities are greater (CIs for cell A greater than CIs for A + B) 
and, as in mammography, Cyprus again is the country with the wider 
absolute difference between CIs (0.1489 within last 12 months and 
0.0697 up to three years). Bulgaria also shows a strong absolute dif-
ference between screening intervals (0.2215 within last 12 months and 
0.1605 up to three years). In the case of Greece, the absolute difference 
is lower but the CI for screening within last 12 months is 2.66 times 
higher than the CI for screening up to three years (0.0835 and 0.0313, 
respectively). 

4. Discussion 

The main objective of this study is to analyse income-related in-
equalities in breast and cervical cancer screening attendance in a set of 
European countries. In line with previous studies, our results suggest, 
with few exceptions, the existence of pro-rich inequalities in the situa-
tion which we identified as ‘Due-screening’, for both cancers. There is 
nonetheless great variability between countries. 

In both cancers, Bulgaria and particularly Romania emerge with 
strong relative inequality. These countries further have quite low levels 
of coverage. There, prevalence rates of screening attendance are a bit 
higher for Pap smear test than for mammography, eventually, because 
cervical cancer screening was previously included in annual medical 
examinations in many institutions and factories during the Soviet era 
(Palència et al., 2010). Still, coverage is clearly short of needs and when 
prevalence rates of attendance are excessively low, as they are in these 
cases, measuring inequality may seem somewhat futile (as noted by 
McKinnon et al., 2011). Thus, while not completely losing sight of 
inequality, efforts in these countries should concentrate on augmenting 
levels of screening attendance (cells A + B). To a lesser extent, this also 
applies to some Baltic countries (Estonia, Latvia, and Lithuania) which 
present prevalence rates of attendance lower than most of other coun-
tries, especially, for breast cancer screening. Some Mediterranean 
countries (Greece, Malta, Cyprus, and Italy) show a level of relative 
inequality above the average and prevalence of attendance at, or below, 
average in the case of breast cancer screening as well. In the case of 
cervical cancer screening, surprisingly, Norway and Denmark appear in 
the group of countries with a coverage level below the sample average 
and relative inequality above the sample average. 

Comparing our results for the two screening tests analysed, on 
average, relative inequality for the recommended situation (‘Due- 
screening’) is similar and this also happens in a few countries. In other 
countries, relative inequality is higher for Pap smear test than for 
mammography while in others it is the opposite. Differences are stronger 
(more relative inequality in Pap smear) in Denmark, Luxembourg, 
Portugal, Sweden, Germany, and Estonia. Some studies (Damiani et al., 
2015; Douglas et al., 2016; Menvielle et al., 2014) found a weaker as-
sociation between socioeconomic status and screening for breast cancer 
than for cervical cancer. We did not obtain so clear-cut results probably 
due to the expansion of coverage in cervical cancer screening in the 
meantime. Nonetheless, we must note that the hypothesis of equal uti-
lisation could not be ruled out (due to nonsignificant indices) in more 
countries in the case of breast cancer screening than in the case of cer-
vical cancer screening. 

Previous studies have restricted their analyses to recommended age 
groups and screening intervals (cells A + B, in Fig. 1). We acknowledge 
that, in terms of equity concerns, this is the most relevant approach and 
we too started by analysing it. However, available data in EHIS allows a 
deeper investigation of patterns of utilisation. 

Fig. 6. Prevalence and relative inequality among women aged 20–69 years 
who never screened for cervical cancer (extreme under-screening). 

Fig. 7. Breakdown of women aged 20–69 years who did a Pap smear test within last three years by screening intervals.  
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Regarding women who never screened (situation identified in cell D, 
in Fig. 1), the results are very clear concerning the concentration among 
the poorest women demonstrated by negative CIs in basically all coun-
tries. It should nonetheless be acknowledged that CIs were not statisti-
cally significant in 12 countries, in the case of mammography, and in 
seven countries, in the case of Pap smear test. Moreover, in countries 
where the proportion of never screened women is very low, results 
regarding relative inequality should be interpreted with caution. 
Combining prevalence of never screening and relative inequality, and 
apart from Romania and Bulgaria, greater inequalities appear to exist in 
Malta, Latvia, Greece, and Cyprus, in the case of mammography, and in 
Norway, Denmark and Estonia, in the case of Pap smear test. These are 
situations that beg for close attention, particularly for those women 
nearer the upper-limit age eligible for screening, who are therefore at a 
greater risk of entering the ‘Lost opportunity’ cell in Fig. 1. 

As stressed in the Introduction, women not screening (cell D, in 
Fig. 1) might be an acceptable situation. Lower screening uptake, irre-
spective of the characteristics of the unscreened group, should be 
respected as the result of an informed choice (Douglas et al., 2016; 
World Health Organization, 2014). In a study in the Paris metropolitan 
area, the main reason given most often for never having had a cervical 
cancer screening test was the feeling that this test is not necessary or 
needed and/or that everything was alright (Grillo et al., 2012). 
Notwithstanding these (reasonable) perspectives, it seems unlikely that 
preferences for not screening are concentrated among the poorest 
women. In fact, there is evidence that passive nonparticipants tend to be 
more socially deprived than active nonparticipants (Harder et al., 2018). 
Active nonparticipants actively decline attendance, while passive non-
participants fail to attend without actively declining. Thus, the dispro-
portionate concentration of never screeners among women of lower 
income should be a cause of policy concern. 

In the other extreme, we explored situations of likely over-screening. 
For mammography, there are countries such as Austria, Luxembourg, 
and Greece, where there seems to exist generalised over-screening but 
not necessarily concentrated among richer women. That is, these 
countries show a high proportion of women screening in last 12 months 
but the CIs for this shortest interval (cell A, in Fig. 1) do not differ, 
substantially, from the CI for the whole target group (A + B, in Fig. 1). 
The countries where those indices show larger differences are Portugal, 
Croatia, France, and Cyprus, meaning that, in these countries, over- 
screening might be a phenomenon specific to richer women. 
Regarding the Pap smear test, across all countries, the proportion of 
women screening in last year is well above the threshold of 33% and 
again Austria and Luxembourg stand out, as well as Germany. Our re-
sults suggest that there is more over-screening (related with frequency 
higher than recommended) in Pap smear test than in mammography. 
This issue has been studied for the case of USA, where new recom-
mendations called for longer intervals between cervical cancer 
screening tests (Bartley et al., 2020). While their shorter intervals might 
be a question of slow adjustment to new guidelines, in the European 
Union, there is no such ‘excuse’. Based on results of inequality for cell A, 
Cyprus consistently appears in both screenings with signals of 
over-screening among richer women. Naturally, screening annually 
might be justified by medical reasons, but it is unlikely that CIs for cell A 
are greater than CIs for cells A + B because need for annual screening is 
concentrated among richer women. It has been estimated that mam-
mograms, for example, following symptoms, account for only 5% of all 
mammograms (cf. Menvielle et al., 2014). It has also been concluded 
that, while women with a history of (breast) cancer consume sensibly 
more resources, they are not significantly poorer or richer than other 
women (Carrieri and Wübker, 2013). 

Although with considerable variation across European countries, our 
results indicate that important inequalities persist in breast and cervical 
cancer screening, to the disadvantage of poorer women. In 2003, when 
the Council of the European Union published recommendations on 
cancer screening it was understandable the focus on coverage but now it 

is time to give more attention to recommendation (22): Action should be 
taken to ensure equal access to screening taking due account of the possible 
need to target particular socioeconomic groups (von Karsa et al., 2008, 
p.220). 

4.1. Limitations 

Some limitations apply to our study. Episodes of screening might be 
justified on medical grounds, meaning that women who are not of 
average risk should not be included in the analysis but due to data 
limitations it was not possible to exclude women with specific risks. Our 
results are based on self-reported data which might be subject to recall 
bias and to an overestimation of utilisation. There is indeed evidence 
that women tend to over-report their participation in Pap smear tests 
and mammography screening in a given timeframe, compared to med-
ical record (Howard et al., 2009). Another study specifically evaluated 
the impact of using self-reported data in inequality analysis, concluding 
that the use of self-reported cancer screening data did not impact the 
magnitude of social differences in the screening attendance for the case 
of breast cancer but led to an overestimation of social differences in 
screening attendance for the case of cervical cancer (Aranda et al., 
2021). However, relying on self-reported data is the common procedure 
in research about these topics due to the difficulty in obtaining identi-
fiable registry data to link to participant responses (Brown et al., 2019). 
Another limitation is related with the fact that our discussion and 
comparisons across countries are based on screening attendance rates 
but there is lack of information on the quality of the services provided in 
the different countries. Thus, there might be cases where prevalence 
rates of attendance are lower, but the outputs of screening are of higher 
quality. Additionally, our study focusses on screening alone but there are 
other important features such as timeliness and appropriateness of 
diagnosis, treatment, and follow-up according to guidelines, which may 
be equally important to prevent the occurrence of cancer and related 
mortality, namely, in lower socioeconomic groups (Spadea et al., 2010). 

In this study we analyse income-related inequalities in screening, 
however, some of the observed differences might be caused by in-
equalities besides income itself. Existing evidence suggests that educa-
tion is a significant contribution factor for income-related inequalities in 
screening for breast cancer (Carrieri and Wübker, 2013). Educated 
women tend to possess higher health literacy, a more future-oriented 
attitude and better risk perception which might incentivise greater use 
of preventive health care. Differently, there is evidence that lower levels 
of income generally increase the likelihood of negative health behav-
iours (Murfin et al., 2020). In the case of Romania, for instance, because 
most Roma people lives in poor conditions, income-related inequalities 
in screening might be partly explained by issues related with ethnicity 
(Andreassen et al., 2017). All these aspects are in accordance with the 
view that the use of health care, regarded as realised access, depends on 
the interaction of diverse factors associated both with health services 
and individuals. Another remark is that, in some cases, national 
screening programmes are implemented regionally; consequently, 
regional inequalities might be a greater preoccupation than 
income-related inequalities. 

5. Conclusions 

Although with considerable variation across European countries, our 
results indicate that important pro-rich inequalities persist in breast and 
cervical cancer screening. The second wave of the EHIS includes many 
more countries than the previous wave and results show different re-
alities. In some countries, screening coverage is still low, hence, in these 
cases significant effort should be put into the expansion of coverage. 
However, in countries with screening attendance between 70 and 80% 
of the target groups, attention should be especially given to inequalities, 
eventually considering recruiting strategies which have proved to be 
more successful in tackling socioeconomic differences in the uptake of 
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screening tests. In the case of ‘Extreme under-screening’, the results 
clearly point to its concentration among the poorest women. At the same 
time, our results suggest that there might be over-screening due to 
screening more frequently than recommended. Besides the waste of 
scarce resources that it represents, there is the issue of ensuring that 
women are making informed choices, adequately balancing benefits, 
and harms of screening. Future studies should also analyse over- 
screening related with screening outside target groups. The near 
future might bring new discussions namely on innovative screening 
strategies and the adoption of cancer prevention measures like the HPV 
vaccination reducing the need for screening itself. 
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