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Every man is more than just
himself; he also represents the
unique, the very special and
always significant and
remarkable point at which the
world’s phenomena intersect,
only once in this way, and
never again.

That is why every man’s story is
important, eternal, sacred;
that is why every man, as long
as he lives and fulfils the will of
nature, is wondrous, and
worthy of consideration.

Hermann Hesse (1877-1962)






Preface

Preface

Hermann Hesse used to sketch life as steps, where one’s heart must always be prepared
for sudden farewells and new beginnings. New steps in life bear a certain kind of magic,
protecting us from disappointments and helping us to look ahead. Those are also the
moments that make our lives exciting, revive our spirits and keep us moving.

Migration, especially immigration, is neither a new phenomenon to Europe nor to public
health. Quite the contrary, it has become a hot topic in terms of demographic trends,
labour markets and social coexistence. Migration by itself is not a risk factor for disease
or inequality. It is human, the consequence of globalization and rapidly changing needs
of a growing global society. However, ethnic disparities exist on several levels. Policymak-
ers are therefore asked to meet the social, cultural and health care needs of a growing
number of multi-ethnic societies in many Western countries. Assessing and monitoring
the health of migrant and ethnic groups can benefit the whole population by contribut-
ing to a better understanding of disease patterns and aetiology. Cancer represents a
whole range of diseases with different underlying risk factors and clinical courses. Just
like migration, cancer is characterized by a high degree of complexity, heterogeneity and
relevance to society. In fact, we can learn a lot by combining the two in research.

The scope of this thesis is

- tosummarise current knowledge of cancer occurrence and mortality in migrant
populations in Europe.

- to present new findings from studies on cancer in migrants in different European
countries, with a focus on Turkish migrants and studies in the Netherlands.

- tooutline limitations of such studies and to discuss methodological remedies.

- tosuggest new targets for research, considering the expected demographic devel-
opments in Europe in the future.
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Introduction

Introduction

Immigration to Europe and the Netherlands

Europe has long since laid off its image as a primarily emigration-dominated continent
and has transformed into a coveted destination of immigrants from all over the world.
Immigration has substantially characterized the European society and has ensured a
positive migration balance as well as a rejuvenating influence in many countries since
mid-1900s (2).

In Europe, there have been three major migration waves since World War Il. Immigration
to the Netherlands is closely interrelated with those developments and exemplary for
several other Western European countries, such as Germany, France and the Scandina-
vian countries. Shortages on the lower labour market caused by the economic growth in
the post-war era resulted in vigorous labour migration from the south of Europe, Turkey
and the Maghrebian countries. The recruitment of guest-workers stopped with the re-
cession in 1973 (in the Netherlands in 1975) and was followed by family reunification,
representing the most common immigration type to the Netherlands. Many Turks and
Moroccans residing in the Netherlands and other Western European countries called
for their families in order to settle permanently. In the 1980s, the Netherlands faced
a post-industrial immigration wave, which mainly consisted of asylum seekers, highly
educated migrant workers and illegal immigrants. Next to those developments affecting
large parts of Western Europe, some countries, including the Netherlands, experienced
substantial postcolonial immigration. The decolonization of the Dutch East Indies caused
considerable migration to the Netherlands in the 1950s and 60s (3). Similarly, the in-
dependence of Suriname in 1975 contributed to persistent immigration. Today, about
350,000 Surinamese people live in the Netherlands while Suriname itself hosts about
less than half a million inhabitants.
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Figure 1 Immigrants to the Netherlands by country of origin, 1988-2010
(Source: Statistics Netherlands)
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Figure 2 Percentage of non-western immigrants in the Dutch population by generation,
1972-2010 (Source: Statistics Netherlands)

Figure 1 displays the development of absolute immigration of the most important non-
Western groups to the Netherlands. As a result of the bad economic situation, there
were substantial job cuts on the Dutch Antilles in the late 1990s which also caused a re-
markable immigration wave in subsequent years. Immigration from Turkey, Morocco and
Suriname has been decreasing since the early 1990s, which is in accordance with policy
regulations that limit immigration and family reunification from those countries. Since
the enlargements of the EU in 2004 and 2007, there is also a growing number of East
Europeans residing in the Netherlands, especially from Poland, Bulgaria and Romania.
According to the Statistics Netherlands, in 2011, every fifth Dutch citizen had a migration
background of either first or second degree (4). Whereas, until the late 90s, migration
from Western countries dominated and has further increased by 44% since 1972, current-
ly, migrants from non-Western (see box 1) countries represent about 55% of all migrants
residing in the Netherlands and increased ten-fold since 1972. The ratio of first- and sec-
ond generation (see box 1) migrants has been relatively stable in Western migrant groups,
where second-generation migrants prevail since decades. In non-Western migrants,
however, the second generation has been growing steadily since the early 1990s (Figure
2). In the European comparison, the percentage of foreign-born residents in the Neth-
erlands is above the EU average (11.1% vs. 9.4%). On an absolute scale, the Netherlands
belong to the nine EU member states with more than one million foreign-born residents
(5-6). The biggest groups of non-EU foreigners come from Turkey and Morocco, followed

Box 1

e  Afirst-generation migrant is someone who was born abroad with at least one parent born
abroad and a second-generation migrant is defined as someone who was born in the Neth-
erlands with at least one parent born abroad. (Statistics Netherlands definition)

e Non-Western migrants are defined as persons from Africa, Latin-America and Asia (except
Indonesia and Japan) and Turkey. Western migrants are persons from another EU-country
(except Turkey), North America, a, Indonesia and Japan. (Statistics Netherlands definition)
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by Albania and China. However, big differences exist at member state level. The choice
of country of residence can be very heterogeneous and often depends on employment
opportunities, language, geographical proximity, historical links and national policies.

Immigrant, migrant or ethnic group?

There is a great variety of terms and definitions used in the field of migration research.
They mostly differ with regard to their accuracy and specificity as well as the context in
which they are used. Commonly used terms are immigrant (‘a non-national who moves
into a country for the purpose of settlement’) and migrant (‘persons and family mem-
bers, moving to another country or region to better their material or social conditions
and improve the prospect for themselves or their family’), usually a broader and more
varying definition, whereas a refugee (‘a person who owing to a well founded fear of
being persecuted for reasons of race, ethnicity, nationality, membership of a particular
social group, a political opinion, is outside the country of his nationality, and is unable to
or, owing to such fear, is unwilling to avail himself of the protection of that country’) is
an internationally more recognized term (7-8).

Ethnicity, on the other hand, reflects shared cultural characteristics, including religion,
ancestry, dietary habits and language. It refers to the social group to which a person be-
longs and with which he shares his identity (9). Migration and ethnicity are thus closely
interrelated terms, both reflecting differences in environment, culture and ancestry (10).
Unlike race, which has strong ties with the history of the US and slowly seems to be
dismissed in science (11), ethnicity does not make any assumptions with regard to per-
ceived differences in biology, physical appearance and behaviour (12). The differences
and similarities between the measures are discussed in more detail in chapter 2.

In this thesis, the term ‘migrant’ is used in a broad manner and is understood to cover
persons that have migrated to another country different from their country of birth. This
(inevitably) also implies differences with regard to ethnicity when compared to the na-
tive population of their new host country. Although they did not migrate actively them-
selves, the offspring of migrants are referred to as second generation migrants, as they
face health challenges that are related to the migration of their (grand)parents.
Populations from a similar geographic origin, for example Western populations, often
share not only sociocultural and socioeconomic backgrounds but also ancestry and risk
profiles. As migrant studies can only provide useful results when there are differences in
underlying risks in migrants (or their country of origin) and the comparison group (most
of the times the population of their host country), the studies presented in this thesis
focus on migrants of non-Western origin.

Ethnicity in public health research and policy

When presenting health data, ethnicity and migrant status have become key variables in
epidemiologic and public health research (13-14). Its use implies expected differences in
the characteristics of ethnic groups and their experience of disease and aims to explain
disease variation. Europe slowly follows a trend that has long since been enrooted in the
research culture of the United States.

However, there is no standard approach, and there is still a long way to go to achieve
comprehensive and standardized measures in this field. This is crucial in order to moni-
tor health, to learn about existing inequalities, and to set priorities for targeted pre-
vention measures. In particular, the understanding that the study of ethnic variation in
disease risk may benefit the whole population still needs to be promoted (10). A clear
policy commitment can help promoting this understanding and forwarding research.
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During the course of the sixty-first World Health Assembly in 2008, the WHO member
states endorsed a resolution on migrant health, including four basic principles of a public
health approach (15):

1. to ensure migrant’s health rights

2. toavoid disparities in health status and access

3. toreduce excess mortality and morbidity

4. to minimize the negative impact of the migration process
Two years later, in 2010, the global consultation on migrant health was held in Madrid,
initiated by WHO, the International Organization for Migration (I0OM) and the Ministry of
Health and Social Policy of Spain. All member states were asked to develop and imple-
ment migrant sensitive health policies and practices. The resolution identified four key
themes and corresponding actions to be tackled in the near future (16):

1. monitoring migrant health

2. integrating policy and legal frameworks

3. promoting migrant sensitive health systems

4. encouraging international collaborations
The aim is to develop a basis for policy frameworks in order to define public health
strategies for migrants. However, health policy can only respond adequately if there is a
clear understanding of the underlying factors that cause health disparities. And in fact,
evidence and data infrastructure is still poor, starting with the (basic) problem of finding
and implementing a uniform definition of migrants. All those aspects query the practi-
cability of these statements and will be discussed in more detail in chapters 2 and 10.

The influence of immigration on cancer in the Netherlands was for the first time ad-
dressed in a scenario report commissioned by the steering committee on future health
scenarios in 1984 and published in 1988 (17). A more than average increase in the
number of newly diagnosed migrant cancer patients was predicted, given the expected
increase in cancer incidence in general and the expected relatively rapid aging in this
group. In 2003, the Dutch Cancer Society (DCS), then responsible for such future ex-
plorations, recognized the need for migrant-sensitive research and installed a working
group Migrants and Cancer (‘Allochtonen & Kanker’). Subsequently, an alert report was
published in 2006 (18). The aim of the quantitative part of the report was to provide
an idea on how big the burden for the Dutch health care system will be in terms of an
increasing proportion of migrant cancer patients. On an absolute scale, common can-
cers such as tumours of the lung, prostate and colon are expected to rise in migrants
by the year 2030. As most migrants are residing in the urban areas of the Netherlands,
the proportion of migrants among all cancer cases is expected to be substantially higher
and increase faster in cities like Amsterdam, Rotterdam and The Hague. Whereas the
proportion of migrants among all cancer cases is estimated to be 3% in 2015 and 6% in
2030 for the country as a whole, it is expected to amount up to 11% and 20% in bigger
cities, respectively. The report furthermore highlighted lower cancer mortality among
migrants as well as different risk factor patterns in this group. This especially accounts
for less smoking and alcohol consumption, but also for higher risks to carry infections.
The convergence of risks towards the level of native Dutch persons was found to be
slow process that is mainly influenced by age at migration. In view of the limited avail-
ability of incidence data, DCS recommended to include more migration-related variables
in cancer registration data and/or data linkage with the population register in order to
improve monitoring. The qualitative part of the report provided insights into the needs
and expectations of migrant cancer patients based on the literature and focus group
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interviews. According to DCS, in the future more detailed in-depth studies are necessary
that will serve to increase awareness of the topic among policy makers and care givers,
to direct new research initiatives and prevention. In their concluding recommendations,
DCS emphasised the need for quantitative research into health care utilization of mi-
grant groups and quantitative studies into socio-cultural backgrounds of participation in
the health care sector as well as migrants’ quality of care and quality of life.

The Flemish League against Cancer (VLK) focused on the need to support health care
providers in dealing with migrant cancer patients and published a detailed guide in 2010
(19). Results from open interviews with migrant cancer patients and their families were
thereby translated into 21 areas of action, such as cancer as a taboo, language barriers
and communication problems with clinicians.

At present, several patient organisations are operating on the Dutch level with the aim
to improve culture-sensitive health care, like the ‘Stichting Allochtonen en Kanker’ (20)
and ‘Mammarosa’ (21). The latter provides specific information for migrant women with
breast cancer in various languages. In addition, the PHAROS institute (22), a knowledge
and advisory centre, works in close collaboration with migrants and refugees, health
care providers, health insurers, municipalities and many other stakeholders since more
than 30 years. Their main aim is to improve migration-sensitive prevention and health
care on the national and regional level and support the implementation of methods and
interventions that are tailored to the needs of migrants.

Cancer in Migrants

The rationale of studying cancer in migrants is the description of a natural, uncontrolled,
large-scale experiment of human populations with two main goals: gaining insights into
the relative contribution of environmental factors and inherited predisposition in can-
cer aetiology and developing and evaluating corresponding cancer prevention measures
that may also serve to optimise care among migrant groups (23). Several types of com-
parisons are conceivable in this context. Most prominently, comparing disease rates be-
tween migrants (i) and the (remaining) population in their country of origin (persons
with a similar genetic and cultural background residing in different environments) or (ii)
the population of their host country (persons with a different genetic and cultural back-
ground residing in the same geographic environment). Changes in differences in rates
between the groups are often interpreted as proof of convergence (with host population
rates) and divergence (from country of origin rates) and as an indication of a predomi-
nant role of extrinsic factors in carcinogenesis. Changing risks can ideally be measured
in relation to age at migration and duration of residence (assuming a greater change in
cumulative exposure to relevant risk factors, acculturation with increasing duration of
residence) as well as comparisons between generations (assessing the importance of
genetic susceptibility and persistent characteristics). Thus, in terms of causality, both
the magnitude and the rate of change are considered very informative. Ideally, in order
to fully understand disease patterns in migrants, a life course approach should be used,
covering pre-, peri- and post-migration periods and/or birth cohorts (24).

Studies from countries with long immigration histories and large immigrant popula-
tions, such as the United States (25-26), Australia (27), Canada (28) and Israel (29) reach
back to the 1960s. Some decades later, studies from Britain (30-31) and later from other
countries of Western Europe followed (32-35). Through studies on migrant populations,
evidence for a predominant role of environmental factors in the causation of cancer ac-
cumulated, and recent studies have identified critical periods of exposure to decisive risk
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factors during a life course (36-37). Specifically, early-life exposures are important in the
risk of developing stomach cancer, whereas ‘new’ exposures, typically after migration,
in adult life, are more meaningful for the development of colon and breast cancer. One
of the core issues in migrant studies is also to what extent socioeconomic circumstances
contribute to health differentials in ethnic groups (38), reasoned by the fact that mi-
grants tend to be of lower socioeconomic status than the majority population of their
host country (39). And people of lower socioeconomic status are often affected by poor-
er health and lower life expectancy (40).
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Figure 3 describes a conceptual model that aims to explain ethnic heterogeneity influ-
enced by migration in cancer risk and survival. Similar models have been developed for
the prevalence of diabetes by Agyemang and colleagues (41) and for health of migrants
during life course by Spallek and colleagues (24). Before migration, in the country of
origin, there are several important determinants that may have an impact on cancer risk
in later life. Particularly, early life experiences have been found to have an important
impact on cancer development, to an extent that even a paradigm shift in cancer re-
search towards earlier rather than later periods in life has recently been proposed (42).
In addition to an underlying, genetically predetermined cancer risk, the interaction of
health beliefs and behaviours as well as culture-related aspects and the availability of
(adequate) prevention and health care are additional important factors affecting can-
cer risk. Migration effects, due to drastic changes in environment (geographically and
socially), can potentially modify all these factors (apart from genetics), creating hetero-
geneous cancer risks.

Of course this is not meant to be a static figure. Quite the contrary, it implies dynamic
changes in exposures and risks over time from different angles (country of origin/ coun-
try of residence) and at different doses (dependent on age at migration/ duration of
residence). Migration effects also persist after cancer diagnosis and can have a major
influence on (access to) treatment, disease perception and quality of life. This may result
in different cancer survival and cancer mortality patterns between migrant and non-
migrant groups, respectively and may even persist across generations.

In migrant studies, the greatest share of data on cancer is registry-based and usually
comes from cancer registration or death certification, together with population data.
Migrant studies are, however, often subject to specific biases which mostly relate to mis-
classification and selection effects, but also sometimes to inconsistencies in data quality
(and availability) between different data sources. In addition, many potential confound-
ers and effect modifiers (for example socioeconomic position, religion or general health)
may hamper a straightforward interpretation of such studies.

Most of the in depth studies in this thesis are based on data from the Netherlands Can-
cer Registry (NCR). In the Netherlands, a nationwide cancer registration covering the
whole Dutch population was formed in 1989 fed by 9 CCC’s (‘Comprehensive Cancer
Centre Netherlands’). Regional registries, especially IKZ in the south of the country, have
operated since the 1950s. The NCR gets notifications of all newly diagnosed malignan-
cies at regional level by the automated national pathology archive (PALGA). Additional
sources are the national registry of hospital discharge (LMR), haematology departments
and laboratories and radiotherapy institutes. Completeness is estimated to be at least
95% (43). Yet, there are also patients with only a clinical diagnosis of cancer who were
never admitted to a hospital or who decided not to undergo a recordable treatment who
are not recorded in the cancer registry. Country of birth is routinely recorded in the NCR
and represents a standard proxy for ethnicity in health research in the Netherlands (44).
Its completeness however varies by region and tumour site, being more complete for
cancers with a relatively high fatality.

Previously, only regional studies have been conducted on cancer incidence of migrants
in the Netherlands (45-47). Cancer mortality patterns of migrants residing in the Neth-
erlands have recently been studied by Stirbu and colleagues (48), as well as Bos and
colleagues (49-50).

There has been progress against many cancers in terms of decreasing and/or improv-
ing survival followed by declining mortality in the Netherlands since recent years for

20



Introduction

many cancer sites (51). Overall, Europe carries a disproportionate share of cancer in the
world. Whilst only 7.5% of the World population lives in Europe, more than 25% of the
global cancer burden and approximately 22% of all cancer deaths currently take place in
Europe. This pattern can in large part be ascribed to its population’s higher average age
and lifestyle factors that foster common Western cancers such as breast, colorectal, lung
and prostate cancer. While breast, prostate and colorectal cancer incidence is still in-
creasing in most European countries, mortality rates in general declined in recent years
(52). Central and Eastern European countries still carry a high risk and mortality from
lung cancer; both however decreased in males in other parts of Europe but kept rising
in females. Stomach cancer incidence and mortality declined across Europe. The same
is true for mortality from cervical cancer, however remarkable contrasts exist between
member states (53) and trends in incidence suggest the same, but are more difficult to
judge due to heterogeneous screening and registration practices across countries (54).
Undoubtedly, (global)migration can have an influence on disease and cancer patterns
across Europe. By making use of it in epidemiological studies, it can help shaping the
fight against cancer and developing corresponding prevention measures.

This thesis

Part | focuses on the theoretical and methodological background of studies on cancer in
migrant populations in Europe, starting with a summary of strengths and limitations of
migration-sensitive cancer registration in Europe (chapter 2). Subsequently, a compre-
hensive overview of cancer risk and mortality in non-Western migrants in presented in
chapter 3.

Studies on cancer incidence, survival and mortality in migrant groups in several Euro-
pean countries are the core of part Il. The first two studies focus on Turkish immigrants,
starting with a study on cancer risks in Turkish migrants in Hamburg, Germany (chapter
4), followed by a study on cancer mortality patterns among Turkish immigrants in four
European countries with respect to their home country (chapter 5). In the latter study,
the potentials of multinational study approaches are being explored. Subsequently,
three studies on cancer patterns in migrants using Dutch cancer registry data are pre-
sented. First, breast and stomach incidence and survival are being explored in chapter 6.
Second, cervical, oesophageal and colon cancer incidence and survival have been anal-
ysed in chapter 7. And third, differential trends in smoking- and immigration-related inci-
dence and mortality from nasopharyngeal cancer in the Netherlands have been studied
in chapter 8.

In part lll, a critical reflection and explanatory approach on the concept of migration as
a high-speed health transition is presented (chapter 9). The general discussion (part IV,
chapter 10) summarises priorities for care and research prospects.
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PART I: Introduction and Background

Establishing migration-sensitive cancer registration in Europe would mean establishing a
routine monitoring of cancer occurrence in migrant and ethnic minority groups withinand
between European countries. It is a basic requirement for describing their health status
and revealing cancer risk disparities, both between similar migrant groups in different
European countries, as well as between migrants and autochthonous populations, in
order to develop adequate strategies to prevent or reduce health inequalities between
migrants and non-migrants.

The majority of European countries has to face a growing diversity of its populations
especially due to heterogeneous groups migrating to Europe or staying there in the
second or third generation. Migrants in Europe are quite heterogeneous with respect
to origin, age, socioeconomic status, reason of migration, migrant generation as well
as health risks and resources. So far, in many European countries, there is a lack of
information and data that are collected on these groups. Data are not collected routinely
or systematically and hence these countries are not able to obtain an overview of the
health situation of the migrants residing there.

One of the basic problems regarding the lack of health reporting in migrant groups in
Europe is the difficulty of defining migrants or ethnic groups. There is no standardised
definition available in most EU countries and comparisons between countries are hardly
possible. Migration background or ethnicity are often described by approximating
measures, e.g. by country of birth, language or origin (2). In some countries, nationality
is the only indicator for migration background. Before it will be possible to monitor and
describe cancer patterns (and other health risks and outcomes) among migrants across
countries, it has to be agreed on a uniform migrant definition.

Developing migration-sensitive health indicators for monitoring constitutes one of the
major aims of the EU-funded Migrant and Ethnic Health Observatory” (MEHO)-project
(3). Some of the results presented in this chapter are part of MEHO, funded by the
European Commission and conducted between 2006 and 2009. The coordination of the
project was headed by the Erasmus Medical Center at Rotterdam University. The project
comprised nine work packages with associated partners in other European countries
and focussed on the lack of routinely collected information on migrant status in health
databases and encouraged the EU member states to share experiences regarding this
topic.

Specific objectives of the work package cancer and cancer registration were:

e to identify existing databases in European cancer registries with information on
cancer cases/incidence according to migrant status,

e to identify the different ways in which information on migrant status is collected in
European cancer registries,

e to assess data on the coverage and completeness of the registries,

e to develop indicators for cancer patterns among immigrants in Europe,

e to develop recommendations for a uniform definition of migrant status in EU cancer
registrations and for further improvements of “migrant sensitivity”.

Migration-sensitive cancer registration: A survey

In order to obtain an overview of migration-sensitive data collection in the cancer setting,
a survey among all European cancer registries was carried out with the support of the
European Network of Cancer Registries (ENCR), Lyon (4). A questionnaire comprising
22 questions was sent to all European cancer registries (n = 191). The questionnaire
had two parts. The first part dealt with data sources, data quality (completeness, death
certificate only) and the information that is collected on patient, tumour details, methods
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of initial treatment and outcome. The second part included questions on available data
on ethnicity, nationality or migration background, data on the catchment area of the
registry as well as possible or planned studies concerning immigrants.

A pre-test of the questionnaire was conducted in 11 German cancer registries of
the federal states and the National Finnish Cancer Registry. In November 2007 the
questionnaire was sent electronically (or as a paper version if the email address was not
available) to all European cancer registries. After sending reminders the response rate
was 41%.

The data quality of all registries fits international standards based on completeness
and DCO (Death Certificate Only) rate. Nearly every registry which answered reported
a completeness of more than 94% and a DCO rate of less than 5%. Cancer registries
from all Scandinavian countries and at least one from nearly every Western Europe
country answered. In addition, the majority of Eastern European countries in returned
questionnaires, e.g. Belarus, Bosnia-Herzegovina, Croatia, Estonia, Latvia, Lithuania and
Poland.

According to the used indicator of migrant background, the registries were classified
either as “exemplary” or “less exemplary” or as “registry without any migrant-specific
data.” “Exemplary” cancer registries use the individual’s ethnic group (self-reported/self-
assigned) or country of birth as indicator of migration background. “Less exemplary”
registries use an individual’s nationality or other indicators like name, religion, parents’
country of birth, or the ethnic group assigned by another person, e.g. by the reporting
doctor.

Several countries e.g. Italy, France and Spain maintain region-based registries instead of
a nationwide registry. It turned out that no uniform method is used to assign migrant
status among the respective registries.

Results

Nearly half of the responding cancer registries (44.9 %) collect information on country
of birth routinely (exemplary), six registries collect nationality and three collect race
(less exemplary). Other information on migration background that was mentioned is the
status of naturalisation.

Although a considerable proportion of surveyed cancer registries collect information on
country of birth, merely 14 cancer registries reported having the possibilities to conduct
migrant-specific analyses. Among them, several registries explained that migrant-
specific analyses would need extra resources, e.g. in terms of time and budget, but
these are not available. Among the responders, merely one registry carries out routine
analyses by migrant status. Additional research such as surveys or studies is carried
out in 6 exemplary registries and 1 less than exemplary registry. Also, two German
registries conduct additional research e.g. by record linkage procedures, because they
do not obtain any migrant specific variables in their data. Several registries indicated
that descriptive analyses or case only/proportional analyses (e.g. Proportional Cancer
Incidence Ratios, PCIRs) would be possible. For example, Turkish immigrants could be
identified with the help of a name recognition software.

To summarise these results it is remarkable that nearly half of the cancer registries
responded to have exemplary data, but only few conduct migrant-specific analyses. Only
one register conducts such analyses routinely. The analysis of the survey shows that
currently there is a lack of data on migration status in European cancer registration and
widely differing definition approaches are used. Moreover, the survey showed that even
when migration status is collected, utilisation and analysis of migrant data may still be
insufficient. Thus, it will be a long way to implement routine analyses. Furthermore there
is still a high non-response among the European cancer registries.
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Migration-sensitive health indicators in cancer research

Health reporting is essential in assessing and monitoring (global) health and serves as
a basis for policy making. In this context, specific health indicators are helpful tools in
measuring the state of (global) health, but also in recognizing trends as well as existing
inequalities. In order to adequately describe the health of migrant groups, migration-
sensitive health indicators need to be developed and implemented respectively.

Two major steps need to be taken in order to pave the way for migration-sensitive health
and cancer research. Firstly, aiming at global comparisons, consistent definitions and
identification methods in health (and cancer registration) data need to be pointed out
and implemented. Secondly, by evaluating existing/recommended health indicators (in
the cancer setting), ways to integrate migration-specific components and to conduct
migration-sensitive cancer research are being suggested, also drawing attention to
specific biases that may occur in migrant studies. Lastly, an overall bottom line of the
both challenging and promising implementation of migration-sensitive health indicators
is being delineated.

Ethnicity is a social construct, referring to one’s sense of identity in a cultural group
or society that is sometimes hard to grasp. Unlike race, ethnicity is not restricted to
phenotypes and is motivated by sharing certain views, lifestyles and cultural habits.
Migrants often represent ethnic minority groups in their countries of residence and
share cultural identities as well as common ideals and goals. Due to their various origins,
migrant groups are often characterized by a high degree of heterogeneity which makes
their adequate identification and consideration in research even more challenging.
Not only the lack of consistent definitions of the migrant status, but also often missing
information in most routine data sources emphasize the necessity of changing practice.
Migration and cultural diversity is gaining social importance and therefore makes
monitoring culturally diverse health care needs indispensible in order to ensure the
supply of high quality and appropriate health care.(5)

Different concepts of ethnicity, race and migration inevitably lead to different research
angles and also have an impact on how to acquire and analyse data respectively.
Whereas race is mostly used to investigate the association between genetic differences
and outcomes, the concept of a migration background is often applied in the course
of etiologic research questions. Ethnicity on the other hand is more related to disease
perception and health behaviours. Nevertheless, most countries have their own tradition
of collecting the one or the other and researchers are often forced to work with what
they get.

Yet, the most accepted ways of identifying and describing a migration background
are to collect data on (self-assigned) ethnicity or country of birth, which also has its
pitfalls but is — according to the MEHO project (see chapter 3.2) — considered exemplary.
Alternatively, other ethnicity proxies such as nationality, name, religion, parental country
of birth or ethnicity assigned by another person (e.g. by the doctor) can be applied to
take culturally related aspects into account. The latter approaches are — again, based on
our survey — considered less than exemplary and are often used when other information
on ethnicity is missing.

Ethnicity (self-assigned)

Using self-assigned ethnicity as the defining indicator represents the most valid way of
investigating the impact of ethnicity on health. Its concept emphasises the common
sense of identity and allows conclusions regarding cultural and lifestyle-related factors.
However, this approach is also coupled with limitations that mainly refer to the test-
retest reliability. Self-perceived ethnicity may vary over time and may be dependent on
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the level of integration in the host country. In addition, the assessment of this variable
may be extremely challenging: whether to use predefined categories or an open question
is dependent on the study question and the degree of heterogeneity that is aimed at.
Furthermore, the exact wording of a question on ethnic identification is essential for the
reliability of the answers. It is also important to take multiple generations of migrants
into consideration. A migrant background may go far back in time and generation
assignment may not always be possible. Defining migrants on the basis of their self-
perceived ethnicity is exemplary and an already adopted method in some countries (e.g.
the United Kingdom), although it can sometimes be difficult to grasp and may range from
biological concepts through the national origin (of the persons or ancestors to cultural
affiliation. It can thus make international comparisons challenging (2, 5-6).

Country of birth (own or parental)

The usage of country of birth as a proxy for ethnicity is widespread and emphasises
the aspect of descent or common geographical origin. It is often routinely collected for
administrative purposes and therefore likely to be available in many registries. It is an
objective and unchanging attribute, but remains a crude measure that does not allow
for distinctions with regard to ethnic diversity within migrant groups. Many countries
host more than one ethnicity: Surinamese Creoles (with descendants from West Africa)
and Hindoestanen (with descendants from South Asia), two very different groups,
mostly born in Suriname and of Dutch nationality, can for instance not be distinguished
using the country of birth approach. The lack of heterogeneity and validity (no gold
standard available) plays an important role in this case. An advantage of this approach
is that migrants can clearly be distinguished from their direct offspring (sometimes
called “second generation”) if the individual and parental country of birth is available.
However, this method becomes inaccurate over the generations, and already the “third
generation” cannot be identified using this method (as long as the country of birth of the
grandparents is not available). Yet its application in research settings is simple and can be
done by an outsider. It is therefore considered to be more objective and constant than
self-perceived ethnicity (6-7).

Nationality

Nationality as a proxy for migrant status is probably the most simple, objectively
assessable and convenient method because it is universally available and applicable.
It is though a very crude measure, and in many countries it is not reliable anymore.
Nationality is a characteristic that may change over time (uptake of citizenship of host
country, marriage, etc), and it has only a weak link to the ethnic background. Since the
legislation to obtain a new nationality is different between countries, the comparability
of data can be problematic. Moreover, many people originating from former European
colonies hold European citizenships, but have different ethnic origins. Also, the rate
of naturalization among former labour migrants is increasing. All these issues make
nationality a crude proxy for ethnicity, although it is in many countries the only available
identifier.

Name

Name-based approaches are can be applied needing no other information but names
and have for instance been used for Turks in Germany (8-9) and South Asians in the
United Kingdom (10). It is only feasible with a limited number of migrant groups and
does not provide any information regarding actual migration, generation and ethnic
identity. Using this method, identification of migrants is carried out based on a set of
family and first names that need to be distinct and unique for the country of origin.
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For example, Turkish names (in Turkey) usually have a meaning in the Turkish language
and are free of religious content. They can therefore easily be distinguished from
Arabic names (9). After a automatic part of the applied algorithm, experts need to be
involved in the analysis in order to verify the results. However, this method slowly loses
its validity due to intercultural marriages, increasing naturalization and rapidly growing
ethnic diversity that cannot be appreciated by using the name as an ethnicity proxy. Data
privacy regulations may also inhibit this method since very sensitive information in clear
text is needed to for the conduct.

Other (additional) indicators

Other common proxies for ethnicity are religion, language spoken, migration history and
ethnicity assigned by another person. However, these most often serve as additional
discrimination factors in order to compensate for the limitations of other identifiers or
to improve their validity respectively. Spoken language can for example be used in order
to amend the country of birth identifier and thus to improve the way of appropriately
capturing a complex migration background.

Which approachto chose is mostly based on the availability of data and the actual research
guestion respectively. For this reason, it is highly context- and country-dependent when
it comes to the use of an identifier variable for migration and its validity. Prospectively,
in order to achieve comparability and to allow for cross-country analyses, it is important
to implement comprehensive, exemplary and unique identifiers, such as a standardized
definition of ethnicity or consistent usage of country of birth.

Health quality indicators in cancer research

In order to increase and ensure accessibility and quality of cancer care, irrespective
of socioeconomic position or ethnic background, effective health information and
monitoring are essential. Several organisations acting on the European and international
level are dedicated to systematic data gathering, analysis, interpretation and
dissemination, eventually being shared for evidence-based health policies and in order
to develop comparative health information.

Standardized health indicators are vital for national as well as international comparisons
and may explain cross-country variations in outcomes. Health indicators are based on
(future) needs and aims and are mostly defined on what is available in the specific country.
After drafting a long-term framework and developing country-specific implementation
plans, evidence-based measures can be launched.

ECHIM (European Community Health Indicators and Monitoring), a project initiated
by the European Commission, built on the work of ECHI (European Community Health
Indicators), aims at helping countries to implement, collect and disseminate health
indicators, based on the ECHI shortlist of 88 indicators. In cancer research, important
indicators that reflect quality of care have been developed in the course of various
projects. Most prominent, apart from those of ECHIM, are the Health Care Quality
Indicators (HCQIl) by the Organisation for Economic Co-operation and Development
(OECD) and the European Cancer Health Indicator Project (EUROCHIP). Table 1 provides
an overview of all health quality indicators in cancer research recommended and
developed during the course of the above mentioned projects. Furthermore, migration-
related research questions underline the relevance of each indicator. Promoting the
comprehensive collection of these indicators is the basis for developing ways to involve
migration-sensitive components.

Conducting migration-sensitive cancer research
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Most cancer registries do not routinely collect data on ethnicity or they have insufficient
completeness of this variable. This has also been confirmed by the MEHO survey (see
chapter 3.2). But even if migrant-sensitive data is not directly available in the registries,
other methods can be applied to conduct migrant-sensitive research such as linkage
procedures given that (a proxy of) ethnicity is included in other databases (like population
data from statistical offices or medical records) or by using name based approaches.
In order to be able to analyse health quality indicators in a migration-sensitive setting,
the following steps help exploring ways for their implementation. How to construct the
numerator (identifying migrants)

The numerator comprises (incident) cancer cases according to sex, age, geographical
area and period. Of course, migrants need to be identified using a variable indicating
ethnicity or a proxy respectively. Ways to identify migrants in cancer registry data and
their validity have been discussed previously.

How to construct the denominator (choosing the reference population)

The denominator, defining the background population under risk, has to cover the same
catchment area as the numerator (population or regional level) and needs to take into
account the same time period. Furthermore, exactly the same definition of ethnicity
needs to be applied as well as matching data quality, completeness, sensitivity and
specificity of the used method. Data on the background population can in most cases
be obtained from statistical offices or population registries. A common problem is that
the definitions of migrant status in the numerator and in the denominator do not match.
How to merge numerator and denominator and perform migrant-specific analyses
Different methods can be applied in order to merge numerator and denominator,
strongly depending on the availability, conceivableness and type of data obtained.

Direct methods

The most straight-forward way to perform migrant-specific analyses is to identify
migrants directly in the data of the cancer registry (nominator) and to acquire data on
the background population (denominator) based on the same definitions and categories.
This simple record linkage is possible for instance on the basis of names, date of birth
or even more convenient using a personal identifier or health service number that has
already been introduced in some countries.

Indirect methods: linkage

Technically more complex options are linkage procedures that can be applied if no
information on ethnicity is available in cancer registry data. Given that ethnicity is
included in other databases such as population census data, data from general register
offices or (cause of) death databases, these records can be linked to health data (like
hospital discharge or cancer registry data) using probability matching procedures. An
advantage is the availability of a personalised identifier like the Community Health Index
(CHI) in Scotland (11) or the Citizen Service Number (CSN) that has been introduced
in the Netherlands and is obligatory as well as unique for every person making use of
the national health care system. Using this approach, anonymised data merging can be
achieved by applying data encryption methods. In a recent study, Bhopal and colleagues
(12) successfully demonstrated that linking databases can provide solid migration-
sensitive cancer data without recourse to cohort studies. Furthermore, this method is
in principal internationally applicable, although data privacy regulations may vary and
always deserve strict adherence.

Indirect methods: name-based approaches
An additional indirect method to conduct migrant-sensitive analyses are name-based
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Table 1 Health quality indicators in cancer research

Indicator

Suggested by

Description

Cancer mortality
(rates, trends,
projections,
person-years-of-
life-lost)

Cancer incidence
(rates, trends
and projections)

Breast, cervical,
colorectal cancer
screening

Cancer (relative)
survival rates
(breast, cervix,
colorectal)

Cancer
treatment
quality

Stage at cancer
diagnosis

Palliative cancer
therapy

Cancer
treatment delay

Coverage/
completeness
of cancer
registration

ECHIM, HCQl,
EUROCHIP

ECHIM item
20, EUROCHIP

ECHIM items
58-60, HCQI

ECHIM item
78, HCQl,
EUROCHIP

ECHIM item
83, EUROCHIP

EUROCHIP

EUROCHIP

EUROCHIP

EUROCHIP

All-cancer mortality and mortality of the most
important cancers (breast, cervical, colon, lung
and prostate cancer), per 100.000 population,
in a given year (crude and age-standardized).
Calculated as the number of patients that died of
cancer during the given calendar year divided by
person-years at risk (stratified by sex, geographical
area, period and age group).

Corresponds to the all-cancer incidence and
incidence of the most important cancers (per
100.000 persons) in a given year. The numerator
is the number of patients with newly diagnosed
cancer during the given calendar year, divided
by the denominator (background population),
person-years at risk (per sex, geographical area,
period and age group), expressed as per 100.000
population.

Proportion of persons in the screening age
group (breast cancer: 50-69; cervical cancer: 20-
69; colorectal cancer: 50-74) reporting to have
undergone a cancer screening test within the
past two (breast and colorectal cancer) or three
(cervical cancer) years.

Relative cancer survival corresponds to the
proportion of patients who survive at least
five years after diagnosis, after correction for
background mortality.

Compliance with best oncology practice

Extension of tumour at diagnosis, usually
indicated with clinical and pathological TNM
status. Percentage of cases with early diagnosis
and cases with a metastatic test.

Use of morphine in cancer patients, percentage of
patients receiving palliative radiotherapy

The average time (in days) between the date of
first treatment and the pre-diagnostic date, by
cancer site (breast, colon and rectal cancer).

Population covered by high quality cancer
registries
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Data source(s) Migration—related research questions

Population-based cancer Is there a difference in underlying risk factor patterns
registries; secondary data that causes disparities in cancer incidence? Are there
sources (GLOBOCAN) changes over time/across migrant generations?

EUROCARE, cancer registries Does survival differ between migrants and non-
(delay of 2-5 yrs) migrants? Which factors play a role?

Population-based cancer Isthere a difference at stage at diagnosis, resulting in
registries differences in mortality/survival?

Cancer registries — still to be Isthere adifferencein the time span between actions/
developed. treatments in migrants and non-migrants (possibly
resulting in differences in mortality/survival)?
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approaches where the same procedure of identifying migrants is applied to both
the numerator (cancer registry data) and the denominator population (reference
population). This has for instance been performed in Germany (13), the Netherlands
(14) and the United Kingdom (15-16).

Numerator-only migrant-specific analyses

Alternatively, given that linkage is not feasible or possible, numerator-only based
analyses/measures can be used to perform migrant-specific analyses. Options are for
example Proportional Cancer Incidence Ratios (PCIR) (17-19) or calculating relative
survival using the corresponding background mortality (life tables) (20).

Bias in migrant studies on cancer

Identification methods

The method of identifying migrants can lead to substantial bias with regard to ethnic
identity and variations within migrant groups. Country of birth, the currently most
accepted proxy for ethnicity (7), does not address these issues and can therefore lead
to considerable misclassifications as well as underestimations of mortality differences.
Ideally, risk variations within migrant groups can be taken into account by stratification
for additional culturally-related factors such as mother tongue and exact birth place.
In some cases, adjustments for socioeconomic position may also help distinguishing
certain groups. (21-22) In this context, one should also give special attention to matching
numerator and denominator figures when identifying migrant groups. It is essential that
migrant status is defined in an identical manner in both cases and reference population
Selection effects

Migrants are often likely to be a non-random, self-selected group of the population
of their country of origin (23). This can for instance be reflected in particular (limited)
geographical areas of origin or certain cultural or social groups with own distinctive
cancer patterns (6). Seeking a new life requires energy and resources, leading to selective
migration of particularly healthy individuals and resulting in favorable health outcomes
in the new host country. This health selection effect (healthy migrant effect), accountable
for an initial advantage in health, only affects first generation migrants from specific
countries (primarily low-income countries) and has been reported to decrease over time
(24). Work-related selection (healthy worker effect) might be another explanation for
lower incidence and mortality figures (25).

In studies, this bias can be explored by investigating cancer risk according to duration of
stay in the host country and taking into account age at migration. Significant changes in
cancer risk between the population of the host country and recent migrant groups may
be precipitated by this form of bias. Yet, it can be questionable how strong the healthy
migrant effect is, because most migrants migrate at an age at which symptoms of the
major causes of death/ chronic conditions are rarely present. (6)

A second important selection effect concerns the selective remigration of a diseased
or unhealthy subgroup of migrants, leaving a healthier selection of their population
in the host country. This so called salmon bias assumes that migrant groups are more
likely to return to their country of origin when they become elderly or chronically ill and
therefore quantifies the impact of deaths abroad. This often unregistered remigration
leads to inaccurate denominator figures, resulting in a seemingly better survival and
lower mortality of migrants in the host country (25-27).

However, there is evidence for remaining health and mortality advantages after
accounting for the above mentioned selection effects, remaining a paradox but pointing
to the concept of health transition (28). As migrants from less developed regions migrate
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to more affluent countries, they retain the disease risk patterns typical for their country
of origin, where infectious diseases often still dominate and chronic conditions such as
cancer are only slowly in the ascendant. It may therefore take many years till mortality
patterns diverge towards those of the population of the host country respectively. (29)
Social and behavioral factors (confounding)

In the United States, ethnicity is often used as a socioeconomic indicator, whereas in
other countries, socioeconomic circumstances are used to approximate ethnicity.
The problems of these approaches are obvious and the need to analyze ethnicity and
socioeconomic position as separate variables in health studies has been recognized (30).
Socioeconomic position is a strong determinant for cancer risk and can also potentially
explain some aspects of ethnic variation in cancer risk. A certain degree of interaction
between low socioeconomic status (SES) and ethnicity has been proven (migrants tend
to be socially disadvantaged in the host country), but what exactly the separate effect of
ethnicity on cancer risk is, often remains unclear. SES is often taken into account using
ecological measures which are sometimes limited with regard to their validity for all
ethnic groups. Some studies found that the size of socioeconomic inequalities varies
between ethnic groups, but that socioeconomic differences are larger in the population
of the host country (22, 30). SES should thus — if possible — be included as an important
covariable in any analysis. In any case, one should be aware and carefully distinguish
ethnic and socioeconomic inequalities and find a way to disentangle the two concepts.
Differences in cancer risk may also partly be attributable to ethnic variation with respect
to social support and social gradients in behavioral risk factor patterns. Social support
can in some ethnic groups be a key factor, determining socioeconomic disparities within
ethnic groups. High levels of support, e.g. close family ties and strong group cohesions,
may partly avert adverse effects of a low socioeconomic background.

Lifestyle and behavioral risk factors may persist or change over time. Migration especially
entails completely new, compelling exposures, often leading to an adoption of unhealthy
Western lifestyles in migrant groups. The currently high prevalence of smokers among
mainly male migrants residing in more affluent countries for instance reflects their
tendency to adopt behavior common in the host country. (31)

Migrants tend to settle in certain (often urban) areas. It thus needs to be considered
carefully which comparisons between migrants and the population of the host country
are appropriate and most reasonable.

Many cancer registries already routinely collect a broad range of demographic variables
that can also be considered important determinants (confounders) in migration-sensitive
cancer research (e.g. date of diagnosis/death, marital status, place of residence, ethnic
group/ country of birth, occupation, SES). Nevertheless, data on behavioral patterns is
often missing or incomplete.

Data quality

There is often considerable disparity between countries in the accuracy of the coded
underlying cause of death (differences in access to diagnosis facilities, manners of
completing and coding death certificates, etc.) and often also in the quality, completeness
and coverage of cancer registry data.

When including data from the migrants’ country of origin and conducting comparisons
with the host country, differences in the ascertainment of some cancers, especially
those with diagnostic difficulties, can be even more grave. It can lead to a so called
“overshoot”, a phenomenon giving rise to higher rates in migrants compared with the
host country, but lower rates compared with the country of origin. Furthermore, rates
in the host country can be influenced by the detection of asymptomatic cancers during
screening, surgery or autopsy. (6)
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The quality of cancer registry data can be assessed by comparing certain indices e.g.
proportions of deaths certified with non-specific causes, cancer deaths at ill-defined
sites and other traditional quality indicators (e.g. percentage histologically verified,
death-certificate-only cases or the ratio of mortality to incidence) (32).

Country Reports

After having conducted the survey among all European cancer registries, in-depth
reports for five European countries were written in close collaboration with local experts
from every country. Every country report contained a description of the specific situation
with regard to (i) cancer registration, (ii) conducted studies on cancer among migrant
populations, (iii) possibilities of analysing routine data or conducting dedicated studies
on the cancer risks of migrants and (iv) factors impeding the implementation of routine
migrant specific analyses. These findings enabled us to derive conclusions with regard to
the present situation of migrant-specific cancer registration in Europe (as a whole) and
its future potentials and role.

Germany, The Netherlands and Sweden are typical immigration countries with more
than 10% of the entire population having some kind of migration background and a
large fraction of migrant from non-Western countries such as Turkey, Morocco, the
Caribbean, Eastern Europe, the Middle East. Given those facts, one should actually
assume some degree of adaptation of (health) data acquisition procedures to a changing
composition of societies with changing needs and expectations. In cancer registration,
The Netherlands and Sweden have adapted most with regard to the relevance and
importance of migration-sensitive data collection, being evident in sophisticated data
gathering, linkage and targeted utilization for scientific purposes. This requires highly
developed technical solutions and funds allowing for the inclusion of migration-sensitive
variables in the course of routine analyses as well as the handling of directed research
questions. However, lacking or incomplete information on ethnicity, especially in respect
of the limitations accompanied by the use of country of birth as identification method
for migrants, still appears to be a barrier.

The Netherlands introduced unique personal identification numbers in their health care
systems, in order to facilitate networking and linkage. This procedure promises further
analysis options in future and would also lead to a high degree of completeness in data.
Due to a region-based cancer registration (at the cost of lacking data comparability
between the federal states) and no migrant identification options in official longitudinal
population or health data in Germany, research on cancer in migrants is only possible in
very limited and laborious ways, e.g. by means of name-based approaches or historical
cohorts. In addition, often insufficiently clarified data protection regulations prevail.

In Finland, migrants represent only a small fraction of the population and mainly
originate from Russia and Estonia. Although country of birth, citizenship and spoken
language are included in population data, the cancer registry does not routinely collect
those variables. The assumed small number of cancer cases at a rather high expenditure
of costs and time, does not seem to counterbalance the value that could be achieved
with introducing such research and for instance the inclusion of country of birth in
cancer registry data. However, also data linkage procedures using the personal identity
code (PID), automatically assigned to every Finnish citizen, promise further options for
conducting migration-sensitive cancer (and health) research in future.

Scotland also only hosts a relatively small number of migrants most often coming from
Western countries as well as South Asian origins. The Scottish population census is being
conducted on a decadal basis and includes a categorization of ethnic group. Scottish
cancer registry data principally also include ethnic group, whereas the exact distinction
of groups may vary between cancer and population data due to inconsistent coding. To
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overcome those difficulties, an attempt has been made using the personal identification
number (PIN), facilitating linkage procedures and making all kinds of migration-sensitive
analyses possible. A summary of all findings is presented in table 2.

Migration-sensitive cancer registration: Main challenges

One of the major challenges in the conduct of migration-sensitive cancer research
is the definition and identification of migrant groups as migrant background or
ethnicity is a social construct that is hard to grasp. The understanding of “migrants” or
“ethnic minority groups” can however vary strongly between countries, in each case
associated to the history, dimension and cognition of migration in research and public
respectively. This makes it difficult to develop and implement a uniform definition for all
European countries. Furthermore, ethnologic and epidemiologic views on the concept
“migration” or “culture” can deviate from each other in a sense that in most instances
the chosen definition to identify migrants in population-based migration research is
based on variables in routine health data that already exist, rather than on the most
comprehensive concept for migrant status. The latter often require disproportional
effort (new data gathering, setup of studies) while being very specific with regard to
characteristics of certain migrant groups in the (restricted) catchment area of the cancer
registry respectively and are thus often not applicable using routine data. At present, the
most accepted concept for identification of migrants is country of birth, when applicable
refined with more profound/detailed variables such as religion or spoken language,
allowing for clear demarcations on the one hand, but lacking the possibility to make
distinctions regarding ethnic diversity within migrant groups and to identify the offspring
of migrants.

A further challenge is the development and implementation of migration-sensitive
health (cancer) indicators. They can be seen as a valuable method to provide important
insights into existing cancer disparities just like into differences in underlying risk factor
patterns and possible starting points for public health and prevention strategies. Yet,
as we also found in our survey, routine data sources and cancer registries may not
include a person’s ethnicity or country of birth at all. When direct methods to perform
migration-sensitive analyses (migrants are equally identified in both numerator — cancer
registry data — and denominator — the reference population —) are hence not possible,
indirect methods (based on linkage procedures) can serve as good alternatives although
they involve quite some technical effort and may be impeded in connection with data
privacy regulations that demand strict adherence. Linkage procedures require a proxy
of ethnicity in any population-based data source (e.g. population census data or data
from statistical offices) and can be applied either based on probability matching or
personalized identifiers used in some countries.

Migrant studies are often subject to specific biases that should always be taken into
account when conducting research in this field. Most prominent are biases with regard
to selection effects (“healthy migrant effect”, “salmon bias”), identification methods
(as discussed above) and confounding effects (especially the effects of socioeconomic
circumstances and their interaction with migrant status). Furthermore, differences
in data quality between countries (e.g. disparities in the coding of causes of death,
availability/implementation of cancer screening and diagnostic procedures) can lead to
considerable bias.
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Table 2 Migration-sensitive cancer registration in selected European countries

Country (1) Migrants in general Indicators available in
population, (1) Population data,
(2) largest migrant (2) Cancer registry data
groups

Germany: (1) ~20% (migration (1) None (Country of birth in Mikro-
background) census data)

Regional registries

(all 16 federal states  (2) Eastern Europe (2) None

covered in 2011, (re-settlers), South and

completeness fits South Eastern Europe

international stan- (Turkey)

dards in 14 federal

states)

Scotland: (1) 3.8% (foreign coun- (1) Ethnic group (category classifica-
try of birth) tion, predefined in Scottish census)

Scottish Cancer

Registry (2) UK, US, Western (2) Ethnic group (classification varies)

(population-based, Europe, Pakistan, In-

national level) dia, Bangladesh, China

* |atest data available, CHI = Community Health Index; CR = Cancer Registry/Registration; CSN = Citizen
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Routine analyses? Main barriers Current/Future
Studies on cancer in mi- Potentials
grants (key references)

No. Data protection not officially  Indirect methods
clarified (e.g. name-based ap-

Using a name-based ap- German history (prosecution  proaches)

proach to identify Turkish of ethnic minorities) Numerator-only

cancer cases Organisation of CRs on federal analyses

(13, 17-18) state level by federal state law Data linkage proce-

Setting up a historical co- (lacking data comparability) dures

hort of resettlers from the Lacking of migrant indicators

FSU in population data

(33-34)

No. Existing data often incomplete Linkage procedures
Inconsistent coding of ethnic  using CHI are promis-

Using name-based ap- groups between data sources ing and can in future

proaches for migrants from  Only small ethnic minority overcome most bar-

India, Pakistan and China groups riers

(36-38)

First attempts using linkage

with CHI (11-12)

Service Number; FSU = Former Soviet Union; PID/PIN = Personal Identity/ Identification Number
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Recommendations for the next steps towards a migration-sensitive cancer registration

In this work, we identified barriers as well as potentials of migration-sensitive cancer
registration in Europe. We demonstrated the challenges related to migration-sensi-
tive cancer registration when it comes to the identification of migrants, the integra-
tion of migration-sensitive components into existing health indicators as well as the
conduct of analyses with possible threats to validity due to biases that may emerge
and need to be kept in mind. Furthermore, ways to overcome those difficulties by
selecting alternative approaches or making use of (new) linkage options were pre-
sented and have already exemplarily been implemented in some European countries.
In summary, migration-sensitive cancer registration and monitoring is at differ-
ent stages in different European countries. Its implementation is highly dependent
on the (i) national context, (ii) the relevance of migrant groups within a country,
(iii) the availability of corresponding resources as well as (iv) the backup from poli-
tics. Most importantly and in view of an increasing culturally diverse European so-
ciety, the necessity for migration-sensitive cancer registration first of all deserves
awareness on various levels. Existing heterogeneities in data infrastructure be-
tween and within countries require some overlap, i.e. a minimal set of consistent
definitions and indicators in order to ensure a certain degree of data comparability.
Until the implementation of routine monitoring, a essential prerequisite is to per-
form additional research and analytical studies in terms of within and cross-coun-
try analyses to study the feasibility and problems of migrations-sensitive can-
cer registration across Europe. Furthermore, results from such research can help
gain further insight into explanations for different cancer patterns and give rise
to directed prevention strategies in ethnic minority groups. On this account, mi-
gration-sensitive health research needs to be vitalized and augmented by inten-
sive networking between (and sometimes firstly even within) countries in future.
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PART I: Introduction and Background

Abstract

Background: Cancer risk varies geographically and across ethnic groups that can be
monitored in cancer control to respond to observed trends as well as ensure appropri-
ate health care. The study of cancer risk in immigrant populations has great potential
to contribute new insights into aetiology, diagnosis and treatment of cancer. Disparities
in cancer risk patterns between immigrant and autochthonous populations have been
reported many times, but up to now studies have been heterogeneous and may be dis-
cordant in their findings.

The aim of this overview was to compile and compare studies on cancer occurrence in
migrant populations from non-western countries residing in Western Europe in order to
reflect current knowledge in this field and to appeal for further research and culturally
sensitive prevention strategies.

Methods: We included 37 studies published in the English language between 1990 and
April 2010 focussing on cancer in adult migrants from non-western countries, living in
the industrialised countries of the European Union. Migrants were defined based on
their country of birth, ethnicity and name-based approaches.We conducted a between-
country comparison of age-adjusted cancer incidence and mortality in immigrant popu-
lations with those in autochthonous populations.

Findings: Across the board migrants from non-western countries showed a more fa-
vourable all-cancer morbidity and mortality compared with native populations of Eu-
ropean host countries, but with considerable site-specific risk diversity: Migrants from
non-western countries were more prone to cancers that are related to infections expe-
rienced in early life, such as liver, cervical and stomach cancer. In contrast, migrants of
non-western origin were less likely to suffer from cancers related to a western lifestyle,
e.g. colorectal, breast and prostate cancer.

Discussion: Confirming the great cancer risk diversity in non-western migrants in and
between different European countries, this overview reaffirms the importance of expo-
sures experienced during life course (before, during and after migration) for carcinogen-
esis. Culturally sensitive cancer prevention programmes should focus on individual risk
patterns and specific health care needs. Therefore, continuously changing environments
and subsequently changing risks in both migrant and autochthonous populations need
to be observed carefully in the future.
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Review of the literature

Background

Studies on cancer risk in migrant populations have recently gained increased recogni-
tion, but still have rather heterogeneous study populations and methods applied. How-
ever, insights into risk diversity deduced from such studies contribute to our understand-
ing of carcinogenesis and might help answer unclear aetiology questions.

Migration has become an important phenomenon in Western Europe in terms of popu-
lation changes and the composition of society during the past decades. In 2005, West-
ern and Central Europe hosted 44.1 million migrants, defined as foreign-born persons.
(1) Many of them originate from non-western countries, seeking social security, em-
ployment opportunities and a better future. European societies characterised by an in-
creasing degree of heterogeneity pose major challenges to health care systems and poli-
cies. Evidence-based research is therefore a prerequisite for appropriate and individual
health care of high quality and effectiveness as well as the implementation of culturally
sensitive measures of prevention.(2,3)

Health is closely related to global movements. The transition of disease and risk pat-
terns over time and across countries have been the scope of many epidemiological re-
search questions. Accordingly, infectious diseases become less important as populations
advance in terms of westernisation and the role of chronic health conditions, such as
cancer and cardio-vascular diseases, becomes predominant.(4) Hence,migrants from-
non-western countries are equipped with a unique constellation of risk factors that are
determined by exposure and disease patterns experienced in both their home as well
as their host country. (5,6) This sudden change in the stage of epidemiological transition
as well as environmental determinants has a major impact on an individual’s lifetime
disease risk. Many theories have been developed to explain differences in mortality and
morbidity between migrants and the population of their host andhomecountries, re-
spectively, one of them being the healthymigrant effect. Thus, migrants are subject to
selection processes that initially underlie good physical and mental health. Those health
advantages after migration are thought likely to disappear with advancing duration of
residence and generations. As suggested in some studies, no evidence of quickly dimin-
ishing health advantages could be observed, challenging this concept and allowingroom-
for other explanations.(7) Nonetheless, the change in risk patterns over time is of special
interest in epidemiological research. Multi-causality and geographical variation make
cancer in migrant populations highly suitable for research, especially in cancerswhose
main causes are still not attributable to either environmental(‘nurturecomponents’) or-
genetic (‘naturecomponents’) risk factors.(8) In this context, the individual life course
and particularly early life experiences (as the first step in carcinogenesis) have a great
impact and play a major role in the effects of exposure and their association with cancer
risks.(9,10) Investigating the occurrence of cancer in migrant populations may allow for a
better understanding of cancer aetiology and of biological factors that can be integrated
into prevention and treatment programmes.

The purpose of this article is to compile and compare results from studies conducted
all over Europe dealing with cancer in non-western migrant populations. The resulting
overview can serve as a guide, reflecting the present state of knowledge in this field, and
as an appeal for further research and prevention.
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Methods

Inclusion criteria of studies

We included studies focussing mainly or partly on cancer incidence and mortality in adult
migrants from non-western countries, living in the industrialised countries of the Euro-
pean Union, published in English between 1990 and April 2010. Studies were identified
by searching pubmed and other established scientific databases in combination with
the following keywords: cancer + ethnicity/ethnic minority/(im)migrant(s)/foreign(ers)/
country of birth. A further inclusion criterion was a comparison of the migrant popula-
tion with the native population of the country of the study (no studies conducted within
migrant populations).

Study descriptions

We identified 37 studies conducted in the following seven countries: Denmark (3), France
(4), Germany (6), Spain (1), Sweden (7), The Netherlands (5) and the United Kingdom
(11). In 51% of the studies (19/37) incidence data were analysed, in 41% (15/37) mortal-
ity data and in 8% (3/37) both. All studies were based on the retrospective cohort design.
Owing to the heterogeneous measures of association applied in the studies, we de-
scribed tendencies instead of combined rate ratios (RRs) or odds ratios (ORs) to indicate
differences in risks as follows: significantly elevated, elevated, no difference, decreased
and significantly decreased. Ageadjustment procedures had been carried out in all the
studies included. Other covariables are listed in Table 1.

In general 70% of the studies (26/37) involved all-cancer comparisons and 24% of the
studies (9/37) focused on only one specific cancer site. The most commonly investigated
sites were breast (28 studies) and lung cancer (26 studies) as well as stomach and
colorectal cancer (24 studies each).

Defining the migrant status, generations involved and pooling of migrant origins

The indicator for defining the migrant population under study ranged from country of
birth (of the patient or in combination with the parental country of birth) in 73% (27/37),
name-based approaches in 14% (5/37), (self-assigned) ethnicity in 11% (4/37) and a
combination in one study. The applied indicator or proxy for ethnicity is highly depen-
dent on the availability and completeness of potential variables in the particular host
country. However, country of birth is the most widely used and accepted proxy although
it has some validity limitations with regard to cultural and ethnic identity.(11)

Only one study focused entirely on second-generation migrants (12) (based on the pa-
tient’s own and parental country of birth) and two other studies included this group
explicitly in addition to first-generation migrants.(13,14) Seven studies included de-
scendants indirectly, owing to the method used for identifying migrants. (15-21) For
instance, the name-based approach does not allow a distinction between generations,
which can only be estimated vaguely based on age. There were 27 studies that were
aimed at first-generation migrants only.

For reasons of clarity, migrant origins have been pooled into the following categories:
Eastern Europe [Former Soviet Union (FSU), Russia], Africa (North,West and East Africa),
Middle East (most frequently referring to Iran, Iraq and adjacent countries), Southern
Europe/Turkey, Asia [divided into general Asia (mostly China and Vietnam) and South
Asia (including India, Bangladesh, Indonesia, Ceylon and Pakistan)] and Southern and
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Central America. Owing to inconsistent definitions between the studies, some overlap
cannot be excluded.

Applied methods

Studies investigating cancer incidence used mainly cancer registry data (21/37). Stud-
ies assessing cancer mortality drew mostly on vital statistics such as mortality or cause
of death registries and databases or surveys (17/37). Population data were obtained
from population registers/statistical bureaux (17/37), census data (13/37) — which were
primarily used in studies from France and the United Kingdom (UK) — or a population
sample (7/37). Most studies were population-/registry-based. In many studies linkage
procedures had been performed using a unique identifier such as the ‘Personal Identity
Number’ in Sweden and the ‘National Health Service (NHS) number’ in the UK. Two
studies used numerator-only analyses. Some studies adjusted for a socioeconomic proxy
and also took important covariables such as duration of stay, age at immigration and cal-
endar year into account. Table 1 summarises the methodological features, explanations
and limitations of the studies included.

Findings

Table 2 provides an overview of all findings according to country of study, population
of interest and cancer site, expressed in tendencies. The all-cancer comparison of most
studies showed in particular on average a lower cancer risk for first-generation migrants
from non-western countries in terms of incidence and mortality, although there were
some studies that did not reveal significant differences, sometimes obviously due to
small study cohorts. However, male subjects originating from West Africa exhibited sig-
nificantly elevated cancer mortality in two studies from the United Kingdom.22,23 Am-
biguous results were attained for migrants from Eastern Europe: Many studies revealed
advantageous risks, although in several cases they were not significant.

Since all-cancer morbidity reflects a summary of site-specific results, the aim is to point
out cancers with significantly elevated or lowered risks among migrants and to investi-
gate these results according to migrant origin.

Migrants from Southern Europe

In 35% of all studies (13/37) included from five different countries, migrants from South-
ern Europe, mostly Turkey, were investigated. According to these studies, all malignant
neoplasms together tended to occur significantly less often in this group compared with
the general population of the host country.

Significantly elevated risks for this migrant group could be observed for cancers of the
stomach, liver, lung among males and thyroid gland. In addition, increased risks were re-
ported for Hodgkin’s disease and lymphomas. In contrast, significantly lower risks were
found for cancers of the oesophagus, colorectum, lung among females, skin, breast,
prostate and testis and bladder.
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Table 1 Methodological features of the studies included

Country, authors and
year of study

Study aim:
to explore

Data source Period

Outcome/ measure
of association
(covariables)

Cohort acquisition/
in- and exclusion criteria

Norredam  Differences in

etal. 2008  cancer

(29) stage at
diagnosis
between
migrant
women and
native
Danish women

Study population: 1993-
Statistical Depart- 1999
ment at The Danish (cohort)/
Immigration Service; 2002
linkage of civil regis- (cases)

tration numbers of
the study cohort with
Danish Cancer Regis-
try (population-/reg-
isterbased cohort)

Incidence OR (match-
ing procedure, age
group, cancer type at
first diagnosis)

Women aged 18+; migrants
with residence permit as
refugees or through fam-

ily reunification in Denmark
between 1st January 1993 and
31st December 1999; only first
diagnosis cancers; only cancer
types allowing categorisation
of stage; exclusion criteria:
missing civil registration
number; duplicates; unclear or
missing data on nationality

France Bouchardy  Cancer
etal. 1996  mortality in
(31) North African
migrants to
France

1979-
1985

Population data:
‘Institut National de
la Statistique et des
Etudes Economiques’
(INSEE), derived from
the French 1982 cen-
sus; mortality data:
‘Institut National

de lasanté et de la
recherche médicale’
(INSERM)

Mortality RR (age,
gender, social class,
area of residence)

Men and women of all ages;
records of deaths in resident
population of France from
1979 to 1985 (provided by
INSERM)

The cancer
profile of
Maghrebian
and Near
Eastern
migrants

Khlat
1995 (33)

1979-
1991

Two large migrant
studies

Mortality RR (age,
area of residence,
social class)

Men and women of all ages;
French mortality data
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Methodolosical

pecularities

1:6 matching on age

and sex on population
level; 1:4 matching on an
individual level on age
and sex through a random
sampling procedure; com-
parison of local with
non-local stages of
tumours; migrant status as
proxy for pre- and
post-migration circum-
stances

Stratified analyses by
socioeconomic subgroup

Review of studies

e

Nationality
according to
WHQO’s classifica-
tion system

Country of birth

Country of birth

Danish-born
residents

with Danish-
born parents
(identified
through Statis-
tics DK)

Individuals
bornin
metropolitan
France

(native French)

Native French
population

Di . |

Size and p
of study population

Study cohort: Cases
(1st generation Mi-
grants)

n=62461;

Controls (Danish-
born)

n=249,839;
Cancer cohort:
Cases n =269;
Controls n = 1608

Cancer deaths among
migrants:

n=27,352

(3.4% of all cancer
deaths)

Cancer deaths among
Moroccan migrants:
n=2062

tions for risk
differences

Differences in tumour
biology between
migrants and host
populations; barriers
in access to healthcare
(language, culture,
health care system);
poor screening uptake;
salmon bias

Return of ill migrants
to country of

origin prior to death;
healthy-migrant effect;
lower consumption

of alcohol and higher
tobacco intake; dietary
differences; reproduc-
tive

behaviour; cultural
factors related to Islam

Genetic factors, diet,
alcohol consumption,
childbearing patterns,
cultural factors, viral

causes

Study limitations

Small number of
cases; high num-
ber of cases with
unknown stage;
nationality as poor
socio-cultural
proxy of ethnicity;
no SES adjust-
ments possible

Poor quality of
French mortality
data; small
numbers of
cancer deaths
among Egyptian
migrants;
heterogeneity
within migrant
groups
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Table 1 (continued)

Country, authors and
year of study

Study aim:
to explore

Data source

Period

Outcome/ measure
of association
(covariables)

Cohort acquisition/
in- and exclusion criteria

Germany Spallek et Cancer
al. 2009 incidence in
(16) Turkish im-
migrants
in Hamburg

Study cohort:
Hamburg Cancer
Registry;
Reference popula-
tion: population
registry

1990

2004

Incidence RR (year of

birth)

Men and women of all ages;
identification of cases of

Turkish origin by use of name-

based algorithm

Ronellen- Stomach

fitsch cancer mortal-

etal. 2009 ity in FSU

(36) migrants in
Germany

Study population:
sample of migrants
from FSU to German
federal state North
Rhine Westphalia,
identified in munici-
pal population
registries; linkage
with mortality data
(cause of death
database) through
sex, dates of birth
and death, last resi-
dence as identifiers
(registry-based)

1990-
2005

SMR (age, calendar
year)

Arrival in Germany between
1st January 1990 and 31st
December 2001; aged 15+;
successfully identified in elec-
tronic municipal population
registries
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Methodological Definition of

Reference

pecularities

Size and position

Di . |

of study population

tions for risk
differences

Study limitations

Name-based
algorithm

Stratification by birth
cohorts to adjust for age
and to investigate

the life course perspective

Resettlers from
FSU of German
ethnicity

Follow-up assurance
through electronic record
linkage with municipal
population registries

and a state cause of death
database; vital status
ascertainment; cause of
death retrieval

Representative
population
sample of
Hamburg

The entire
population
of Germany

Cancer cases in
Turkish migrants:
n=1346

Study (migrant)
cohort: n = 34,393,
deaths in cohort:
n=2580;

stomach cancer
deaths: n = 68

Different nutritional
patterns (cancer of
digestive, urinary tract
and prostate); early
life experiences and in-
fections (e.g. HPV and
EBV); higher smoking
prevalence among
Turkish males; dif-
ferent

reproductive be-
haviour

Long latency after ex-
posure to risk factors
in early life (e.g. HP
infection; continuation
of lifestyles and
behaviours (e.g.
dietary habits); change
in hygiene conditions,
earlier detection, bet-
ter treatment options,
improved access to
healthcare

Misclassification
and incomplete
identification can-
not be ruled out
due to namebased
approach; small
number of Turkish
cases; possible
underestimation
due to remigra-
tion

Restricted data
availability; dif-
ferences in study
populations; no
information on
exact tumour
location
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Table 1 (continued)

with mortality data
(cause of death
database) through
sex, dates of birth
and death, last resi-
dence as identifiers
(registry-based)

Country, authors and Study aim: Data source Period Outcome/ measure Cohort acquisition/
year of study to explore of association in- and exclusion criteria
(covariables)
Germany Kyobu- Differences in Study population: 1990- SMR (age, calendar Arrival in Germany between
tungietal. cancer mortal-  sample of migrants 2001/ year, arrival period), 1st January 1990 and 31st
2006 (38) ity between from FSU to German 2002 Mortality RR December 2001; aged 15+;
ethnic German  federal state North successfully identified in
immigrants Rhine Westphalia, electronic municipal
and the native  identified in munici- population registries
German pal population
population registries; linkage

Regidor et
al. 2008
(39)

Spain

Mousavi
etal. 2010
(41)

52

Whether
mortality

in immigrants
in the region
of Madrid
differs from
mortal-

ity in Spanish
in-country
migrants

Cancer
incidence in
Iranian im-
migrants

to Sweden

Mortality data: 2000—
mortality register; 2004
Population data:

Municipal Population

Register, census

data (both sources

provided by Madrid

Institute of Statis-

tics); unlinked study

Study cohort: Swed- 1958-
ish Family Cancer 2006
Database (created by

linkage of administra-

tive family register at

Statistics Sweden to

The Swedish Cancer

Registry

Mortality RR (age,
per capita income,
area of residence)

SIR (5-year age
group, sex, region,
time period)

Men aged 20-64

Men and women of all ages




Review of the literature

Methodological
pecularities

Size and ition

D q |

of study population

tions for risk
differences

Study limitations

Age-, sex-, cause- and
calendar year specific
mortality rates of the
German population
obtained using WHO’s
Mortality Database;
analysis of secular trends
and effect of length of
residence; directly stan-
dardises death rates
calculated for all-cancers
and lung cancer

Per capita income esti-
mated based on income
tax returns for the year
2000, quartiles of distribu-
tion assigned to each
individual based on census
tract of residence

Definition of Reference
Resettlers from The entire
FSU of German population
ethnicity of Germany

Country of birth

Country of birth

Spanish
in-country
migrants;
population
born in Madrid

Native Swedish
population

Person-years of FU in
migrant study cohort:
n =247,143; Cancer
deaths in cohort:

n =469

Cancer deaths among
migrants: n = 335

Cancer cases in
migrants: n = 1293

Differences in risk
factor distribution:
smoking, alcohol
consumption, diet,
physical activity,
reproductive history,
health care utilisation,
genetic factors, viral
infections; cancer
mortality mainly
influenced by pre-
migration risk factors
(country of origin
effect)

Healthy-migrant

effect; differences in
demographics; stage
of smoking epidemic

Environmental,
reproductive and
socioeconomic factors;
Hepatitis infection in
country of origin;
smoking (bladder
cancer)

Assessment of
current or pre-
migration
individual risk pro-
files of migrants
impossible;
incomplete FU

for some cohort
members

Heterogeneity
within migrant
groups; informa-
tion on population
and deaths from
different sources
(numerator/
denominator
information bias);
no information
on duration of
residence
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Table 1 (continued)

Cancer, cause of
death and migration
registers through
national registration
numbers

Country, authors and Study aim: Data source Period Outcome/ measure Cohort acquisition/
year of study to explore of association in- and exclusion criteria
(covariables)
Azerkan Risk of invasive  Study population: 1968— Incidence ASR, Women aged 13-79; exclusion
etal. 2008  cervical cancer  Swedish Total 2004 RR (age, calendar criteria: death, emigration,
(43) among immi- Population Register; period, SES) history of cervical cancer
grant women linkage with Swedish before entry into cohort; miss-

ing place of birth or migration
date; women older than 100
years during FU

Hemminki  Cancer risks in

etal. 2002  adult immi-

(45) grants to
Sweden

Study cohort: Swed- 1961-
ish Family Cancer 1998
Database (created by

linkage of adminis-

trative family register

at Statistics Sweden

to The Swedish

Cancer Registry);

mortality data: death
notification data;

additional population

data: national cen-

suses of 1960, 1970,

1980 and 1990; link-

age through unique

technical identifica-

tion number

SIR (5-year age
group, sex, region,

period, tumour type)

Adult men and women; having
children born in Sweden
(member of Family Database)

The Neth- Visser
erlands and van

2007 (46)

Cancer risk in
first genera-
Leeuwen tion migrants

Population data: 1995-
annual population 2004
data from Statistics
Netherlands; linked

with Study Cohort:
Amsterdam Cancer

Registry (covering

the provinces North

Holland and Flevo-

land); population-

based

SIR (age, gender)

Men and women of all ages;
primary invasive cancers;
exclusion criterion: unknown
country of birth
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Methodological Definition of Reference Size and position  Di i I Study limitations
pecularities ici population of study population tions for risk

differences
Categorisation of migrant Birth regions Swedish-born Cervical cancer cases:  Changes in lifestyle, Re-migration
origins into low-, medium- women n=19,542, sexual behaviour; without record-
and high-risk areas for Cases among establishment of cervi-  ing, leading to
cervical cancer, account- migrants: cal cancer screening underestimation

ing for inter-country
variations; SES obtained
from 1960, 1970, 1980
and 1990 censuses,
categorised into five
groups; effect of duration
of stay (more or less than
10 years); stratification by
age at immigration

Country of birth (if
possible) verified with
information from
national population
network (e.g. screening
participants)

Country of birth

Residents born
outside the
Netherlands

Native Swedish
population

Native Dutch
population of
North Holland/
Flevoand

n=1991 (10.2%)

Cancer cases:

n = 673,424, cancer
cases among
immigrants:
n=32,722 (4.9%)

Cancer cases:
n=106,415;

Cancer cases among
migrants:
n=9271(9%)

programmes; healthy
migrant effect; persis-
tent HPV infection or

precancerous lesions

before immigration

Marital status; young
age distribution of im-
migrants; tobacco
consumption (lung,
urinary bladder);
pigmentation, behav-
ioural

differences (mela-
noma); reproductive
histories (breast);
diagnostic activity;
medical services

Exposure to infectious
diseases before migra-
tion; healthy lifestyle
habits protecting
against cancer; genetic
factors (e.g. higher
prostate cancer risk in
Surinamese males)

of risks; young
migrant popula-
tions; higher
proportion of
unclassified

SES among im-
migrants

Multiple compari-
son problem

Selective (re-)
migration
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Table 1 (continued)

Country, authors and Study aim: Data source Period Outcome/ measure Cohort acquisition/
year of study to explore of association in- and exclusion criteria
(covariables)

Bosetal. Factors caus- Population data: 1995- Mortality RR (age, Men and women of all

2004 (47) ing a higheror  municipal population 2000 marital status, ages; legal residents of the
lower mortal- registers; linked region, degree of Netherlands
ity in migrants  through personal urbanisation, SES
compared with  identification by sex)
the native numbers to mortality
population data: cause of death
registry (population-

based)

Visser et Incidence of Population data: 1988- ASIR, O/E ratio (age) Women of all ages with inva-
al. 2003 cervical annual population 1998 sive cervical cancer
(49) cancer in data obtained from

North Holland  Statistics Nether-

by country of lands; study cohort:

birth Amsterdam Cancer

Registry (covering
the provinces
North Holland and
Flevoland)

Jack et al. Breast cancer Study cohort: 1998— Incidence RR, HR Women of all ages; known

2009 (17) incidence, Thames Cancer Reg- 2003 (age, socioeconomic ethnicity, complete registra-
stage, treat- istry; National Health deprivation, stage at tion information; exclusion
ment and Service Central diagnosis, treatment)  criteria: patients registered by
survival in Register; population death certificate only excluded
ethnic groups data: Office for from analyses on stage, treat-
in South East National Statistics ment and mortality
England (matching on NHS

number); registry-
and population-
based study
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Methodological
pecularities

Socio-demographic
deprivation based on
income domain of Index of
Multiple Deprivation 2000,
divided into quintiles,
assigned to records using
postcode of residence at
diagnosis

Definition of Reference

Native Dutch
population

Country of birth of
subject and both
parents (non-
Dutch if at least
one parent

born abroad)

Native Dutch
women

Dutch resident
born abroad

Self-assigned White women
ethnicity (using

codes from 1991

and 2001

censuses)

Size and position

D . I

of study population

All deaths in Dutch
population during
study period:
n=750,148

Cancer cases:
n=1530

(among migrants:
n =232 (15.2%)

Cancer cohort:
n=33,024

tions for risk
differences

Healthy-migrant/un-
healthyremigrant
effect; smoking,
dietary

habits (adaptation of
unhealthy western
lifestyle)

HPV infection; changes
in lifestyle; screening
programmes in host
country; selection
effects

Screening uptake;
treatment differences;
reproductive, socio-
economic, anthropo-
metric and dietary
factors; differences

in disease perception
and resulting access to
healthcare services

Study limitations

No information on
within-migrant
group variations;
risk underesti-
mation in some
groups; unregis-
tered remigration

Missing country of
birth in 10% of
cases; incomplete-
ness of mortality
registration;

no information on
prevalence of risk
factors and differ-
ences in SES

Ethnicity informa-
tion not available
for large propor-
tion of patients
(36%); representa-
tiveness of ethnic
groups; within
ethnic group
variation
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Table 1 (continued)

Country, authors and Study aim: Data source Period Outcome/ measure Cohort acquisition/
year of study to explore of association in- and exclusion criteria
(covariables)

Smith et Recent trends

Population data: Incidence RR (age, Men and women of all ages

al. 2003 in cancer estimates from 1991 1999 deprivation) (for all-cancer)/aged 30+ (for
(18) incidence census of England site-specific analyses)
among UK and Wales; Study
South Asians cohort: Trent Cancer

Registry

Haworth Mortality from  Population data: SMR (age, sex) Men and women aged 20-69

etal. 1999  cirrhosis of estimates from 1991 1992
(51) the liver and census of England

primary liver and Wales; mortal-

cancer in first- ity data: Office for

generation National Statistics

migrants to

England and

Wales

Swerdlow Cancerrisksin ~ Mortality data: Office  1973— Mortality RR (MH Men and women of all ages;
etal. 1995  British ethnic of Population Cen- 1985 OR) (age) exclusion criterion: unknown
(19) and Indian eth-  suses and Surveys ethnicity

nic migrants to

England and

Wales
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Methodological
pecularities

Level of deprivation of
the patient’s area of resi-
dence (SES proxy) using
Townsend Index

No suitable denominator
information: calculation of
odds ratios, risk of death
from each cancer site in
each migrant group/ risk
of death from the same
cancer site in English- and
Welsh-born residents
(relative risk of mortality);
Information on social
class, marital status and
parity from 1971 census

Definition of

Reference

Sur- and forename

Country of birth

Country of birth
and ethnic group
(determined on
the basis of names)

English non-
South Asians

Native popula-
tion of England
and Wales

Native English
and Welsh
natives

Size and position

D . I

of study population

Cancer cases:
n=12,128;
among migrants:
n =862 (7.1%)

Cancer deaths:
n=3237;

Cancer deaths
among migrants from
non-western
countries: n =238
(7.4%)

Cancer deaths among
migrants: n = 8282

tions for risk
differences

Culture; Religion;
Socioeconomic
differences; Alcohol
intake; Chronic
hepatitis B and C infec-
tions; lifestyle

Differences in expo-
sures (occupation);
differences in social
class; betel-quid chew-
ing (oral and pharyn-
geal cancers); smoking
and alcohol consump-
tion (oesophageal

and laryngeal cancer);
hepatitis B infection
(liver); obesity (gall-
bladder); reproductive
factors (breast)

Study limitations

Small numbers of
deaths (especially
among females)

Numerator only
measure; reli-
ability of ethnic
coding; misrecord-
ing of death
certificates; no
information on
distribution of risk
factors
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Table 1 (continued)

Country, authors and Study aim: Data source Period Outcome/ measure Cohort acquisition/
year of study to explore of association in- and exclusion criteria
(covariables)

Grulich et Site-specific Population data: 1970- Mortality RR (age, Men and women of all ages
al. 1992 cancer mortal- 1971 population 1985 calendar period,
(23) ity in West census of England social class)

African-, East and Wales; mortality
African- and data: Office of Popu-

Caribbean- lation Censuses
born immi- and Surveys
grants
Swerdlow Cancer Study population: 1979- SMR, SRR (age) Male and female Vietnamese
1991 (52) incidence and National Health 1989 refugees born before 1950 and
mortality in Service Central with NHS registrations from 24
Vietnamese Register May 1979 to 16 July 1985;
refugees in exclusion criteria: unknown
England and sex, death during FU
Wales
Barkerand Incidence Population data: 1979- Incidence SRR (age) Men and women of all ages
Baker of cancer in 1981 census (Univer- 1984
1990 (15) Asians living in  sity of Leeds); study
Bradford, population: Yorkshire
England Regional Cancer
Registry

ASMR, age-standardised mortality rate/ratio; ASIR, age-standardised incidence rate/ratio; ASR, age-standardised rate; EBV, Epstein—Barr virus;
FSU, Former Soviet Union; FU, follow-up; HPV, Human Papilloma Virus; NHL, non-Hodgkin’s lymphoma; NHS, National Health Service; O/E-ratio,
observed/expected ratio; OR, odds ratio; PCIR, proportional cancer incidence ratio; RR, risk/rate ratio; SES, socioeconomic status; SIR, stan-
dardised incidence rate/ratio; SMR, standardised mortality rate/ratio; SRR, standardised registration rate/ratio.

Migrants from Eastern Europe

In 32% of studies from five countries (12/37) migrants came from the Eastern part of Eu-
rope, mostly parts of the former Soviet Union. Lower all-cancer morbidity and mortality
were confirmed by the majority of these studies. The site-specific results were ambigu-
ous, but strongly concurred on the elevated risks for stomach and lung cancer in males,
whereas consistently decreased risks could be observed for breast cancer in females and
melanoma.

Migrants from Africa

Migrants originating fromthe African continent had to be categorised into ‘Africa’ (if no
subgroups were available), ‘North Africa’, “West Africa’ and ‘East Africa’. In 16% of stud-
ies from four countries (6/37) migrants from Africa without further regional classifica-
tions were investigated. However, only three studies covered all-cancer morbidity which
resulted in advantageous risks for migrants. The most striking similarities in the study
results could be observed for liver cancer due to strongly elevated risks and colorectal
cancer as well as cancer of male and female genital organs due to decreased risks.
North African migrants were studied in 12 studies (32%) from five countries (Denmark,
France, Sweden, Netherlands and the UK). All-cancer morbidity was lower or not signifi-
cant in all studies. Elevated risks were observed for cancers of the nasopharynx, liver,
gallbladder and cervix uteri. Significantly decreased risks were found for almost all other
cancer sites, especially for colorectal, lung and breast cancer as well as melanoma.
Migrants from the western part of Africa represent an exceptional group among mi-
grants from non-industrialised countries. Only 4 out of 37 studies (11%) from France

60



Review of the literature

Methodological
pecularities

Definition of
ethnicity

Reference
population

Size and composition
of study population

Discussed explana-
tions for risk
differences

Study limitations

Social class recorded on
death certificates (only
available for subjects aged
15-64), only performed
for Caribbean

Observed mortality and
cancer registrations
compared with age-,

sex-, and year-specific
expectations derived from
application of England and
Wales national mortality
and cancer registration
rates to the person-years
at risk

Census data restricted

to heads of households;
Cancer risk among

Asians in Bradford com-
pared with non-Asians in
Bradford and with cancer
registry data from Bombay

Country of birth

Refugees born
abroad

Ethnic origin
determined on the
basis of names

England and
Wales natives

Mortal-

ity and cancer
incidence in
England

and Wales
(cancer regis-
tration data)

Rates of non-
Asian popula-
tion/ the
Bombay cancer
registries

Cancer deaths among
migrants: n = 5407

Migrant study cohort:
n=3327;

Total mortality:
n=187;

Cancer incidence:
n=49

Cancer cases among
migrants: n = 178

Viral origins; differ-
ences in social class;
western lifestyle;
genetic disposition;
hepatitis B infection
(liver); diagnostic facili-
ties; betelchewing
(oral cancer)

High prevalence of
tuberculosis and
hepatitis B

Change in environmen-
tal and behavioural
influencescing, heavy
alcohol consump-
tion, betel chewing,
consumption of spiced
foods (hypopharynx,

Incomplete death
registration; selec-
tion bias

Small number
of cases; limited
validity of com-
parison with
Bombay rates;
misclassification
of ethnicity

pharynx); uptake of
cancer screenings

and the UK looked at this group but all of them presented quite detailed results that
allowed us to look at many possible parallels. All cancer mortality was significantly el-
evated among males residing in the United Kingdom, but the opposite was the case for
males living in France. The studies coincide in increased risks for cancers of the liver, pan-
creas and prostate as well as lymphomas. Other cancer sites showed ambiguous results,
for example, significantly elevated mortality due to breast cancer in the studies from
the UK as opposed to study results from France, which showed a significantly decreased
risk among West African women. This implies important regional risk diversity in simi-
lar migrant groups across European countries and is certainly an interesting subject for
further research. Another four studies fromSweden and the UK focussed on East African
migrants. The three British studies agreed on lower all-cancer mortality in this group
and revealed elevated risks for cancer of the oral cavity and leukaemia. All other cancer
sites showed continuously decreased risks, most remarkably for cancers of the colon and
rectum, lung and genital organs. The Swedish study yielded a significantly decreased risk
of cancer of the cervix uteri in this migrant group.

Migrants from the Middle East

In 24% of the studies (9/37) migrants originating from the Middle East were investigated,
investigating only few cancer sites. All-cancer occurrence appeared to be significantly
less frequent in three studies. Moreover, decreased risks could be observed for colorec-
tal, lung, prostate, testis and breast cancer in studies carried out in Denmark, the United
Kingdom and Sweden, where an increased risk of cancer of the thyroid gland was also
revealed.
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Table 2 Site-specific cancer occurrence in male and female migrants from different
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Table 2 (continued)
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Table 2 (continued)
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“-” = lower risk (more than 10% risk reduction); “--” = significantly lower risk; 0 = no difference in risk
“+” = higher risk (more than 10% risk elevation); “++” = significantly higher risk

F = Female; M = Male; Inc. = Incidence; Mort. = Mortality
DK = Denmark; FR = France; GE = Germany; NL = Netherlands; SP = Spain; SW = Sweden; UK = United King-
dom

* if only a total risk was reported in studies (no distinction between males and females), the tendencies for
F/M correspond to the total

# if only combined diagnosis groups were provided in studies, the same results were repeated over the
separate diagnoses
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PART I: Introduction and Background

Migrants from Asia

Many studies took migrants from Asia into account. With regard to the vastness of this
continent, it made sense to distinguish between Asia in general, mostly referring to Chi-
na and Vietnam, and South East Asia, which included India, Ceylon, Bangladesh, Indone-
sia and sometimes Pakistan (depending on the definition).

Cancer risks among migrants from Asia in general were examined in 30% of the studies
from six different European countries (11/37), all of them exhibiting lower all-cancer
mortality and morbidity rates. Consistent findings of elevated risks were found for can-
cers of the nasopharynx, stomach, liver and endocrine glands as well as lymphomas.
Parallel, decreased risks could in particular be observed for colorectal, lung, breast and
bladder cancer as well as for melanoma and cancers of the cervix, ovary, prostate and
testis. Migrants from South East Asia showed surprisingly similar results between the
studies for many cancers. In total, 41% of all studies included (15/37), performed in
France, Sweden, The Netherlands and the UK focused on this migrant group, varying
little in the definition of South East Asian countries. All-cancer mortality and morbidity
risks appeared to be consistently lower in all studies that covered this general compari-
son. Uniformly elevated riskswere revealed for migrants with cancers of the oral cavity,
nasopharynx, liver, gallbladder and thyroid gland. Moreover, a higher risk of lymphomas
and leukaemiawas observed in several studies, whereas lowered risks were found for
stomach, colorectal, lung, breast, ovary, prostate, testis, kidney and bladder cancer as
well as melanoma.

Migrants from South and Central America

In 41% of all studies included in this overview (15/37) cancer risks were determined for
migrants coming from South and Central American countries, most frequently Caribbean
countries that used to be European colonies. All-cancer mortality and morbidity risks
were consistently lower for migrants from this part of the world. Particularly elevated
risks could be observed for cancers of the nasopharynx, liver, cervix uteri, prostate and
lymphomas. In contrast, notably lowered risks were revealed for cancers of the oesopha-
gus, colon and rectum, lung, breast, skin, ovary and bladder.

Second-generation migrants

Studies on cancer risk in second-generation migrants are still scarce and were included
in this overview for the sake of completeness only. However, a convergence of risks to-
wards the rates of the host population as well as less extreme risks was revealed by
Hemminki and Li.(12) In addition, studies assessing the effects of duration of residence
or age at migration indicate an adaptation of rates, which also indicates a change of
risk over time, i.e. after migration. Investigating cancer occurrence in second-generation
migrants will become more relevant in future, due to the increasing age and size of this
population group.

Discussion

Our findings suggest that migrants from non-western countries were more likely to de-
velop cancers that are related to infectious diseases, compared with the general popu-
lation of their industrialised host country. This is especially true for cancers of the oral
cavity, nasopharynx, stomach, liver, gallbladder, cervix uteri, prostate and lymphomas.
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In contrast, almost all studies found lower risks for cancers that are strongly related to a
‘western’ lifestyle (poor diet, physical inactivity, reproductive factors, etc.), irrespective
of the migrant origin. This is in particular the case for colorectal cancer and cancers of
the pancreas, lung, breast, ovary, kidney and bladder. Some elevated risks could also
be explained partly by important covariables such as socioeconomic status, especially
for migrants originating from West Africa. We also found that in most studies, migrants
show cancer risks that are in between the corresponding risk of the native populations in
their home and their host country. The majority of the findings tend to be in accordance
with the rates, visualised in Fig. 1.

Whereas all-cancer incidence in the more developed countries amounts to 314 [age-
standardised rate (ASR(W)) per 100,000] among males and 228 among females, less
welldeveloped countries show an average of 159 for males and 129 for females.(24)

It can be observed that cancer sites with a comparatively high incidence in less well-de-
veloped regions also exhibit a high incidence for migrant populations from non-western
countries residing in industrialised countries. This applies particularly for cancers of the
liver, oesophagus, stomach and nasopharynx among males and cervix, stomach, liver,
oesophagus and nasopharynx among females. In the same manner, low incidences in
less well-developed regions are reflected by low incidences among migrant groups origi-
nating from these countries. This pattern could be confirmed in a recent study by Zanetti
and colleagues,(25) who analysed cancer incidence in North Africa.

Mortality data show a similar picture, although the differences are less clear, which is-
mainly attributable to disparities in access to care and suboptimal communication on the
dilemmas of treatment. Our findings also concur with those of others from non-European
countries and continents that host non-western migrants. McCredie and colleagues (26)
for instance observed lower cancer incidences for migrants from various non-western
origins in Australia and McDonald and Neily (27) could confirm similar results for migrant
women in the United States. A close relationship with individual exposure experienced
during a life span could be confirmed for migrants of various origins. In addition to indi-
vidual factors and health behaviour, the causal roles of exposure in the home country,
i.e. before migration, during migration itself and in the host country, as well as the influ-
ence of social factors, certainly represent key factors in carcinogenesis.

Exposure to risk factors and adaptation to changing environments evolve over time and
therefore cancer risk diversifies with the duration of residence, new exposures and new
generations. Prospectively, a convergence of cancer risk (a simultaneous decrease in
cancers with high incidence in migrants and an increase in those with a currently low
incidence) towards the level of the rates in the native population of the host country can
be expected over time and across migrant generations.(6,14,16,28)

Of course there are limitations to the comparisons conducted in this overview. Firstly,
the definitions of the migrant groups and the study populations varied among studies
and countries. Ethnicity proxies, such as ‘self-assigned ethnicity’ and name-based ap-
proaches, are in particular prone to misclassification bias, since a distinction between
generations or for example intercultural marriages is not possible. Second, the compara-
bility of studies is also limited with regard to the size, composition and time window of
the study populations. It is also important to note that in some studies population data
from censuses or surveys were used (instead of population-based registers), which is
always a biased underestimate of the population at risk because as a rule only the head
of the household is considered.
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Third, migrant origins may sometimes have been collected in an inconsistent way, which
was unavoidable in some cases (e.g. the allocation of Pakistan or Turkey).

Fourth, studies investigating both mortality and morbidity have been included, given the
assumption of parallel effects, although mortality is mainly driven by (access to) treat-
ment

and the varying fatality rates of different cancers. Consequently, different measures of
association have been pooled and compared on the basis of tendencies. The compari-
sons therefore lack amagnitude and only provide a rough estimation of risk disparities.
Meta-analysis was not the aim of this overview.

The healthy migrant effect could partly explain the advantageous risks of migrants, but
since effects seem to persist, its influence is probably marginal. Several studies also dis-
cussed the possible effects of the so-called salmon-bias, which assumes that migrants
tend to return to their roots when they become ill. This is in most instances unlikely due
to the fact that health services and treatment are often better in the host country and
many migrants have already been joined by and settled with their families.

This is to our knowledge the first direct comparison of studies on cancer occurrence in
migrant populations in Europe. Despite the limitations mentioned above, broad com-
parisons are feasible and will gain importance in the future. Prospectively, a transna-
tional study of cancer occurrence in migrant populations could surmount many of these
difficulties. This primarily concerns the definition of migrant groups requiring close net-
working between countries. In doing so, the results would be more reliable and the
magnitude of the risk diversity could be studied in more detail. In order to appreciate the
change in risk after migration, a comparison with data from the country of birth would
be ideal.
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PART Il: Studies on Cancer in Migrants in Europe

Abstract

The aim of this study was to estimate cancer incidence rate ratios for Turkish migrants
in Hamburg, Germany.We used a name-based approach and identified 1346 cases with
Turkish names (as a proxy of Turkish origin) among 140,249 cases of cancer registered
in the cancer registry Hamburg during 1990-2005. To estimate the size of the denomi-
nator population, we applied the name-based approach to the population of Hamburg
as well. The cancer incidence of specific cancer sites was compared between Turkish
and non-Turkish cases using incidence rate ratios (IRR), stratified by gender and birth
cohort. Our main findings are that cancer of the respiratory organs is diagnosed less
frequent among Turkish men in older birth cohorts but with higher frequency in the
younger birth cohorts. Malignant neoplasms of lymphoid, haematopoietic and related
tissues are slightly higher in mostmale Turkish men birth cohorts, and even considerably
higher for the birth cohort 1961 to <1971 (IRR = 1.8). Among women, incidence rates
for Turkish women are lower than for non-Turkish women for cancer of the respiratory
system, skin cancer and cancer of genital organs. Also, breast cancer incidence rates of
Turkish women are lower than for non-Turkish women, especially in older birth cohorts.
Incidence rate ratios of neoplasms of lymphoid, haematopoietic and related tissues are
low in the 1931 to <1941 cohort (IRR = 0.71) but increase in younger birth cohorts. In
conclusion, we found differences in cancer risks between cases with and without Turkish
names for specific cancer sites. These results are consistent with the findings of studies
from other countries.
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Introduction

The absolute number of migrants in western countries as well as their proportion of
the respective populations have increased substantially during the last decades and are
still increasing. Germany has become a popular destination for immigrants in terms of
employment opportunities, social security and future prospects. Currently the number
of people with a migration background exceeds 15 million, corresponding to approxi-
mately 19% of the total German population. The majority of immigrants originate from
eastern and southern parts of Europe, and Turkey. In 2005, about 2.4 million people of
Turkish origin were living in Germany, forming the largest ethnic minority group [1,2].
Most of them had migrated from Turkey to Germany during the 1960s in the course of
labour migration. A large proportion of migrant workers took permanent residence to
Germany, followed by their families [3]. Today, the first generation of Turkish immigrants
has reached retirement age, and consequently their health status as well as their health
care issues is taking on greater importance. Studies of cancer in migrants are of special
scientific and epidemiological interest [4]. They allow comparing a population with a
similar genetic background living in a different physical and social environment. Differ-
ences in cancer patterns between migrant and non-migrant populations may thus lead
to further insights into the aetiology of the disease. Furthermore, important knowledge
regarding target-group-specific cancer prevention may be gained [5].

Previous studies on cancer risks in migrants showed significant variation between the
allochthonous (migrant) and autochthonous (native) populations of several countries.
Studies analysing cancer patterns in migrants in the UK [6,7], the Netherlands [8], Swe-
den [9-11], Australia [12], Israel [13], and Germany [14,15] draw more or less identi-
cal conclusions: there are differences in mortality and morbidity, mostly favouring the
migrants. Moreover, the results imply that migrants from non-western countries are in
general more prone to cancers in sites that are related to infectious diseases experi-
enced in youth/childhood (e.g. liver, cervical and stomach cancer), but are less likely to
suffer from cancers related to a “western lifestyle’” (e.g. colorectal, breast and prostate
cancer). In addition, a convergence (decrease or increase of risks over time) towards the
level of the rates in the native population could be observed across migrant generations
[16]. This would mean that the frequency of cancers with currently low occurrence rates
in the migrant population is expected to increase over time and cancers with high inci-
dences in migrants will most probably decrease simultaneously, converging towards the
rates of the host population. Since this phenomenon is estimated to take many years,
this study uses several birth cohorts to assess this hypothesis.

Up to this point, knowledge about the cancer risk in people with a migrant background
in Germany is scarce [17—19]. This project aims at investigating cancer incidences among
Turkish immigrants in Hamburg.

Methods

The cancer registry of Hamburg (HKR)

Hamburg is the second largest city of Germany with a total population of approx. 1.8 mil-
lion, among them 15% (or approximately 257,000) foreign residents. The largest ethnic
group is Turks (approx. 58,000) [20]. In Hamburg, cancer documentation and registration
has a long tradition dating back to 1926. After a break in the 1970s, the population-based
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cancer registry of Hamburg started reporting again in 1985 and reached a high degree of
completeness of registration in the 1990s, which is documented over many years [21].
In Germany, most routine health data does not contain valid and complete information
on migrant status. Information on citizenship is insufficient because it excludes the large
and increasing number of immigrants with German nationality. Therefore, identifica-
tion with the sole variable nationality would only be appropriate for approximately two
thirds of the study population and may introduce bias. In contrast, the variable country
of birth has been shown to be one of the best available proxies for ethnicity in health
research [22].

The HKR does not routinely collect information relevant to migration status of registered
cases. The underlying reasons are that the notifying physician or pathologist is often
unaware of the migrant status of the diagnosed patient. There is no legal requirement
concerning in- or exclusion of variables of migrant status in a case report to the can-
cer registry. As a result, migrantspecific analyses of cancer patterns or cancer risks are
not available. To overcome this challenge, we used a name-based algorithm which had
proved performance and effectiveness in previous studies—explicit details are described
in the referenced literature [23,24]. The aim of this approach is to identify all cases with a
Turkish migration background in the cancer registry on the basis of their names. The
purpose-developed and computerized algorithm works with lists containing common
Turkish first names and surnames. After a reform in 1934, all Turkish names had to have
a meaning in the Turkish language, which makes Turkish names unique and categorically
separates them from names in other languages. The name-based algorithm consists of
two phases: first an automatic phase and then a manual one, in which cases that could
not be classified in the automatic phase are reviewed by an expert. The statistical analy-
sis was done using a completely anonymized dataset.

Results after application of the name-algorithm

In the period 1990-2004, 140,249 incident cases were registered in the database of the
cancer registry of Hamburg (Figure 1). The automatic phase of the name-algorithm iden-
tified 992 cases with Turkish names, 944 cases with possible Turkish names and 138,313
cases with names that were not identified as Turkish. In a second step, the manual phase,
a review of the cases with possible Turkish names resulted in 354 additional cases with
Turkish names while 590 cases were judged not to be Turkish. In total 1346 cases with
and 138,903 cases without Turkish names could thus be identified. At analysis date, the
registration of cases for 2005 was still incomplete. Due to this, only 12 cases with Turkish
names and 1243 cases with non-Turkish names that were registered in 2005 could be
included into the study population. These cases were added to the diagnosis year 2004,
sensitivity analysis showed no differences between cases registered in 2004 and 2005.

Denominator

To calculate incidence rates, a denominator for the incident Turkish and non-Turkish
cases was needed. No comparable population data of persons with Turkish names in
the background population is available. Due to the high number of naturalized Turkish
migrants, the data on the number of Turkish migrants in Hamburg based on citizen-
ship, which are available from the statistical office, would have introduced a numerator
denominator bias and could not be used. The number of Turkish migrants in the back-
ground population —the resident population of Hamburg (ca. 1.8 million residents) — had
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140,249 cases

992 944 138,313
cases with Turkish cases with possible cases without
names Turkish names Turkish names
354 590

after additional

manual review
identified as cases

without Turkish

after additional

manual review
identified as cases
with Turkish names

names
1,346 cases with Turkish names 138,903 cases without
(0.96% of the 140,249 cases) Turkish names

Figure 1 Identified cases with and with non-Turkish names after application of the
name algorithm on all collected cancer cases of the cancer registry Hamburg, 1990—
2005.

to be estimated in the same way as the number of Turkish cases in the cancer registry.
Therefore, the name-algorithm was used to identify the number of Turkish migrants in a
representative 5% random sample (n = 155,270) by gender and age group of all people
living in Hamburg from 1990-2004 (N = 3,105,401). This population included people
who were born, died, moved away from Hamburg or came to Hamburg during this pe-
riod. 6531 persons (4.21%) with a Turkish name were identified in this population. The
number from the 5% sample was extrapolated to the whole population of Hamburg. To
adjust for the different age distribution of the migrant population (Table 1), the popula-
tion was stratified by birth cohorts. Birth cohorts were used instead of age because per-
sons in the background are ageing 15 years from 1990 to 2004. The numbers of cancer
cases and background population stratified by birth cohorts and gender were used to
calculate incidence rates (number of cancer cases 1990-2004/number of persons in the
background population 1990-2004). The incidence rates cannot be compared to com-
mon incidence rates, e.g. incidence rates for lung cancer per 100,000, which are usually
calculated on an annual basis. Calculation of incidence rates for specific years was not
possible in this study due to the small number of Turkish cases. Because of the small
number of Turkish cases for specific diagnosis, cancer, diagnoses were grouped in diag-
nosis groups based on ICD-10. Incidence rate ratios were calculated by dividing incidence
rate of persons with Turkish names by incidence rate of persons with non-Turkish names.
Additionally, we conducted a Poisson regression to model gender specific rate ratios
adjusted for year of birth.

All analyses were conducted using SAS software (Version 9.1).
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Results

1346 cases with a Turkish name and 138,903 cases with a non-Turkish name were identi-
fied in the cancer registry (1990-2004). The proportion of Turkish cases increased from
1990 to 2004, reflecting the increasing number and ageing of Turkish migrants in the
background population. Nevertheless, the population of Turkish migrants in Germany is
still younger than the nonmigrant population, and the number of Turkish cases aged 70
and above is low.

The cancer sites with the highest number of cases among Turkish men are cancer of the
respiratory and intrathoracic organs. The incidence rates are lower for Turkish men than
for non-Turkish men for skin cancer, cancer of the digestive organs, cancer of the urinary
tract and cancer of the male genital organs in all birth cohorts. Cancer of the respiratory
organs is diagnosed less frequent among Turkish men in older birth cohorts but with
higher frequency in the younger birth cohorts (IRR = 1.39, 1951 to <1961 cohort). Ma-
lignant neoplasms of lymphoid, haematopoietic and related tissues are slightly higher in
most male Turkish men birth cohorts, and even considerably higher for the birth cohort
1961 to <1971 (IRR = 1.8); exception is the birth cohort 1951 to <1961 (IRR = 0.9) (Table
2).

Table 1 Characteristics of the cases (HKR 1990-2004)

Cases with non-Turkish names Cases with Turkish names
No. (%) No. (%)
Females (F) 71,093 (51.2) 493 (36.6)
Males (M) 67,810 (48.8) 853 (63.4)
Mean age (F/M) 68.6/67.6 50.4/55.0
Age (years)
0-10 282 (0.2) 20 (1.5)
11-20 324 (0.2) 26 (1.9)
21-30 1,436 (1.0) 63 (4.7)
31-40 3,893 (2.8) 144 (10.7)
41-50 9,208 (6.6) 217 (16.1)
51-60 22,745 (16.4) 413 (30.7)
71-80 35,473 (25.5) 346 (25.7)
81-90 36,709 (26.4) 97 (7.2)
>90 24,570 (17.7) 3(0.2)
Total 138,903 (100) 1346 (100)

Among women, breast cancer accounts for the highest number of Turkish cases. The
incidence rates for Turkish women are lower than for non-Turkish women for cancer of
respiratory system, skin cancer and cancer of female genital organs. Incidence rates for
breast cancer of Turkish women are lower in older birth cohorts but appear to increase
in younger cohort, with an incidence rate ratio of 1.31 in 1961 to <1971 cohort. Similarly,
cancer of digestive organs is decreased in females born between 1931 and 1950 but
increased in females of birth cohort 1951 to <1961 (IRR = 1.49). Incidence rate ratios of
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Table 2 Incidence rate ratios of male Turkish and non-Turkish cases by birth cohort and diagnosis group, 1990-2004.

Disgestive organs
(C15-C26)

Male genital organs

(C60-C63)

Malignant neoplasm of
lymphoid, hematopoi-
etic and related tissue

(C81-C96)

Skin

Urinary tract (C64-C68)

Respiratory and

Birth cohort

(C43-Ca4)

intrathoracic organs

(C30-C39)

Turk.

IRR (Cl)?

Turk.

IRR (CI)?

Turk.

IRR (Cl)?

Turk.

IRR (CI)?

Turk.

IRR (CI)?

Turk.

IRR (CI)?

cases

cases

cases

cases

cases

cases

12
44

0.15 (0.09-0.27)
0.42 (0.31-0.56)
0.7 (0.47-1.03)

b

10
12

0.23 (0.12-0.42)
0.16 (0.09-0.29)
0.34 (0.20-0.58)

14

34

0.33 (0.19-0.56)
0.77 (0.55-1.08)
0.97 (0.62-1.49)

29

0.4 (0.28-0.57)

1931t0 <1941 0.83(0.68-1.01)

<1931

59

0.5 (0.39-0.65)

40

1.15 (0.84-1.58)
1.06 (0.71-1.58)
0.9 (0.50-1.65)

100
80
20

47

0.73 (0.54-0.97)
0.73 (0.39-1.37)

14 25 26

21

1.13 (0.91-1.41)
1.39 (0.89-2.18)

1941 to <1951

10

b

b

1951 to <1961

22

1.8 (1.17-2.78)
1.07 (0.60-1.93)
1.27 (0.64-2.52)

b

1961 to <1971

12
9

b

1971 to <1981

b

1981 to <1991

1991+
295% confidence interval; ® Number of Turkish cases = 8 or less.

neoplasms of lymphoid, haemato-
poietic and related tissues are low
in the 1931 to<1941 cohort (IRR
= 0.71) but increasing in younger
birth cohorts. Younger Turkish fe-
males of the birth cohort 1961 to
<1971 and 1981 to <1991 have in-
creased incidence rate ratios of 1.7
and 1.99, respectively (Table 3).
Results of multivariate analysis (Ta-
ble 4), adjusting for year of birth,
show increased risks for Turkish
men for cancer of respiratory and
intrathoracic organs, cancer of the
breast and lymphatic cancers. Inci-
dence rates are lower for cancer of
the skin, lip, oral cavity and pharynx,
cancer of digestive organs and male
genital organs. Turkish women have
increased risks for cancer of thyroid
and other endocrine glands and
lower risks for several cancer sites,
including cancer of the breast, skin
and digestive organs.

Discussion

We present for the first time in-
cidence rate ratios of persons of
Turkish origin living in Germany.
Previous studies on cancer among
Turkish migrants focused on pro-
portional case-only and survival
analyses [17,18,25]. Strengths of
our study are the fairly large popu-
lation, the good quality of data in
the cancer registry and the rep-
resentativeness. In our study, we
analysed the cancer risks of per-
sons of Turkish origin in Hamburg
and compared them to the general
German population in Hamburg.
The most common cancer among
men of Turkish origin in Hamburg
is cancer of the respiratory system,
and among Turkish women, can-
cer of the breast. These results are
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Table 4 Rate ratios of Turkish versus non-Turkish cases by gender, adjusted for year of
birth, 1990-2004.

Cancer site Men Women

RR® cp RR? @p
Lip, oral cavity and pharynx (C00-C14) 0.47 (0.33-0.68) 0.29 (0.11-0.78)
Digestive organs (C15-C26) 0.74  (0.62-0.87) 0.65 (0.51-0.84)
Respiratory and intrathoracic organs (C30-C39) 1.20 (1.06-1.37) 0.51 (0.34-0.74)
Bone and articular cartilage (C40-C41) 0.96 (0.35-2.64) 1.00 (0.31-3.20)
Skin (C43-C44) 0.34  (0.25-0.45) 0.45 (0.33-0.61)
Mesothelial and soft tissue (C45-C49) 0.92 (0.60-1.41) 1.63 (0.93-2.85)
Breast (C50) 3.11 (1.35-7.16) 0.69  (0.59-0.81)
Gynaecological cancers (C51-C58) - - 0.89 (0.70-1.12)
Male genital organs (C60-C63) 0.54 (0.45-0.67) - -
Urinary tract (C64-C68) 1.09 (0.88-1.35) 1.13  (0.75-1.69)
Eye, brain and other parts of CNS (C69-C72) 1.16 (0.80-1.67) 0.73 (0.39-1.37)
Thyroid and other endocrine glands (C73-C75) 1.27 (0.65-2.48) 2.14 (1.33-3.45)
Unspecified sites (C76-C80) 1.03 (0.64-1.64) 0.44  (0.16-1.17)
Malignant neoplasm of lymphoid, hematopoietic 1.26  (1.05-1.50) 1.19 (0.93-1.52)
malignancies and related tissue

2 Rate ratios estimated with Poisson regression; °95% confidence interval.

among immigrants from this region.

The lower risks for gynaecological cancers among Turkish women are comparable to two
recent Swedish studies. One Swedish study found lower risks for cervical cancer among
women from Southwestern Asia, discussing different prevalence of infections with hu-
man papilloma virus as possible explanation for lower risks of women from this region
[10]. In another Swedish study immigrant women with a Turkish background were found
to have lower risk ratios for cervical and ovarian cancer [11]. The increased incidence rate
ratios for cancer of the respiratory system among Turkish men reflects a higher smoking
prevalence among male Turkish migrants compared to the general German population
[29] and is consistent with the findings of a study among Turkish migrants in Sweden
[9]. The smoking prevalence of female Turkish migrants in Germany is lower than that
of German women. This might explain the lower incidence rate ratios for cancer of the
respiratory system among Turkish women compared to non-Turkish women in our study.
The incidence rate ratios for cancer of lymphoid, hematopoietic and related tissue are
increased for Turkish men and Turkish women in nearly all birth cohorts. This increase
was also found in a study by Zeeb and Razum [19], who measured proportional cancer
incidence ratios in a population of Turkish migrants in Saarland, a federal state of Ger-
many. It is assumed that infection with Epstein—Barr virus (EBV) is a risk factor for this
cancer. EBV prevalence is assumed to be high in Turkey.

The lower risk for breast cancer in older Turkish women corresponds to the results from
other studies [8,9,12,16,30]. The underlying reasons could be a different reproductive
behavior of Turkish migrants, characterized by a higher number of children and a young-
er age of mothers at first birth compared to the autochthonous German population [19].
It is remarkable that in most diagnosis groups there are fewer differences in the cancer
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rates between Turkish and non-Turkish persons in the younger birth cohorts than in the
older birth cohorts. This can be an indicator for a convergence of cancer risks in younger
birth cohorts. The reason for this convergence of cancer risks could be an increasing
adaption of the “western lifestyle” among younger Turkish migrants and exposure to the
environment in Germany. A recent study of Ronellefitsch et al. showed a convergence of
stomach cancer rates among immigrants from the former Soviet Union in Germany [15].
Further studies should analyse convergence of cancer risks, incorporating the duration
of stay of immigrants and data from the country of origin.

Our study has several limitations. The identification of Turkish cases based on a name-
algorithmcan never be complete. But in the cancer registry, no other valid information
about migrant status is available, and an identification based on citizenship would have
excluded the large and increasing number of naturalized migrants. Other studies that
used the name-algorithm showed that close to 97% of Turkish persons in a registry can
be identified with this method [31]. The selection bias, inherent to this method, is non-
differential, affecting both the number of cases identified (numerator) and background
population (denominator) to the same extent. Another limitation is the small number
of Turkish cases which might lead to chance findings. Therefore, we only present inci-
dence rate ratios for diagnosis groups and strata that have at least nine cases. The lower
incidence rate ratios of Turkish cases in the oldest birth cohort (<1931) in all diagnosis
groups could be the expression of an underestimation of Turkish cases due to remigra-
tion of sick Turkish migrants to Turkey (also called ‘““salmon bias”’). However, this bias is
more probable for the outcome mortality than for incidence: if the diagnosis of cancer
triggers return migration, the affected person will still have been registered as an inci-
dent case in the cancer registry. Additionally, Turkish migrants could benefit from the
health care system in Germany if they stay.

Overall, we found differences in the cancer risks of a migrant population relative to that
of the autochthonous population that are consistent with the findings from other stud-
ies. Most proposed explanations for these differences relate to lifestyle factors like re-
productive behavior, smoking and nutrition. Several models were developed to explain
such differences [32]. Cancer is known to be multifactorial. In the development of most
cancer sites, nature (or genetic predispositions) and nurture (or environmental factors)
seem to interact on different periods of the life course. This, and the findings of our
study that for some cancer sites the incidence rate ratios change over the birth cohorts,
imply that the appropriate model for the study of cancer in migrants may be a “life
course perspective”. A life course perspective would take several factors in different life
periods into account, for instance social deprivation, living conditions or different pat-
terns of health behaviour and health awareness. Results from life course epidemiology
studies may in future be used to gain further insight into the aetiology of various cancers
and to improve target-group-specific prevention [33].
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PART Il: Studies on Cancer in Migrants in Europe

Abstract

Aim of the study: For the first time, traditional comparisons in migrant health research
have been extended in two ways. First, data on cancer mortality from the immigrants’
country of origin were included and second, cancer mortality among Turkish immigrants
across four European countries (Belgium, Denmark, France and the Netherlands) was
compared.

Methods: Population-based cancer mortality data from these countries were included.
Age-standardized mortality rates were computed for the local-born and Turkish popula-
tion of each country. Relative differences in cancer mortality were examined by fitting
country-specific Poisson regression models. Globocan data on cancer mortality in Turkey
were used in order to compare mortality rates of Turkish immigrants with those from
their country of origin.

Results: Turkish immigrants had lower all-cancer mortality than the local-born popula-
tions of their host countries, comparable to the lower all-cancer mortality in Turkey. In
the Netherlands and France breast cancer mortality was consistently lower in Turkish
immigrants women than among local-born women. Lung cancer mortality was slight-
ly lower in Turkish immigrants in the Netherlands and France but varied considerably
between the countries. In contrast, stomach cancer mortality was significantly higher
in Turkish immigrants than in local-born French and Dutch persons and even exceeded
mortality risks in Turkey itself.

Conclusion: The results indicate the presence of health effects due to migration and due
to the situation in the country of residence on cancer mortality of immigrants. Despite
limitations affecting any cross-country comparison of mortality, the innovative multi-
comparison approach is a promising way to gain insights into determinants of cancer of
migrants.

88



Cancer mortality in Turkish immigrants

Introduction

Many studies have been conducted exploring cancer incidence and mortality in migrant
populations from low and middle-income countries in comparison to the local-born
population of their host country. A recent literature overview on this topic revealed
largely consistent patterns between studies, confirming lower all-cancer risks but sub-
stantial variation and heterogeneity by cancer site, country of residence and the origin
of immigrants (1). Whereas breast cancer risk was found to be low in immigrants from
low-incidence countries compared to the native population of their host country, lung
cancer risk strongly depended on the country of origin and the prevalence of driving risk
factors in the host country. Furthermore, a transition of risks has been observed over
time and with subsequent generations, approaching risks of high-income countries (2).
Immigrants thus retain parts of their risk profile typical for their region of origin, while
changing physical and socio-cultural environments in the host countries entail the grad-
ual change in disease patterns (3). However, cancer incidence and mortality often show
contrasting patterns, precipitated by different underlying factors. The latter has often
been reported to be poorer in immigrant populations when compared to the local-born
population of their host country, presumably due to inferior access to health services
and adequate treatment (4). On the other hand, improving structural conditions and
health care services after migration to high-income countries can also have a positive
influence on cancer mortality (5).

Yet, the magnitude of changing cancer risks and mortality rates — and thus the influence
of environmental and other extrinsic risk factors — can only fully be measured by com-
paring corresponding parameters (such as standardized cancer incidence and mortality
rates) in immigrant populations with those of the population of their country of origin
and with the same immigrant group residing in other host countries, respectively (6). In
doing so, studies can help determining the impact of the national context on disparities
in cancer risk and mortality in immigrant groups (7). Thus, if living conditions in the host
countries would exert strong effects, cancer rates of same-origin immigrants would be
expected (a) to be “caught in the middle”, i.e. between home and host country and (b)
to differ across host countries.

Nevertheless, to date, both approaches have stayed on the side-line, particularly com-
parisons involving more than one host country, and those with respect to migrants from
low- and middle-income countries. Immigrants of Turkish origin form a considerable
ethnic group in many Western European countries, mostly attributable to large labour
migration waves during the 1960s and 1970s. After settling permanently, many were
followed by their families and stayed ever since (8). Today, this group has reached retire-
ment age and their health situation has become an important aspect of public health.
In this study, we aim to be the first to extend traditional comparisons in two ways: first,
we include data on cancer mortality from their country of origin (Turkey) and second,
we compare cancer mortality in Turkish immigrants across four European countries (Bel-
gium, Denmark, France and the Netherlands). Our broader aim was to introduce the
idea of cross-country comparisons of cancer mortality among immigrants and to discuss
strengths, potentials and methodological limitations of this approach.
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Material and Methods

Data sources

Nationwide data on cancer mortality in Turkish immigrants were available for four Eu-
ropean countries: Belgium (1991-1995), Denmark (1992-2001), France (2005-2007) and
the Netherlands (1996-2006). This study partly used the same data as Vandenheede
et al. 2011 and Bhopal et al. 2011 (9-10), who described differences in mortality from
diabetes and circulatory diseases among immigrants. The data from all countries refer to
the complete national population and cover the entire territory of each country. French
data however excluded the overseas departments (Guadeloupe, Martinique, Guyane,
La Réunion). Data from longitudinal, record linkage studies were used in three countries
(Belgium, Denmark, the Netherlands). In these studies, people enumerated at the popu-
lation census were followed through a linkage between the census and the mortality
register. For Belgium, the study cohort was semi-closed. Nobody could enter the study
cohort during the follow-up period, but people could leave the population by emigration
or death. In Denmark and the Netherlands an open cohort design was used. Partici-
pants could enter or exit the study at any point in time during the follow-up period. For
France, cross-sectional data were used. The number of deaths according to country of
birth provided by this study was derived from the national mortality registers, whereas
the person-years at risk (PY) were based on population census information. Mortality
data were centred around the latest population censuses.

Variables

Depending on the country and years of the studies, either the 8th, 9th or 10th revision of
the International Classification of Disease (ICD) was used in order to determine mortality
from cancer. The relevant codes for ICD-9 were 161-163 and 165 for lung cancer, 174-
175 for breast cancer and 151 for stomach cancer. In ICD-10, C30-34 and C39 were used
for lung, C50 for breast, and C16 for stomach cancer. In the Danish dataset ICD-8 codes
were applied until 1993.

Country of birth was used to determine immigrant origin. Consequently, all people who
migrated from Turkey to Belgium, Denmark, France or The Netherlands, were consid-
ered ‘Turkish immigrants’. Non-residents, such as asylum seekers, were excluded from
the analyses.

Age was stratified into 5-year age bands. The recorded age corresponded to age at time
of the population census in linked studies and to age at death in the unlinked study. Con-
sequently, persons from the census linked studies were slightly older than persons from
the unlinked study (and whom we allocated to the same age group).

Statistical analysis

Age-specific mortality rates were computed for the local-born and Turkish population of
each country, using person-years at risk (PY) as the denominator. Next, age-standardised
mortality rates (ASMRs) were calculated based on the direct method of age-standardiza-
tion, using the WHO World Standard Population (11). To examine relative differences in
cancer mortality, country-specific Poisson regression models were fitted using number
of deaths as the dependent variable, person-years at risk as the offset variable, and
country of birth as the independent variable. Due to the low number of cases, site-spe-
cific comparisons were carried out with the Dutch and French datasets only. All analyses
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were performed stratified by sex and adjusted for age.

Data on cancer mortality from Turkey was obtained from Globocan 2000 (12), a year
close to the period covered by the included studies. It represents an estimation of rates
for Turkey as a whole but is based on data from the Izmir cancer registry. Cancer mortal-
ity from Globocan is directly age-standardized to the WHO world population. Ratios of
the age-standardized mortality rates comparing Turkey to the corresponding host coun-
try were calculated as an indicator for the difference in cancer mortality between the
country of birth and the host countries.

All regression analyses were performed using SAS 9.2.

Results

Turkish immigrants had a substantially lower all-cancer mortality than the local-born
populations of the host countries included (table 1). Mortality rate ratios (MRR) were
significantly lower in Turkish immigrants when compared with the populations of all four
host countries. In addition, all-cancer mortality in Turkey (in relation to that of the four
host countries) was equal or lower than that of Turkish immigrants (when compared to
their host country). This implies that all-cancer mortality in Turkish immigrants was in
between that of their country of origin and their host country, respectively.

The magnitude of the advantage in cancer mortality varied according to cancer site (ta-
ble 2). Breast cancer mortality was considerably lower in Turkish immigrant women than
among local-born French and Dutch women. In addition, their mortality risks were in
between that of Turkey and their host country.

Lung cancer mortality among Turkish immigrant women showed contrasting patterns in
those residing in France (where rates converged to the mortality level of native French)
and in the Netherlands (where mortality was even lower than in Turkey). Lung cancer
mortality among Turkish immigrant men in France and The Netherlands was slightly low-
er than that of local-born men. Turkish immigrant men in the Netherlands had slightly
higher age-adjusted lung cancer mortality compared to the lung cancer mortality in Tur-
key.

Stomach cancer mortality was significantly higher in Turkish immigrants when compared
to local-born French and Dutch. Furthermore, it also exceeded stomach cancer mortality
in Turkey.

Discussion

Our results showed that Turkish immigrants tend to have a lower overall cancer mortal-
ity and lower cancer-specific mortality rates for breast and lung cancer when compared
to local-born populations in the host countries. The results on breast cancer mortality
are in line with results from several national studies on cancer risks among Turkish immi-
grants Europe (1, 13); however a study from Germany showed a convergence of breast
cancer incidence among Turkish immigrant women towards the risks of women without
immigrant background of younger ages in Hamburg, Germany (14).

Mortality from lung cancer varied considerably between Turkish immigrants in the Neth-
erlands and France, and among women and men. Despite the higher smoking preva-
lence in the general population, Turkish immigrants in the Netherlands seem to have
a lower lung cancer mortality than Turkish immigrants in France. The reason for these
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variations might be related to different durations of stay or migration histories of the
immigrants, acculturation mechanisms, selection effects or misclassification. Influencing
factors could be differences in smoking prevalence and smoking policy, e.g. smoking laws
and the availability of cigarettes, in these countries. In the Netherlands, prevalence of
smoking in the general population is higher than in France (15), which is also reflected in
a higher lung cancer mortality in the general population of the Netherlands as compared
to France. These factors might interact with the beliefs and smoking behaviours that im-
migrants bring from their country of birth and retain in their ethnic communities over
time (3). The results indicate the presence of specific effects that can be related to the
situation in the host country on lung cancer mortality among Turkish immigrants.
Stomach cancer mortality in Turkish immigrants was not only higher than in local-born
French and Dutch but also exceeded mortality rates from Turkey itself. The higher stom-
ach cancer mortality among Turkish immigrants compared to the local-born population
is in line with several national studies on cancer risks among Turkish immigrants in Eu-
rope (1, 13-14). In Turkey, stomach cancer represents one of the leading causes of death
and varies greatly according to geographical region (16). This is mainly due to a higher
prevalence of infection with Helicobacter pylori and differences in diet, e.g. more salty
foods. Our results on stomach cancer mortality among Turkish immigrants therefore
suggest the presence of factors that are related to the situation in their country of origin.
Higher stomach cancer mortality of Turkish immigrants when compared to mortality in
Turkey might also be explained by the fact that Globocan data from Turkey are estimated
based on data from one region, covered by the lzmir cancer registry. Data from this
mainly urban region in West-Turkey might not be representative for rural regions with a
higher prevalence of H. pylori infections and possibly higher stomach cancer mortality.
This especially applies to rural East-Turkey, where the majority of Turkish immigrants in
Europe originates from.

Feasibility and potentials of multinational studies on cancer mortality in immigrants
The study showed that immigrant-specific data on cancer mortality were available from
several European countries and that cross-country comparisons of immigrant cancer
mortality were possible, while suffering from several methodological limitations. Lag
time, i.e. the time between the exposure to risk factors and cancer mortality, played a
major role in the interpretation of our results. Since the included studies covered diver-
gent observation periods, time since migration is different in Turkish immigrants across
the four host countries. This, together with different study designs, limits the compa-
rability of mortality rates across countries and represents a weakness of our research
design. Globocan data on cancer mortality from Turkey are an extrapolation of data from
one single cancer registry and can therefore only provide a limited point of reference
regarding cancer mortality in Turkey as a whole.

The large difference between the crude and the age-adjusted estimates in the immigrant
group emphasized substantial differences in age structure between immigrant popula-
tions and the local-born populations in the host countries. The difference in age be-
tween cross-sectional and longitudinal data may have resulted in an underestimation
of mortality in France as opposed to the other countries. This especially applied to data
from the Netherlands and Denmark, which were based on a ten-year observation period
and where age at census time was used. Yet, these differences did not have an influence
on the mortality rate ratios as the method for observation was the same for local-born
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and immigrant populations in each country. It may, however, limit the comparability
across countries.

The number of deaths among immigrants was rather small, in particular for stomach
cancer and when stratified for age and sex. For this reason, to date only studies focussing
on common cancers in sufficiently large population subgroups are possible. However,
as the absolute number and proportion of immigrants and ethnic minorities in Europe
increases, the number of cases will increase in the future.

The registration of deaths of immigrants is challenging for several reasons. Mortality
among older immigrants is often underestimated due to unregistered remigration (and
death outside of the country of residence). For instance, of all immigrants of Turkish
origin, who permanently settled in the Netherlands, about 22% die abroad, i.e. in their
country of birth (17). While the death itself is in most cases registered with the Dutch au-
thorities, the cause of death often remains unknown, leading to a considerable propor-
tion of deaths that cannot be attributed. Future studies on cancer mortality of European
populations, in particular on cancer mortality among specific sub-populations such as
immigrants and ethnic minority groups, will benefit from improvements in the standard-
ization of mortality registration across Europe.

Conclusions

Overall, studying the potentials of multinational comparisons of cancer mortality among
immigrants yielded promising results. This applies to both methodological consider-
ations that were challenged and new insights that could be gained by conducting such
multi-way comparisons. Prospectively, our approach can potentially be extended to
other immigrants groups, host countries and cancer sites. We recommend using this ap-
proach for the study of effects of national-level conditions on the health of population
subgroups. In a similar manner, a recent study by Agyemang (18) analysed the associa-
tion between metabolic syndrome and type Il Diabetes in ethnic groups in The Nether-
lands and the UK.

Cancer is known to be multifactorial. In the development of most cancer sites nature
(or genetic predispositions) and nurture (or environmental factors) seem to interact at
different time points during life course. Aim of future studies based on multinational
databases could be to distinguish ‘country of origin’-related from ‘country of residence’-
related factors in more detail. The approach we tested in this study is a promising step
forward to such studies, which should ideally include data from different host countries
and from the country of origin.

Acknowledgements

This paper is a product of the EU-funded project Migrant and Ethnic Minority Health
Observatory (MEHO) (http://www.meho.eu.com). We thank Statistics Netherlands for
providing tabular data on cancer mortality by age, sex and country of origin in the Neth-
erlands.

Conflict of interest
The authors declare that there is no conflict of interest associated with this manuscript.

95



References

1.

10.

11.

12.
13.

14.

15.

16.
17.

18.

Arnold M, Razum O, Coebergh JW. Cancer risk diversity in non-western migrants to Europe: An
overview of the literature. Eur J Cancer. 2010 Sep;46(14):2647-59.

Stirbu I, Kunst AE, Vlems FA, Visser O, Bos V, Deville W, et al. Cancer mortality rates among first
and second generation migrants in the Netherlands: Convergence toward the rates of the native
Dutch population. Int J Cancer. 2006 Dec 1;119(11):2665-72.

Spallek J, Zeeb H, Razum O. What do we have to know from migrants’ past exposures to
understand their health status? a life course approach. Emerg Themes Epidemiol. 2011;8(1):6.
0oi SL, Martinez ME, Li CI. Disparities in breast cancer characteristics and outcomes by race/
ethnicity. Breast Cancer Res Treat. 2010 Oct 7.

Razum O, Twardella D. Time travel with Oliver Twist--towards an explanation for a paradoxically
low mortality among recent immigrants. Trop Med Int Health. 2002 Jan;7(1):4-10.

Parkin DM, Khlat M. Studies of cancer in migrants: rationale and methodology. Eur J Cancer. 1996
May;32A(5):761-71.

Agyemang C, Kunst AE, Stronks K. Ethnic inequalities in health: does it matter where you have
migrated to? Ethn Health. 2010 Jun;15(3):216-8.

Cohen R. The Cambridge survey of world migration. Cambridge: Cambridge University Press; 1995.
Vandenheede H, Deboosere P, Stirbu I, Agyemang CO, Harding S, Juel K, et al. Migrant mortality
from diabetes mellitus across Europe: the importance of socio-economic change. Eur J Epidemiol.
2011 Dec 14.

Bhopal RS, Rafnsson SB, Agyemang C, Fagot-Campagna A, Giampaoli S, Hammar N, et al. Mortality
from circulatory diseases by specific country of birth across six European countries: test of
concept. Eur J Public Health. 2011 May 20.

Ahmad O, Boschi-Pinto C, A.D. L, C.J.L. M, Lozano R, Inoue M. Age standardization of rates: a new
WHO standard. WHO, editor. Geneva2001.

IARC. Globocan 2000. Cancer Incidence, Mortality and Prevalence Worldwide. Lyon: IARC; 2000.
Hemminki K, Li X, Czene K. Cancer risks in first-generation immigrants to Sweden. Int J Cancer.
2002 May 10;99(2):218-28.

Spallek J, Arnold M, Hentschel S, Razum O. Cancer incidence rate ratios of Turkish immigrants

in Hamburg, Germany: A registry based study. Cancer Epidemiol. 2009;33(6):413-8.

European health for all database (HFA-DB) [database on the Internet]. World Health

Organization Regional Office for Europe. 2012. Available from: http://data.euro.who.int/hfadb/.
Yalcin S. Nutrition and gastric cancer in Turkey. Nutr Cancer. 2009;61(6):900-2.

Garssen J, Bos V, Kunst AE, Van der Meulen A. Sterftekansen en doodsoorzaken van niet-
westerse allochtonen. CBS Bevolkingstrends. 2003;3e kwartaal 2003:12-27.

Agyemang C, Kunst AE, Bhopal R, Zaninotto P, Nazroo J, Unwin N, et al. A cross-national
comparative study of metabolic syndrome among non-diabetic Dutch and English ethnic groups.
Eur J Public Health. 2012 Apr 28.



6

Diverging breast and stomach cancer incidence and
survival in migrants in the Netherlands, 1996-2009

M. Arnold, M.J. Aarts, S. Siesling, M. van der Aa,
O. Visser, JW.W. Coebergh

Acta Oncologica
in press



PART Il: Studies on Cancer in Migrants in Europe

Abstract

Background: Migrant populations usually experience a health transition with respect to
their cancer risk as a result from environmental changes and acculturation processes.
We investigated breast and stomach cancer risk and survival in migrants to the Nether-
lands in a retrospective cohort study.

Methods: Invasive breast (n=96,126) and stomach cancer cases (n=24,496) diagnosed
1996-2009 were selected from the population-based Netherlands Cancer Registry. Stan-
dardised Incidence Ratios (SIRs) were computed as the ratio of observed and expected
cancers. Differences in survival were expressed as Hazard Ratios (HRs) using Cox regres-
sion and relative survival rates (RSR).

Results: Women from Morocco, Suriname and Turkey exhibited a significantly lower risk
for breast cancer than native Dutch women (SIR range: 0.5-0.9), 5-year RSR being slightly
lower in premenopausal (range 74-83%) and slightly higher in postmenopausal migrant
women (range 83-92%) when compared to Dutch natives (83% and 82% respectively).
Hazards of death were significantly increased in premenopausal Moroccan (HR=1.4, 95%
Cl: 1.0-2.0) and Surinamese (HR=1.3, 1.0-1.7) patients.

The incidence of non-cardia stomach cancer was significantly elevated in all migrants,
except in Indonesians, being highest in Turkish males (SIR=2.2, 1.9-2.6). Cardia stomach
cancer appeared to be less frequent in all migrants, being lowest in Surinamese males
(SIR=0.3, 0.2-0.5). One-year RSR for stomach cancer were significantly better in migrants
from Morocco, Suriname and Turkey in comparison with native Dutch. Correspondingly,
hazards of death were significantly reduced in patients from the Antilles (HR=0.7, 0.6-
1.0), Suriname (0.7, 0.6-0.8), Turkey (0.7, 0.6-0.8) and Morocco (0.8, 0.6-0.9).

Conclusion: The lower incidence rates of breast and cardia stomach cancer in migrants
as well as their higher non-cardia stomach cancer rates reflect most likely early life ex-
posures including pregnancy and/or dietary patterns during life-course. The favourable
cancer risks in migrants might also be useful for cancer prevention in the Dutch popula-
tion and worthwhile to sustain.
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Introduction

Migration has substantially characterized the societies of Western European countries,
which especially holds for the Netherlands with every fifth citizen having a foreign back-
ground of first or second degree (1). Increasing ethnic diversity in populations demands
new orientation of social services and health care. In particular the aging of relatively
young migrant groups in the Netherlands entails new challenges regarding health care
supply, appropriateness and equality. Social gradients in cancer burden need to be ad-
dressed and monitored carefully since especially the concomitance of low socioeconom-
ic position and foreign ethnicity has been observed to increase health inequalities.
Cancer incidence varies greatly across and within countries and populations (2). Al-
though migrants from low-income countries usually experience lower all-cancer risks,
substantial site-specific disparities develop in comparison with the populations of their
home and their host countries: whereas cancers associated with a Western lifestyle
(such as breast, colorectal and prostate cancer) occur significantly less in most migrant
groups, contrasting cancers with viral or bacterial origins (like stomach, liver or oral
cancers). This pattern has been confirmed by studies conducted in many industrialized
countries, including the Netherlands (3). Moreover, cancer risk differences between the
native population and migrants were found to diminish over time and with upcoming
migrant generations (4). This process of converging cancer risks, likely to be induced by
acculturation processes, is an interesting phenomenon and may help solving unclear
aetiology questions. Cancer survival not only reflects the incidence patterns but also
accessibility and participation to early detection programs and possibly differences in
treatment across population groups. Elucidating these differences is essential for pro-
viding adequate, culturally sensitive health care and for assuring high quality of preven-
tive measures.

Breast cancer represents the most common malignancy among women world-wide and
has become most frequent in developed regions of the world, especially since mass
screening evolved. In particular reproductive patterns and to some extent lifestyle-relat-
ed exposures are known to be key risk factors (5). If detected at an early stage, survival
rates for breast cancer are high (6). Thus, population-based survival differences in breast
cancer can partly be attributed to screening attendance, i.e. an early stage diagnosis, and
to a lesser extent by treatment quality and the presence of co-morbidities (7). Stomach
cancer, however, is predominantly caused by chronic infection with the helicobacter py-
lori bacterium, being endemic in many less-developed regions of the world (8). Stomach
cancer typically develops several decades after infection - exposure is most frequently
experienced during childhood, in first generation migrants typically in the country of
birth. As survival from stomach cancer is low (6), disparities are more likely due to dif-
ferences in genetic predisposition or still unknown factors rather than treatment and
detection.

We selected two very different and contrasting cancer sites — breast cancer occurring
less and stomach cancer being more prominent in migrants compared to the local-born
population of their host country — to demonstrate the effect of migration-related risk
factors on cancer risk and survival in later life. The recently changed multicultural char-
acter in combination with the population-based cancer registry since 1989 make the
Netherlands a unique place to conduct migrant studies on cancer. Following regional
analyses, this is to our knowledge the first analysis of cancer incidence and cancer sur-
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vival in the largest migrant groups in the Netherlands.
Material and Methods

Cancer Cohort

Invasive stomach (ICD9 (1510) and ICD10 (C16), excluding lymphomas) and female
breast (ICD9 (1740) and ICD10 (C50)) cancer cases diagnosed between 1996 and 2009
were acquired from the population-based Netherlands Cancer Registry (NCR). We distin-
guished cardia from non-cardia stomach cancers, since they are known to be caused by
different mechanisms and exhibit a different prognosis (5). In breast cancer, pre- (below
age 50) and postmenopausal (age 50 and older) patients were distinguished.

The nationwide Dutch pathology laboratory network and registry for histo- and cyto-
pathology (PALGA), regularly reports all diagnosed malignancies to the regional cancer
registries. The national hospital discharge databank, which receives discharge diagnoses
of admitted patients from all Dutch hospitals, completes case ascertainment. After no-
tification, trained registry personnel collect data on diagnosis, staging, and treatment
from the medical records, including pathology and surgery reports, from the patient files
using the registration and coding manual of the NCR. Stage at diagnosis was taken into
account using the tumour-node-metastasis (TNM) classification at the year of diagnosis
(9). Hereby, pathological and clinical TNM were combined into one variable, primarily
referring to the pathological stage unless missing.

We identified migrants based on their country of birth (COB) which is routinely collected
in the NCR and supplemented with data from the nationwide database of all municipal
population registries in case of death or emigration. Patients with unknown COB were
excluded. The largest migrant groups, originating from Turkey, Morocco, Suriname, the
Netherlands Antilles/Aruba as well as Indonesia, were analysed separately. We applied
an ecological proxy for SES by using four-digit postal code at the time of diagnosis, ob-
tained from the Netherlands Institute for Social Research (a governmental organisation).
SES was based on mean income per household, the percentage of households with a
low income and the percentage of households with a low education. SES was analysed
in deciles (1=first-third decile, 2=fourth-seventh decile, 3=eighth-tenth decile), resulting
in three SES levels: high, intermediate and low.

Incidence analyses

Incidence rates were calculated per age group (0-14, 15-29, 30-44, 45-64 and 65 years
and older), sex and year of diagnosis with cancer incidence rates of the entire Dutch
population as reference, acquired from Statistics Netherlands (1). Population data of all
legal residents of the Netherlands contained country of birth as a proxy for migration
background and were available for the period 1996-2009. Expected numbers of cancer
cases in each migrant group were derived from annual population data as well as age-
and sex-specific cancer incidences and were compared with the observed numbers of
cases in our data. Standardized incidence ratios (SIRs) were computed as the ratio be-
tween observed and expected numbers of cases between 1996 and 2006 with their 95%
confidence intervals (Cls), calculated after log transformation.

Survival analyses
Vital status was established either directly from the patient’s medical record or through
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linkage of cancer registry data with the (automated) municipal population registries
which record information on their deceased inhabitants (follow-up until December 31st,
2010). Not all of these regional cancer registries (which together constitute the NCR)
had complete registration of COB. In case of cancers with low lethality, patients being
alive at the end of follow up may have missing COB. For breast cancer (low lethality), we
therefore only included data of cancer registries with complete registration of COB for
the survival analyses and stage distribution. These data were gathered from the former
areas (both rural and urban) of the comprehensive cancer centres Amsterdam, West and
Stedendriehoek Twente all together covering about 40% of the Dutch population. Bian-
nual organized mass screening for breast cancer was gradually introduced since 1991 at
age 50-69, being extended to 75 years since 1998.

Survival analyses were performed for patients diagnosed from 1996 onwards. First, haz-
ard ratios (HRs) for all-cause mortality were computed using Cox regression analysis,
adjusting for all relevant covariables, i.e. age (continuously), sex (female versus male),
country of birth, SES (high, intermediate vs. low), stage and cancer site (stomach: cardia
vs. non-cardia).

Second, cohort-based relative survival (RSRs) was calculated. In order to account for dif-
ferent competing risks and comorbidities among most migrants, we incorporated coun-
try of birth-specific death rates in the background mortality. This approach had been
used earlier to correctly measure socioeconomic differences in cancer survival (10). In
order to correct for low numbers of deaths in some groups, we used log-linear regres-
sion with interaction terms for period, age and sex to smooth the mortality rates. All
analyses were generated using SAS 9.3 software.

Results

Table 1 summarizes the main characteristics of the study cohort. During the study pe-
riod 96,126 invasive breast cancer cases and 25,496 stomach cancer were included. All
migrants, except Indonesians, were on average much younger at cancer diagnosis com-
pared to Dutch natives and came from lower socioeconomic backgrounds, especially mi-
grants from Turkey and Morocco. The aging of originally relatively young migrant groups
in the Netherlands was reflected in the increasing numbers of cancer cases over this 10-
year period, especially among women from Turkey and Morocco. Substantial increases
were also observed for stomach cancer in all migrant groups, except for Indonesians.
Dutch natives showed an absolute decrease in breast cancer cases and a decrease in
stomach cancer cases over time (data not shown).

Breast cancer

Migrants also had a slightly disadvantageous stage distribution in breast cancer when
compared to Dutch natives (table 1). Migrant women from Turkey (SIR=0.5), Morocco
(SIR=0.6) and Suriname (SIR=0.7) exhibited significantly lower breast cancer risks than
native Dutch women (table 2).

The risk of dying was significantly higher in premenopausal women from Morocco
(HR=1.4; 95%Cl: 1.0-2.0) and Suriname (HR=1.3; 95%Cl: 1.0-1.7) in comparison with na-
tive Dutch women (table 3). Additional adjustment for stage at diagnosis reduced these
survival disparities in premenopausal women, being no longer statistically significant. In
this age group five-year relative survival ranged from 74% in Moroccan to 83% in
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Table 1 Description of cohort of newly diagnosed breast and stomach cancer cases in
the Netherlands according to country of birth (1996-2009)

Country of birth

Native Dutch  Antilles/Aruba Indonesia Morocco Suriname  Turkey

Breast cancer

Total (n) 92,197 366 1964 325 888 386
Mean age (yrs) 63 53 67 46 54 49
SES high (%) 29 25 37 12 22 12
SES mid (%) 34 25 26 17 16 13
SES low (%) 37 49 37 71 62 75
SES unknown (%) 0.1 0.8 0.3 0.0 0.2 0.3
Stage* (n included) 45,927 221 1,253 196 664 242
Stage 1 (%) 38 38 36 21 33 27
Stage 2 (%) 44 46 44 49 49 47
Stage 3 (%) 11 11 11 21 11 19
Stage 4 (%) 5.6 4.1 6.0 46 5.6 5.0
Stage unknown (%) 1.9 1.4 2.8 3.1 1.5 2.5
Median FU (yrs) 4.6 4.1 4.7 3.9 4.5 4.5
Stomach cancer

Total (n) 24,443 83 279 154 263 274
Females (%) 36 46 37 32 41 30
Mean age (yrs) 71 57 70 57 61 56
Cardia (%) 16 38 13 28 11 14
Non-cardia (%) 84 62 87 72 89 86
SES high (%) 24 19 35 8 15 5
SES mid (%) 35 16 28 19 16 13
SES low (%) 41 65 37 72 68 81
SES unknown (%) 0.0 0.0 0.0 0.0 0.4 0.0
Stage cardia 6,869 13 105 20 30 38
(nincluded)

Stage 1 (%) 9.0 0.0 6.7 20 6.7 13
Stage 2 (%) 12 0.0 16 0.0 33 18
Stage 3 (%) 16 31 16 10 27 11
Stage 4 (%) 41 46 31 50 33 45
Stage unknown (%) 22 23 30 20 30 13
Stage non-cardia 17,574 70 174 134 233 236
(nincluded)

Stage 1 (%) 13 7.1 10 16 17 17
Stage 2 (%) 11 5.7 7.5 14 9.4 13
Stage 3 (%) 15 14 11 19 16 19
Stage 4 (%) 38 57 38 41 39 37
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Table 1 (continued)

Country of birth

Native Dutch  Antilles/Aruba Indonesia Morocco Suriname  Turkey

Stage unknown (%) 23 16 33 10 18 13
Median FU (yrs) 0.5 0.9 0.6 0.7 0.9 1.0
Cardia 0.6 0.9 0.6 0.5 0.6 0.7
Non-cardia 0.5 0.9 0.5 0.9 1.0 1.1

SES = Socioeconomic Status; FU = Follow Up; *data on stage distribution of breast cancer are based on the
former regions of Comprehensive Centres Amsterdam, West and Stedendriehoek Twente.

Table 2 Standardised Incidence Ratios (SIRs) for breast and stomach cancer with 95%
confidence intervals (Cl) for Males (M) and Females (F) according to country of birth
(1996-2009)*

Country of birth

Antilles/Aruba Indonesia Morocco Suriname Turkey
SIR 95%ClI SIR 95%ClI SIR 95%Cl SIR  95%ClI SIR  95%Cl
F 1.0 (0.9-1.1) 0.9 (0.9-1.0)0 0.6 (0.5-0.6) 0.7 (0.7-0.8) 0.5 (0.4-0.5)
F 16 (1.2-23) 0.5 (0.4-05) 15 (1.1-2.00 13 (1.1-1.6) 1.8 (1.5-2.3)
M 12 (09-1.7) 05 (0.4-0.5) 0.9 (0.8-1.1) 1.2 (1.0-1.4) 1.7 (1.4-1.9)
Cardia F 1.3 (0.6-29) 0.6 (0.4-09) 05 (0.1-1.4) 0.9 (0.5-1.5) 0.8 (0.4-1.6)
M
F

Breast Cancer

Stomach
cancer

0.5 (0.2-1.0) 0.6 (0.5-0.8) 0.4 (0.3-0.7) 0.3 (0.2-0.5) 0.7 (0.5-1.0)
1.7 (1.2-24) 04 (0.3-05) 1.7 (1.3-23) 1.4 (1.2-1.7) 2.1 (1.7-2.6)
M 17 (1.2-24) 04 (03-04) 1.2 (1.0-1.5) 1.7 (1.5-2.0) 2.2 (1.9-2.6)

Non-
cardia

*Native Dutch = Reference (SIR=1.0); bold blue numbers are significant at p<0.05 level

Indonesian and Dutch women. In postmenopausal women, 5-year relative survival of
invasive breast cancer was 82% in Dutch and ranged from 83% in Indonesian to 92% in
Antillean women.

Stomach cancer

Stomach cancer risk was significantly lower in migrants from Indonesia (SIR=0.5) and
higher in (male and female) migrants from Turkey (1.7 and 1.8, respectively) and Surina-
me (1.2 and 1.3) as well as in males from the Antilles/Aruba (1.6) and Morocco (1.5). The
risk for cancer of the cardia was lower in all migrant groups as compared to native Dutch
patients, but only significantly in migrants from Indonesia and males from Morocco and
Suriname. In contrast, non-cardia stomach cancer risk was significantly elevated in all
groups except Indonesians and Moroccan females (table 2).

Hazard of death was reduced in migrants from the Antilles (HR=0.7), Suriname (HR=0.7),
Turkey (HR=0.7) and Morocco (HR=0.8) was relative to Dutch natives (table 3). One-year
relative survival rates was 36% in Dutch natives, but ranged between 39% in Indonesian
to 54% in Turkish migrants, holding for both cardia and non-cardia stomach cancer (ex-
cept for Moroccan cardia patients), however more pronounced in the latter.
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Table 3 Survival estimates for breast and stomach cancer according to country of birth

(1996-2009)

Country of birth

Native Dutch  Antilles/Aruba Indonesia Morocco Suriname Turkey
Breast cancer*
% alive at end 65 67 59 76 72 74
of FU
Age <50 yrs 75 61 70 73 72 72
Age 250 62 70 58 83 72 77
HRe“d (95%Cl) 1.0 (Ref) 0.7 (0.5-09) 1.1 (1.0-1.2) 08 (0.6-1.0) 0.8 (0.7-09) 0.7 (0.5-0.9)
HRediusted? 1.0 (Ref) 1.1 (0.8-1.4) 09 (09-1.0) 14 (1.0-19) 1.2 (1.0-14) 11 (0.9-15)
Age < 50* 1.0 (Ref) 14 (09-22) 11 (0.8-16) 1.4 (1.0-2.0) 13 (1.0-1.7) 1.2 (0.81.7)
Age < 50staeel 1.0 (Ref) 13 (0.8-2.0) 12 (09-1.7) 12 (09-1.7) 1.2 (0.9-1.5) 1.0 (0.7-1.4)
Age 2 50* 1.0 (Ref) 1.1 (0.7-1.5) 1.0 (0.9-1.1) 11 (0.6-2.0) 1.1 (0.9-1.3) 0.9 (0.6-1.3)
Age 250" 10 (Ref) 1.0 (0.7-1.5) 1.0 (0.9-1.0) 09 (0.5-1.6) 1.1 (0.9-1.3) 0.9 (0.6-1.3)
5-year RSR 82 (82-82) 87 (81-93) 83 (80-86) 78 (71-85) 82  (78-86) 83  (77-89)
(95%Cl)
Age <50 83 (82-84) 78 (67-89) 83 (76-90) 74 (65-83) 80 (75-85) 76  (68-84)
Age 250 82 (81-83) 92 (86-98) 83 (80-86) 89 (79-99) 83  (78-88) 91  (84-98)
10-year RSR 71 (70-72) 71 (61-81) 71 (66-76) 65 (54-76) 70  (65-75) 70  (61-79)
(95%Cl)
Age <50 73 (72-74) 67 (52-82) 70 (61-79) 62 (50-74) 64  (56-72) 66  (55-77)
Age 250 71 (70-72) 73 (60-86) 71  (66-76) - - 76  (68-84) 74 (56-92)
Stomach Cancer
% alive at end 6 15 10 18 17 21
of FU
HRe" (95%Cl) 1.0 (Ref) 0.7 (0.6-09) 09 (0.819) 0.6 (0507 06 (0508 0.7 (0.6-0.7)
HR® 1.0 (Ref) 0.7 (0.6-1.0) 1.0 (0.8-1.1) 0.8 (0.6-09) 0.7 (0.6-0.8) 0.7 (0.6-0.8)
Cardia® 1.0 (Ref) 0.8 (0.4-14) 1.0 (0.8-1.2) 0.7 (0.5-1.2) 09 (0.6-1.3) 0.7 (0.5-1.0)
Non-cardia® 1.0 (Ref) 0.7 (0.6-1.0) 09 (0.8-1.1) 0.8 (0.6-09) 0.7 (0.6-0.8) 0.7 (0.6-0.9)
1-year RSR 36 (35-37) 47 (36-58) 39  (33-45) 48 (40-56) 51  (45-57) 54  (48-60)
(95%Cl)
Cardia 36 (35-37) 45 (18-72) 38 (28-48) 25 (6-44) 41 (23-59) 49  (33-65)
Non-cardia 36 (35-37) 47 (35-59) 38 (3145) 51 (42-60) 52  (45-59) 55  (49-61)
5-year RSR 1 (11-11) - - 18 (13-23) 22 (15-29) 24  (18-30) 25 (19-31)
(95%Cl)

FU=Follow-Up; HR=Hazard Ratio; RSR=Relative Survival Rate; Cl=Confidence Interval; Ref=Reference
* for the breast cancer survival analyses 48,503 patients were included.

"adjusted for age, socioeconomic status, stage and country of birth

*adjusted for age, socioeconomic status and country of birth
$ adjusted for age, sex, socioeconomic status, stage, country of birth and stomach site (cardia/non-cardia)
$ adjusted for age, sex, socioeconomic status, stage and country of birth
bold numbers are significant at p<0.05 level
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Discussion

Migrants carried significantly lower risks of breast and cardia stomach cancer, contrasting
higher non-cardia stomach cancer risks relative to patients from the native Dutch popu-
lation. High mortality among migrant breast cancer patients could largely be explained
by stage at diagnosis. Stomach cancer survival was significantly better in migrants from
Morocco, Suriname and Turkey compared to Dutch natives and with only little variation
by subsite (cardia, non-cardia). Contrary to our expectations, relative breast and stom-
ach cancer survival was generally better in migrants as compared to native Dutch cancer
patients.

The reasons for lower breast cancer risks in migrant women compared to native women
of Western countries can partly be explained by differences in reproductive and lifestyle
patterns. More specifically, reproductive indicators such as the early age at menarche
and higher age at first birth as well as the number of children, breastfeeding behaviours
and the use of hormonal therapies in postmenopausal women represent key risk factors
in the carcinogenesis of breast cancer (5). Migrant women from less developed countries
often exhibit many protective risk factors that subsequently lower their breast cancer
risk (11). Low breast cancer incidences in migrant women of non-Western origin residing
in the Netherlands have also been reported by several studies from the Netherlands (12-
13) and other Western European countries (14-16). Breast cancer is curable if detected
at an early stage and treated adequately. Similar or better breast cancer survival rates
appeared in migrant women in contrast to lower rates in studies from the US and New
Zealand (17-18). These disparities in breast cancer survival may reflect differences in
screening attendance which has often been observed to be significantly lower in migrant
women in the Netherlands (19) but also in other countries (20-21). Important barriers
in migrant women residing in the Netherlands are lacking knowledge and awareness as
well as socio-cultural aspects as important inhibiting factors influencing screening up-
take. Nevertheless, considering the very low breast cancer risk in migrant women, low
attendance rates in breast cancer screening programmes are presently not worrisome.
To the contrary, a higher screening uptake might even be unfavourable in these groups,
entailing a high ‘number needed to screen’ and thereby risking a high number of false
positive.

High risks of non-cardia stomach cancer in migrant populations are likely to be asso-
ciated with helicobacter pylori (H. pylori), typically acquired during early childhood,
i.e. before migration. H. pylori incidence is highest in developing countries, but also in
southern and eastern Europe, and transmission is fostered by poverty associated fac-
tors such as unhygienic and crowded living conditions (5, 8). Thus, migrants from low-
income countries experience a relatively high stomach cancer incidence when compared
to the population of their host country, which is also evident in our data. Differences
between cardia (proximal tumours, close to the gastro-oesophageal junction) and non-
cardia (distal tumours) stomach cancer incidence may be due to different underlying
risk factor patterns. Whilst the association to H. pylori infection seems to be confined
to non-cardia stomach cancers, risk factors for cardia stomach cancer are more similar
to those of oesophageal cancers, thus lifestyle related factors such as diet, smoking and
alcohol consumption (22). In fact, adenocarcinomas of the distal oesophagus and cardia
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stomach cancer were found to be one clinical entity (23). This explains the high rates for
non-cardia but low rates for cardia stomach cancer among migrants that we found in our
study. Yet, possible modification of the carcinogenicity of H. pylori in concurrence with
environmental factors cannot be excluded and still needs to be investigated.

Contrary to our expectations, the study revealed favourable stomach cancer survival
rates in most migrant groups, irrespective of the exact tumour location and even though
stage distribution at diagnosis was worse than among Dutch natives (table 1). Several
other studies, however, found that stomach cancer survival was especially poor in mi-
grants (3). Due to the high fatality of stomach cancer in general, differences in survival
are unlikely to be influenced by early detection measures or possible treatment inequali-
ties. As a result, the observed differences are likely to be driven by other causes that are
beyond the currently known risk factors. Differences in genetic predisposition might for
instance play a causal role. Another explanation for the observed survival advantage
might be the so called salmon bias. The remigration of diseased persons back to their
country of origin without de-registering with the Dutch authorities, renders them statis-
tically immortal and results in low survival rates (24).

Our results are limited with regard to the validity of the migrant definition we used in
our study. Country of birth is currently the most accepted proxy for ethnicity, although it
has limitations with regard to cultural and ethnic identity (25). This limitation resulted in
different results for migrants originating from Indonesia, formerly Dutch Indies, a Dutch
colony, when compared to the other migrant groups. On the one hand, most people
who were born in Indonesia and migrated to the Netherlands had Dutch ancestors and
were ethnic Dutch, and on the other hand, their migration history to the Netherlands
reaches back much longer than that of ‘newer’ migrants. Moreover, there was missing
COB information for many individuals still alive at the end of follow-up. Due to generally
low survival rates, this hardly affected stomach cancer survival in our study. However,
for breast cancer with on average better survival, data from only three regional cancer
registries with sufficient completeness could be included. Only by doing this, we were
able to calculate reliable estimates of survival rates according to COB. We assumed that
the completeness of registration of COB affects migrants and natives similarly, although
registration clerks might have been more likely to register COB in case of a non-Dutch
patient.

Due to lacking data availability in the reference population, we could not apply the SES
proxy in the incidence analyses. This leaves uncertainty of how much of the effect may
be attributable to socioeconomic circumstances. Yet, the survival analyses showed sig-
nificant effects after adjusting for potentially confounding socioeconomic factors. As age
at migration and duration of residence are not available in NCR data (as in few other
cancer registries in the world) , we were not able to assess the impact of these factors.
On the other hand, we were able to accurately estimate relative survival using country of
birth-specific background mortality provided by Statistics Netherlands.

Especially by the cancer experience of Indonesian migrants (most of whom reside in
the Netherlands for more than 60 years), our results emphasize the importance of life
course in the analysis of cancer risks in migrant populations. Exposures before, during
and after migration underscore key hints for causal inferences in carcinogenesis. In par-
ticular, early life exposures (non-cardia stomach cancer) and acculturation processes
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(breast cancer) play important roles in the change of cancer risks over time and across
generations.

Survival disparities require careful monitoring and counteraction with preventive means
as well as improved access to healthcare. This is especially relevant for access to care for
upper gastrointestinal section complaints and symptoms. Migrant-specific risk profiles
should complement guidelines for the detection and management of stomach cancer.
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PART Il: Studies on Cancer in Migrants in Europe

Abstract

Background: Studies on cancer in migrants can shed light on grey areas in cancer aetiol-
ogy and help assessing the effectiveness of prevention measures. In this study, we aim to
determine the impact of migration and different ethnic backgrounds on cervical, colon
and oesophageal cancer risk and survival.

Methods: Cancers diagnosed 1996-2009 were selected from the Netherlands Cancer
Registry. Besides standardized incidence ratios, differences in survival were explored us-
ing Cox regression and relative survival analysis.

Results: All migrant women had increased risks for cervical cancer when compared to
Dutch native women, ranging from SIR=1.8 (95%Cl: 1.6-2.2) in Surinamese women to 1.2
(0.9-1.5) in Turkish women. Relative survival was better among Moroccan, Surinamese
and Antillean migrants (5-yr RSR range: 71-73%) compared to that of native Dutch (66%),
however poorer in Indonesians (51%). While oesophageal cancer risk was lower in all
migrants with SIRs ranging from 0.1 to 0.6, survival was slightly lower relative to Dutch
natives (1-yr RSR 21-32% compared to 37%, Turkish: 42%). Colon cancer was less com-
mon among migrants, particularly among Moroccans and Turkish. 5-yr RSR from colon
cancer was equal or better in all migrants (range: 48% in Indonesians to 62% in Turkish)
compared to Dutch natives (48%).

Conclusion: Risk of cervical, oesophageal and colon cancer in migrants mainly reflects
the risks in their countries of origin. Almost similar cancer survival in migrants and native
Dutch points toward successful and comprehensive healthcare in the Netherlands. Pri-
mary cancer prevention should target high-risk groups and involve migration-sensitive
approaches.

112



Cervical, colon and oesophageal cancer

Introduction

Studies on cancer in migrant populations may provide valuable insight into carcinogen-
esis and be helpful in exploring the contributions of environmental and genetically de-
termined risk factors as well as their interaction (1).

Cervical cancer is the second most common female cancer worldwide and varies greatly
on a global scale, being most prevalent in developing countries. Studies from Sweden
reported increased risks of cervical cancer in immigrant women (2-3), especially among
those who originate from Central America and Middle Africa (2-3). The opposite was
true for women from Eastern Africa and Asia, who had lower risks than Swedish-born
women (2). The heterogeneous geographical and ethnic distribution of cervical cancer
has been found to be strongly linked to human papillomavirus (HPV) infection.
Oesophageal cancer was reported was reported to be less common in various migrant
groups (4), however particularly high in African American males and immigrants from
East/Central Asia and East Africa (5-6). Heavy alcohol use, tobacco smoking as well as
low consumption of fruits and vegetables, obesity and gastro-oesophageal reflux is re-
lated to oesophageal cancer (7).

The incidence of colon cancer has also been reported to vary substantially among ethnic
groups. Globally, the highest rates have been observed among African Americans and
Japanese Americans (8). Low physical activity, a positive family history, high meat and al-
cohol intake as well as smoking are considered the most important risk factors while high
consumption of vegetables and dairy foods (calcium) as well as a low BMI are known to
be protective (9).

Ethnic background was found not only to influence cancer risk, but also stage of disease
at diagnosis and prognosis (10). However, to date, studies on cancer survival among
migrants remain scarce and especially the link between cancer incidence and survival
in migrant populations has so far been paid little attention. The Netherlands represent
a unique setting for such studies given its obligatory health insurance for all inhabitants
and its nation-wide cancer registry.

The aim of this study was to investigate the impact of migration on the incidence and
survival of cervical, oesophageal and colon cancer in different migrant groups in the
Netherlands. These cancers were selected because of their relevance to the migrant
groups under study (particularly low or high risk, figure 1). We hypothesised that due
to manifold environmental influences before, during and after migration, the various
groups differ with regard to their risk factor patterns and their cancer risk.

Methods

Cancer Cohort

We obtained invasive cancers of the oesophagus (C15), colon (C18) and cervix uteri
(C53), diagnosed between 1996 and 2009, from the population-based Netherlands Can-
cer Registry (NCR). For oesophageal and cervical cancer we only included squamous cell
carcinomas (SCC) and adenocarcinomas (AC).

Stage at diagnosis was taken into account using the tumour-node-metastasis (TNM) clas-
sification at the year of diagnosis (11-13). Hereby, pathological and clinical TNM were
combined into one variable, primarily referring to the pathological stage unless missing
for colon and oesophagus. FIGO (International Federation of Gynaecology and Obstet-
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rics) stage for cervical cancer was derived from clinical TNM stage (11-13), using pTNM
in case of an unknown cTNM. Vital status was established either directly from the pa-
tient’s medical record or through linkage of cancer registry data with the (automated)
municipal population registries which record information on their inhabitant’s vital sta-
tus (follow-up until December 31, 2009).

We identified migrants based on their country of birth (COB) which is collected in the
NCR and supplemented with data from the nationwide database of all municipal popula-
tion registries in case of death or emigration. Besides native Dutch cancer patients, the
largest migrant groups, originating from Turkey, Morocco, Suriname, the Netherlands
Antilles/Aruba as well as Indonesia, were included and analysed separately. Patients
with another (n=3092) or unknown COB (n=31,714) were excluded. Not all regional
cancer registries (which together form the NCR) have complete registration of COB. In
case of cancers with low lethality, patients being alive at the end of follow up may have
missing COB. For colon and cervical cancer (which both have low lethality), we there-
fore only included data of cancer registries with complete registration of COB for the
analyses on survival and stage distribution. These data were gathered from the former
areas (both rural and urban) of the comprehensive cancer centres Amsterdam, West and
Stedendriehoek Twente which cover approximately 40% of the Dutch population.

We applied an ecological proxy for socioeconomic status (SES) by using four-digit postal
code at the time of diagnosis, provided by the Netherlands Institute for Social Research.
SES was based on mean income per household, the percentage of households with a low
income, low education and unemployed inhabitants. The variable SES was analysed in
tertiles, resulting in three SES levels: high, intermediate and low. A more detailed expla-
nation is described elsewhere (14).

Statistical Analysis

Oesophageal, colon and cervical cancer were analysed separately. Incidence rates were
calculated per age group (0-14, 15-29, 30-44, 45-64 and 65 years and older), sex and
year of diagnosis with cancer incidence rates of the entire Dutch population as refer-
ence, acquired from Statistics Netherlands (15). Population data of all legal residents
of the Netherlands contained country of birth as a proxy for migration background and
were available for the period 1996-2009. Expected numbers of cancer cases in each mi-
grant group were derived from annual population data as well as age- and sex-specific
cancer incidence and were compared to the observed numbers of cases in our data.
Standardised incidence ratios (SIRs) were computed as the ratio between observed and
expected numbers of cases between 1996 and 2009 with their 95% confidence intervals
(ClIs), calculated after log transformation (16).

For survival analysis, first, hazard ratios (HRs) were computed using Cox regression, ad-
justing for sex, age, morphology, SES, COB and stage of disease at diagnosis. Second, co-
hort-based relative survival was calculated. In order to account for the fact that migrants
may experience different competing risks and comorbidities, we incorporated country of
birth-specific death rates in the background mortality. This approach had been used ear-
lier to correctly measure socioeconomic differences in cancer survival (17-18). In order
to correct for low numbers of deaths in some groups, we used log-linear regression with
interaction terms for period, age and sex to smooth the mortality rates. In all analyses,
all-cause mortality was used as the outcome measure. All analyses were performed with
SAS 9.1.
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Figure 1 Age-standardized incidence rates per 100,000 of cervical, oesophageal and
colon cancer in the Netherlands, Indonesia, Morocco, Suriname and Turkey (source:
Globocan 2008 (5))

Results

In total, 5,546 patients with invasive cervical, 16,217 patients with oesophageal and
67,479 patients with colon cancer were included in the study. Cancer patients with a
foreign background were on average younger at diagnosis than cancer patients from the
Netherlands, with the exception of migrants originating from Indonesia (table 1). There
were statistical significant differences (p<0.05) in SES between the groups for all three
cancer types and for cervical and colon cancer in stage at diagnosis.

Cervical cancer

The risk for cervical cancer was increased in all migrant women when compared to Dutch
native women and ranged from SIR=1.8 (95%Cl: 1.6-2.2) in Surinamese women to 1.2
(0.9-1.5) in Turkish women (figure 2). This pattern was more pronounced for SCCs where
migrant women from all origins exhibited significantly increased risks, being highest in
Surinamese women (2.1; 1.7-2.4) (data not shown). Significantly increased risks for ACs
of the cervix were only found in Moroccan women (1.7; 1.1-2.6).

The risk of dying after cervical cancer was increased, however non-significantly, for pa-
tients from Antilles/Aruba (HR=2.0, 95%Cl: 1.0-4.0) and Turkey (1.2; 0.7-2.0). Risks for
Indonesians, Moroccans and Surinamese women were similar to those of native Dutch.
1- and 5-year relative survival was better in migrants from the Antilles/Aruba and Turkey,
but also for Morocco and Suriname (ranging from 91 to 96% for 1-yr RSR and 66 to 73%
for 5-yr RSR) compared to that of native Dutch cancer patients (1-yr RSR: 84%; 5-yr RSR:
66%), however significantly only for 1-yr RSR in Moroccan and Surinamese women (table
2).

Oesophageal cancer
All migrant groups exhibited lower risks for oesophageal cancer as compared to Dutch
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Table 1 Description of cohort of newly diagnosed patients with cervical, colon and
oesophageal cancer in the Netherlands according to country of birth (1996-2009)

Country of birth

Native Dutch  Antilles/ Indonesia Morocco Suriname Turkey

Cervix Uteri (C53)
Total (n) 5,072 39 129 81 151 74
Mean age (yrs) 55 48 62 48 54 47
AC (%) 22 15 17 24 13 15
SCC (%) 78 85 83 77 87 85
SES high (%) 27 18 36 11 19 4
SES mid (%) 30 15 18 14 15 11
SES low (%) 43 67 46 75 66 85
SES unknown (%) 0 0 1 0 1 0

p-value (chi?) <0.0001
Stage* (n included) 2,406 22 83 49 103 41
Stage 1 (%) 55 73 37 57 66 59
Stage 2 (%) 24 9 28 33 11 29
Stage 3 (%) 15 18 23 10 20 5
Stage 4 (%) 5 0 12 0 2 7
Stage unknown (%) 2 0 0 0 1 0

p-value (chi?) 0.0028
Oesophagus (C15)
Total (n) 15,865 32 232 20 43 25
Females (%) 28 22 29 10 19 44
Mean age (yrs) 68 64 70 64 64 60
AC (%) 62 31 56 70 21 24
SCC (%) 38 69 44 30 79 76
SES high (%) 26 22 35 5 14 12
SES mid (%) 35 16 26 20 19 16
SES low (%) 40 63 39 75 67 72
SES unknown (%) 0 0 0 0 0 0

p-value (chi?) <0.0001
Stage (n included) 15,865 32 232 20 43 25
Stage 1 (%) 5 6 4 5 0 4
Stage 2 (%) 14 16 14 15 12 8
Stage 3 (%) 21 19 19 25 26 48
Stage 4 (%) 35 44 37 30 42 28
Stage unknown (%) 25 16 26 25 21 12

p-value (chi?) 0.564
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Table 1 (continued)

Country of birth
Native Dutch  Antilles/ Indonesia Morocco Suriname Turkey
Aruba

Colon (C18)
Total (n) 65,011 153 1,548 135 461 171
Females (%) 51 54 52 26 54 36
Mean age (yrs) 72 61 73 59 62 59
SES high (%) 27 28 38 13 20 8
SES mid (%) 34 16 26 13 20 13
SES low (%) 39 56 36 75 60 80
SES unknown (%) 0 1 0 0 1 0

p-value (chi?) <0.0001
Stage* (n included) 27,528 83 902 75 321 77
Stage 1 (%) 13 12 15 11 12 6
Stage 2 (%) 32 25 31 31 29 42
Stage 3 (%) 24 24 25 24 31 26
Stage 4 (%) 23 35 23 29 23 25
Stage unknown (%) 7 4 7 5 5 1

p-value (chi?) 0.0358

AC = Adenocarcinoma; SCC = Squamous Cell Carcinoma; SES = Socioeconomic Status;
*data on stage distribution of cervix and colon cancer are based on the former regions of Comprehensive
Centres Amsterdam, West and Stedendriehoek Twente.

O Antilles/Aruba Hlindonesia [@Morocco RSuriname ETurkey

2.5

Standardised Incidence Ratio (SIR)

M F

Cervix Oesophagus ‘ Colon ‘

Figure 2 Standardised Incidence Ratios (SIRs) with 95% Cls for cervical, oesophageal
and colon cancer for males (M) and females (F) according to country of birth compared
to the native Dutch population (ref=1) 1996-2009.
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natives (figure 2), being significantly lower for males from Indonesia (SIR=0.6; 95%Cl:
0.4-0.7), Morocco (0.1; 0.0-0.4), Suriname (0.2; 0.1-0.4) and Turkey (0.4; 0.3-0.8). Simi-
larly, risks were also significantly reduced in female migrants from Indonesia (0.6; 0.4-
0.7), Morocco (0.1; 0.0-0.4), Suriname (0.2; 0.1-0.4), and Turkey (0.4; 0.3-0.8). Those
patterns also held after stratification for SCC and AC, however being more pronounced
in the latter (data not shown).

The risk of dying after oesophageal cancer among migrant patients was similar to that of
native Dutch patients, regardless of the histological type (table 2). Low SES independent-
ly increased the risk of dying when compared to high SES (data not shown). 1-yr RSR was
worse in most migrant groups (ranging from 21% in Surinamese and 32% in Indonesians;
however statistically significant only in Surinamese) with the exception of migrants from
Turkey (42%) as compared to Dutch natives (37%) (table 2).

Colon cancer

Colon cancer was less common among most migrant groups in comparison to Dutch na-
tives. Particularly migrants from Suriname (SIR males: 0.8; 95%Cl: 0.7-0.9, female: 0.8;
0.7-0.9), Morocco (males: 0.4; 0.4-0.5, females: 0.3; 0.2-0.4) and Turkey (males: 0.5; 0.4-
0.6, females: 0.4; 0.3-0.5) showed significantly lower risks, whereas migrants from the
Antilles as well as Indonesia exhibited risks close to that of Dutch natives (figure 2).
Migrants exhibited death risks after colon cancer that were similar to those of native
Dutch (table 2). Being of low or intermediate SES significantly increased the risk of dying
when compared to the high SES group while adjusting for COB in the same model (data
not shown). 5-yr relative survival for patients with colon cancer was equal or better in all
migrant groups, although not statistically significant (ranging from 48% in Indonesian to
62% in Turkish) in comparison with native Dutch (48%) (table 2).

Table 2 Hazard Ratios (HRs)* with 95% Confidence Intervals (95% Cl) and Relative Sur-
vival Rates (RSRs)" for cervical, oesophageal and colon cancer according to country of
birth compared to the native Dutch population, 1996-2009.

Country of birth
Native Dutch Antilles/ Indonesia Morocco Suriname Turkey
Aruba

Cervix Uteri (C53)
HR¥ (95%Cl) 1.0 2.0(1.0-4.0) 1.0(0.7-1.3) 0.9(0.5-1.6) 0.9(0.7-1.3) 1.2(0.7-2.0)
1-yr RSR 84 (82-86) 91(78-104) 78 (69-87) 96 (90-102) 93 (88-98) 93 (85-101)
5-yr RSR 66 (64-68) 70 (46-94) 51 (39-63) 73 (59-87) 72 (62-82) 66 (50-82)
Oesophagus (C15)
HR* (95%Cl) 1.0 0.9(0.6-1.3) 1.1(0.9-1.2) 0.8(0.5-1.3) 1.1(0.8-1.5) 0.9(0.6-1.4)
1-yr RSR 37 (36-38) 29 (13-45) 32 (26-38) 27 (7-47) 21 (8-34) 42 (22-62)
Colon (C18)
HR® (95%Cl) 1.0 1.0(0.8-1.4) 1.0(0.9-1.1) 1.0(0.7-1.4) 0.9(0.8-1.1) 1.0(0.7-1.4)
5-yr RSR 48 (47-49) 49 (36-62) 49 (45-53) 53 (39-67) 56 (49-63) 61 (47-75)
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Discussion

The purpose of this study was to investigate the impact of migration on the risk and
survival of oesophageal, colon and cervical cancer among migrants in the Netherlands.
The findings suggest that migrants are on average at higher risk of developing cervical
cancer but at lower risk of developing oesophageal and colon cancer. Furthermore, we
found that the risk of dying of cancer was similar to that of the native Dutch population,
pointing towards a great success in health care in the Netherlands.

Cervical cancer

The major cause of cervical cancer is HPV infection, showing a close association with
the incidence of SCCs. Obesity and other lifestyle-related factors are more common in
the development of ACs (19). The high incidence of cervical cancer in (most, but not all)
migrant women found in our study reflects the situation in their country of origin with
the highest SIR found among Surinamese women (figure 1 and 2). This might be due to a
higher HPV prevalence in developing countries and/or the variation of different carcino-
genic subtypes (20-21). It should however be noted that not all countries have a cancer
registry or have good quality data, making international comparisons difficult.

Our results are in line with other studies from Europe, confirming increased risks among
migrant women who migrated at older age and who originated from Central America and
Middle Africa (2-3). In our study, risks were even more pronounced for SCCs, suggesting
a predominant role for HPV-infection. A study on cervical cancer in Suriname found that
besides high incidence rates also advanced stages at presentation and a strong correla-
tion with socioeconomic conditions (i.e. higher incidence among socially disadvantaged)
were typical for the disease (22). The correlation of lower SES with higher FIGO stage,
fewer ACs and younger age at diagnosis has also been confirmed, in a study partly using
the same database (14).

Relative survival from cervical cancer was better among migrant women than in native
Dutch women. Geographic and ethnic differences in cervical cancer survival can partly
arise due to screening. Nationwide screening was established in 1996 in the Nether-
lands, contributing to an ongoing decrease in mortality from cervical cancer since a few
decades (23). Visser and colleagues (24) found that the participation of migrant women
in cervical cancer screening was below target, especially in women originating from Mo-
rocco and the Antilles. Similarly, studies from the UK (25) and Sweden (26) reported
lower uptakes for cervical cancer screening in various ethnic groups as compared to
local-born women. Accordingly, we expected worse stage distribution and outcomes
in migrant women with cervical cancer. However, screening for disease in pre-invasive
stages not only leads to the removal of pre-malignant lesions and decreasing cancer in-
cidence, but may also leave more aggressive, fast-growing tumours with worse survival.
Unscreened populations may therefore have better survival as compared to screened
populations (27), possibly explaining the better survival among migrant women in our
study.

Oesophageal cancer

Oesophageal cancer is one of the most deadly malignancies. Squamous cell carcinoma
(SCC) is the dominant type, however decreasing in many European countries, and mainly
attributable to heavy alcohol use, tobacco smoking and low consumption of fruits and
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vegetables. In contrast, adenocarcinoma (AC) is strongly linked to obesity as well as se-
vere gastro-oesophageal reflux and is increasing in Western countries (7). In our study,
we found proportionally more SCCs among migrants and more ACs among native Dutch
cancer patients (table 1).

In accordance with our expectations, we found significantly lower risks for oesophageal
cancer among all migrant groups. Risks were particularly low in migrants from Morocco
and Turkey, reflecting lower incidences in their countries of origin (figure 1), most likely
due to the retention of more favourable risk factor patterns, i.e. higher prevalence of
alcohol abstinence and lower prevalence of tobacco smoking (28). Similarly, a study from
Sweden (4) found decreased risks in migrant groups from low-incidence regions, how-
ever socioeconomic status was not taken into account. In our study, survival was equal
or worse in all migrant groups compared to native Dutch whereby there was no indica-
tion for these findings considering the stage distribution at diagnosis (table 1). A possible
explanation is the strong inverse link with socioeconomic determinants and poverty, po-
tentially leading to worse access to and utilization of care.

At this stage, the most effective means in order to prevent oesophageal cancer is lifestyle
change, i.e. smoking cessation and moderation of alcohol intake.

Colon cancer

Countries like Morocco, Turkey, Suriname and Indonesia are characterised by much
lower rates of colon cancer than the Netherlands (figure 1) (5, 29-30). The same pat-
tern was reflected in our data: migrants from low-incidence countries apparently car-
ried their risk patterns forward to their new host country. Mortality from colon cancer
is decreasing in many developed countries due to screening, surveillance practices and
more effective treatments both surgically and systemically. No significant differences in
colon cancer survival were found in our data, even though relative survival was slightly
better, although not significantly, in all migrant groups as compared to native Dutch. In
another study from the Netherlands, slightly higher survival rates were found for the
Dutch population as a whole (31).

Discussion of methods

There were three main methodological limitations related to our study. Firstly, the valid-
ity of COB as indicator for ethnicity is impeachable. Yet, it is currently the most widely
used proxy in health research, mainly because of the limited availability of migration-
sensitive health/cancer data in many European countries (32-33). In our study, there was
missing COB information for many individuals still alive at the end of follow-up. To over-
come this problem, survival analyses were limited to only 3 regional cancer registries,
covering approximately 40% of the Dutch population. Only by doing this, we were able to
calculate reliable estimates of survival rates according to COB. However, incidence rates
were calculated with nation-wide cancer registry data. This might have been affected by
incomplete registration of COB. Due to generally low survival rates, this hardly affected
oesophageal cancer incidence in our study. However, for cervical and colon cancer with
on average better survival, incidence rates might have been incorrectly estimated. We
assumed that the completeness of registration of COB affects migrants and natives simi-
larly, although registration clerks might have been more likely to register COB in case of
a non-Dutch patient.

Secondly, we cannot entirely exclude selective remigration (‘salmon bias’) due to severe

120



Cervical, colon and oesophageal cancer

illness and death. However, because survival of colon and oesophageal cancer in mi-
grants in our study even came below that of the Dutch population as a whole (cf. colon
5-yr-RSR: 59%; cervix 5-yr-RSR: 66%; oesophagus 1-yr-RSR: 42% (1999-2008) (34)) the
impact is considered negligible. Migrants are often referred to as a highly (self-)selected
group, comprising on average healthier persons (35). Yet, due to the population-based
approach and the type of migrants we studied, the possible impact of the so called
“healthy migrant effect” is considered minor. Migrants from Indonesia took a distinct
role relative to the other migrant groups, being older at diagnosis and having the high-
est SES. Moreover, their cancer incidence and survival were close to that of the native
Dutch. Since Indonesia was the first Dutch colony that claimed independence (in 1949),
Indonesian migrants have the longest history in the Netherlands compared to other mi-
grant groups. Length of stay is related to higher degrees of acculturation, which would
explain the patterns we found (36). Besides, the majority of migrants from Indonesia are
ethnic Dutch. Unfortunately, (linked) data on age at immigration and duration of resi-
dence of immigrants are not available in Dutch cancer registry data.

Thirdly, the applied SES measure in this study is ecological and reflects the socioeco-
nomic background at the time of diagnosis (or preceding diagnosis). We thus cannot rule
out that the effects for SES would be different if individual SES was used.

Conclusion

We conclude that risks of cervical, oesophageal and colon cancer in migrants in large
parts reflect the risks in their countries of origin. Early childhood experiences before
migration (cervical cancer) and the retention of favourable health patterns with regard
to smoking, alcohol consumption and diet (oesophageal and colon cancer) determine
their cancer risks in the new host country. Especially in combination with correspond-
ing cancer survival measures, the findings of this study can serve as important starting
points for cancer prevention in disadvantaged groups, respectively.
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Key points

o Analysis of cancer patterns in high risk migrants in low risk host countries (and

of low risk migrants in high risk host countries) may lead to important insight
into carcinogenesis.

o To date, insight into the combined picture of cancer incidence and survival in
migrant populations is much-needed but remains scarce.
o Ethnic differences in cervical, oesophageal and colon cancer incidence in large

part reflect underlying risk factor patterns in the countries of origin, however,
survival, in the presence of socioeconomic disadvantages, appears to be
similar to that of native Dutch.

o Equal cancer survival points toward equal access, quality and utilization of
cancer care - a great success for the Dutch healthcare system.
o Prospectively, potential cancer inequalities should be measured and

monitored by taking both incidence and survival (and mortality) into account.
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Abstract

Objective: Nasopharyngeal carcinoma (NPC) is rare in Western countries although re-
lated to common and unrelated phenomena, smoking and immigration from China and
North Africa. We studied trends in NPC incidence, tumour morphology, survival and
mortality in order to assess progress against this cancer.

Material and Methods: Nationwide incidence and mortality data covering the periods
1989-2009 and 1970-2009 were analysed. According to the WHO classification we distin-
guished keratinizing SCC (WHO-I), differentiated (WHO-IIA) and undifferentiated (WHO-
11B) non-keratinizing carcinoma. Changes in rates were evaluated by calculating the esti-
mated percentage of change (EAPC).

Results: NPC incidence significantly decreased since 1989, especially in males (EAPC
1989-2009: -1.3; 95% Cl: -2.5, -0.2) and in patients with keratinizing SCC (WHO-I) (EAPC:
-3.6; 95%Cl: -5.3, -1.8). In contrast, the incidence of differentiated non-keratinizing tu-
mours (WHO-IIA) significantly increased in the same period (EAPC: 9.6; 95% ClI: 5.6,
13.5). One- and three-year relative survival, used to estimate disease-specific survival,
showed a slight increase from 79 to 81% and from 57 to 65% between 1989 and 2009
respectively. NPC mortality significantly decreased since 1970 (EAPC: -1.2; 95%Cl: -1.8,
-0.5), more pronounced since 1989 (EAPC: -3.0; 95%Cl: -4.3, -1.6).

Conclusion: During the past two decades, the incidence of NPC in the Netherlands de-
creased mainly by less keratinizing, supposedly smoking-related NPC (WHO-I). However,
the incidence of non-keratinizing NPC (WHO-IIA, B) increased, most likely due to EBV
infection and thus related to higher immigration levels of people from high-incidence
areas.
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Introduction

Nasopharyngeal carcinoma (NPC) has a substantial geographic and demographic varia-
tion. In western countries, NPC is an orphan disease with incidence rates below one
per 100,000. NPC is endemic in Southern China and North Africa (1-3) and it is thus
most prevalent in the Netherlands among immigrants from high incidence countries like
China, Indonesia and Morocco (4).

The World Health Organization (WHO) distinguishes three major histological forms: ke-
ratinizing squamous cell carcinoma (SCC) (WHO-I) — highly differentiated tumours with
characteristic epithelial cell shape, growth patterns and keratin filaments — as well as dif-
ferentiated (WHO-IIA) and undifferentiated (WHO-1IB) non-keratinizing carcinoma, that
retain epithelial cell shape and growth patterns and are distinguished based on light
microscopy (5-7). While WHO-I is a more common tumour in low-incidence populations,
WHO-IIA and B usually occur more frequently in high-incidence populations (8-9).

A well-established risk factor for NPC is infection with Epstein-Barr virus (EBV), an ubiqui-
tous herpes virus and confined to non-keratinizing carcinomas (WHO-IIA and B). Tobacco
smoking and alcohol consumption are likely to contribute to SCCs of the nasopharynx
(WHO-I) (10-11).

Nasopharyngeal carcinoma is highly sensitive to radiotherapy, the standard treatment
for NPC patients without distant metastases. In cases with more advanced disease usu-
ally a combination of chemo-radiation is standard of care (12). Important prognostic fac-
tors for survival are stage, WHO type and age at diagnosis. Recently, EBV-related markers
for diagnosis and prognosis of NPC became available (13-16) including molecular defined
EBV (IgA) serology, which is characteristic for undifferentiated carcinomas (WHO-IIB),
detection of EBV DNA load and oncogenic mRNA in nasopharyngeal brushings, reflect-
ing local tumour presence and EBV DNA load in blood reflecting disease activity, clinical
response after therapy and predicting distant metastases (17).

The aim of this study was to assess progress against NPC by investigating population- and
behaviour-related trends in incidence and tumour sub-classification, together with sur-
vival and mortality since 1970/89 in the Netherlands, a low incidence country.

Material and Methods

Incidence data on NPC from 1989 to 2009 were extracted from the population-based
Netherlands Cancer Registry (NCR). Only malignant tumours were included. Sarcomas
in the nasopharynx were excluded. Mortality data from 1970 to 2009 were acquired
from Statistics Netherlands (18). Information on the vital status of diagnosed cancer
patients was initially obtained from municipal registries and from 1995 onward from
the nationwide database of all municipal population registries, providing virtually com-
plete coverage of all deceased Dutch citizens. Follow-up was complete until 1 January
2010. For most analyses, males and females were grouped and stratified into three age
groups (<60, 60-74 and 275 years). Three main histological types according to the WHO
classification (5) were distinguished: keratinizing SCC (WHO-I) as well as differentiated
(WHO-IIA) and undifferentiated (WHO-IIB) non-keratinizing carcinoma. Neuroendocrine
carcinoma, adenocarcinoma and tumours without pathological confirmation were com-
bined as ‘other carcinoma’. Stage was registered according to the UICC TNM Classifica-
tion. Cases diagnosed 1989-1998 were classified according to the 4th TNM edition and

127

8



PART Il: Studies on Cancer in Migrants in Europe

diagnosed 1999-2009 according to later editions, as those are equal for NPC. Additional
information on country of birth, that was not included in the original dataset, was pro-
vided in hindsight and upon request from the NCR. It thus marginally deviates from the
patient group included in the original study but still represents a valid comparison.

Incidence and mortality rates were standardized to the European standard population.
Changes in rates were evaluated by calculating the estimated percentage of change
(EAPC) and the corresponding 95% confidence interval (Cl). This was done by performing
a linear regression analysis where a regression line is fitted to the natural logarithm of
the rates, using calendar year as regressor variable. The trend was considered significant
when the p-value was below 0.05. Changes in NPC occurrence were identified by per-
forming joinpoint regression analysis (National Cancer Institute, Bethesda, Maryland)
(29).

One-, three- and five-year relative survival was used to estimate disease-specific sur-
vival. Relative survival reflects the survival of cancer patients, adjusted for competing
causes of death in the general population with the same age and gender distribution.
Traditional cohort-based relative survival analysis was performed for the period 1989-
2009. All statistical analyses were performed using SAS (version 9.2).

Results

The main characteristics of all 1,411 patients diagnosed with NPC between 1989 and
2009 are summarized in table 1. Among the patients were 1,005 (71%) males and 406
(29%) females. The male-to-female incidence ratio was 2.5:1 in the period 1989-1993
and gradually equalized in more recent years. About 59% of the patients were below age
60 at diagnosis.

During 1989-1998, 5% of the cases were diagnosed in stage |, 6% in stage Il, 14% in stage
Il and 69% in stage IV. Stage distribution changed to 5% stage |, 20% stage Il, 29% stage
Il and 40% stage IV during 1999-20009.

With 621 cases (44%), undifferentiated non-keratinizing carcinoma (WHO-IIB) was the
predominant histological type, followed by 555 (39%) keratinizing squamous cell car-
cinomas (WHO-I) and 115 (8%) differentiated non-keratinizing carcinomas (WHO-IIA).
Radiotherapy was most commonly administered to these patients. While 715 patients
(51%) received radiotherapy only, another 429 patients (30%) were treated in combina-
tion with systemic and/or chemotherapy. Merely 76 patients (5%) received additional
surgery and in 99 patients (7%) treatment was abandoned. About 69% of all newly diag-
nosed NPC patients were born in the Netherlands, 10% in Morocco, 5% in China, 4% in
Indonesia and 3% in Turkey.

Histological variation

Patients with WHO-I tumours were on average older, diagnosed at later stages and re-
ceived surgery more often than patients with other tumour histology. WHO-I was the
predominant NPC type in patients born in the Netherlands (47%), whereas in patients
born in most non-western countries, WHO-IIB was the most common histological variant
(53-66%; Tab. 1).
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Table 1 Characteristics of incident NPC cases according to WHO histology classification

1989-2009 (source: NCR)

WHO-I WHO-IIA WHO-IIB
keratinizing differentiated, undifferentiated,
squamous cell  non-keratiniz-  non-keratinizing Other
carcinoma ing carcinoma carcinoma carcinoma  Total
n % n % n % n % n
Period of diagnosis
1989-1993 162 47 13 4 143 41 28 8 346
1994-1998 128 42 10 3 134 44 32 11 304
1999-2003 122 35 29 8 164 47 34 10 349
2004-2009 143 35 63 15 180 44 26 6 412
Age at diagnosis
0-14 3 9 1 3 17 50 13 38 34
15-29 10 14 4 6 50 71 6 9 70
30-44 58 27 23 11 122 56 15 7 218
45-59 218 43 43 8 219 43 27 5 507
60-74 197 45 34 8 164 38 39 9 434
75+ 69 47 10 7 49 33 20 14 148
Sex
Male 412 41 82 8 451 45 60 6 1,005
Female 143 35 33 8 170 42 60 15 406
Stage at diagnosis (1989-1998)
1 20 63 1 8 6 19 5 16 32
2 21 54 3 8 12 31 3 8 39
3 46 52 0 0 39 44 3 3 88
4 190 43 19 4 211 47 27 6 447
unknown 13 30 0 0 9 20 22 50 44
Stage at diagnosis (1999-2009)
1 16 41 6 15 12 31 5 13 39
2B 48 32 19 13 78 52 4 3 149
3 69 31 32 14 113 51 7 3 221
4A 78 40 23 12 76 39 16 8 193
4B 31 44 7 10 32 45 1 1 71
4C 14 36 3 8 20 51 2 5 39
unknown 9 18 2 4 13 27 25 51 49
Country of birth*
Netherlands 444 47 72 8 364 38 70 7 950
Other Western 13 54 0 0 10 42 1 4 24
Indonesia 18 30 9 15 32 53 1 2 60
Suriname/ Dutch Antilles 12 35 2 6 18 53 2 6 34
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Table 1 (continued)

WHO-I WHO-IIA WHO-IIB
keratinizing differentiated, undifferentiated,
squamous cell non-keratiniz-  non-keratinizing Other
carcinoma ing carcinoma carcinoma carcinoma  Total
n % n % n % n % n
Turkey 17 40 1 2 24 57 0 0 42
Morocco 29 21 17 13 88 65 1 1 135
China 16 25 5 8 43 66 1 2 65
Other non-Western 20 31 9 14 35 55 0 0 64

* Data on country of birth originate from a separate dataset provided upon request by the Netherlands
Cancer Registry

Trends in incidence

Among males, the age-standardized incidence rate of NPC significantly decreased over
time from 0.8 per 100,000 in 1991 to 0.5 in 2007 (EAPC 1989-2009: -1.3; 95% Cl: -2.5,
-0.2), whereas the incidence among females remained stable at about 0.2 per 100,000
(Tab. 2, Fig. 1). The age-specific incidence rose after the age of 30 and peaked at the age
55-65 years, being highest in the period 1989-1991 (Fig. 2). A decline in incidence was
observed in almost all age groups, however only significant in patients aged 75 and over
(EAPC: -3.5; 95% Cl: -6.3, -0.8). The incidence of WHO-I tumours decreased significantly
between 1989 and 2009 (EAPC: -3.6; 95%Cl: -5.3, -1.8), whereas the incidence of non-
keratinizing differentiated tumours significantly increased in males (EAPC: 6.6; 95%Cl:
2.5, 10.8) (Tab. 2).
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Figure 1 Three-year moving averages of age-standardized NPC incidence and mortality
rates per 100,000 person-years (ESR) in the Netherlands 1970/1989-2009 (source: NCR,
Statistics Netherlands)
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Figure 2 Age-specific NPC incidence per 100,000 person-years, 1989-2009 (source:
NCR)

Trends in survival

One- and three-year relative survival slightly increased during the study period and
amounted to 81% and 65% in 2009 as compared to 79% and 57% in 1989, respectively
(Fig. 3). Five-year relative survival rose from 50% in 1989-1993 to 55% in 2004-2009. No
sex-specific differences were found, however, relative survival was clearly worse for pa-
tients of higher age and stage. Whilst patients with non-keratinizing tumours (WHO-IIA
and B) had the highest survival rates which slightly increased over time (1-year relative
survival ranging from 91 to 98%), survival of patients with keratinizing SCCs (WHO-I)
was lower (1-year relative survival ranging from 65 to 78%) and slightly decreased over
time (Fig. 4). Similarly, 3-year relative survival increased in patients with non-keratinizing
tumours (ranging from 64 to 78%) and decreased in patients with WHO type | tumours
(ranging from 53% to 44%) (data not shown).

Trends in mortality

Between 1970 and 2009, 1,275 persons died from NPC in the Netherlands (683 between
1989 and 2009). The mortality-to-incidence ratio, an approximation measure for survival
(20), is thus 0.48 for the period 1989-2009. Most deaths (39%) occurred in the age group
60-74 years. About 41% of all deaths were younger than age 60 and 21% in patients aged
75 and over.

The overall mortality from NPC significantly decreased between 1970 and 2009 from
0.3 per 100,000 in 1971 to 0.1 per 100,000 in 2008 (EAPC 1970-2009: -1.2; 95%Cl: -1.8,
-0.5), however even stronger since 1989 (EAPC: -3.0; 95%Cl: -4.3, -1.6) (Tab. 2, Fig. 1).
The decrease during the latter period was more pronounced in males than in females
and was observed across all age groups, however particularly in females aged 75 and
over (Tab. 1).
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Discussion

We found a decrease in NPC incidence, especially in males and in patients with keratin-
izing SCCs (WHO-I). The incidence of differentiated non-keratinizing NPC (WHO-IIA) con-
currently increased significantly. The decline of cases with the poorest survival (WHO-I)
in combination with slowly improving survival rates led to decreasing mortality from NPC
in the Netherlands in recent years. This insight into NPC trends was possible by evaluat-
ing NPC incidence, survival and mortality at the same time.
Between 1989 and 2009, the age-standardized incidence of NPC decreased significantly
in males and a downward

| = =] = tendency was also ob-
© S < N .
5 o o i [S] served in females. Accord-
~| e Pl I I IS ; ‘ i i
g = SR i e ing to ‘Cancer Incidence in
] S e I Five Continents — volume
2| g || S| W = VI, VIII and IX’, NPC risk is
o] (2]
c 2 = o — n < . .
S Slel, 6o " = slowly decreasing in many
@ El2|ldflqag|ds g European countries (1-2)
2 S TllNZ|lcl|lcX iy .
= s sl | < = Overall, our findings are
% ;-”; o < o S largely consistent with oth-
2 2| 3 N ;' 5 2 < 3 er European studies (21),
e 3 S B B which exhibit a marked
c . .
S South-North gradient in
v T n n — ~ . . .
g s| o| o| o| o NPC risk with the highest
>3 s ~ ~ ~ ~ . .
DO _|8[nF| a0 rates in Malta (figure 5,
0= |3 R [ O I ol appendix). A similar study
2 319 :
& B S|y sl s s @ from Scotland (22) did not
~ ] 3 3 . H —_— .
8|2 = o i — - [ show a clear trend in over-
ATl sd|as]an g o .
o ~|Zlel8<|3 G| Salms £ all incidence, although it
:0525 £ R I ©  declined in males below
£ ] — — = = c .
S 52 e = O = & age 50. However, in the
% :
o © i i . T T €=
g s e I I IR § same study, people from
°© 2 A - O I o I e < lower socio-economic
=Py & backgrounds exhibited in-
£ = S| = =l = ®| & & S creased NPC risks, also of
N |l S| °| < S| | 2| <°|& dying. Studies from China
N Cla oSN |in®| o™ S|~ 9 )
TR | iV SN NS Y| 25| F|gT al firmed an inverse
K GGl |el el gun | also confirme
c . . .
by N S . & ., relationship of NPC in-
D — — P S ~ n —|C © . .
%: ® g 1 I S | ¥|gg¢ cidence and social class
= ~ - ~ S = N S a
B 23l 5le ] N B N N R P g2 (10). Bray and colleagues
c O 2% d3[ 58T | e3> St =10 Eo | d
E<|s P T | VT VL D9 Lo e (11) recently suggested a
Q| v © . .
& S |3 sl =l | =| =| w| =|%£& bimodal pattern in age-
Z || y 0 N ™ i = 2 P
-z - & o| o i T = S |2 .2 specificincidence curves of
- — > 0 0 ) ) S 3 c . . .
P %‘ ==l o =g @ 1= Q& |E £ NPCin low-risk populations
S c £ ¢ with a first peak in late ad-
ﬁ = e N " < @ E‘% olescence/early adulthood
v o o[EQIV |8 |N |3 |& |& [V E (ages15-24years), asubse-
= 2 a9 PRI 9] [} T T T o .
s 2 S|8a|® | |2 |2 |2 |2 3 quent decline and a second

[any
w
N



Trends in nasopharyngeal cancer

100

M 1l-year ¥ 3-year [5-year

80

79 81

N
A

60 -

40

Relative Survival (%)

20 A

65
N

57

&50

55

&49

1989-93

1994-98

Period of diagnosis

1999-03 2004-09

(source: NCR)

Figure 3 Trends in 1-, 3- and 5-year cohort-based relative survival from NPC, 1989-2009
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Figure 4 Trends in 1-year cohort-based relative survival from NPC by WHO histology
classification, 1989-2009 (source: NCR)

peak in later life (ages 65-79 years), which was not evident in high-risk populations. In
our data, however, we could not confirm this pattern, possibly due to low numbers.

The observed trends in our study are most likely due to variation and changes in expo-
sure to carcinogenic risk factors as well as increasing immigration from high-incidence
regions of NPC. Even though the contribution of environmental, viral and genetic risk
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factors in the causation of NPC has long been controversial, the role of EBV in the de-
velopment WHO-IIA and B tumours is clearly established (23). The association between
tobacco smoking, alcohol drinking and NPC risk, however, seems to be confined to SSCs
of the nasopharynx (WHO-I) (24). More than two-thirds of differentiated squamous cell
NPC cases arising in older persons were due to smoking and, to a lesser degree, to alco-
hol in a study from the US (9). The role of alcohol in the causation of NPC is, however,
often considered an interactive effect with smoking (24). In our study, we found a higher
and increasing incidence of non-keratinizing tumours as opposed to a lower and slowly
decreasing incidence of (smoking-related) keratinizing SCCs. This might be related to the
decrease in smoking in the Netherlands from 59% in 1970 to 28% in 2009 (25). Similarly,
a decreasing incidence in WHO-I tumours has been observed in high-incidence areas
like Southern China and Hong Kong in recent years and is most probably also due to the
decline in smoking (26). In contrast, the increasing incidence of non-keratinizing tumours
suggests a driving role of EBV and other environmental risk factors. The consumption
of salted fish and preserved foods has also been found to play important etiologic roles
(20).

Earlier studies found that NPC incidence is particularly high in migrants from high-inci-
dence regions. For instance, a recent study from Sweden revealed elevated risks for NPC
among immigrants from Former Yugoslavia, Asian Arab countries, Southeast Asia and
North Africa, being up to 35-fold the risk of Native Swedes (27). Accordingly, the histo-
logical types of NPC varied by patient origin in our study: whereas WHO-I| was the pre-
dominant NPC type in patients born in the Netherlands, it was WHO-IIB in patients born
in most non-western countries. This pattern has also been described previously among
Japanese and Chinese in comparison with Caucasians NPC patients (28). Thus, the in-
crease in the incidence of EBV-related tumours (WHO-IIA and B) might be explained
by recent migration waves to the Netherlands. For example, the number of immigrants
from China nearly tripled between 1996 (16 000) and 2011 (45 000) (18). Given the lat-
est immigration figures and assuming that Chinese, South-East Asian and North-African
migrants carry higher NPC risks, especially for WHO-IIA and B tumours, the observed
trends in this study are in line with expectations. This also implies that immigrant groups
deserve special attention from health care professionals with regard to NPC risk and
that EBV-based NPC diagnostics might be considered for risk-assessment and treatment
monitoring in this group (13-15).

In recent years, survival from NPC has increased steadily due to refined and earlier stag-
ing as well as treatment in many countries, including the Netherlands (29). This can
partly be attributed to the introduction of more advanced technologies like intensity-
modulated radiation therapy (IMRT). In addition, the enhanced imaging of the naso-
pharyngeal region by magnetic resonance imaging (MRI) instead of CT-imaging and the
adjustment of radiotherapy doses have considerably refined treatment options in recent
years. Five-year relative survival increased from 50% in 1989-93 to 55% in 2004-09 in
our study, compared to 48% found in an earlier study from the Netherlands of 129 NPC
patients diagnosed between 1977 and 1993 (30). A Europe-wide study found even lower
NPC survival; one- and five-year relative survival rates were 75% and 34% for males and
72% and 32% for females, respectively (31). The most important prognostic factors are
stage of disease at diagnosis, tumour histology and, to a lesser extent, age at diagnosis.
Still, more than two thirds of all newly diagnosed NPC cases are stage 3 or 4 tumours
with a reduced chance for cure. The late presentation might be due to often non-specific
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and flu-like symptoms, resulting in delayed diagnoses. In addition, low numbers of cases
seen by Dutch clinicians per year may limit their familiarity with the diagnosis of NPC.
Specialists in non-endemic regions, like the Netherlands, should be more aware of the
symptoms of NPC and a higher incidence among immigrants, especially from North Af-
rica and South East Asia. Low awareness is also present in health care workers working
in high incidence regions like Indonesia where NPC is one of the most common tumours
(32).

We found the poorest survival among patients with keratinizing SCC (WHO-I), probably
due to a higher incidence of locally advanced tumours and loco-regional failure. This
results in poorer survival as compared to non-keratinizing tumours (16, 33). A similar pic-
ture and even lower survival among WHO-I patients was found in a study from Switzer-
land (8). As migrants of non-western origin are more often affected by non-keratinizing
tumours, they probably have a better survival from NPC when compared to native Dutch
patients.

Our results also emphasize the need for more ‘tumour-customized’ treatment plans for
different WHO types of NPC, in particular WHO-I tumours may require a more aggressive
or adjusted treatment.

Limitations

We explored the combined picture of NPC incidence, survival and mortality, but the final
effect of declining incidence and increasing survival since 1989 will only fully be reflected
in mortality in the next few years, even though NPC fatality is rather high and mortality
often occurs within few years after diagnosis. However, NPC continues to be a rare dis-
ease and trends subject to random variation, entailing difficult interpretations. Besides,
changes in pathological practice in the classification of NPC may have contributed to the
observed trends and made it impossible to investigate time trends according to stage.
Although the correct differentiation of WHO types has advanced in recent years, a small
degree of misclassification cannot be ruled out.

Conclusion

Since 1989, the incidence of NPC in the Netherlands decreased, mainly of smoking-
related, keratinizing NPC (WHO-I). Contrastingly, the incidence of non-keratinizing NPC
(WHO-IIA and B) increased, most likely due to changes in the classification of NPC tu-
mours and immigration of persons from high-incidence countries. Increased awareness
among clinicians and the use of EBV-related markers may improve detecting and moni-
toring NPC in this group. As patients with WHO-I tumours have a poor survival, the de-
crease in incidence of this NPC type may have contributed to the small overall increase
in survival, albeit still far from ideal.
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PART IlI: Relevance to Public Health

Abstract

Introduction: Stage and pace of the health transition vary greatly between countries and
populations. Low-income countries only recently started to experience the increasing
burden of non-communicable diseases (NCDs) and associated modern risks while the
burden of infectious diseases is still high and decreasing only slowly. Migration from low-
to high-income countries thus has been conceptualized as high-speed health transition:
while treatment options and access to care are improved, modern risks remain low for
long lag periods. We investigate whether recent data support this hypothesis. We argue
that contradicting findings provide insights into the relative strength of environmental
and genetic determinants on disease risk.

Methods: A total of 23 studies on disease risk and mortality in immigrant populations
were reviewed with regard to the concept of migration as health transition.

Results: Immigrants often exhibit paradoxically low and long-lasting advantages in mor-
bidity and mortality relative to the native population of their host country. This might
be due to better access to health care in their host countries and the retention of more
favourable health behaviours from their country of origin. In some immigrant groups,
however, disease rates were not only found to converge towards, but to exceed those of
Western populations and remained high, even years after migration. Thus, immigrants
were found to experience significantly slower declines and excess mortality as compared
to the native population of their host country.

Conclusion: Recent findings partly support the conceptualization of migration as high-
speed health transition. However, immigrants from low-income countries do not neces-
sarily benefit to the same extent to the general decline in NCD mortality in high-income
countries, increasing existing disparities and showing adverse trends that largely remain
unexplained. Substantial context- and acculturation-dependent variations in disease risk
and mortality between and within immigrant groups confirm strong links between expo-
sures and determinants in both the country of origin and the host country.
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Background

Migration from low- to high-income countries has been conceptualized as ‘time travel’
in terms of a high-speed health transition in our previous work (1). Ten years later, this
concept demands an update and revalidation. We argue that while treatment, access to
care and sanitary conditions improve almost instantaneously after migration, the health
effects of “western” risk factors such as diet and smoking will become evident only after
long lag periods in immigrants from low-income countries. This should result in (albeit
temporary) advantages in morbidity and mortality in immigrants from low-income coun-
tries when compared to host populations of high-income countries. Our concept thus
helps to explain why the ‘healthy migrant effect’ (2) may last for years or even decades
after migration, in spite of socioeconomic disadvantage and discrimination faced by im-
migrant populations in many host countries.

The reasons behind this phenomenon are twofold. First, there are differences with re-
gard to the stage of health transition between the immigrant’s country of origin (CO)
and their Western host countries (HC). And second, the pace at which morbidity and
mortality patterns change after migration differs greatly between countries. Health tran-
sition describes a complex change in disease patterns and burden over time, shifting
from infectious diseases toward non-communicable, degenerative diseases (NCDs) (3).
This phenomenon is the consequence of increasing urbanization, globalization, afflu-
ence and associated lifestyle changes. Advancements in medical care and public health
foster higher standards of living, increasing hygiene and better health in many countries.
Compared with their HC, the immigrant’s CO are often in an earlier phase of this health
transition. Accordingly, disease patterns of the HCs differ from that of immigrant’s COs.
Compared to the population in the HC, immigrants initially have lower cardiovascular
risks and also lower risks form lifestyle-induced cancers; the higher risk for infectious
and maternal conditions declines quickly and substantially due to better medical care.
Conceptualizing migration as a high-speed health transition could help to explain the
persistence over time of the ‘healthy migrant effect’, which would thus constitute more
than merely a (self-)selection of particularly healthy persons into migration. The advan-
tages of immigrants in terms of morbidity and mortality would thus not only result from
being a highly selected group in terms of health, education, skills and ambition (2).

In order to analyse the effects of health transition on disease patterns in immigrants and
to test whether this can substantiate the healthy migrant effect, three main assumptions
need to be examined (see also figure 1).

Assumption 1: Immigrants moving from low- to high-income countries should instanta-
neously experience a declining burden from treatable communicable conditions due to
better access to health care and better treatment in the HC as compared their counter-
parts in the CO. This entails immediate morbidity and mortality advantages upon migra-
tion in comparison with the population of the CO.

Assumption 2: The exposure and adaptation to modern health risks - such as physical
inactivity, obesity as well as tobacco and alcohol-related risks - in the HC should be fol-
lowed by slowly increasing chronic disease morbidity in immigrants from low-income
countries. However, long lag periods exist between increases in the exposure to risk fac-
tors such as obesogenic nutritional habits and an increased risk for NCDs. This lag time
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ensures prevailing advantages in NCD morbidity in immigrants when compared to the
population of their HC for many years.

Assumption 3: Due to the health transition, first-generation immigrants may initially ex-
hibit lower morbidity and mortality from various NCDs than the native population of
their HC. However, with increasing duration of stay and greater degree of acculturation
in the HC, health behaviors and disease patterns in immigrants are likely to converge
to levels close to those of the HC population. This is mainly driven by strong declines in
morbidity and mortality from infectious diseases due to reduced exposure to communi-
cable conditions (assumption 1) and a slow increase in NCDs due to exposure to modern
risks (assumption 2). In addition, persisting risks from conditions related to childhood
deprivation, such as infection-related cancers occurring in later life, represent important
supplementary risks and are due to the unfinished agenda of the health transition expe-
rienced by immigrants.

In this paper, we investigate whether recent data support these assumptions. In addi-
tion, we argue that findings from recent international migration studies provide insights
into the relative strength of environmental and genetic determinants on disease risk as
well as its context-dependence.
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Figure 1 Model illustrating the effects of migration from low- to high-income coun-
tries on morbidity from noncommunicable (NCDs) and infectious diseases (INF).
MIG=Immigrant populations (solid lines); NAT=Native populations of high-income
countries (dashed lines)
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Methods

Search strategy and selection criteria

We obtained data for this review from searches of Pubmed, using the terms “(im)mi-
grant”, “transients & migrants”, “ethnic(ity)”, “nativity”, “country of birth”, “foreign(-
born)” AND “mortality”, “health status”, “survival” and specific searches for every condi-
tion. Snowballing was used to track down additional references. Studies published since
2002 were included, as this was the year of the publication of our previous study on
this topic. We focussed on studies comparing morbidity and mortality risks between
immigrants and the population of their HC, preferably including information on duration
of stay and/or age at migration. In order to determine the ‘position’ and the degree of
convergence toward the risks in the local-born population of the immigrant’s HC, infor-
mation on disease patterns in those remaining in the CO, is crucial, however only rarely
available.

In total, results from 23 studies from various countries, of which twelve contained infor-
mation on duration of stay or age at migration, were included. By the term (im)migrants,
we mean a population group that temporarily or permanently moved into a new coun-
try. Since we aim to assess the impact of immigration on (long-term) disease patterns,
we draw on studies exploring disease patterns in first-generation immigrants only. We
note that our definition of immigrants needs to be distinguished from other ethnicity-
related constructs that are discussed in the literature.

”

Results

Cardiovascular diseases

Overall, age-adjusted cardiovascular disease (CVD) mortality is today higher in some low
and middle income countries than in developed countries where slow but gradual de-
clines have been observed since years (4). This can be explained with better prevention
and treatment management (5). However, CVD epidemics are not all the same and great
geographical variation exists (6). Singh and Hiatt (7), for example, found a continuously
lower and more rapidly decreasing mortality from major cardiovascular diseases in all
foreign-born groups except Non-Hispanic whites and Asian females when compared
with US-born persons.

Stroke

A high mortality from stroke was found in Surinamese immigrants residing in the Nether-
lands which also substantially contributed to an elevated CVD mortality when compared
to native Dutch (8). While significantly increased risks of dying from hypertension and
stroke were found in recent male immigrants when compared to immigrants residing
in the Netherlands for 15 years or longer, the opposite was true for female immigrants
(9). In a later study, no systematic relation between duration of residence and CVD was
observed in Turkish and Moroccan immigrants while Surinamese and Antillean immi-
grants showed mortality levels that were closer to the Dutch population with increasing
duration of residence (10). In the UK, an increasing mortality from stroke with increasing
duration of residence and age at migration was found among immigrants from the Carib-
bean to England and Wales (11). This was later also confirmed for immigrants of African
and South Asian backgrounds, strongly exceeding that of UK natives (12). Higher risks
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for stroke were also found in foreign-born (when compared with native-born) females
in the US (13).

Ischemic heart disease (IHD)

Significantly lower mortality rates from ischemic heart disease (IHD) were found in Mo-
roccan males and Turkish females residing in the Netherlands (8), whereas studies from
Sweden found that immigrants from Turkey and South Asia were at greater risk of acute
myocardial infarction (14) and IHD (15) as compared to native-born Swedes, even after
adjustment for socioeconomic position (SEP). Similarly, foreign-born females in the US
were at greater risk of death from IHD (13) and disproportionally high (and increasing)
mortality from IHD was also found in immigrants of South Asian (India, Pakistan and
Bangladesh) and East African origin residing in the UK. Contrastingly, IHD mortality in
immigrants from the Caribbean was lower, however, gradually converged toward the
rate of UK natives (12).

Diabetes

In recent years, the prevalence of type 2 diabetes has nowhere in the world increased
as rapidly as in native and migrant Asian populations (16). Persons leaving those high-
prevalence regions and migrating to other parts of the world should experience stable,
probably slowly decreasing risks as opposed to the population staying in their region of
origin. Most immigrants from low-income countries have a higher burden of diabetes
mortality than the native population of their country of residence. A recent study, ex-
ploring data from several European countries, revealed that these patterns were most
pronounced in immigrants from North Africa, the Caribbean, South Asia or low-GDP
countries (17). In the Netherlands, this pattern could be confirmed for Surinamese and
Antillean immigrants, with risks for dying from diabetes more than 3 times of that of the
native Dutch population (9). Concurrently, higher and increasing diabetes prevalence af-
ter migration was found among Indian and African-Caribbean immigrants residing in the
Netherlands and in the UK, with more pronounced patterns among both groups residing
in the Netherlands (18). Foreign-born immigrants in the US exhibit a higher diabetes
prevalence with great variation according to origin (19).

Cancer

Still, most cancer occurs in high-income countries; however the burden is expected to
increase substantially in low- and medium-income countries in the next decades. In con-
trast, mortality from cancer has already become a leading cause of death and disability
in poor countries. Globally, there are strong site-specific differences in cancer morbidity
and mortality that become evident when studying immigrant populations. Whereas im-
migrants from most low-income countries are more prone to cancers of infectious origin
such as liver or stomach cancer, at the same time experience much lower risks from
cancers associated with a western lifestyle (20).

Avoidable mortality from cancer is consistently lower in all immigrants in the Nether-
lands than in Dutch natives, ranging from 16% lower in Antillean immigrants and 56%
in Moroccan immigrants (9). No significant difference was found between recent immi-
grants (residing longer than 15 years in the HC) and immigrants that arrived less recently.
For a large number of cancers, immigrants had 50% or lower risk of death when com-
pared to the native Dutch population (21). Significantly lower lung, colorectal and breast
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cancer mortality was found (8, 21), while immigrants that migrated at a younger age and
longer duration of residence in the HC had higher death rates from cancer than more
recent immigrants (21). Clear convergence patterns were, however, only observed in Su-
rinamese immigrants while in other immigrants groups no clear change with increasing
duration of residence was found (10, 21). Similarly, breast cancer risk remained more or
less constant with increasing length of stay in immigrants to Sweden, irrespective of age
at migration (22).

In Australia, rapidly increasing risks for colorectal cancer in immigrants from low-risk
areas were found (23). A study from Sweden specified that immigration at older ages
had no effect on colorectal cancer risk whereas persons who migrated at younger ages
reached risk levels close to that of native Swedes (22). The same study also reported
a decreasing lung cancer and increasing prostate cancer incidence in immigrants from
high-incidence countries that migrated at older age. In Germany, consistently lower
prostate cancer incidence and mortality was found in immigrants from the Former So-
viet Union since more than two decades (24). Singh and Hiatt found lower and decreas-
ing risks for dying of lung cancer in immigrants to the US when compared with their US-
born counterparts (28% lower in 1979-81; 42% lower in 1999-2001) (7). Similar results
were also found for colorectal, prostate, breast, kidney, and brain cancers as well as
non-Hodgkin’s lymphoma.

A recent study from Sweden (25) reported high incidence of liver cancer among im-
migrants from Asian and Asian Arab countries. In the Netherlands, elevated risks in im-
migrants were confined to non-cardia stomach cancer only (26). In line with these find-
ings, substantial elevations in risk of death from liver and stomach cancer were found
in immigrants, increasing with younger age at migration in the Netherlands (21). Similar
patterns were also found for stomach and liver cancers in the US, where excess mortal-
ity was 52% among immigrants in 1989-91 and grew significantly till 2001. The high-
est stomach cancer mortality rates were found among foreign-born Asians, where risks
were more than three times higher than in US-whites and two times higher than among
US-born Asians. Similarly, higher stomach and liver cancer mortality was found in black
and non-Hispanic white immigrants as compared to US-born whites (7).

Infectious diseases

Higher mortality from infectious diseases in immigrants was found in studies from Den-
mark (27) and the Netherlands (8-9), were patterns were most distinct in immigrants
from North Africa and the Caribbean. Furthermore, avoidable mortality from infectious
diseases was found to be considerably higher in immigrants when compared to Dutch
natives; in particular for tuberculosis (TB), hepatitis and HIV/Aids (8-9). Risks were par-
ticularly high in recent immigrants, residing less then 15 years in the Netherlands and
were more pronounced in females. An increasing incidence of TB in immigrant and
non-immigrant HIV-infected patients has recently been reported in a study from France
(28). Similarly, a persistently high incidence of TB has been reported in studies from the
Netherlands (29), Denmark (30) and Canada (31). Incidence rates gradually decreased
as time since immigration increased, however, rates remained high even a decade after
migration. On the contrary, significantly lower and slower increasing mortality from TB,
viral hepatitis and HIV/Aids diseases has been observed among foreign-born immigrants
as compared to their US-born counterparts (7).
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Discussion

Many important aspects of our previous work on migration as a high-speed health tran-
sition could be confirmed by new evidence. This especially applies to a higher and in-
creasing mortality from stroke and lower breast cancer incidence and mortality in im-
migrants. In this regard, the concept of health transition can help explaining the healthy
migrant effect. However, we also found counterexamples, in particular, when looking at
time trends of health outcomes after migration.

Persistently higher and increasing mortality from IHD among South Asians and East Af-
ricans residing in the UK entailed significantly smaller declines in mortality than in local-
born persons (11-12). This excess mortality from IHD, especially in immigrants of South
Asian origin, may reflect a rapid change in lifestyle, entailing high disease burdens (32).
The adoption of risk behaviors such as smoking and decreasing physical activity, in con-
comitance with greater socioeconomic disadvantage in their HC, may be responsible
for this development. The prevalence of obesity and diabetes — strong predictors for
IHD — is increasing faster in many Asian countries than elsewhere in the world (33).
Genetic predisposition to insulin resistance and other metabolic disturbances in South
Asians are, in turn, also discussed as possible explanations for this phenomenon (16,
34). Higher and increasing prevalence of diabetes was also evident in immigrants of In-
dian and African-Caribbean origin. The risk size varied substantially by HC, underling the
context-dependence and the impact of difference in speed of transition and accultura-
tion across immigrant groups (9, 18). Rapid socioeconomic change may also be the main
reason for excess immigrant diabetes mortality, which is also likely to be mediated by
increasing urbanization and drastic lifestyle changes, such as a decrease in physical ac-
tivity and a high-fat, energy-dense diet (17). Since diabetes-related death is strongly as-
sociated with differences in access to and quality of diabetes care, metabolic control and
complications, case fatality could also explain differences in diabetes mortality between
immigrants and local-born populations.

In cancer mortality, few consistent trends with regard to duration of stay in the HC
have been observed in immigrant groups. This might be explained by slow adaptation
of health-related behaviors that are common in the local-born population of the HC.
This pattern, however, differed substantially by immigrant origin and was, for example,
more consistent in Turkish and Moroccan than in Surinamese and Antillean immigrants
in the Netherlands. Stable risks can, on the other hand, also point towards a greater
role of genetic predisposition rather than environmental influences. Lower risks of death
from lung cancer were found in several studies, despite a steeply increasing smoking
prevalence, respectively (8, 21). However, since there usually is a long delay between
increase in smoking and developing lung cancer and other chronic conditions related
to smoking, currently low rates of lung cancer among immigrants imply that older im-
migrants (especially males) are less likely to have been heavy smokers at younger ages
than older natives (men). This corresponds with the course of the smoking epidemic
in less-developed countries (35). The increasing uptake of smoking among immigrants
seen in many countries also suggests that the peak of smoking-related mortality in this
group is yet to come (36).

Growing excess mortality from stomach and liver cancers, especially among Asian im-
migrants in the US, might reflect higher incidence of hepatitis-B virus infection, helico-
bacter pylori infection and greater consumption of salted, pickled and smoked foods
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in the countries of origin (37). Vertical transmission of hepatitis (mother to child) can
possibly explain the high liver cancer incidence even in subsequent immigrant genera-
tions (38). High risks for TB in immigrants have been reported to persist even decades
after migration. This is possibly due to the reactivation of latent infections, multi-drug
resistant forms of TB and infections acquired during visits to the CO (29).

According to our assumptions, a rapid transition in terms of treatment encounters a
slow(er) transition in terms of NCD risk accumulation, entailing (temporary) health ad-
vantages. However, our findings show that the outcome is not always in line with this
hypothesis. Due to an ‘unfinished agenda’ of health transition in their CO, immigrants
from low-income countries often remain at higher risk for infectious diseases in the HC,
while suffering from an excessive burden of NCDs in later life. Persistently high rates of
TB and excess mortality from IHD challenge the health transition hypothesis. Variations
in underlying disease patterns in the CO as well as context-dependent, acculturation-re-
lated factors in the HC are important factors to be considered, leading to manifold paths
of health transition across immigrant groups. In addition, socioeconomic circumstances
play an important role as immigrants are often more likely to be affected by poverty and
social deprivation when compared to the local-born population of their HC. This often
translates into greater disadvantages in health for immigrant groups. However, social
disadvantages do not fully explain health disparities and smaller declines in mortality ob-
served in many high-income countries (12), and despite lower socioeconomic position,
immigrants often retain higher overall health levels. Thus, if immigrants and natives had
a similar socioeconomic position, the immigrant advantage might even be larger.
Methodological considerations

Earlier studies reporting low immigrant mortality often dismissed this finding as due to
bias (39). In fact, selection bias is a well-known methodological challenge in migration
research. However, unregistered remigration (‘salmon bias’) and, as a consequence, the
underestimation of mortality if sicker immigrants return to their CO prior to their death
cannot fully explain the mortality advantage observed among immigrants (1-2, 40). Re-
migration has in many counties become rare among immigrants, and medical care is
often more advanced and of higher quality in their home countries (1, 40).

Immigrants are a heterogeneous group, potentially becoming even more heterogeneous
over time. Hence, addressing ethnic and other variations within immigrant groups is ex-
tremely complex. Categorizing immigrants and using proxies for ethnicity always bears
the risk of misclassification (41). Due to a shortness of reliable cause-specific mortal-
ity and morbidity data in some COs, it often remains unclear whether mortality in im-
migrants diverges from that of persons who remain in the CO. Studying the effects of
duration of stay in the HC is also not always feasible but it is crucial to assess whether
outcomes in immigrants converge toward that of the local-born population of their HC.
Both approaches have the potential to provide important insights into the relative con-
tribution of genetic versus environmental factors, e.g. in carcinogenesis.

Conclusion

Over the past ten years, new evidence has been created that partly supports our ear-
lier work conceptualizing migration as a high-speed health transition (1). For example,
new studies confirmed higher mortality from stroke, infection-related cancers and se-
quelae of infectious diseases among immigrants. However, substantial evidence shows
that some immigrant groups are, for example, affected by excess mortality from IHD and

149



PART IlI: Relevance to Public Health

persistently high risks for TB. Hence, additional processes need to be considered when
conceptualizing migration as a high-speed health transition. Among these, the effects of
socio-economic factors and discrimination are likely candidates.

We pointed out that immigrants from low-income countries do not necessarily bene-
fit to the same extent from the general decline in mortality from NCDs in high-income
countries and are at high risk of a double disease burden due to ‘unfinished agendas’ of
health transition. Temporary advances in health might be the result of both selection
effects and long lag time between increased exposure to risk factors and disease onset.
Accordingly, NCDs are expected to become more common diseases and causes of death
in immigrants residing in high-income countries. Disparities in disease risk and mortality
seem to widen over time, with substantial variation by origin and HC. The reasons for
these developments are not yet fully understood. However, the comparatively smaller
declines in NCD mortality observed among immigrants are likely to increase existing dis-
parities in health. Disease and risk factor patterns in the CO as well as socioeconomic
circumstances play important but not all-embracing roles in the explanation of mortality
and morbidity differentials between immigrants and non-immigrants.

Trends in disease patterns in immigrants provide insights into disease aetiology and
should be assessed using a life course approach. However, many methodological prob-
lems are not yet solved and comprehensive studies are still - and will, for the near future
remain - scarce. By taking, for example, age at migration and duration of stay into ac-
count, critical ages of migration and associated risk factors can be identified more accu-
rately. Ideally, prospective studies, covering the whole migration process (pre-, peri- and
post-migration influences on health), are needed in order to increase our understanding
of the dynamics of health transition in immigrant populations.
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PART IV: Dicussion and Outlook

Discussion

Europe has become a remarkable multicultural and multiethnic society, characterised by
a common vision on democracy, welfare, social inclusion and protection of its citizens.
In the age of globalisation, most European countries are however increasingly facing
problems with regard to the sustainability of their social models. This especially applies
to low and decreasing birth rates, population aging and effects of migration on Europe’s
population composition. This development inevitably raises the question whether the
European social construct is flexible enough to defy these changes and whether social
equality is still a realistic aim across all segments of society. This line of reasoning also
represents the scientific and public health rationale of making migrant health a core
theme at EU-level consultations and in health programmes. Besides, from an epidemio-
logical point of view, migration can be seen as a big-scale natural experiment that has
the potential to teach us about the power of cancer prevention and grey areas that still
exist in aetiological cancer research.

In this final chapter, first the results and implications of the studies in this thesis are
being summarised. Subsequently, methodological considerations and the interplay be-
tween ethnicity and socioeconomic determinants and their effects on disease, especially
cancer, are being discussed. Finally, priorities for further research are derived based on
what is already known on ethnicity as a self-evident variable in cancer research and what
this thesis adds to this knowledge. In the conclusion and outlook, short- and long-term
targets for prospective research on cancer in migrants are presented.

Ethnic heterogeneity of cancer in Europe

Cancer incidence and mortality

A variety of studies from Europe has shown that ethnic disparities in the burden of
cancer exist (1). In chapter 3, we explored cancer patterns in non-Western migrants in
Europe based on the literature. We found that in Europe, non-Western migrants were
more prone to infection-related cancers but had lower risks for cancers associated with a
more western lifestyle, such as colon, breast and prostate cancer. Risks in migrants were
often in between the corresponding risks in their home and in their host country. This
pattern largely reflects the retention of more favourable risk factors that are common in
the migrants’ countries of origin parallel to a slow adaptation and acculturation to the
risk profiles of the majority population of the country of residence. A close interrelation-
ship with individual doses of exposure experienced during life span and health effects
of social determinants could be identified as additional key factors in development of
cancer.

Our study among Turkish migrants residing in Hamburg (Germany), revealed lower risks
for cancer of the respiratory organs among Turkish males than in the non-Turkish popu-
lation, particularly in the older birth cohorts (chapter 4). Younger birth cohorts had in-
creasingly similar risks to the non-Turkish population. The risk for malignant neoplasms
of lymphoid, haematopoietic and related tissues was slightly higher in most male Turkish
birth cohorts. Incidence rates in Turkish women were lower than in non-Turkish women
for cancer of the respiratory system, skin and the genital organs.

In a multinational study including data from France, Belgium, Denmark and the Nether-
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lands (chapter 5), all cancer mortality was consistently lower in Turkish migrants than
among the local-born population of their host countries, irrespective of their current
country of residence. Cancer mortality in Turkey in relation to that of the four host coun-
tries was, however, equal or lower than that of Turkish immigrants relative to the local-
born population of their host country. This implies that all-cancer mortality in Turkish im-
migrants was in between that of their country of origin and their host country. The same
applied for breast cancer in Turkish migrant women in relation to Dutch- and French-
born women. For lung cancer, contrasting patterns in Turks residing in France and in the
Netherlands were found. Whereas in France lung cancer mortality in Turkish migrants
converged towards that of French natives, mortality rates of Turkish migrants residing in
the Netherlands were even lower than in Turkey itself. The reason for this variation be-
tween host countries might be related to different durations of stay, migration histories,
acculturation mechanisms, selection effects or misclassification. Moreover, differences
in smoking prevalence and smoking policies could cause considerable variation in risks
between countries. The impact of the national context on smoking prevalence has previ-
ously been established in the comparison of English and Dutch South Asian and African
migrant groups (2).

Data from the Netherlands confirmed the earlier findings from Germany (chapter 4)
and suggested a significantly lower incidence of breast cancer among migrant women in
comparison with native Dutch women (chapter 6). This pattern persisted while screen-
ing uptake among migrant women in the Netherlands remained considerably lower
than among the majority population (3). The main reasons for lower breast cancer risks
among migrant women could be different underlying risk factor patterns, most impor-
tantly younger age at first birth, higher parity and more and longer breastfeeding. In
the Generation R study, Mediterranean first generation mothers were for example more
likely to start and to continue breastfeeding as opposed to native Dutch women (4). Be-
sides breast cancer, the incidence of stomach cancer among migrants in the Netherlands
was explored in chapter 6. Here we found increased risks for non-cardia stomach cancer
in migrants (especially in Turks), which is often attributable to an infection with helico-
bacter pylori (H. pylori) and a high consumption of salt-preserved foods. The higher risk
of non-cardia stomach cancer in migrants probably reflects a higher prevalence of infec-
tion in the regions where the migrants originate from, for example east Turkey (5-6).

A higher incidence of stomach cancer also affects stomach cancer mortality, which was
found to be significantly elevated in Turkish migrants residing in France and in the Neth-
erlands (chapter 5). Interestingly, stomach cancer mortality among Turkish migrants in
our study was even higher than in Turkey itself. This finding is most likely related to the
limited validity of Globocan data that were used for the comparison with Turkish cancer
mortality data. Globocan 2000 data for Turkey are based on one cancer registry only, the
Izmir Cancer Registry, covering a mainly urban region of West-Turkey which is potentially
unrepresentative for rural regions with a higher prevalence of H. pylori infection and
possibly higher stomach cancer mortality.

In a subsequent study, risks for cervical, oesophageal and colon cancer were investigated
among migrants from five different countries in the Netherlands (chapter 7). Migrant
women exhibited elevated risks for cervical cancer, in particular migrant women from
Suriname (1.8-fold risk) when compared to native Dutch women. Elevated risks were
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more pronounced for squamous cell carcinomas (SCCs). Human Papilloma Virus (HPV)
infection is one of the main causes for cervical cancer and is in particular associated with
the development of SCCs. Lifestyle-related factors such as obesity are on the contrary
more common in the development of adenocarcinomas of the cervix. In the same study,
lower risks were found for both colon and oesophageal cancer in all migrant groups,
reflecting lower risks in their countries of origin and more favourable lifestyle patterns,
i.e. higher prevalence of alcohol abstinence and lower prevalence of tobacco smoking.
How migration can affect national cancer rates has been exemplified by exploring trends
of nasopharyngeal cancer (NPC) in the Netherlands (chapter 8). NPC is relatively rare in
Western countries and mortality from this cancer has been decreasing since decades. In
terms of tumour histology, two main types of NPC are being distinguished: keratinizing
tumours (WHO type ) and non-keratinizing tumours (WHO types IIA and 1IB), which fol-
lowed different incidence trends in recent years. While the incidence of mainly smoking-
related, keratinizing NPC decreased, the incidence of non-keratinizing NPC increased.
A close relationship exists between infection with the Epstein-Barr Virus (EBV) and de-
velopment of non-keratinizing NPC, which is most prevalent in China and North Africa.
Increasing migration from high-incidence countries in recent years is likely to have con-
tributed to the rising incidence of non-keratinizing, EBV-related NPCs in the Netherlands
and demands special attention and awareness among health care professionals.

Cancer survival

In contrast to other studies on breast cancer survival (7-8), we found slightly lower sur-
vival for premenopausal migrant women, but higher for postmenopausal women when
compared to native Dutch women. Among stomach cancer patients, death rates were
on average 30% lower in migrants than among native Dutch. Similarly, one-year relative
survival from stomach cancer was more favourable in migrant stomach cancer patients
(chapter 6). Other studies reported poorer stomach cancer survival among migrants (9-
10). We argue that different tumour histology as well as genetic predisposition could
possibly underlie this result or that methodological issues might be involved in artificially
causing this effect, for example by selective remigration (salmon bias), which will also be
addressed later in this chapter.

Relative survival from cervical and colon cancer was slightly better in all migrants, except
Indonesians, and oesophageal cancer survival was slightly poorer than among Dutch
natives (chapter 7). As oesophageal cancer is one of the most fatal malignancies, dif-
ferences in survival can primarily be ascribed to differences in access to and utilization
of care as well as treatment, potentially amplified by a strong inverse link with socio-
economic determinants. The results for cervical cancer survival seem, similar to breast
cancer, somehow contradicting a lower screening participation among migrant women.
However, in the case of breast cancer, this is also underlying a significantly lower risk to
develop breast cancer in the first place. Thus, screening might not yet be that relevant in
this group and lower attendance no reason to worry. Better survival from cervical cancer,
on the other hand, could be explained by the fact that in some instances, unscreened
populations have a more favourable survival than screened populations, because more
aggressive and fast-growing tumours with a poorer prognosis are left in the latter group
(11).

Clinical aspects
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Disease burden and symptoms presented at GP practices differ between migrants and
native Dutch persons (12). This ‘ethnic factor’ in health care also persists after adjusting
for other important determinants such as education, occupation and marital status and
suggests a genetically, lifestyle- and/or communication-related origin. Besides, migrants
often exhibit a different pattern of healthcare utilisation; whereas an increased use of
GP care and prescribed drugs prevails especially among Turkish and Moroccan migrants,
more specialised care is often underutilised by this group (13-15). The latter cannot be
explained by socioeconomic determinants. Furthermore, lower utilisation of physical
therapy and home care among elderly immigrants could solely be ascribed to language
barriers rather than socioeconomic factors (16). In internal medicine, first-generation
migrants made significantly more use of outpatients’ care and were more likely to be
referred for analysis and treatment of gastro-intestinal complaints and liver diseases,
which was also independent of socioeconomic factors (17). This pattern reflects their
higher risks for those conditions and is also evident in the occurrence of cancer at those
sites (chapters 3, 6).

Public Health aspects

Migration from low- to high-income countries has been conceptualized as ‘time travel’ in
terms of a high-speed health transition (18). In our update study (chapter 9), we argued
that while treatment, access to care and sanitary conditions improve almost instanta-
neously after migration, health effects of “western” risk factors such as diet and smoking
will become evident only after long lag periods in immigrants from low-income coun-
tries. Interestingly, this should entail (temporary) advantages in morbidity and mortality
inimmigrants from low-income countries when compared to local-born host populations
of high-income countries. With this approach, we aimed to explain why the ‘healthy
migrant effect’ may last for years or even decades after migration, in spite of socioeco-
nomic disadvantage and discrimination faced by immigrant populations in many host
countries. We found that immigrants from low-income countries do not necessarily ben-
efit to the same extent from the general decline in mortality from non-communicable
diseases (NCDs) in high-income countries and are at high risk of a double disease burden
due to ‘unfinished agendas’ of health transition. Temporary advances in health might
be the result of both selection effects and long lag times between increased exposure
to new risk factors and disease onset. Accordingly, NCDs are expected to become more
common diseases and causes of death in immigrants residing in high-income countries.
Hence, disparities in disease risk and mortality between migrants and local-born persons
seem to widen —hopefully only temporarily — over time, with substantial variation by ori-
gin and host country. The reasons for these developments are not yet fully understood.
However, the comparatively smaller declines in NCD mortality observed among immi-
grants are likely to increase existing disparities in health. Socioeconomic gradients in the
tobacco epidemic for example reverse earlier in immigrants, being more pronounced in
low SES groups in males and in high SES groups in females, and point towards ways to
implement tailored prevention measures (19).
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Methodological considerations

Studies on cancer in migrants are often subject to many methodological limitations re-
lated to the availability, quality and consistency of data as well as to migration-specific
biases. These depend on the type of comparison that is being made and the populations
under study (figure 1). The ‘healthy migrant effect’ and the ‘salmon bias’ are commonly
discussed biases in migrant studies that most often result in an underestimation of mor-
bidity and/or mortality in migrants. Due to their time-varying nature, these phenomena
are however assumed to wear off with time (20). In particular mortality among older im-
migrants is often underestimated due to salmon bias, implying unregistered remigration
and death outside of the country of residence. For instance, of all immigrants of Turkish
origin who permanently settled in the Netherlands, about 22% die abroad, most of the
times in their country of birth (21). While the death itself is often registered with the
Dutch authorities, the cause of death generally remains unknown, leading to a consid-
erable proportion of deaths that cannot be attributed and as a consequence to biased
cause-specific mortality and survival estimates.

Three possible types of comparisons in migrant studies and their rationales are present-
ed in figure 1, all of them potentially subject to confounding by diagnosis/death, marital
status, place of residence, ethnic group and socioeconomic position. When comparing
population, death and cancer registration data from the migrants’ host country with
that of their country of origin, often substantial differences in data quality, accuracy and
completeness exist. Globocan data (22) on cancer incidence and mortality in low- and
middle-income countries, for example, often represent extrapolations from a few cancer
registries, hospitals or death statistics and can therefore only provide a limited point of
reference regarding cancer burden in those countries as a whole (chapter 5). Of course,
differences in data quality and validity cannot be changed but imply that comparisons
have to be interpreted with caution. Another important issue in this context is a mis-
matching numerator/denominator bias that can occur if, for example, migrant status is
not identically defined in both population and cancer or death data (23).

A uniform definition of ‘migrants’ within Europe would facilitate comparisons across
countries and databases. Many countries do not yet routinely handle variables related
to migration in their registries, and it is probably still a long way to go in order to achieve
this (chapter 2). The WHO consultation has highlighted the need for a standardised ap-
proach and a minimal standard for data collection (24). A recent review on data collec-
tion practices of migrant health in Europe revealed that most member states still lack
information on the health of migrants, impeding monitoring and improvements in mi-
grant health (25).

Apart from this, in epidemiology it is quite common to work with proxies for complex so-
cial constructs. This approach in itself is not reprehensible, however, sometimes mislead-
ing. Both socioeconomic and ethnic determinants should ideally not only be measured
on an individual basis but also require adequate categorization in order to minimize mis-
classification (26). To date, often if there is data on migration available, it enforces black
and white thinking in a way that a person can either be a migrant or not. However, this
is an unrealistic and even unethical distinction. Migration should rather be seen as a
continuous process that is not completed upon the moment of settlement in the new
host country. To the contrary, it represents an ethnic transition whose effects can last for
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1. (Un-)Healthy migrant effect: Migrants represent a self-selected, non-random subset of their population of origin
Consequence: health status of migrants is under-/overestimated
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2. Salmon bias: Migrants return to their country of origin without de-registering in
their host country, rendering them ‘immortal’
Consequence: underestimation of mortality/morbidity in migrant group
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Figure 1 Outline of the most common biases, methodological challenges and study
designs in studies on cancer in migrant populations

decades and even operate across generations. Reflecting this concept in epidemiological
practice is extremely complex and often not possible, in particular in register-based stud-
ies. In, the end, we need to find a way to live with this complexity (27).

In the Netherlands, country of birth is the most commonly used indicator for migrant
status, despite its substantial drawbacks when it comes to ethnic variation within one
country of birth and the identification of third generation migrants. Another limitation
has for example become obvious in our studies involving migrants from Indonesia, a
former Dutch colony (chapter 6 and 7). Many people who were born in Indonesia and
migrated to the Netherlands about 60 years ago have Dutch ancestors or are ethnic
Dutch. This fact not only explains similar results for Dutch and Indonesians in cancer risk,
but also underlines the pitfalls attached to using country of birth as a proxy for ethnicity.
Stronks and colleagues therefore suggested including additional indicators next to coun-
try of birth in biomedical research in order to overcome these limitations (28-29). The
validity of for example geographical origin of ancestors, language or self-assigned ethnic
group may, however, vary by migrant group and research question.
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In Germany, to date, only name-based approaches can be used in order to identify Turk-
ish migrants (chapters 2 and 4) (30-31). This is partly due to the fact that there is no
national cancer registry, covering the entire country and no routine registration of mi-
gration-sensitive indicators yet.

Measuring ethnic cancer disparities in a comprehensive way is crucial to the correct
interpretation of data. When choosing the right summary measure such as cancer risk,
one can in general distinguish absolute from relative measures. There has been some
debate on their use and interpretation (32-33). When using relative measures, the refer-
ence group must be chosen with great care and needs to fit the research question. Since
cause of death is often more likely to be unknown in migrants than in the local-born
population of their host country (due to the fact that a greater proportion of deaths
occur abroad), cause-specific mortality and survival analyses can be subject to consider-
able bias. For comparisons of cancer survival, relative survival analysis or excess mor-
tality modelling is therefore the preferable method, given that appropriate and valid
background mortality data are available for the corresponding (ethnic) groups. This has
been done for the first time in two of the included papers in this thesis (chapters 6 and 7)
and can serve as a model for future studies in different settings and on different cancers.
Subgroup-specific background mortality had previously been used to correctly measure
differences in cancer survival across socioeconomic groups in Sweden and Finland (34-
35).

The UK and the Scandinavian countries are pioneers when it comes to ethnically disag-
gregated morbidity surveillance data in Europe (36) (chapter 2). Their excellent data
infrastructure and information systems have great potential, especially in terms of data
linkage. Scotland, in particular, achieved many successes in promoting and facilitating
migration-sensitive research in recent years. Amongst other measures, by introducing
ethnicity on death certificates (37) and the ‘Scottish Health and Ethnicity Linkage Study’,
allowing for various kinds of analyses on ethnic variations in a cohort of 4.65 million
people (38-39). This approach not only facilitates the analysis of health care procedures
and treatment paths, but also removes uncertainties related to potentially confounding
factors that can now more easily be adjusted for. Internationally, linkage can fill the infor-
mation gap on health data by ethnic group, given that there is standardised information
on ethnicity available across databases. Its use is most effective and accurate when it is
based on a unique, personal identification number. The Burgerservicenummer (BSN) is
such a number which was originally meant to be a fiscal identifier, but has been intro-
duced to the Dutch health care system in 2009. Until today, it is being used exclusively
by governmental authorities for fraud prevention and not (yet) approved for research.
Provided that its abuse can be excluded, the BSN could be an extremely valuable instru-
ment for studies in migrants. The comprehensive information on migration available in
the population register could potentially, through linkage, be studied in many different
settings, including register-based studies on cancer.

Johnman and colleagues recently outlined the potentials of record linkage studies on
ethnic inequalities in health outcomes in Scotland, New Zealand and the Netherlands
(40). They concluded that this methodology allows for large-scale studies that can be
conducted at relatively low costs and provide insights into ethnic inequalities at a global
level.
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The interplay of ethnicity and socioeconomic determinants

The association between socioeconomic determinants and health is well-known. Ethnic
inequalities in health are in parts attributable to socioeconomic circumstances, making
them closely interrelated but not equivalent concepts (27, 41). Both are independently
associated with cancer incidence, survival and mortality. Their interplay is multidimen-
sional and still poorly understood.

In the Netherlands, an ecological proxy serves as the standard approach to measure
socioeconomic differences in health. In brief, it is based on four-digit postal code at the
time of diagnosis and reflects mean income per household, the percentage of low in-
come households and the percentage of households with a low education (42).

In table 1, cancer incidence in non-western migrants in the Netherlands is compared to
that of Dutch persons with low socioeconomic status (SES) (43) in order to see similari-
ties and discrepancies in risk profiles. Especially advantageous patterns for colon, skin,
breast and prostate cancer coincide between the groups. The same is true for higher
risks for cancers of the head and neck, cervix uteri and Hodgkin’s lymphoma. Yet, where-
as persons with a low SES have higher risks for other mainly lifestyle-related cancers such
as tumors of the upper Gl and lung, the opposite is true for non-western migrants. Un-
like low SES groups, non-western migrants exhibit a higher burden of infection-related
tumours (like nasopharyngeal, liver and non-cardia stomach cancer). These patterns im-
ply overlapping, but not congruent cancer risk profiles between migrants and persons
of low socioeconomic status. It is important to note that both migrants and persons of
low SES may represent very heterogeneous groups with different priorities in terms of
cancer risk and prevention (for example substantially elevated risks for nasopharyngeal
and liver cancer among Chinese migrants).

Higher risks and increasing detection rates among persons with a high SES seem to result
from greater awareness and knowledge of cancer and the willingness to seek medical
advice. Typically, this entails an earlier stage at diagnosis and a better prognosis among
cancer patients with a high SES as opposed to low SES patients who often exhibit worse
survival (43). In the most deprived women with breast cancer for example, poorer sur-
vival persisted even after adjustment for common factors related to prognosis such as
grade, stage and treatment (44). This might be due to lower attendance rates in mass
screening for breast cancer among low SES women (45) that is also characteristic for
migrant women (3, 46). Lacking awareness and knowledge as well as organizational de-
terminants and other socio-cultural aspects could be responsible for this (47). Most mi-
grant women, however, not only carry considerably lower risks to develop (especially
postmenopausal) breast cancer, they also exhibit equal or slightly better survival when
compared with native Dutch women (chapters 3 and 6). This is why low attendance of
migrant women in mass screening is, at the moment and opposed to low SES women,
not necessarily a reason for concern or immediate action. Screening in low-incidence
populations can produce many false positive outcomes and harm related to unneces-
sary treatment (48-49). Even so, the expected increase in burden from breast cancer in
migrant women demands regular cancer surveillance in this population group (50). Re-
evaluation of cancer risks should ideally be done by means of follow-up studies, in future
potentially also based on known data on age at menarche and at first birth.
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Table 1 Comparing cancer sites with low and high incidence between non-western
migrants and persons with low SES in the Netherlands

Non-western migrants* | Males with low SES** Females with low SES**
Low All cancer All cancer” Skin, melanoma
incidence | Oesophagus Colon Skin, basal cell carcinoma
Stomach (cardia) Pancreas Breast®
Colon Skin, melanoma
Lung Skin, basal cell carcinoma
Skin, melanoma Skin, squamous cell
Non-melanoma skin Prostate
Breast Urinary bladder
Prostate
High Nasopharynx Oropharynx All cancer
incidence | Stomach (non-cardia) Larynx Oropharynx
Liver Oesophagus Larynx
Kaposi’s sarcoma Stomach (non-cardia) Oesophagus
Cervix uteri Lung Stomach (non-cardia)
Thyroid gland Colon
Hodgkin’s lymphoma Rectum
Lung
Skin, squamous cell
Cervix uteri
Kidney
Urinary bladder
Mature B-cell including
Hodgkin’s lymphoma

Congruent sites in terms of a high or low incidence across the groups are marked in italic

* Non-western migrants in comparison with native Dutch (based on chapters 6, 7, 8 and (51));
**Low SES in comparison with high SES in the South of the Netherlands in 2008 (based on (43));
#this was the reverse in the late 1990s; ¢ especially below age 45

Can the interrelationship between socioeconomic and ethnic inequalities in health be
further disentangled in order to improve the understanding of their separate effects? It
has been suggested to use different socioeconomic indicators for ethnic and/or migrant
groups as opposed to the majority population of the host country. Especially first genera-
tion migrants may have experienced a different form of education (often in their coun-
try of origin) and other acculturation- and integration-related factors that can influence
their socioeconomic position and cannot easily be compared to the majority population
(41). The lack of adequate formal education before migration can be one of the most
important factors that determine their socioeconomic position in later life.
Furthermore, the impact of socioeconomic status may differ by ethnic group; socioeco-
nomic inequalities in mortality appeared to be smaller within ethnic groups than in the
general Dutch population (52). This is why the effects on health can possibly take differ-
ent directions among migrant and ethnic groups as opposed to socially disadvantaged
groups. However, given its multiple dimensions and strong interdependence, socioeco-
nomic and ethnic determinants on health should always be addressed jointly in order to
refine policies for prevention and surveillance.
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Cancer in migrants: priorities for the future

Policy and public awareness

Demographic developments will inevitably further increase ethnic diversity and com-
plexity in Europe in the near future. A mix of first to fourth generation migrants will
become characteristic for many European societies. Also the number of absolute cancer
cases among persons with a migration background will undoubtedly rise, largely driven
by aging, but also by increased acculturation and the adaptation of Western lifestyle pat-
terns. This also implies that this group will constitute a growing proportion of all cancer
patients in the Netherlands and in most other European countries (50). The position of
(elderly) migrant cancer patients in many societies and health systems is however still
to be determined. The adaptation and reorientation of social and health systems and
above all, a clear and realistic policy commitment, are only slowly gaining ground.

The WHO consultation clearly stated the necessity for raising awareness about health
needs of migrants among policy makers and the media (24). Within migrant-inclusive
(and migrant-sensitive, that is taking cultural, religious, linguistic needs of migrants into
account) health systems, accurate data on the health status of migrants and their utiliza-
tion of health care services are needed to develop targeted interventions and improve
health outcomes. In order to achieve this, migrant health needs should become part of
national plans and resources, respectively. Along with the general need for adequate
health insurance coverage, the day to day problems of doctors, nurses and other caregiv-
ers needs to be given a voice in policy making.

Building partnerships and networks

European and international partnerships represent key venues in promoting migrant
health and can be used as a basis for the exchange of practices, policies, knowledge
and data (24). Country-specific activities can be supplemented by regional and global
strategies and pooling of migrant-specific data across European countries will increase
the power of such studies. In addition, as migrants are facing similar problems in various
European countries, joint multinational approaches and studies will be most effective
and cost-efficient.

In research on cancer in migrants, two-comparison (including information from both
the country of origin and the host country) and multi-way comparison studies (includ-
ing more than one host country) are still scarce (figure 1). This is because those kinds of
comparisons can involve many limitations (chapters 2, 3 and 5). Surmounting these limi-
tations requires high data quality within countries and close networking between coun-
tries. Multinational studies would make results more reliable and would allow studying
the magnitude and trends of cancer risk diversity among migrants residing in Europe in
more detail. In order to appreciate changes in risks after migration and during life course,
data from the country of origin should ideally be incorporated in studies, same as details
on the migration process itself (especially age at and time of migration ). Multi-way com-
parisons can also allow for insights into the context-dependence of cancer risks. Differ-
ences in exposure to risk factors, health systems and policies may produce variation in
cancer risk and mortality between countries. Studies among migrants have the potential
to reveal the driving factors for these differences. And in fact, it matters where you have
migrated to (53).

The comparison of cancer mortality in Turkish migrants across four different host coun-
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tries has been the first of this kind (chapter 5), following the example of mortality from
circulatory diseases (54) and diabetes (55-56). Although limited with regard to heteroge-
neous study designs and data inconsistencies between countries, those types of studies
may possibly disclose important reasons for differences in cancer burden across Europe.
In addition, scenario studies on avoidable cancer burden and mortality are a promising
setting for migrant studies. Following examples such as: if socioeconomic inequalities
were eliminated (57) or if risk profiles of one country would equalize that of the country
with the lowest risks (58), or if the majority population would have the same, low but
apparently feasible cancer incidence of certain migrant groups.

Building partnerships is important, especially to actively engage key-migrants in the pro-
cess of designing and conducting research. Maximizing their awareness and participation
will further increase validity and comprehensiveness of studies and knowledge on can-
cer in migrants in general. This could, for example, be achieved by creating interactions
through social media. In addition, recognizing migrants as a very heterogeneous and
ethnically diverse group represents one of the main challenges for future research and
health care provision. Another interesting aspect for future studies is the measurement
of preferences and satisfaction with health care among migrants, possibly by means of
discrete choice experiments. In the provision of health care, ethnic background of the
health care advisor has been found to play a key role in addressing and communicating
with ethnic groups (59).

Combining disciplines

There is evidence that social conditions and deprivation experienced during life course
can have a cumulative effect on all cause mortality, in particular on cardiovascular dis-
eases and smoking-related cancers (60). This is one of the reasons why life course epi-
demiology of chronic diseases is a promising field that deserves more attention in the
context of migrant studies and in combination with other disciplines. The patterns found
in our studies (chapters 3, 4, 5, 6, 7 and 8) point towards a strong link between envi-
ronmental exposures and/or behavioural patterns and the development of cancer dur-
ing life course. To gain further insight into acculturation processes, studies should most
importantly include a time variable, ideally age at migration or duration of residence,
constituting a proxy for exposures before migration, i.e. in the country of origin. This
also asks for longitudinal study designs and measurements at patient level, i.e. not using
aggregated data or ecological proxies (applying to both ethnic and socioeconomic deter-
minants) (61-62). One of the most prominent examples in this field has been published
by McCredie and colleagues in the late 1990s, investigating cancer mortality in migrants
in Australia over long follow up periods (63). They found persistently low mortality for
cancers of the prostate and mouth/pharynx in European migrants relative to the Austra-
lian-born even 30 years after migration.

Culture plays a central role in medical anthropology and influences patients’ views on
their disease and their expectations regarding care (64). The core of medical anthropol-
ogy is the relation between culture and health/disease as well as its communication in a
setting where health care provider and patient come from different ethnic backgrounds
(65). Integrating this approach in epidemiological studies could enrich them by moving
beyond the one-sidedness of current approaches, generating little understanding of the
roots of disparities. The reconceptualization of social and cultural dimensions of ethnic-
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ity and its measurement as well as models that emphasize both psychological and so-
ciocultural factors in the emergence of health disparities are needed in order to achieve
this (66). For example, in view of the central role of food in the culture of Turkish and
Moroccan migrants, how does acculturation influence dietary patterns and possibly fu-
ture cancer risk? And what are the generational effects of those lifestyle changes?

In aging societies, there is a growing need to explore co-morbidities in order to develop
more comprehensive routes to treatment (67). Recent evidence of a positive relation-
ship between diabetes and cancer (68) might point towards a double disease burden in
some migrant groups that are at an increased risk for (mortality from) diabetes (56), for
example South Asians and Africans (69). Similarly, the protective effect of vitamin D on
osteoporosis, diabetes, cardiovascular disease and some common cancers can serve as
a starting point for more comprehensive and interdisciplinary studies, also among mi-
grants (70). Furthermore, vitamin D status has been found to be poorer in Surinamese
migrants in the Netherlands, partly explaining their higher blood pressure and higher
risks for hypertension (71).

Priorities for care

The provision of care in migrant cancer patients should focus on their actual needs and
research should aim to help preparing health systems and health care providers for this
growing challenge. Insights into differences in disease perception and coping mecha-
nisms are necessary in order to respond and treat responsibly. Although some quantita-
tive questionnaires on quality of life have recently been evaluated for the use in cultur-
ally diverse settings (72-74), this branch is still in its infancy. The EORTC quality of life
questionnaires have been developed to assess the quality of life of cancer patients and
have been translated to various languages. They are however not culturally sensitive.
Differential functioning for several items across ethnic groups have suggested caution
when comparing quality of life scores (75-76).

Racial and ethnic disparities in cancer care have also been addressed by the American
Society of Clinical Oncology (ASCO). ASCO committed to improving access to health care,
increasing the awareness of existing disparities and supporting research on ethnic dis-
parities in cancer (77). In their policy statement, they especially emphasize the need for
diversification and training of oncology workforce and the diversification of clinical trials
as well as the patient’s involvement in their own care. The reduction of economic bar-
riers and the improvement of policies such as insurance reforms belong to their most
recent commitments (78). The European counterpart of the ASCO, the European Cancer
Organisation (ECCO), has no corresponding, culture-specific guidelines or statements for
cancer care among migrants in Europe yet. However, good practices in health care in
immigrants are currently being assessed by the multinational EUGATE project (79) and
a broad consensus exists among experts about major principles of good practice that
should be implemented across Europe (80). The report on cancer in migrants for care-
givers by the Flemish League against Cancer (VLK) also provides some valuable starting
points for migration- and culture-sensitive cancer care (81).

Future research (and some dreaming beyond)

Accurate information on migrants’ health care needs and health-seeking behaviours
is essential in order to respond with targeted interventions and to improve outcomes.
Qualitative studies can explore those aspects and serve as a basis for hypothesis devel-
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opment that can in turn stimulate and complement quantitative studies. Qualitative ap-
proaches also represent important means to acquire insight into the patients’ perspec-
tive on the disease, including related fears, hopes and preferences towards care givers.

Next to multinational studies, there are visions for a longitudinal migrant cohort, taking
into account behavioural and socioeconomic variables at the individual level (62). In or-
der to appreciate the full effect of migration on health in a broader sense, this could ide-
ally be done by enrolling the study participants before they migrate and following them,
no matter where they settle, move or return. By this means, it could be determined in
what manner and to which degree the migration experience and acculturation set off
the convergence of health risks. A minimal set of important extrinsic and intrinsic deter-
minants as well as physical characteristics related to the disease under study should be
collected and studied in order to shed light on causal mechanisms. For breast cancer, this
would for example comprise information on age at menarche and at first birth, oral con-
traceptive use but possibly also on dietary patterns, physical activity and measurements
of breast density. The adequate measurement of ethnicity- and migration-related vari-
ables such as self-assigned ethnicity, religion, (parental) country of birth and age at mi-
gration would further increase the meaningfulness of such an approach. In terms of out-
comes, a cohort study with a long follow-up would allow to measure cancer incidence,
survival and mortality in a valid and comprehensible way. A sufficient number of study
participants could be achieved by anticipating migration waves that involve numerous
migrating people to a few host countries, for example when former colonies obtain in-
dependence. This approach would however only be realistic for common cancers and
would involve major challenges with regard to data quality, protection and resources.

Another vision for future migration research are randomised controlled trials (RCT). Evi-
dence from random migration lottery in New Zealand for example showed that experi-
mental study designs may represent a promising new tool in migration research (82).
The study among randomly chosen families from Tonga revealed significantly decreased
stunting, increasing height but also increasing overweight and obesity in young children
shortly after migration. Due to their special character in terms of feasibility and appli-
cability per country, these kind of studies will remain limited. Yet, RCTs represent the
methodological golden standard in clinical research and epidemiology as they can over-
come selection bias that is usually present (but often not measurable) in migrant studies.

Conclusion and Outlook

Many cancers are preventable (83-84). The contribution of environmental and behav-
ioural determinants in the development of various cancer types has been estimated to
be larger than previously thought (85). While biological determinants (like reproductive
factors, viruses and medication) are likely to represent 18% of all cancers causes, 39%
can be ascribed to social (behavioural) factors (like diet, tobacco smoking and alcohol
consumption) and another 31% to our physical environment (like sun/radiation, obe-
sity, sedentary lifestyle and environment). Hence, personal lifestyle choices have been
identified as the main cause for the development of cancer and the main key to cancer
prevention.

Although cancer mortality is on the decline in almost all Western countries since two to
three decades, crude cancer incidence is still rising. This is largely due to demographic
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aging, but can potentially also be ascribed to the suboptimal implementation of (effec-
tive) prevention programmes and persisting grey areas in the knowledge on cancer aeti-
ology (86). Migrant studies have the potential to help both refining the understanding of
causes and translating this knowledge into directed prevention strategies.

In addition, the growing group of culturally and ethnically diverse elderly in Western
European societies requires reconsideration of current practices towards more migrant-
inclusive and —sensitive health care.

Most cancer types occur less frequently in migrants and their survival can be better than
in the general population. However, some tumours occur more often in migrants and
deserve special attention among health care professionals. In practice, favourable risks
in migrants should be sustained as long as possible while unfavourable risks should be
reduced by means of adequate and target-group specific prevention. As it can be dif-
ficult to change lifestyle, the main focus should be on increasing cancer awareness and
ensuring early detection and targeted care in migrants and other ethnic groups. But also
further efforts to reduce the increased prevalence of overweight/obesity (87-88) and
smoking (19, 89) among immigrants and disadvantaged groups represent solid starting
points for cancer prevention. The heterogeneity of cancer risk among migrants demands
subgroup-specific recommendations and guidelines for care. Increasing cultural and eth-
nic sensitivity, rather than equality, should be the main aim in the provision of care.

But how can Europe contribute to these aims? The Framework Programme of the Eu-
ropean Commission can help establishing and strengthening a sustainable network of
experts throughout Europe. Sufficient resources need to be provided to initiate long-
term studies, complementing the work of the ‘Migrant and Ethnic Health Observatory’
(MEHO, 2003-2008) during the course of which indicators for monitoring the health
status of migrants have been developed (chapter 2) (90). As healthcare professionals
from various European countries experience similar problems in the provision of care in
migrants, good practices in healthcare need to be pooled into a common strategy, which
is the scope of the DG SANCO funded EUGATE project (79) and has also been suggested
by Devillé and colleagues in their Delphi study among country experts (80).

While the need for more specific research on cancer in migrants has already been ac-
knowledged by the Dutch Cancer Society (DCS) in their 2006 alert report (50), six years
later all sorts of efforts are still needed to further establish this topic in research and
care. This particularly applies to improvements in migration-sensitive cancer registration
and qualitative studies on socio-cultural aspects that influence health care utilisation,
quality of care and quality of life among migrant cancer patients. Migrant-specific infor-
mation needs to be included in training and education of health care professionals, ad-
dressing the impact of socio-cultural differences on disease perception and care-seeking
as well as epidemiological profiles of the various groups (24).

To conclude, short- and long-term targets for research on cancer in migrants are given
below. Short-term goals mostly refer to improvements in the organisation of health ser-
vices, infrastructure and communication within and across countries that can theoreti-
cally be achieved within a few years. Long-term goals focus on establishing culture- and
migration-sensitive cancer surveillance and care as well as its long-term evaluation and
the initiation of multidisciplinary research approaches.
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Short-term targets

Increase awareness on ethnic heterogeneity in cancer

Awareness of the benefits of monitoring migrant health needs to be increased
among the public, policy makers and the media by targeted campaigns and
support from higher level entities such as EU and WHO in order to drive the
topic forth and to mobilise funds.

Learn from each other through networking

More intense partnerships between research and policy entities on the
national and international level can serve to share experiences, copy good
practices and, possibly, combine data on cancer in migrants multinationally.
Find common denominators and elaborate methods

Approaches to identify and define migrants within and across European coun-
tries need to be elaborated and standardised. Knowledge and experiences
with various methods need to be exchanged among experts of all countries.
Foster qualitative research

Qualitative studies on the needs and expectations of migrant cancer patients
need to be increasingly launched in order to reveal priorities for care and to
develop new clinical strategies. This especially applies to disease perception,
coping, quality of life and health care utilization. The results will generate new
hypotheses for quantitative research.

Involve the various groups of migrants in research

Migrants and members of ethnic groups need to actively be involved in the
planning and conduct of research in order to maximize its meaningfulness.
Involve and sensitise health care providers

(Prospective) health care professionals need to be educated and trained in
dealing with ethnically and culturally diverse patients. This can for example be
achieved by providing epidemiological risk profiles and by addressing culture-
specific needs and expectations with regard to treatment. This again requires
knowledge from comprehensive (qualitative) studies.

Long-term targets

168

Establish culture- and migration-sensitive cancer surveillance
Comprehensive migration-sensitive surveillance of cancer risks and mortality
needs to be implemented and regularly evaluated.

Make use of new study approaches and disciplines

Study designs need to become more interdisciplinary in order to make results
more meaningful and reliable. This especially applies to life course approaches
(i.e. cohort studies with a long follow-up), linkage studies, scenario studies and
possibly experimental study designs.

Refine the distinction and identification of ethnic groups

We need to learn from other disciplines, for instance anthropology, to find
ways to do justice to the interplay of social, ethnicity- and culture-related
determinants in epidemiology. This also concerns a more comprehensive
distinction of ethnic groups (and generations) which will prospectively allow
for more refined aetiological inferences.
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Establish culture- and migration-sensitive guidelines for cancer care
Guidelines for culturally-sensitive (cancer) care need to be developed and
established in order to tackle the challenge of increasing ethnic diversity in
aging European societies.

169

10



PART IV: Dicussion and Outlook

References

10.

11.

12.
13.

14.

15.

16.

17.
18.
19.
20.
21.
22.

23.

170

Arnold M, Razum O, Coebergh JW. Cancer risk diversity in non-western migrants to Europe: An
overview of the literature. Eur J Cancer. 2010 Sep;46(14):2647-59.

Agyemang C, Stronks K, Tromp N, Bhopal R, Zaninotto P, Unwin N, et al. A cross-national
comparative study of smoking prevalence and cessation between English and Dutch South Asian
and African origin populations: the role of national context. Nicotine Tob Res. 2010 Jun;12(6):557-
66.

Visser O, van Peppen AM, Ory FG, van Leeuwen FE. Results of breast cancer screening in first
generation migrants in Northwest Netherlands. Eur J Cancer Prev. 2005 Jun;14(3):251-5.

van Rossem L, Vogel |, Steegers EA, Moll HA, Jaddoe VW, Hofman A, et al. Breastfeeding

patterns among ethnic minorities: the Generation R Study. J Epidemiol Community Health. 2010
Dec;64(12):1080-5.

Bor S, Vardar R, Ormeci N, Memik F, Suleymanlar I, Oguz D, et al. Prevalence patterns of gastric
cancers in Turkey: model of a developing country with high occurrence of Helicobacter pylori. J
Gastroenterol Hepatol. 2007 Dec;22(12):2242-5.

Yalcin S. Nutrition and gastric cancer in Turkey. Nutr Cancer. 2009;61(6):900-2.

Harper S, Lynch J, Meersman SC, Breen N, Davis WW, Reichman MC. Trends in area-socioeconomic
and race-ethnic disparities in breast cancer incidence, stage at diagnosis, screening, mortality, and
survival among women ages 50 years and over (1987-2005). Cancer epidemiology, biomarkers &
prevention : a publication of the American Association for Cancer Research, cosponsored by the
American Society of Preventive Oncology. 2009;18(1):121-31.

Curtis E, Quale C, Haggstrom D, Smith-Bindman R. Racial and ethnic differences in breast cancer
survival: how much is explained by screening, tumor severity, biology, treatment, comorbidities,
and demographics? Cancer. 2008;112(1):171-80.

Kim J, Mailey B, Senthil M, Artinyan A, Sun C-L, Bhatia S. Disparities in gastric cancer outcomes
among Asian ethnicities in the USA. Annals of surgical oncology. 2009;16(9):2433-41.
Ronellenfitsch U, Kyobutungi C, Ott JJ, Paltiel A, Razum O, Schwarzbach M, et al. Stomach cancer
mortality in two large cohorts of migrants from the Former Soviet Union to Israel and Germany:
are there implications for prevention? Eur J Gastroenterol Hepatol. 2009 Apr;21(4):409-16.

de Vries E, Karim-Kos HE, Janssen-Heijnen MLG, Soerjomataram |, Kiemeney LA, Coebergh JWW.
OPINION Explanations for worsening cancer survival. Nature Reviews Clinical Oncology. 2010
Jan;7(1):60-3.

Weide MG, Foets M. [Migrants in family practice: their symptoms and diagnoses differ from the
Dutch]. Ned Tijdschr Geneeskd. 1998 Sep 19;142(38):2105-9.

Stronks K, Ravelli AC, Reijneveld SA. Immigrants in the Netherlands: equal access for equal needs?
J Epidemiol Community Health. 2001 Oct;55(10):701-7.

Uiters E, Deville W, Foets M, Spreeuwenberg P, Groenewegen PP. Differences between immigrant
and non-immigrant groups in the use of primary medical care; a systematic review. BMC Health
Serv Res. 2009;9:76.

Uiters E, Deville WL, Foets M, Groenewegen PP. Use of health care services by ethnic minorities in
The Netherlands: do patterns differ? Eur J Public Health. 2006 Aug;16(4):388-93.

Denktas S, Koopmans G, Birnie E, Foets M, Bonsel G. Ethnic background and differences in health
care use: a national cross-sectional study of native Dutch and immigrant elderly in the
Netherlands. Int J Equity Health. 2009;8:35.

Lanting LC, Bootsma AH, Lamberts SW, Mackenbach JP, Joung IM. Ethnic differences in internal
medicine referrals and diagnosis in the Netherlands. BMC Public Health. 2008;8:287.

Razum O, Twardella D. Time travel with Oliver Twist - towards an explanation for a paradoxically
low mortality among recent immigrants. Trop Med Int Health. 2002 Jan;7(1):4-10.

Nierkens V, de Vries H, Stronks K. Smoking in immigrants: do socioeconomic gradients follow the
pattern expected from the tobacco epidemic? Tob Control. 2006 Oct;15(5):385-91.

Razum O, Rohrmann S. [The healthy migrant effect: role of selection and late entry bias].
Gesundheitswesen. 2002 Feb;64(2):82-8.

Garssen J, Bos V, Kunst AE, Van der Meulen A. Sterftekansen en doodsoorzaken van niet-westerse
allochtonen. CBS Bevolkingstrends. 2003;3e kwartaal 2003:12-27.

GLOBOCAN database [database on the Internet]. IARC. 2008. Available from: http://globocan.iarc.
fr/.

Parkin DM, Khlat M. Studies of cancer in migrants: rationale and methodology. Eur J Cancer. 1996
May;32A(5):761-71.



Discussion

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

WHO. Health of migrants: the way forward - report of a global consultation, Madrid, Spain, 3-5
March 2010: World Health Organization2010.

Rechel B, Mladovsky P, Deville W. Monitoring migrant health in Europe: a narrative review of data
collection practices. Health Policy. 2012 Apr;105(1):10-6.

Soobader M, LeClere FB, Hadden W, Maury B. Using aggregate geographic data to proxy individual
socioeconomic status: does size matter? Am J Public Health. 2001 Apr;91(4):632-6.

Davey Smith G. Learning to live with complexity: ethnicity, socioeconomic position, and health in
Britain and the United States. Am J Public Health. 2000 Nov;90(11):1694-8.

Stronks K, Kulu Glasgow I, Klazinga N. The identification of ethnic groups in health research,
additional to the country of birth classification2004.

Stronks K, Kulu-Glasgow |, Agyemang C. The utility of ‘country of birth’ for the classification of
ethnic groups in health research: the Dutch experience. Ethn Health. 2009 Jun;14(3):1-14.

Razum O, Zeeb H, Akgun S. How useful is a name-based algorithm in health research among
Turkish migrants in Germany? Tropical medicine & international health : TM & IH. 2001;6(8):654-
61.

Razum O, Zeeb H, Beck K, Becher H, Ziegler H, Stegmaier C. Combining a name algorithm with

a capture-recapture method to retrieve cases of Turkish descent from a German population-based
cancer registry. European journal of cancer (Oxford, England : 1990). 2000;36(18):2380-4.

Harper S, Lynch J, Meersman SC, Breen N, Davis WW, Reichman ME. An overview of methods for
monitoring social disparities in cancer with an example using trends in lung cancer incidence

by area-socioeconomic position and race-ethnicity, 1992-2004. Am J Epidemiol. 2008 Apr
15;167(8):889-99.

Bhopal RS. Re: “An overview of methods for monitoring social disparities in cancer with an
example using trends in lung cancer incidence by area-socioeconomic position and race-ethnicity,
1992-2004”. Am J Epidemiol. 2008 Nov 15;168(10):1214-6; author reply 6.

Eloranta S, Lambert PC, Cavalli-Bjorkman N, Andersson TM, Glimelius B, Dickman PW. Does
socioeconomic status influence the prospect of cure from colon cancer--a population-based study
in Sweden 1965-2000. Eur J Cancer. 2010 Nov;46(16):2965-72.

Dickman PW, Auvinen A, Voutilainen ET, Hakulinen T. Measuring social class differences in cancer
patient survival: is it necessary to control for social class differences in general population
mortality? A Finnish population-based study. J Epidemiol Community Health. 1998
Nov;52(11):727-34.

Norredam M, Kastrup M, Helweg-Larsen K. Register-based studies on migration, ethnicity, and
health. Scand J Public Health. 2011 Jul;39(7 Suppl):201-5.

Christie B. Scotland introduces record of ethnicity on death certificates. BMJ. 2012;344:e475.
Bhopal R, Fischbacher C, Povey C, Chalmers J, Mueller G, Steiner M, et al. Cohort profile: Scottish
health and ethnicity linkage study of 4.65 million people exploring ethnic variations in disease in
Scotland. Int J Epidemiol. 2011 Oct;40(5):1168-75.

Fischbacher CM, Bhopal R, Povey C, Steiner M, Chalmers J, Mueller G, et al. Record linked
retrospective cohort study of 4.6 million people exploring ethnic variations in disease: myocardial
infarction in South Asians. BMC Public Health. 2007;7:142.

Johnman C, Blakely T, Bansal N, Agyemang C, Ward H. Linkage of data in the study of ethnic
inequalities and inequities in health outcomes in Scotland, New Zealand and The Netherlands:
insights for global study of ethnicity and health. Public Health. 2012 Mar;126(3):245-7.

Stronks K, Kunst AE. The complex interrelationship between ethnic and socio-economic
inequalities in health. J Public Health (Oxf). 2009 Sep;31(3):324-5.

van der Aa MA, Siesling S, Louwman MW, Visser O, Pukkala E, Coebergh JWW. Geographical
relationships between sociodemographic factors and incidence of cervical cancer in the
Netherlands 1989-2003. European journal of cancer prevention : the official journal of the
European Cancer Prevention Organisation (ECP). 2008;17(5):453-9.

Aarts MJ, van der Aa MA, Coebergh JW, Louwman WJ. Reduction of socioeconomic inequality

in cancer incidence in the South of the Netherlands during 1996-2008. Eur J Cancer. 2010
Sep;46(14):2633-46.

Bastiaannet E, de Craen AJ, Kuppen PJ, Aarts MJ, van der Geest LG, van de Velde CJ, et al.
Socioeconomic differences in survival among breast cancer patients in the Netherlands not
explained by tumor size. Breast Cancer Res Treat. 2011 Jun;127(3):721-7.

Aarts MJ, Voogd AC, Duijm LE, Coebergh JW, Louwman WJ. Socioeconomic inequalities in
attending the mass screening for breast cancer in the south of the Netherlands--associations with
stage at diagnosis and survival. Breast Cancer Res Treat. 2011 Jul;128(2):517-25.

171

10



PART IV: Dicussion and Outlook

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.
62.

63.

64.

65.
66.

67.
68.

69.

172

Vermeer B, Van den Muijsenbergh METC. The attendance of migrant women at the national
breast cancer screening in the Netherlands 1997-2008. European journal of cancer prevention :
the official journal of the European Cancer Prevention Organisation (ECP). 2010;19(3):195-8.
Hartman E, van den Muijsenbergh ME, Haneveld RW. Breast cancer screening participation
among Turks and Moroccans in the Netherlands: exploring reasons for nonattendance. European
journal of cancer prevention : the official journal of the European Cancer Prevention Organisation
(ECP). 2009;18(5):349-53.

Rembold CM. Number needed to screen: development of a statistic for disease screening. BMJ.
1998 Aug 1;317(7154):307-12.

Brodersen J, Jorgensen KJ, Gotzsche PC. The benefits and harms of screening for cancer with a
focus on breast screening. Pol Arch Med Wewn. 2010 Mar;120(3):89-94.

KWEF. Allochtonen en Kanker. Socio-culturele en epidemiologische aspecten. Amsterdam: KWF
Kankerbestrijding 2006. ISBN: 90-71229-17-3

Visser O, van Leeuwen FE. Cancer risk in first generation migrants in North-Holland/Flevoland, The
Netherlands, 1995-2004. Eur J Cancer. 2007 Mar;43(5):901-8.

Bos V, Kunst AE, Garssen J, Mackenbach JP. Socioeconomic inequalities in mortality within

ethnic groups in the Netherlands, 1995-2000. Journal of epidemiology and community health.
2005;59(4):329-35.

Agyemang C, Kunst AE, Stronks K. Ethnic inequalities in health: does it matter where you have
migrated to? Ethn Health. 2010 Jun;15(3):216-8.

Bhopal RS, Rafnsson SB, Agyemang C, Fagot-Campagna A, Giampaoli S, Hammar N, et al.
Mortality from circulatory diseases by specific country of birth across six European countries: test
of concept. Eur J Public Health. 2012 Jun;22(3):353-9.

Agyemang C, Kunst AE, Bhopal R, Anujuo K, Zaninotto P, Nazroo J, et al. Diabetes prevalence

in populations of South Asian Indian and African origins: a comparison of England and the
Netherlands. Epidemiology. 2011;22(4):563-7.

Vandenheede H, Deboosere P, Stirbu I, Agyemang CO, Harding S, Juel K, et al. Migrant mortality
from diabetes mellitus across Europe: the importance of socio-economic change. Eur J Epidemiol.
2011 Dec 14.

Ellis L, Coleman MP, Rachet B. How many deaths would be avoidable if socioeconomic inequalities
in cancer survival in England were eliminated? A national population-based study, 1996-2006. Eur
J Cancer. 2012 Jan;48(2):270-8.

Abdel-Rahman M, Stockton D, Rachet B, Hakulinen T, Coleman MP. What if cancer survival in
Britain were the same as in Europe: how many deaths are avoidable? Br J Cancer. 2009 Dec 3;101
Suppl 2:5115-24.

Hesselink AE, Verhoeff AP, Stronks K. Ethnic health care advisors: a good strategy to improve

the access to health care and social welfare services for ethnic minorities? J Community Health.
2009 Oct;34(5):419-29.

Naess O, Claussen B, Thelle DS, Davey Smith G. Cumulative deprivation and cause specific
mortality. A census based study of life course influences over three decades. J Epidemiol
Community Health. 2004 Jul;58(7):599-603.

Spallek J, Zeeb H, Razum O. What do we have to know from migrants’ past exposures to
understand their health status? a life course approach. Emerg Themes Epidemiol. 2011;8(1):6.
Razum O. Commentary: of salmon and time travellers--musing on the mystery of migrant
mortality. Int J Epidemiol. 2006 Aug;35(4):919-21.

McCredie M, Williams S, Coates M. Cancer mortality in migrants from the British Isles and
continental Europe to New South Wales, Australia, 1975-1995. Int J Cancer. 1999 Oct 8;83(2):179-
85.

Lamkaddem M, Spreeuwenberg PM, Deville WL, Foets MM, Groenewegen PP. Importance of
quality aspects of GP care among ethnic minorities: role of cultural attitudes, language and
healthcare system of reference. Scand J Public Health. 2012 Feb;40(1):25-34.

Parry KK. Concepts from medical anthropology for clinicians. Phys Ther. 1984 Jun;64(6):929-33.
Dressler WW, Oths KS, Gravlee CC. Race and Ethnicity in Public Health Research: Models to
Explain Health Disparities. Annu Rev Anthropol. 2005;34:231-52.

Petsko GA. Mending walls. BMC Biol. 2012;10:41.

Giovannucci E, Harlan DM, Archer MC, Bergenstal RM, Gapstur SM, Habel LA, et al. Diabetes and
cancer: a consensus report. CA Cancer J Clin. 2010 Jul-Aug;60(4):207-21.

Agyemang C, Kunst AE, Bhopal R, Anujuo K, Zaninotto P, Nazroo J, et al. Diabetes prevalence

in populations of South Asian Indian and African origins: a comparison of England and the Nether



Discussion

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

lands. Epidemiology. 2011 Jul;22(4):563-7.

Holick MF. Vitamin D: importance in the prevention of cancers, type 1 diabetes, heart disease, and
osteoporosis. Am J Clin Nutr. 2004 Mar;79(3):362-71.

Kohli NR, Van Valkengoed IG, Nicolaou M, Brewster LM, Van Der AD, Stronks K, et al. Vitamin D
status partly explains ethnic differences in blood pressure: the ‘Surinamese in the Netherlands:
study on ethnicity and health’. J Hypertens. 2012 Aug;30(8):1581-7.

Hoopman R, Muller MJ, Terwee CB, Aaronson NK. Translation and validation of the EORTC QLQ-
C30 for use among Turkish and Moroccan ethnic minority cancer patients in the Netherlands. Eur
J Cancer. 2006 Aug;42(12):1839-47.

Hoopman R, Terwee CB, Muller MJ, Aaronson NK. Translation and validation of the SF-36 Health
Survey for use among Turkish and Moroccan ethnic minority cancer patients in The Netherlands.
Eur J Cancer. 2006 Nov;42(17):2982-90.

Hoopman R, Terwee CB, Muller MJ, Ory FG, Aaronson NK. Methodological challenges in quality
of life research among Turkish and Moroccan ethnic minority cancer patients: translation,
recruitment and ethical issues. Ethn Health. 2009 Jun;14(3):237-53.

Pagano IS, Gotay CC. Ethnic differential item functioning in the assessment of quality of life in
cancer patients. Health Qual Life Outcomes. 2005;3:60.

Gotay CC, Blaine D, Haynes SN, Holup J, Pagano IS. Assessment of quality of life in a multicultural
cancer patient population. Psychol Assess. 2002 Dec;14(4):439-50.

Goss E, Lopez AM, Brown CL, Wollins DS, Brawley OW, Raghavan D. American society of clinical
oncology policy statement: disparities in cancer care. J Clin Oncol. 2009 Jun 10;27(17):2881-5.
Moy B, Polite BN, Halpern MT, Stranne SK, Winer EP, Wollins DS, et al. American Society of
Clinical Oncology policy statement: opportunities in the patient protection and affordable care act
to reduce cancer care disparities. J Clin Oncol. 2011 Oct 1;29(28):3816-24.

Priebe S, Sandhu S, Dias S, Gaddini A, Greacen T, loannidis E, et al. Good practice in health care
for migrants: views and experiences of care professionals in 16 European countries. BMC Public
Health. 2011;11:187.

Deville W, Greacen T, Bogic M, Dauvrin M, Dias S, Gaddini A, et al. Health care for immigrants in
Europe: is there still consensus among country experts about principles of good practice? A Delphi
study. BMC Public Health. 2011;11:699.

VLK. Allochtonen en Kanker. Gids voor hulpverleners. Brussels: Vlaamse Liga tegen Kanker2010.
Stillman S, Gibson J, McKenzie D. The impact of immigration on child health: experimental
evidence from a migration lottery program. Econ Ing. 2012;50(1):62-81.

Colditz GA, Sellers TA, Trapido E. Epidemiology - identifying the causes and preventability of
cancer? Nat Rev Cancer. 2006 Jan;6(1):75-83.

Doll R, Peto R. The causes of cancer: quantitative estimates of avoidable risks of cancer in the
United States today. J Natl Cancer Inst. 1981 Jun;66(6):1191-308.

Colditz GA, Wei EK. Preventability of cancer: the relative contributions of biologic and social

and physical environmental determinants of cancer mortality. Annu Rev Public Health. 2012
Apr;33:137-56.

Coebergh JW, Martin-Moreno JM, Soerjomataram |, Renehan AG. The long road towards cancer
prevention: 4 steps backward and 8 forward. Eur J Cancer. 2010 Sep;46(14):2660-2.

van Valkengoed IG, Nicolaou M, Stronks K. Ethnic differences in discrepancies between self-
reported and measured weight, height and body mass index. Eur J Public Health. 2011
Aug;21(4):420-3.

Labree LJ, van de Mheen H, Rutten FF, Foets M. Differences in overweight and obesity among
children from migrant and native origin: a systematic review of the European literature. Obes Rev.
2011 May;12(5):e535-47.

Nierkens V, Kunst AE, De Vries H, Voorham TA, Stronks K. Reach and Effectiveness of a Community
Program to Reduce Smoking Among Ethnic Turkish Residents in Rotterdam, the Netherlands: A
Quasi-Experimental Design. Nicotine Tob Res. 2012 Apr 27.

MEHO. Migrant and Ethnic Health Observatory. 2003-2008; Available from: http://www.meho.
eu.com/.

173

10












Summary

Europe has become a remarkable multicultural and multiethnic society, characterised by
a common vision on democracy, welfare, social inclusion and protection of its citizens.
In the age of globalisation, most European countries are however increasingly facing
problems with regard to the sustainability of their social models. This especially applies
to low and decreasing birth rates, population aging and effects of migration on Europe’s
population composition. This development inevitably raises the question whether the
European social construct is flexible enough to defy these changes and whether social
equality is still a realistic aim across all segments of society. This line of reasoning also
represents the scientific and public health rationale of making migrant health a core
theme at EU-level consultations and in health programmes. Besides, from an epidemio-
logical point of view, migration can be seen as a big-scale natural experiment that has
the potential to teach us about the power of cancer prevention and grey areas that still
exist in aetiological cancer research.

Cancer incidence and mortality

A variety of studies from Europe has shown that ethnic disparities in the burden of can-
cer exist. In chapter 3, we explored cancer patterns in non-Western migrants in Europe
based on the literature. We found that in Europe, non-Western migrants were more
prone to infection-related cancers but had lower risks for cancers associated with a more
western lifestyle, such as colon, breast and prostate cancer. Risks in migrants were often
in between the corresponding risks in their home and in their host country. This pattern
largely reflects the retention of more favourable risk factors that are common in the
migrants’ countries of origin, parallel to a slow adaptation and acculturation to the risk
profiles of the majority population of the country of residence.

Our study among Turkish migrants residing in Hamburg (Germany), revealed lower risks
for cancer of the respiratory organs among Turkish males than in the non-Turkish popu-
lation, particularly in the older birth cohorts (chapter 4). Younger birth cohorts had in-
creasingly similar risks to the non-Turkish population. The risk for malignant neoplasms
of lymphoid, haematopoietic and related tissues was slightly higher in most male Turkish
birth cohorts. Incidence rates for Turkish women were lower than among non-Turkish
women for cancer of the respiratory system, skin and the genital organs.

In a multinational study including data from France, Belgium, Denmark and the Nether-
lands (chapter 5), all-cancer mortality was consistently lower in Turkish migrants than
among the local-born population of their host countries, irrespective of their current
country of residence. Cancer mortality in Turkey in relation to that of the four host
countries was, however, equal or lower than that of Turkish immigrants relative to the
local-born population of their host country. Besides we found that all-cancer mortality in
Turkish immigrants was in between that of their country of origin and their host country.
The same applied for breast cancer in Turkish migrant women in relation to Dutch- and
French-born women. For lung cancer, contrasting patterns in Turks residing in France and
in the Netherlands existed. Whereas in France lung cancer mortality in Turkish migrants
converged towards that of French natives, mortality rates of Turkish females residing in
the Netherlands were even lower than in Turkey. The reason for this variation between
host countries might be related to different durations of stay, migration histories, accul-
turation mechanisms, selection effects or misclassification.

Data from the Netherlands confirmed the earlier findings from Germany (chapter 4)
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and suggested a significantly lower incidence of breast cancer among migrant women
in comparison with native Dutch women (chapter 6). The main reasons for lower breast
cancer risks among migrant women could be different underlying risk factor patterns,
most importantly younger age at first birth, higher parity and more and longer breast-
feeding. Next to breast cancer, the incidence of stomach cancer among migrants in the
Netherlands was explored in chapter 6. Here we found increased risks for non-cardia
stomach cancer in migrants (especially in Turks). This type of cancer is in most cases at-
tributable to an infection with helicobacter pylori (H. pylori) and a high consumption of
salt-preserved foods. The higher risk of non-cardia stomach cancer in migrants reflects
a higher prevalence of infection in the regions where the migrants originate from, for
example east Turkey. A higher incidence of stomach cancer also affects stomach cancer
mortality, which was found to be significantly elevated in Turkish migrants residing in
France and in the Netherlands (chapter 5).

In a subsequent study, risks for cervical, oesophageal and colon cancer were investigated
among migrants from five different countries in the Netherlands (chapter 7). Migrant
women exhibited elevated risks for cervical cancer, in particular migrant women from
Suriname (1.8-fold risk) when compared to native Dutch women. Elevated risks were
more pronounced for squamous cell carcinomas, which is caused by Human Papilloma
Virus (HPV) infection. In the same study, lower risks were found for both colon and oe-
sophageal cancer in all migrant groups, reflecting lower risks in their countries of origin
and more favourable lifestyle patterns, i.e. a higher prevalence of alcohol abstinence and
a lower prevalence of tobacco smoking.

How migration can have an effect on national cancer rates has been explored by ana-
lysing trends of nasopharyngeal cancer (NPC) in the Netherlands (chapter 8). NPC is
relatively rare in Western countries and mortality from this cancer type is decreasing
since decades. However, we found differential incidence trends across tumour histolo-
gies: while the incidence of mainly smoking-related, keratinizing NPC decreased, the
incidence of non-keratinizing NPC increased. A close relationship exists between infec-
tion with the Epstein-Barr Virus (EBV) and development of non-keratinizing NPC, which
is most prevalent in China and North Africa. Increasing migration from high-incidence
countries in recent years is likely to have contributed to the rising incidence of non-kera-
tinizing, EBV-related NPC in the Netherlands and demands special attention and aware-
ness among health care professionals.

Cancer survival

Most migrant women, however, not only carry considerably lower risks to develop (es-
pecially postmenopausal) breast cancer, they also exhibit equal or slightly better survival
when compared with native Dutch women (chapters 3 and 6). In contrast to other stud-
ies on breast cancer survival, we found slightly lower survival for premenopausal mi-
grant women, but higher for postmenopausal women relative to native Dutch women.
Low attendance of migrant women in mass screening is therefore at present not neces-
sarily a reason for concern or immediate action. Screening in low-incidence populations
can produce many false positive outcomes and even harm related to unnecessary treat-
ment. However, since the burden from breast cancer in migrant women is expected to
increase in the coming years, more regular monitoring and re-evaluation by means of
follow-up studies in the future is required. Potentially known data on age at menarche
and at first birth would make these studies even more meaningful and could provide
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extremely valuable insights into the causal factors responsible for changes in risk among
migrant women.

Among stomach cancer patients, death rates were on average 30% lower in migrants
than among native Dutch. Similarly, one-year relative survival from stomach cancer was
more favourable in migrant stomach cancer patients (chapter 6). We argue that differ-
ent tumour histology as well as genetic predisposition could possibly underlie this result
or that methodological issues might be involved in artificially causing this effect, for ex-
ample by selective remigration (salmon bias). Survival from cervical and colon cancer
was slightly better in all migrants, except Indonesians, and oesophageal cancer survival
was slightly poorer than among Dutch natives (chapter 7).

Public Health aspects

Migration from low- to high-income countries has been conceptualized as ‘time travel’ in
terms of a high-speed health transition. In our update study (chapter 9), we argued that
while treatment, access to care and sanitary conditions improve almost instantaneously
after migration, health effects of “western” risk factors such as diet and smoking will
become evident only after long lag periods in immigrants from low-income countries.
Interestingly, this should entail (temporary) advantages in morbidity and mortality in
immigrants from low-income countries when compared to local-born host populations
of high-income countries. We found that immigrants from low-income countries do not
necessarily benefit to the same extent from the general decline in mortality from non-
communicable diseases (NCDs) in high-income countries and are at high risk of a double
disease burden due to ‘unfinished agendas’ of health transition. Temporary advances
in health might be the result of both selection effects and long lag times between in-
creased exposure to new risk factors and disease onset. Accordingly, NCDs are expected
to become more common diseases and causes of death in immigrants residing in high-
income countries and the comparatively smaller declines in NCD mortality observed
among immigrants are likely to increase existing disparities in health.

Methodological considerations

Studies on cancer in migrants are often subject to many methodological limitations re-
lated to the availability, quality and consistency of data as well as to migration-specific
biases. This particularly hampers cross-country comparisons (chapter 5). A uniform def-
inition of ‘migrants’ within Europe would facilitate comparisons across countries and
databases. Many countries do not yet routinely handle variables related to migration in
their registries, and it is probably still a long way to go in order to achieve this (chapter
2). In the Netherlands, country of birth is the most commonly used indicator for migrant
status, despite its substantial drawbacks when it comes to ethnic variation within one
country of birth and the identification of third generation migrants. This limitation has
for example become obvious in migrants originating from Indonesia, a former Dutch col-
ony. Many people who were born in Indonesia and migrated to the Netherlands about
60 years ago have Dutch ancestors or are ethnic Dutch. This fact not only explains similar
results for Dutch and Indonesians in cancer risk, but also underlines the pitfalls attached
to using country of birth as a proxy for ethnicity (chapters 2, 6 and 7). In Germany, to
date, name-based approaches are the only way to identify Turkish migrants in health
data (chapters 2 and 4). This is partly due to the fact that there is no national cancer
registry, covering the entire country and no routine registration of migration-sensitive
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indicators yet.

The UK and the Scandinavian countries are pioneers when it comes to ethnically disag-
gregated morbidity surveillance data in Europe (chapter 2). Internationally, data linkage
can fill the information gap on health data by ethnic group, given that there is stan-
dardised information on ethnicity available across databases. Its use is most effective
and accurate when it is based on a unique, personal identification number. The Burg-
erservicenummer (BSN) is such a number that is, however, not (yet) approved for re-
search. Provided that its abuse can be excluded, the BSN could be an extremely valuable
instrument for studies in migrants. The comprehensive information on migration avail-
able in the population register could potentially, through linkage, be studied in many
different settings, including register-based studies on cancer.

The association between socioeconomic determinants and health is well-known. Ethnic
inequalities in health are in parts attributable to socioeconomic circumstances, making
them closely interrelated but not equivalent concepts. Both are independently associat-
ed with cancer incidence, survival and mortality. In the Netherlands, an ecological proxy
based on four-digit postal code is the standard approach to measure socioeconomic dif-
ferences in health and in cancer. This proxy reflects the mean income per household, the
percentage of households with a low income and the percentage of households with a
low education at the time of diagnosis. Migrants and people of low SES share certain
cancer risks. Especially lower risks for colon, skin, breast and prostate cancer as well
as higher risks for cancers of the head and neck, cervix uteri and Hodgkin’s lymphoma
coincide between the groups. Whereas persons with a low SES show higher risks for
other mainly lifestyle-related cancers such as of the upper Gl and lung, the opposite is
true for non-western migrants. Unlike low SES groups, non-western migrants exhibit a
higher burden of infection-related tumours (like nasopharyngeal, liver and non-cardia
stomach cancer). These patterns imply overlapping, but not congruent cancer risk pro-
files between migrants and persons of low socioeconomic status. It is important to note
that both migrants and persons of low SES may represent very heterogeneous groups
with different priorities in terms of cancer risk and prevention (for example substantially
elevated risks for nasopharyngeal among migrants from South Asia, chapter 8).

Conclusion and Outlook

There is evidence that many cancers are preventable. The contribution of environmental
and behavioural determinants in the development of various cancer types is estimated
to be larger than previously thought and studies among migrants have substantially con-
tributed to this knowledge. Hence, personal lifestyle choices have been identified as the
main cause for the development of cancer and the main key to cancer prevention.
Although cancer mortality is on the decline in almost all Western countries in the last
two to three decades, crude cancer incidence is still rising. This is largely due to demo-
graphic aging, but can potentially also be ascribed to the suboptimal implementation of
(effective) prevention programmes and persisting grey areas in the knowledge on cancer
aetiology. Migrant studies have the potential to help both refining the understanding of
causes and translating this knowledge into directed prevention strategies. In addition, a
growing proportion of elderly persons with a migration background (or foreign ethnic-
ity) in Western European societies requires reconsideration of current practices towards
more migrant-inclusive and -sensitive health care.
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Most cancer types occur less frequently in migrants and cancer survival in migrants is
equal or better than in the general population. However, some tumours occur more
often in this group, especially those with an infectious origin, and deserve special at-
tention among health care professionals. In practice, favourable risks in migrants should
be sustained as long as possible while unfavourable risks should be reduced by means
of adequate and target-group specific prevention. As it is difficult to change lifestyle
behaviours or even stop acculturation, the focus should be on increasing cancer aware-
ness and ensuring early detection and targeted care in migrants and other ethnic groups.
Further efforts to reduce the increased prevalence of overweight/obesity and smoking
among immigrants and disadvantaged groups are solid starting points for cancer preven-
tion. The heterogeneity of cancer risk among migrants demands subgroup-specific rec-
ommendations and guidelines for care. Increasing cultural and ethnic sensitivity, rather
than equality, should be the main aim. All sorts of efforts are still needed to achieve this
and to further establish this topic in research and care in the Netherlands. This particu-
larly applies to improvements in migration-sensitive cancer registration and qualitative
studies on socio-cultural aspects that influence health care utilisation, quality of care
and quality of life among migrant cancer patients. Migrant-specific information needs to
be included in training and education of health care professionals, addressing the impact
of socio-cultural differences on disease perception and care-seeking as well as epidemio-
logical profiles of the various ethnic and migrant groups.
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Samenvatting

Europaisin de afgelopen decennia gegroeid tot een opmerkelijke multiculturele en multi-
etnische samenleving, gekenmerkt door een gemeenschappelijke visie op democratie,
welzijn, sociale integratie en de bescherming van burgers. In dit tijdperk van globaliser-
ing ondervindt het merendeel van de Europese landen echter steeds vaker problemen
met betrekking tot de duurzaamheid van hun sociale modellen. Dit betreft met name
lage en dalende geboortecijfers, vergrijzing van de bevolking en de effecten van migratie
op de samenstelling van de Europese bevolking. Uit deze ontwikkeling rijst onvermi-
jdelijk de vraag of de sociale constructie van Europa flexibel genoeg is om deze veran-
deringen te trotseren en of sociale gelijkheid nog steeds een realistisch doel voor de
samenleving is. Deze redenering houdt ook verband met de kerngedachte uit het weten-
schappelijk onderzoek en de maatschappelijke gezondheidszorg om de gezondheid van
migranten een hoofdthema binnen overleggen op EU niveau en in zorgprogramma'’s te
maken. Bovendien kan migratie vanuit epidemiologisch oogpunt gezien worden als een
grootschalig, natuurlijk experiment met het potentieel om ons te leren over de kracht
van kankerpreventie en de hiaten die nog steeds bestaan in de kennis van de oorzaken
van deze ziekte.

Kanker incidentie en sterfte

Een aantal studies uit Europa heeft aangetoond dat er etnische verschillen bestaan in de
draaglast van kanker. In hoofdstuk 3 hebben we op basis van de literatuur patronen in
het voorkomen van kanker bij niet-westerse migranten in Europa onderzocht. We von-
den dat niet-westerse migranten in Europa vatbaarder waren voor infectie-gerelateerde
vormen van kanker, maar dat zij een lager risico hadden op vormen van kanker gerela-
teerd aan een westerse levensstijl, waaronder darm-, borst- en prostaatkanker. Het risico
op kanker bevond zich bij migranten vaak tussen het risico in hun land van herkomst en
hun land van verblijf. Dit patroon weerspiegelt grotendeels het behoud van gunstiger
risicofactoren die gangbaar zijn in het land van herkomst van migranten, parallel aan een
langzame aanpassing en acculturatie van de risicoprofielen van de meerderheid van de
bevolking in het land van verblijf.

Onze studie bij Turkse migranten in Hamburg (Duitsland), toonde lagere risico’s voor
kanker van de ademhalingsorganen onder Turkse mannen dan bij de niet-Turkse bevolk-
ing, in het bijzonder in de oudere geboortecohorten (hoofdstuk 4). Turken uit jongere
cohorten leken qua risico op kanker steeds meer op de niet-Turkse bevolking. Het risico
voor carcinomen in lymfoide, hematopoétische en verwante weefsels was iets hoger
in de meeste mannelijke Turkse geboortecohorten. Bij Turkse vrouwen kwam minder
vaak kanker van de luchtwegen, de huid en de geslachtsorganen voor dan bij niet-Turkse
vrouwen.

In een multinationale studie met gegevens uit Frankrijk, Belgi€é, Denemarken en Ned-
erland (hoofdstuk 5), was de kankersterfte bij Turkse immigranten constant lager dan
onder de lokaal geboren bevolking van het gastland, ongeacht hun huidige land van
verblijf. Verder ontdekten wij dat alle kankersterfte bij Turkse immigranten zich bevond
tussen die van hun land van herkomst en het gastland. Hetzelfde was van toepassing op
borstkanker bij Turkse vrouwen in vergelijking met in Nederland en Frankrijk geboren
vrouwen. Voor longkanker werden contrasterende patronen gevonden bij Turken, die
in Frankrijk en in Nederland wonen. Terwijl de sterfte aan longkanker onder Turkse mi-
granten in Frankrijk samenvalt met die van de in Frankrijk geboren personen, waren
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sterftecijfers van Turkse migranten in Nederland zelfs lager dan in Turkije zelf. Deze varia-
ties tussen de gastlanden kunnen worden verklaard door verschillen in duur van verblijf,
migratie geschiedenissen, acculturatie mechanismen, selectie-effecten of misclassifica-
tie.

Gegevens uit Nederland hebben eerdere bevindingen uit Duitsland (hoofdstuk 4) be-
vestigd en toonden een significant lagere incidentie van borstkanker onder allochtone
vrouwen in vergelijking met autochtone Nederlandse vrouwen (hoofdstuk 6). De be-
langrijkste redenen voor de lagere risico’s op borstkanker onder allochtone vrouwen
zijn jongere leeftijd bij de eerste geboorte, meer kinderen en het veelvuldiger en langer
geven van borstvoeding. Naast borstkanker, werd de incidentie van maagkanker bij mi-
granten in Nederland onderzocht in hoofdstuk 6. Hier vonden we een verhoogd risico
op non-cardia carcinomen in de maag bij migranten (vooral bij Turken), hetgeen vaak
te wijten is aan een infectie met Helicobacter pylori (H. pylori) en een hoge consumptie
van sterk gezouten voedsel. Het hogere risico van non-cardia maagkanker bij migranten
weerspiegelt een hogere prevalentie van infectie in de regio’s waar de migranten van-
daan komen, bijvoorbeeld Oost-Turkije.

Een hogere incidentie van maagkanker heeft ook invloed op maagkanker sterfte. Deze
bleek sterk verhoogd in Turkse migranten die in Frankrijk en in Nederland wonen (hoofd-
stuk 5).

In een volgende studie werden risico’s op baarmoederhals-, slokdarm- en darmkank-
er onderzocht onder migranten uit vijf verschillende landen woonachtig in Nederland
(hoofdstuk 7). Vrouwelijke migranten hadden een verhoogd risico op baarmoederhals-
kanker, in het bijzonder allochtone vrouwen uit Suriname (1,8-voudig risico) in vergelijk-
ing met autochtone Nederlandse vrouwen. Verhoogde risico’s waren meer uitgesproken
voor plaveiselcelcarcinomen, die vaak worden veroorzaakt door een infectie met het
Humaan Papillomavirus (HPV). In dezelfde studie werden ook lagere risico’s gevonden
voor zowel darm- en slokdarmkanker in alle migrantengroepen, als gevolg van lagere
risico’s in hun land van herkomst en een gunstiger levensstijl, door bijvoorbeeld minder
roken en minder drinken van alcohol.

Hoe migratie de kankercijfers van een land kan beinvloeden, wordt duidelijk wanneer we
naar trends van het nasofarynxcarcinoom (NPC) in Nederland kijken (hoofdstuk 8). Deze
tumor is relatief zeldzaam in westerse landen en komt tegenwoordig het meest voor in
China en Noord-Afrika. De sterfte aan deze vorm van kanker daalt sinds decennia, ook in
Nederland. Afhankelijk dan de histologie van de tumor, hebben wij echter diverse inci-
dentietrends waargenomen. Terwijl de incidentie van het, aan roken gerelateerde, kera-
tiniserende type sinds 1989 is gedaald, is de incidentie van niet-keratiniserende tumoren
toegenomen. Er blijkt een nauwe relatie tussen de infectie met het Epstein-Barr Virus
(EBV) en de ontwikkeling van niet-keratiniserende tumoren in de nasofarynx te bestaan.
Waarschijnlijk draagt de toenemende migratie vanuit hoog-incidentie landen bij aan de
stijgende incidentie van dit type kanker in Nederland. Deze bevinding vraagt speciale
aandacht en bewustwording onder specialisten in de gezondheidszorg.

Kankeroverleving
De meeste vrouwelijke migranten hebben niet alleen een aanzienlijk lager risico op borst-
kanker (in het bijzonder na de menopauze), ze vertonen ook dezelfde of een iets betere
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overleving in vergelijking met autochtone Nederlandse vrouwen (hoofdstukken 3 en 6).
In tegenstelling tot andere studies over borstkankeroverleving bij allochtonen, vonden
wij een iets lagere overleving voor premenopauzale allochtone vrouwen maar een hoge-
re overleving voor postmenopauzale vrouwen ten opzichte van autochtone Nederlandse
vrouwen. Het feit dat de last van borstkanker bij vrouwelijke migranten naar verwachting
zal toenemen, vraagt om meer regelmatige surveillance en herbeoordeling door middel
van follow-up studies in de toekomst, mogelijk ook rekening houdend met potentieel
beschikbare gegevens over leeftijd bij menarche en bij eerste geboorte.

Onder maagkanker patiénten was de sterfte bij migranten gemiddeld 30% lager dan
onder autochtone Nederlanders (hoofdstuk 6). Verschillen in tumor histologie en erfeli-
jke aanleg zouden dit resultaat kunnen beinvloeden, net zoals methodologische aspec-
ten, bijvoorbeeld door selectieve remigratie. Overleving van baarmoederhals- en darm-
kanker was iets beter bij alle migranten, met uitzondering van Indonesiérs. De overleving
van patiénten met slokdarmkanker was iets slechter bij allochtonen dan bij autochtone
Nederlanders (hoofdstuk 7).

Public Health aspecten

Migratie van laag naar hoog inkomen werd vertaald als ‘tijdreizen’ in termen van een
versnelde overgang met betrekking tot gezondheid. In onze studie (hoofdstuk 9) hebben
we betoogd dat terwijl de behandeling, toegang tot zorg en sanitaire omstandigheden
vrijwel onmiddellijk na de migratie verbeteren, de gezondheidseffecten van de “west-
erse” risicofactoren -zoals ongezonde voeding en roken- pas op lange termijn zichtbaar
zullen worden bij immigranten uit lage-inkomenslanden. Interessant is dat dit kan leiden
tot (tijdelijke) voordelen in morbiditeit en mortaliteit bij immigranten uit lage-inkom-
enslanden in vergelijking met de autochtone bevolking van hoge-inkomenslanden. We
ontdekten dat immigranten uit lage-inkomenslanden vaak niet in dezelfde mate kunnen
profiteren van de algemene daling van sterfte aan niet-overdraagbare aandoeningen in
hoge-inkomenslanden. Dit komt doordat deze immigranten een hoog risico hebben op
een dubbele ziektelast, als gevolg van een onafgeronde gezondheidstransitie. Tijdelijke
vooruitgang in de gezondheidszorg kan worden veroorzaakt door zowel selectie-effec-
ten als een lange aanlooptijd tussen een verhoogde blootstelling aan nieuwe risicofac-
toren en het ontstaan van de ziekte. Daarom zullen niet-overdraagbare aandoeningen
naar verwachting steeds vaker ziekten en doodsoorzaken worden onder immigranten
woonachtig in hoge-inkomenslanden. Waarschijnlijk zullen de relatief kleinere dalin-
gen van sterfte aan niet-overdraagbare aandoeningen, die onder immigranten werden
waargenomen, bestaande ongelijkheden in gezondheid verhogen.

Methodologische aspecten

Studies naar kanker onder migranten zijn vaak onderworpen aan een aantal method-
ologische beperkingen met betrekking tot de beschikbaarheid, kwaliteit en consistentie
van de gegevens, evenals door migratiespecifieke vertekeningen. Dit belemmert vooral
vergelijkingen tussen landen (hoofdstuk 5). Een uniforme definitie van ‘migranten’
binnen Europa zou vergelijkingen tussen landen en databases vergemakkelijken. Veel
landen registreren variabelen met betrekking tot migratie nog niet routinematig en
het is waarschijnlijk nog een lange weg te gaan om dit (hoofdstuk 2) te bereiken. In
Nederland is het geboorteland de meest gebruikte indicator voor etniciteit, ondanks
aanzienlijke nadelen ten opzichte van etnische variatie binnen een geboorteland en de
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identificatie van de derde generatie migranten. Deze beperking is bijvoorbeeld duidelijk
geworden bij migranten afkomstig uit Indonesié, een voormalige Nederlandse kolonie.
Veel mensen die zijn geboren in Indonesié en zo’n 60 jaar geleden gemigreerd zijn naar
Nederland, hebben Nederlandse voorouders of zijn autochtone Nederlanders. Dit feit
verklaart niet alleen vergelijkbare resultaten voor Nederlanders en Indonesiérs in het
risico op kanker, maar onderstreept ook de valkuilen die zijn verbonden aan het gebruik
van geboorteland als proxy voor etniciteit (hoofdstukken 2, 6 en 7). In Duitsland, tot
nu toe, kunnen alleen naamgebaseerde benaderingen worden gebruikt om Turkse mi-
granten (hoofdstukken 2 en 4) te identificeren. Dit is deels te wijten aan het feit dat er
geen nationale kankerregistratie bestaat en er geen routinematige registratie van migra-
tiegevoelige indicatoren plaats vindt.

Het Verenigd Koninkrijk en de Scandinavische landen zijn pioniers als het gaat om et-
nisch uitgesplitste morbiditeit surveillancegegevens in Europa (hoofdstuk 2). Internatio-
naal gezien kan een koppeling van gegevens het tekort aan informatie over gezondheids-
gegevens naar etniciteit opvullen, gezien het feit dat er gestandaardiseerde informatie
over etniciteit beschikbaar is in verschillende andere databases. Het gebruik van kop-
pelingen is het meest effectief en nauwkeurig wanneer deze koppelingen gebaseerd zijn
op een uniek persoonlijk identificatienummer. Het Burgerservicenummer (BSN) is een
dergelijk nummer dat echter (nog) niet is goedgekeurd voor onderzoek. Op voorwaarde
dat misbruik kan worden uitgesloten, kan het BSN een uiterst waardevol instrument zijn
voor studies bij migranten. De uitgebreide informatie over migratie, die in het bevolk-
ingsregister beschikbaar is, zou door middel van koppeling in veel verschillende settings
bestudeerd kunnen worden, met inbegrip van studies over kanker.

De samenhang tussen sociaal-economische determinanten en gezondheid is bekend.
Etnische verschillen in gezondheid zijn gedeeltelijk toe te schrijven aan sociaal-econo-
mische omstandigheden, waardoor ze nauw met elkaar verbonden zijn maar niet zozeer
gelijkwaardige concepten vertegenwoordigen. Beiden zijn onafhankelijk van elkaar ge-
relateerd aan de incidentie, overleving en sterfte van kanker.

In Nederland wordt een ecologische proxy gebruikt om sociaal-economische status
(SES) te kunnen meten. Deze weerspiegelt het gemiddelde inkomen per huishouden,
het percentage huishoudens met een laag inkomen en het percentage huishoudens met
een lage opleiding op basis van een viercijferige postcode op het moment van de diag-
nose. Allochtonen en mensen met een lage SES delen bepaalde risico’s op kanker. Dit
zijn vooral lagere risico’s voor colon-, huid-, borst- en prostaatkanker, alsmede een ho-
ger risico voor kanker van het hoofd-halsgebied, baarmoederhals en Hodgkin lymfoom.
Hoewel personen met een lage SES hogere risico’s vertonen op andere voornamelijk
levensstijl-gerelateerde kankers, zoals van in de bovenste gastrointestinale tractus en de
long, geldt het tegenovergestelde voor niet-westerse allochtonen. In tegenstelling tot de
lage SES-groepen, vertonen niet-westerse migranten een hogere last met betrekking tot
infectie-gerelateerde tumoren (zoals nasofarynx-, lever- en non-cardia carcinomen van
de maag). Het is belangrijk om op te merken dat zowel allochtonen als personen met een
lage SES zeer heterogene groepen vertegenwoordigen met verschillende prioriteiten op
het vlak van kanker risico en preventie.

188



Samenvatting

Conclusie en vooruitzichten

Vele vormen van kanker zijn in zekere mate te voorkomen. De bijdrage van omgevings- en
gedragsdeterminanten bij de ontwikkeling van verschillende vormen van kanker wordt
groter geschat dan eerder gedacht. Studies onder migranten hebben aanzienlijk bijge-
dragen aan deze kennis. Persoonlijke levensstijl keuzes werden derhalve geidentificeerd
als de belangrijkste oorzaak voor het ontstaan van kanker en de belangrijkste sleutel tot
de preventie van kanker. Hoewel de sterfte aan kanker gedurende de afgelopen twee
tot drie decennia in bijna alle westerse landen is gedaald , stijgt de ruwe incidentie van
kanker nog steeds. Dit is grotendeels te wijten aan de vergrijzing maar kan mogelijk
ook worden toegeschreven aan de nog niet optimale uitvoering van (effectieve) pre-
ventieprogramma’s en aanhoudende hiaten in de kennis over kanker etiologie. Studies
onder migranten hebben het potentieel om de kennis met betrekking tot de oorzaken
van kanker te verfijnen en ook deze kennis in gerichte preventiestrategieén te vertalen.
Daarnaast vereist een groeiend aantal oudere allochtonen in de West-Europese samen-
leving een heroverweging van de huidige praktijk in de richting van een meer op mi-
granten toegespitste en migrantengevoelige gezondheidszorg.

De meeste vormen van kanker komen bij migranten minder vaak voor en hun overleving-
skansen zijn gelijk of beter dan die van de algehele populatie. Sommige tumoren komen
in deze groep echter vaker voor, in het bijzonder kankers met een infectieuze oorsprong.
Deze verdienen speciale aandacht bij professionele zorgverleners, om diagnosen in een
laat stadium te voorkomen. In de praktijk moet zo lang mogelijk voortgebouwd wor-
den op gunstige risico’s bij allochtonen terwijl ongunstige risico’s moeten worden ver-
minderd door middel van adequate en op de doelgroep gerichte preventie. Omdat het
moeilijk is om levensstijl-gerelateerd gedrag te veranderen, moet de nadruk liggen op
het verhogen van het bewustzijn over kanker, vroege opsporing en gerichte zorg onder
immigranten en andere etnische groepen. Verdere inspanningen om het toegenomen
aantal gevallen van overgewicht en roken onder allochtone jongeren en andere poten-
tieel kansarme groepen terug te dringen, zijn solide uitgangspunten voor de preventie
van kanker. De heterogeniteit van het risico op kanker onder migranten vraagt om sub-
groep-specifieke aanbevelingen en richtlijnen voor de zorg. Het verhogen van culturele
en etnische gevoeligheid, in plaats van gelijkheid, moet het hoofddoel in de zorg en
de preventie zijn. Er zijn nog steeds veel inspanningen nodig om dit onderwerp meer
te laten meewegen in het onderzoek en de zorg in Nederland. Dit geldt vooral voor de
verbetering van de migratiegevoelige kankerregistratie en kwalitatief onderzoek naar
sociaal-culturele aspecten die het gebruik van zorg, de kwaliteit van zorg en de kwaliteit
van leven beinvloeden. Ook zou specifieke informatie over allochtone kankerpatiénten
moeten worden opgenomen in de opleiding van professionals in de gezondheidszorg.
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