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Introduction

Wide European differences in population-based survival from cancer have been
highlighted for decades (Berrino et al. 1995, 1999, 2003; Capocaccia et al. 2009; De
Angelis et al. 2014; Coleman et al. 2008; Allemani et al. 2015; Allemani et al. 2018).

The term disparity indicates a difference, especially one connected with unfair
treatment. When we think about international differences in cancer survival, we gen-
erally focus our attention on disparities in relation to macro-economic indicators
such as the gross domestic product (GDP) or total national expenditure on health
(TNEH). Socioeconomic inequalities in health outcomes within a given country are
generally examined with social class, unemployment or levels of education, but dis-
parities in cancer survival may be geographical or racial (race/ethnicity). They may
also reflect differential access to screening or optimal treatment.

Estimates of cancer survival obtained from data provided by population-based
cancer registries are a key measure of the overall effectiveness of the health system
in managing cancer. In contrast to clinical trials, which aim to achieve the highest
possible survival in a group of patients selected by age, stage and lack of comorbid-
ity, survival estimated from real-world data, obtained from population-based cancer
registries, reflects the average survival achieved by all cancer patients, and therefore
the overall quality of the health system in managing cancer, from early diagnosis to
treatment and final outcome (Coleman 2014; Allemani 2017).
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Population-based cancer registries routinely collect a basic data set on each per-
son diagnosed with cancer in a population defined by residence in a country (national
coverage) or a defined geographical area such as a province or state (regional cover-
age). The basic data set includes both patient characteristics (date of birth, sex and
place of residence) and tumour characteristics (date of diagnosis; the topography,
morphology and behaviour of the tumour, and the basis of diagnosis). Most cancer
registries also collect information on each patient’s last known vital status (alive,
dead, emigrated) and the date of the last known vital status. That information is
essential for the estimation of survival.

The CONCORD protocol attempted to collect information on stage at diagnosis
and the first course of treatment, on a voluntary basis. Unfortunately, most cancer
registries do not yet collect stage at diagnosis or socioeconomic status systemati-
cally for every registered patient. Summary measures of socioeconomic status have
not always been comparable between countries either. More recently, the European
Deprivation Index (EDI) has largely resolved this problem (Guillaume et al. 2016),
but this new European index has not yet been sufficiently widely used over a suffi-
cient period of time to enable international comparisons of cancer survival using the
EDI as a standardised measure of socioeconomic status.

The CONCORD programme provides the most up-to-date estimates of
population-based survival trends world-wide. In this chapter, we will focus on geo-
graphical differences in cancer survival in Europe and offer a few examples of dif-
ferences in the distribution of stage at diagnosis and stage-specific survival, and of
survival by GDP and TNEH. We also provide a summary of the availability of data
on socioeconomic status in Europe.

The CONCORD programme

The first cycle of the CONCORD programme included data for about two million
adult patients (15-99 years) diagnosed during 1990-1994 with a cancer of the
breast (women), colon, rectum or prostate, and followed up to 1999. Data were
provided by 101 cancer registries in 31 countries, of which 16 with national cover-
age (Coleman et al. 2008).

The CONCORD programme established world-wide surveillance of trends in
cancer survival for the first time in 2015 (CONCORD-2) by analysing data for
25,676,887 patients diagnosed during the 15 years from 1995 to 2009 with one of
10 common adult cancers (stomach, colon, rectum, liver, lung, breast (women),
cervix, ovary or prostate, or leukaemia), and for 75,000 children (0—14 years) with
acute lymphoblastic leukaemia (Allemani et al. 2015). These cancers represented
63% of the global cancer burden in 2009. Patients were followed up to 31 December
2009. The 279 participating registries covered a total population of 896 million
people, in 67 countries that were home to two-thirds (4.8 billion) of the world’s
population. In 40 countries, the data covered 100% of the national population.

In 2018, the third cycle of the CONCORD programme (CONCORD-3) updated
the world-wide surveillance of cancer survival trends to include patients diagnosed
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from 2000 to 2014, with follow-up to 31 December 2014 (Allemani et al. 2018). It
included data for 18 cancers or groups of cancers that collectively represented 75%
of the global cancer burden in 2014: oesophagus, stomach, colon, rectum, liver,
pancreas, lung, melanoma of the skin, breast (women), cervix, ovary and prostate in
adults (15-99 years), and brain tumours, lymphomas and leukaemias in both adults
and children (0-14 years). Trends and international variations in cancer survival
were examined. Individual patient records for over 37.5 million cancer patients
were included in the analyses. These data were provided by 322 population-based
cancer registries in 71 countries and territories, of which 47 provided data with
100% national population coverage.

For some cancers where adequate data were available, survival analyses by stage
at diagnosis, morphology and race/ethnicity (selected countries) have been pub-
lished (Di Carlo et al. 2020; Alawadhi et al. 2019; Bannon et al. 2019; Bailey et al.
2018; OECD/European Union 2020; Weir et al. 2017). Analyses of the availability
and timeliness of the first course of treatment are in preparation.

The Organisation for Economic Co-operation and Development (OECD) has
included survival estimates from the CONCORD programme for 48 countries in its
Health at a Glance publications since 2017 (Organisation for Economic Co-operation
and Development 2019). This provides formal recognition by an international
agency of the global coverage, methodological rigour and international comparabil-
ity of the CONCORD survival estimates.

In Europe, data for CONCORD-3 were provided by 157 population-based can-
cer registries in 31 countries, 22 of which provided data with national coverage.

Results

Age-standardised 5-year net survival was highest for melanoma of the skin
(European range: 61-94%) and cancers of the prostate (68-94%) and breast
(71-89%), followed by cervical cancer (54-80%), lymphoid malignancies
(40-74%), and cancers of the colon (45-68%) and rectum (42—-68%) (Fig. 11.1a—c).
Five-year survival in some countries reached almost 60% for myeloid malignancies
in adults, although the range was very wide (23-58%), but less than 50% for cancers
of the ovary (28—47%) and brain (21-42%), again with a very wide European range.

Five-year survival was generally much lower for cancers of the stomach (18-38%),
oesophagus (5-24%), liver (4-21%), lung (8—20%) and pancreas (4—12%).

Survival varied widely between countries. Four of the five Nordic countries
(Finland, Iceland, Norway and Sweden), together with Belgium, Germany and
Switzerland, showed the highest age-standardised 5-year net survival for many can-
cers, while survival was generally lowest among most of the Eastern European
countries (Bulgaria, Poland, Romania, Slovakia and the Russian Federation).

In some Southern and Eastern European countries, 5-year survival for liver, pan-
creas and lung cancer was similar to or higher than in the Northern European coun-
tries, although 5-year net survival for these cancers rarely exceeds 20% anywhere.
Denmark is closing the survival gap with the other Nordic countries; for patients
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diagnosed during 2010-2014, 5-year survival in Denmark was among the highest in
Europe for cancers of the rectum, breast, cervix and brain, and for melanoma of the
skin and lymphoid malignancies.

In the United Kingdom (UK), survival for cancers of the stomach, pancreas,
lung, ovary and brain was similar to that seen in some of the Eastern European
countries. Five-year survival was high in the European range only for melanoma of
the skin.

International variation in survival was more marked for cancers of the oesopha-
gus, stomach, colon and rectum, and for melanoma of the skin and the lymphoid
malignancies, especially for patients diagnosed during 2010-2014 (Figs. 11.1a—c
and 11.2a—c).

For many cancers, survival also varies widely within countries (Fig. 11.3a—c),
although the variations are less marked for cancers with the best and worst progno-
sis. For most cancers, regional variation in the countries of Southern and Eastern
Europe (France, Italy, Poland, Spain and the Russian Federation) was wider than in
countries of Central Europe (Germany and Switzerland) and the UK.

Five-year survival has increased steadily for many cancers between 2000-2004
and 2010-2014, particularly for cancers of the colon and rectum and the lymphoid
malignancies (data not shown), but for some of the most common cancers, such as
those of the lung, liver, pancreas and oesophagus, age-standardised 5-year net sur-
vival remains stubbornly below 20%.

OECD recently included CONCORD estimates of age-standardised 5-year net
survival by stage at diagnosis for women diagnosed with breast cancer during
2010-2014 in 21 European countries in Health at a Glance: Europe 2020 (OECD/
European Union 2020) (Fig. 11.4). Across Europe as a whole, approximately 50%
of women were diagnosed at an early stage and 10% at an advanced stage. Five-year
survival for women diagnosed at an early or localised stage is on average 96.4% in
the EU, but survival for women diagnosed at an advanced stage remains much
lower, ranging between 35% and 50%.

There is a curvilinear relationship between 5-year net survival for breast cancer
and the gross domestic product of each country. The relationship reaches an asymp-
tote around a GDP of US$30,000 to US$35,000 per head of population. Above a
certain level of wealth, 5-year survival levels appear to plateau. The relationship
between 5-year survival and total national expenditure on health as a proportion of
GDP is more linear (Verhoeven et al. 2020).

Other European Studies

Women with breast cancer with a higher socioeconomic position in Sweden have
been shown to have a lower risk of death after controlling for tumour characteristics,
treatment, comorbidity and lifestyle factors (relative risk [SRR] 0.82; 95% CI
0.70-0.97) (Lundqvist et al. 2016). This study suggests the need to examine further
the impact of screening attendance, use of contraceptives, lifestyle and reproductive
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variables. Similar inequalities have been shown in England after screen-detection
and the timeliness and appropriateness of treatment were taken into account (Woods
et al. 2016).

A pooled analysis of 18 case-control studies has shown that women with a lower
level of education who were diagnosed with ovarian cancer had more advanced
disease than those with a higher level of education, after adjusting for age and race/
ethnicity (odds ratio [OR] 1.15; 95% CI 1.03—1.28) (Praestegaard et al. 2016).

Similar results have been found for lung cancer, with patients from a lower
socioeconomic position slightly more likely to present with later-stage disease (OR
0.92, 0.84-0.99) (Dalton et al. 2011). The more deprived patients were much less
likely to receive lung cancer surgery (OR 0.61; 0.56-0.66) or chemotherapy (OR
0.80; 0.68-0.95), although no difference was seen for receipt of radiotherapy (OR
1.07; 0.87-1.32) (Forrest et al. 2013).

A recent systematic review has shown that patients with a lower socioeconomic
position tend to have lower survival from colon and rectal cancers (Manser and
Bauerfeind 2014). This may be due to lower compliance with screening programmes
and a more advanced stage at diagnosis. Differences in access to care, compliance
with treatment and the quality of treatment may also play a role. Another systematic
review, carried out before the introduction of screening in the Netherlands, showed
that colorectal cancer patients with a low socioeconomic position are generally less
likely to receive adjuvant or neo-adjuvant treatment (Aarts et al. 2010).

A regional population-based study in England has suggested that elimination of
the differences in survival from melanoma of the skin between socioeconomic
groups and between men and women could reduce deaths within 5 years of diagnosis
by approximately 11% (215 deaths a year) on a national scale (Rutherford et al. 2015).

Discussion

Government policy may be designed to minimise the impact of socioeconomic posi-
tion on disease outcomes in several ways: first, by acting to reduce social inequality
per se; then by reducing exposure to risk factors that may also be prognostic factors,
such as smoking or obesity; and finally by developing policy to ensure that socioeco-
nomic position does not influence referral for diagnosis or access to optimal treatment.

For example, socioeconomic inequalities in cancer survival in the UK were first
identified 40 years ago (Silman and Evans 1981). Twenty-year trends in those socio-
economic inequalities have been documented (Coleman et al. 1999). The UK sub-
sequently developed several strategies designed to reduce these inequalities in
cancer survival (Expert Advisory Group on Cancer 1995; Department of Health
2000, 2007, 2011). Despite substantial investment in health personnel and equip-
ment in the early 2000s, the impact of these strategies on socioeconomic inequali-
ties in cancer survival has been disappointing (Exarchakou et al. 2018a, b; Fowler
et al. 2017; Ellis et al. 2012; Rachet et al. 2010; All-Party Parliamentary Group on
Breast Cancer 2010; National Cancer Intelligence Network 2010; Department of
Health 2008).
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As the former Chief Medical Officer of the American Cancer Society has put it:
‘Equal treatment yields equal outcome among equal patients, but there is no equal
treatment’ (Brawley 2006). He was referring to the wide and persistent differences in
lung cancer survival between blacks and whites in the United States (US), where race
and ethnicity are often seen as partial surrogates for socioeconomic status, especially
in access to health insurance and health care. The Veterans Health Administration, a
federal system that provides health care for US military personnel and their families,
has also shown that patients who receive the same treatment obtain similar outcomes,
regardless of race or socioeconomic status (Akerley et al. 1993).

In the UK, extended follow-up of patients recruited to large, well-conducted, ran-
domised controlled trials of treatment for colorectal and testicular cancers, in which
there was no difference in outcome between the various arms of the trials, did not show
the socioeconomic inequalities in survival seen in population-based studies that include
all patients (Nur et al. 2008, 2012). These studies also suggest that, as in the US, the
persistent socioeconomic inequalities in cancer survival must somehow be related to
differential access to optimal treatment, whether that arises from patient delay in seek-
ing health care, medical delay in referral, or differential navigation or access to treat-
ment within the healthcare system (Lyratzopoulos et al. 2003, 2012, 2013, 2014).

One of the main limitations of the studies analysing socioeconomic differences
is that they use various measures of socioeconomic position, often categorised dif-
ferently. Education, disposable income, occupation, housing tenure and place of
residence are only some of the indicators found in the literature.

A recent world-wide survey of population-based cancer registries, carried out as
part of the VENUSCANCER project, funded by the European Research Council,
has shown that each population-based cancer registry in Europe holds different
types of socioeconomic data. In Eastern European countries, these data are not avail-
able at all, whereas in the Nordic countries, France and Slovenia, several variables
are available on the socioeconomic position of all registered patients (Fig. 11.5). In
Poland, data on education level are available in 3 of the 5 registries that responded.

A standardised measure to compare social inequalities in health between coun-
tries with different economies, social structures and healthcare systems is now avail-
able (Guillaume et al. 2016). The European Deprivation Index is a weighted
combination of aggregated variables from each national census that are most highly
correlated with a country-specific individual deprivation indicator. The EDI is now
available in France, Italy, Portugal, Spain, Slovenia and England (Guillaume et al.
2016; Ribeiro et al. 2017; Zadnik et al. 2018). When it is more widely used, this new
index will help overcome the absence or incomplete collection of comparable socio-
economic data for each person in routine health databases, including cancer registries.

Conclusions

Further investigation of the patient and healthcare system factors that contribute to
socioeconomic inequalities in survival is needed to help develop policies and other
interventions that ensure equitable access to appropriate investigation and treatment.
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Fig. 11.5 Availability of socioeconomic data (%) in population-based cancer registries in 2019:
Europe. Footnote: The number of registries replying to the survey in each country is shown in
parentheses (see text). (VENUSCANCER project 2017)

The VENUSCANCER questionnaire has shown that population-based data on the
socioeconomic status of patients with cancer are not yet available in many European
countries, or in many other countries world-wide. More widespread and systematic
collection of the data required to generate the European Deprivation Index in cancer
registries in Europe would help to standardise the collection of socioeconomic infor-
mation in countries where this kind of research is currently difficult or impossible.

The European Network of Cancer Registries could consider championing the
idea that population-based cancer registries should systematically collect indicators
of socioeconomic position for all registered patients.

Real-world, observational studies of cancer survival, using population-based
data on stage at diagnosis, treatment, lifestyle and socioeconomic status, are essen-
tial if we are to quantify the extent to which differences in these factors explain the
wide international variations in survival.

It is crucial for governments to recognise that population-based cancer registries
are key policy instruments that can be used to evaluate both the impact of cancer
prevention strategies and the effectiveness of the national health system in managing
all patients who are diagnosed with cancer, regardless of their socioeconomic status.
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