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Chapter 7
Social Disparities in Survival from Breast
Cancer in Europe

Pamela Minicozzi, Michel P. Coleman, and Claudia Allemani

Introduction

Breast cancer is the most common cancer and the main cause of death from cancer
among women in Europe and worldwide (Bray et al. 2018).

The third cycle of the CONCORD programme (CONCORD-3) updated the
global surveillance of cancer survival to include patients diagnosed during the
15-year period from 2000-2014 with one of 18 malignancies, including breast can-
cer. It included individual data on more than 37.5 million cancer patients from 322
population-based cancer registries in 71 countries and territories worldwide
(Allemani et al. 2018). The main outcome measure was five-year net survival: this
is the cumulative probability of surviving at least 5 years from diagnosis, after cor-
rection for mortality due to other causes of death. Net survival is usually expressed
as a percentage for convenience.

The results show that five-year net survival for adult women (aged 15-99 years)
diagnosed with breast cancer has varied widely in Europe, both between countries
and over time. Age-standardised five-year net survival for women diagnosed during
2000-2004 ranged from 65% (95% confidence interval [CI] 63-66%) in Lithuania
to 87% (83-92%) in Iceland. For women diagnosed 10 years later, during 2010-2014,
the range was from 71% (69-72%) in the Russian Federation to 89% (85-93%) in
Iceland (Allemani et al. 2018).

CONCORD-3 also showed that survival varies widely within countries, although
in most countries, these regional differences have narrowed over time (Fig. 7.1).
Germany, France, Italy and the United Kingdom are exceptions. In these countries,
regional variation in five-year net survival for women diagnosed during 2010-2014
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Fig. 7.1 Range in age-standardised five-year net survival (%) for adult women (15-99 years)
diagnosed with breast cancer during 2000-2014: European countries with regional cancer registra-
tion (CONCORD-3)

had changed very little from the variation seen among women diagnosed during
2000-2004.

These data reveal wide disparities in breast cancer outcomes across Europe.
Population-based cancer survival is a key indicator of the overall effectiveness of
health systems in managing care and treatment for all cancer patients. However,
there are significant inequalities in the availability of and access to high-quality
cancer care (Aapro et al. 2017). The inequalities in cancer survival arise within
societies.

The determinants of population-based cancer survival differences can be divided
into two groups. Factors related to the social environment include the availability
and organisation of diagnostic facilities, organised mass screening, adequate treat-
ment facilities, and sufficient numbers of doctors and other health personnel. Factors
related to the individual cancer patient include socioeconomic status, serious con-
comitant disease at diagnosis [comorbidity], lifestyle factors such as smoking, alco-
hol use and physical activity, and race/ethnicity (Sant et al. 2015).

A worldwide review of all cancers in the late 1990s found that patients in lower
social classes had consistently lower survival than those in higher social classes
(Kogevinas and Porta 1997). A more recent worldwide review found that part of the
association between socioeconomic groups and cancer survival is attributable to
unfavourable stage distribution at diagnosis and lower access to optimal treatment
(Woods et al. 2006). However, the authors underlined that more investigations were
needed: (i) on patients characteristics, such as nutrition and comorbidities that may
interact with treatment decisions and with the outcome; and (ii) on how socioeco-
nomic differences are associated with access to health services, participation in
screening programmes and, ultimately, to differences in cancer survival.
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We conducted a PubMed literature search to investigate the current state of the
art on this topic. The search terms used were designed to identify references that
indexed or mentioned: (i) breast cancer, (ii) survival, (iii) a European country and
(iv) socioeconomic or social status, or their synonyms. All European countries were
included as search terms. Only articles published in the 10 years up to December
2019 and explicitly showing results on socioeconomic differences in survival were
selected.

Literature Review

We selected 648 articles for abstract review, of which 144 were selected for full-text
review (flow chart in Fig. 7.2). Of these, 42 were finally included in our review. The
studies varied widely in the calendar period of diagnosis examined, as well as the
sample size, statistical methods, definition of socioeconomic status and the co-
variables included in the analyses, as well as between the countries included. The
main results and key descriptors are summarised in Table 7.1.

648 records identified through
database searching

299 records excluded after title screening

R - No European data presented (123)

- Neither breast cancer nor survival data
2 presented (145)

- Only biological data presented (31)

349 abstracts screened

205 abstracts excluded

> - No European data presented (82)
- Neither breast cancer nor survival data
presented (123)

144 full-text articles assessed for eligibility

102 full-text articles excluded

- Neither breast cancer, survival, nor
socioeconomic results presented

42 studies included in the literature review

Fig. 7.2 Flow chart of the study selection process
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Thirty-three studies (79%) were conducted in Northern Europe (Denmark,
Ireland, Norway, Sweden, the Netherlands, UK), five (12%) in Central Europe
(France, Switzerland) and three (7%) in Southern Europe (Italy). One study involved
21 countries.

Most studies used population-based cancer registry data, together with informa-
tion from national statistics databases. Only one study used information from hos-
pital databases (Baker et al. 2010).

Crude survival estimates (e.g. survival from cancer or all causes of death com-
bined) or hazard ratios were provided by 20 studies. Twenty-two studies presented
either net or relative survival estimates, or the relative excess risk of death (some-
times called excess hazard rate ratios). Five studies only provided the number of
avoidable deaths or the average loss in life expectancy, estimated with regression
survival models.

Survival was examined in relation to various indices of socioeconomic status.
Ten studies used education level, home ownership or household income. Three stud-
ies considered occupational group or type of employment, but most studies consid-
ered tertiles, quintiles or deciles of a socioeconomic status score, usually based on
summaries of individual fiscal data for residents in a given area and assigned to each
patient living in that area, using her postcode of residence at diagnosis. The scores
of socioeconomic status were derived with different variables in each country, typi-
cally income and occupation, but sometimes educational level, home rental or own-
ership status, the economic value of the home, the social class or the civil status
(single, married, divorced, etc.).

Differences between the studies were also evident in the additional variables
investigated to assess socioeconomic differences in survival. Some studies only
reported results on socioeconomic differences in survival, overall or over time.
Others considered the age of the women at diagnosis, the tumour stage at diagnosis,
tumour characteristics (e.g. histology or hormonal status), and modality of cancer
detection (screen-detected vs. non-screen detected). Comorbidities were analysed
with or without lifestyle factors. Other studies also investigated treatments or the
familial and social environment.

In line with the results for all cancers combined, survival from breast cancer was
higher for less deprived (more affluent) women than more deprived women at 1, 5
and 10 years after diagnosis (Belot et al. 2018). However, although survival has
generally increased over time, the absolute change in the deprivation gap (i.e. the
difference between the five-year survival estimate for the most affluent and the most
deprived women) was stable or only slightly smaller for women diagnosed more
recently (Lyratzopoulos et al. 2011; Exarchakou et al. 2018; Dalton et al. 2019;
Rachet et al. 2010). In other words, over 20 years since these differences in survival
were first identified, more deprived women with breast cancer continue to have
lower survival and shorter life expectancy than more affluent women with the same
disease (Syriopoulou et al. 2017; Rutherford et al. 2015).

Potential explanations for socioeconomic differences in survival can be sepa-
rated into three main groups: those related to characteristics of the patient and the
tumour, to the healthcare system and to the wider social environment.
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Patient and Tumour Characteristics

Place of Birth and Age at Diagnosis

Breast cancer is generally more common among more affluent women (Nur et al.
2015). However, more deprived women are generally older at diagnosis: less often
aged under 50 years and more often aged 65 years or over (Nur et al. 2015; Walsh
et al. 2014).

It has been observed that the deprivation gap in short-term (one-year) breast
cancer survival tends to be wider among older women (Nur et al. 2015), but socio-
economic inequalities in survival remain evident up to 10 years after diagnosis in all
age groups (Berger et al. 2012; Nur et al. 2015).

A slightly different result has been reported from Sweden, where social gradients
in breast cancer survival were of similar magnitude for women aged 20—49 and
50-65 years, and no statistically significant socioeconomic differences in survival
were evident among women aged 66—79 years (Eaker et al. 2009).

Lower survival among cancer patients with lower social position may in part be
attributed to differences in nationality and/or ethnicity. However, one Swedish study
found no significant differences in the risk of dying from breast cancer between
native Swedes and immigrant women or their daughters at each level of education
(Beiki et al. 2012). Further possible explanations include more advanced stage or
higher levels of comorbidity at diagnosis among more deprived women (Dalton
et al. 2019), or socioeconomic disparities in participation in screening programmes
and in the management of the primary tumour or any recurrence, especially among
the elderly (Nur et al. 2015).

Disease Stage at Diagnosis

The stage or extent of disease at diagnosis is a crucial contributory factor to the
duration of survival. Notable socioeconomic differences in the distribution of stage
at diagnosis have been reported, with more affluent women generally being diag-
nosed with less advanced tumours (Eaker et al. 2009; Quaglia et al. 2011; Berger
et al. 2012; Bower et al. 2019), irrespective of age at diagnosis (Rutherford
et al. 2013).

Five-year relative survival estimates at each stage at diagnosis were comparable
among the deprivation quintiles 1-4 but were approximately 10% lower in the fifth,
or most deprived, quintile (Rutherford et al. 2013). This suggests that a substantial
reduction in the number of premature deaths among women with breast cancer
could be achieved if inequalities in stage at diagnosis could be eliminated (Rutherford
et al. 2013; Bower et al. 2019; Aarts et al. 2013). Although differences in stage at
diagnosis explained most of the survival differences between women in deprivation
quintiles 3, 4 and 5, eliminating differences in the distribution of stage would only
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be expected to remove about half of the inequalities in survival between women in
the most deprived and most affluent groups (Rutherford et al. 2013; Li et al. 2016).

Cell Proliferation Rate and Molecular Markers

Since the beginning of the twenty-first century, many clinical trials and hospital-
based studies have shown that breast cancer is a heterogeneous disease, with gene
expression patterns or immunohistochemical determination of oestrogen (ER) and
progesterone (PgR) receptor expression, human epidermal growth factor receptor 2
(HER2) over-expression, and cell proliferation status identifying distinct subtypes
that are also characterised by different outcomes. Differences in cancer survival
between these groups have been confirmed at the population level. Women with
hormone-positive (ER+ or PgR+), HER2-negative (HER2-) tumours, or tumours
with low cell proliferation rate, experience better survival than women diagnosed
with hormone-negative (ER- and PgR-), HER2+, or tumours with a high cell prolif-
eration rate (Minicozzi et al. 2013).

Less-educated women seem to be diagnosed more often with tumours that have
a high proliferation rate (Eaker et al. 2009) and less often with hormone-positive
tumours than women with higher levels of education (Walsh et al. 2014). More
deprived women with breast cancer are also less likely to be HER2-negative.

It has also been found that even after adjusting for age, period of diagnosis and
stage at diagnosis, the same socioeconomic differences in survival were still present
among women with hormone-positive tumours or tumours with a low cell prolifera-
tion rate (Eaker et al. 2009).

It has been suggested that the p53 mutation, which may have aberrant responses
to inflammatory stress, with therapeutic consequences, may partly account for the
worse prognosis in more deprived women (Baker et al. 2010). Among women with
the p53 mutation, those in the most deprived group (the tenth decile) were more
likely to relapse, or to die, than those in deciles 1-9.

Lifestyle and Comorbidity

Women diagnosed with breast cancer in more deprived groups are more likely to be
current smokers or ex-smokers and to have a higher body mass index (BMI) but are
less likely to be current drinkers (Morris et al. 2017; Larsen et al. 2015). While some
authors have observed that women living in more deprived areas have higher levels
of comorbidity when diagnosed with breast cancer (Dialla et al. 2015), such as dia-
betes (Redaniel et al. 2012), others have not found any association between depriva-
tion and comorbidity (Morris et al. 2017).

However, the deprivation gap in survival for women with breast cancer was pres-
ent irrespective of obesity, alcohol consumption, smoking habit or comorbidity
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(Morris et al. 2017). Adjustment for characteristics of the woman, her tumour and
any comorbidity had little influence on socioeconomic differences in survival
(Morris et al. 2016; Ward et al. 2018), but adjustment for lifestyle, represented by
metabolic indicators, smoking and alcohol habits, does reduce the deprivation gap
to some extent (Larsen et al. 2015; Redaniel et al. 2012; Walsh et al. 2014).

These findings suggest that improvements in lifestyle might improve survival
among women with lower socioeconomic position (Larsen et al. 2015).

Factors Related to the Healthcare System

Screening

Inequalities in the use of breast cancer screening services between socioeconomic
groups defined by education level have been described in several European coun-
tries (Palencia et al. 2010). These inequalities are more marked in countries that do
not have organised cancer screening programmes.

However, adherence to breast cancer screening recommendations is variable.
Women living in deprived or rural areas, and those who live far from screening
centres, are less compliant with screening recommendations (Ouedraogo et al.
2014), as well as women who are obese or diabetic (Constantinou et al. 2016).

In the Netherlands, in situ tumours (mostly screen-detected) were more com-
monly seen among more affluent women, suggesting higher attendance at the
screening programme (Bastiaannet et al. 2011). By contrast, in one region of
England, the proportion of regional and advanced tumours was particularly high in
the most deprived women with screen-detected tumours (Morris et al. 2016). These
women also had larger tumours than those diagnosed in more affluent women with
screen-detected tumours. The authors suggested that deprived women may use
screening as an entry point to the healthcare system, after they are already symp-
tomatic, more often than women in more affluent categories.

Studies in London and Ireland (Davies et al. 2013; Walsh et al. 2014) have shown
that more deprived women were less likely to have presented via screening. Similar
results have been seen in France, where for women diagnosed during 1998-2009,
residence in a deprived area was linked to advanced stage at diagnosis only among
those aged 50-74 years (Dialla et al. 2015). This suggests socioeconomic disparities
in participation in organised breast cancer screening programmes. In England,
women in the most deprived group also appeared to wait longer for a hospital
appointment after the general practitioner’s referral (Downing et al. 2007) and to
experience somewhat longer delays between the last breast-related consultation and
diagnosis, although the difference was not significant (Morris et al. 2017).

The deprivation gap in breast cancer survival has been reported by many authors,
whether the tumour is screen-detected or not (Morris et al. 2015, 2016; Davies et al.
2013; Woods et al. 2016; Aarts et al. 2011). However, among screen-detected
women, the deprivation gap in survival was either similar to (Morris et al. 2015;
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Woods et al. 2016) or somewhat smaller than (Morris et al. 2016; Aarts et al. 2011;
Davies et al. 2013) the deprivation gap in survival among women whose tumour was
diagnosed clinically, even after correction for lead-time bias and potential over-
diagnosis (Morris et al. 2015).

Two studies in Italy, in Tuscany and Emilia Romagna, have shown that, after
adjustment for stage, the risk of death from breast cancer becomes similar across the
socioeconomic spectrum 10 years after the introduction of a screening programme
for women. These changes were seen among women in the age range invited to
screening (50—69 years), but not among women diagnosed under the age of 50 years
(Puliti et al. 2012; Pacelli et al. 2014). These studies suggest that the screening pro-
grammes successfully reduced socioeconomic inequalities in early detection, short-
ened the time to diagnosis and improved the quality of treatment in more deprived
groups, thus producing greater equity in breast cancer survival.

However, since socioeconomic differences in survival remain evident after par-
ticipation in a screening programme has been taken into account (Rachet et al.
2010; Feller et al. 2017), they could be related to the lack of timely screening,
which could lead to delayed diagnosis and a larger tumour burden at diagnosis
(Siddharth and Sharma 2018). Some authors have concluded that the type and
quality of treatment provided could also play a role, although a few studies have
found no effect of treatment on socioeconomic survival differences (Morris et al.
2016; Li et al. 2016).

Further investigations are required of the timeliness and appropriateness of treat-
ment, adherence to treatment and the quality of clinical follow-up between women
with breast cancer in the different social groups, together with the influence of these
variables on cancer care.

Treatment and Access to Care

Substantial differences in access to treatment exist both between and within
European countries, and they contribute to differences in cancer survival (Siddharth
and Sharma 2018).

For example, in England, the most deprived women appeared to have to wait a
longer time from diagnosis to surgery than the most affluent women (Downing et al.
2007; Morris et al. 2016, 2017), although those findings were not confirmed after
selecting women with localised stage disease who only underwent surgical treat-
ment (Redaniel et al. 2013). Furthermore, women receiving some or all of their care
within private provider(s) were often living in the most affluent area, as well as
being younger, non-screen detected and less often diagnosed at an early stage, than
women who were treated in public hospitals (Davies et al. 2016).

One Italian study found that women with a very low socioeconomic status who
were diagnosed with invasive breast cancer during 19962000 in Liguria were less
likely to be treated with curative intent or according to current guidelines (Quaglia
et al. 2011). In particular, more deprived women in the Northern and Yorkshire
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region of England who were diagnosed during 1998-2000 were less likely to receive
surgery, and when they did receive it, were less likely to have breast-conserving
surgery (Downing et al. 2007), or to receive radiotherapy or chemotherapy, accord-
ing to a Swedish study of women who were diagnosed during 1993-2003 in the
Uppsala/Orebro region (Eaker et al. 2009).

By contrast, another Italian study found that socioeconomic indicators (educa-
tion, occupational status and housing characteristics) showed only a marginal inde-
pendent effect on indicators of the pathway of care relative to timeliness, for 50- to
69-year-old women diagnosed in Piedmont during 1995-2008 (Zengarini
et al. 2016).

After taking into account age and stage at diagnosis, the association between
socioeconomic status and survival was stronger among women who underwent
breast-conserving surgery as part of treatment with curative intent than those who
underwent mastectomy (Downing et al. 2007). It is striking that socioeconomic dif-
ferences in survival have been shown to persist even after a wide range of factors
have been taken into account, including the waiting time from diagnosis to surgery
(Redaniel et al. 2013), chemotherapy, radiotherapy and hormonal treatment (Eaker
et al. 2009; Jack et al. 2009; Davies et al. 2010; Bastiaannet et al. 2011), place of
treatment (private vs. public hospital) (Davies et al. 2016), and health service region
(Skyrud et al. 2016), although these adjustments do all contribute to reducing socio-
economic inequalities (Jack et al. 2009; Eaker et al. 2009; Quaglia et al. 2011;
Davies et al. 2016; Aarts et al. 2011). However, they seem to disappear after consid-
ering the diagnostic interval, that is, the time from primary care presentation to
definitive diagnosis (Redaniel et al. 2015), thus suggesting that differences in access
to medical services do play a role. Examples include the availability of clinical
facilities (e.g. computed tomography scanners), the organisation of the healthcare
system (e.g. percentage of the labour force working in health services) and factors
describing the sociodemographic environment where the patient lives (e.g. total
public expenditure), all of which are associated with survival (Lillini et al. 2011), as
well as differences in access to specialist centres, especially given that women often
have to travel long distances (Dialla et al. 2015; Gentil et al. 2012), ease of travel to
appointments, flexibility of work, other commitments and the level of social support
(Morris et al. 2016).

Factors Related to the Social Environment

Familial Environment

According to one study using data from the Irish National Cancer Registry (Walsh
et al. 2014), no more than half of the socioeconomic gap in breast cancer survival
can be explained by the available information on patients and tumour
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characteristics, and treatment, that is, age, stage, comorbidities at diagnosis, hor-
monal status and all treatments administered. This suggests that other factors or
mechanisms may be involved.

When women are diagnosed with breast cancer, it can affect the emotional, phys-
ical, psychological and social well-being of their families, as well as the women
themselves (Gluck and Mamounas 2010). This may be reflected in lifestyle changes
during treatment or reduction of household income (e.g. through the personal costs
of receiving treatment, or restriction of the woman’s ability to work).

Breast cancer impacts society both directly (e.g. through health system costs:
expenses associated with treatment) and indirectly (e.g. through the loss of labour
productivity). All these aspects may contribute to socioeconomic differences in sur-
vival among women with breast cancer. However, cultural factors within the family
may also play a role.

It has been noted that the presence of a positive family history of breast cancer
eliminated socioeconomic differences in access to screening and optimal treatment,
but this did not translate into a reduction in socioeconomic differences in breast
cancer survival (Verkooijen et al. 2009). In fact, among more deprived women, the
presence of a family history increased the probability of being detected at an earlier
stage compared with deprived women who did not have a family history. However,
most deprived women were those with the lowest positive effect of having a family
history on the risk of death from their breast cancer. The authors argued that a pos-
sible explanation includes socioeconomic differences in lifestyle, as mentioned
above. Thus, the positive effect of improved access to screening and optimal treat-
ment associated with a positive family history may be offset by the higher preva-
lence of unfavourable lifestyles among the most deprived women.

It has also been found that lower education level among adult children of moth-
ers with a breast cancer diagnosis is associated with poorer survival, independently
of the mother’s education level or income (Brooke et al. 2017). This association was
stronger among women diagnosed at an earlier clinical stage. These results suggest
that health awareness or the ability to interpret information, rather than material
resources, may be particularly important in improving outcome.

Social Relationships

Favourable associations have also been observed between positive developments in
romantic relationships and hobbies and death from breast cancer. Similarly, higher
breast cancer mortality has been reported in relation to negative life events, even
after adjusting for characteristics of the patient and the tumour, lifestyle and socio-
economic status (Heikkinen et al. 2017). It would seem that social interaction with
and support from friends and family are particularly important in times of illness,
and they may contribute to disparities in cancer outcomes.
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Comment

The relation between breast cancer survival and the characteristics of the woman
and her tumour, including biological, lifestyle, social and health-seeking factors, is
complex (Fig. 7.3). Thus, differences in women’s baseline characteristics, primary
care consultation patterns, symptom presentation, and the time intervals between
the first report of symptoms and the eventual diagnosis, and then between diagnosis
and the start of treatment, all contribute to socioeconomic differences in breast can-
cer survival. Factors related to the behavioural norms or education of the woman’s
children (Torssander 2014) or causes of death other than breast cancer (Rutherford
et al. 2015) are plausibly correlated with these differences.

It is insufficient to concentrate attention on one small area within a complex
whole. Rudolf Virchow (1848), the founder of cellular pathology, pointed out a long
time ago: Medicine is a social science, and politics is nothing else but medicine on
a large scale. “Medicine, as a social science, as the science of human beings, has the
obligation to point out problems and to attempt their theoretical solution: the politi-
cian, the practical anthropologist, must find the means for their actual solution”
(Munro 2014). Thus, the ultimate goal of research is not only to improve our under-
standing of a problem but also to show how research findings can be translated into
clinical benefits, in particular into interventions that deliver benefits to more socio-
economically deprived patients through earlier diagnosis and better treatment, fol-
low-up and rehabilitation, in order to improve cancer outcomes overall, as well as to
reduce the socioeconomic gap in survival (Dalton et al. 2019).

Virtually all the studies we have reviewed suggest that socioeconomic inequali-
ties in breast cancer survival remain even after controlling for stage at diagnosis,
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Fig. 7.3 Potential links between deprivation and breast cancer survival and the woman’s biologi-
cal, lifestyle and health-seeking characteristics. SD screen-detected, non-SD non-screen-detected.
(Reprinted from Morris et al. (2017), Fig. 1, licensed under the terms of the Creative Commons
Attribution License [https://creativecommons.org/licenses/by/4.0/])
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treatment, hormonal receptors, the woman’s lifestyle, comorbidities at diagnosis
and screening attendance. Deeper insight into the complex inter-relation between
these factors and breast cancer survival is required. Studies must include all these
factors, together with the social environment, as well as socioeconomic status.
Studies of this type could contribute to a better understanding of socioeconomic
inequalities in breast cancer survival, and they would be expected to offer more use-
ful information for public health interventions.

Recommendations

Demographic factors, socioeconomic conditions and clinical aspects should be con-
sidered together in research, policy and clinical or public health interventions aimed
at reducing socioeconomic inequalities in breast cancer survival.

Clinicians should address the broader environment and social context of patient
care, at the same time as integrating the increasing molecular understanding of can-
cer. They also need to be aware of the educational context of their patients with
breast cancer and to pay particular attention to women who require extra support.
Further improvements are needed in the quality of care in healthcare facilities that
are not reference or tertiary centres, and to the distribution of these specialised cen-
tres in European countries, to avoid aggravating socioeconomic differences in out-
come. Screening programmes should be more closely adapted to the personal and
social characteristics of the women they serve. Better research will be required to
pinpoint the causes that underlie socioeconomic differences in survival, especially
in those European countries where this important issue has never been considered.
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