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A B S T R A C T

Background: Cancer risk varies geographically and across ethnic groups that can be moni-

tored in cancer control to respond to observed trends as well as ensure appropriate 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 discordant in their find-

ings. 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 sen-

sitive 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 coun-

try of birth, ethnicity and name-based approaches. We conducted a between-country com-

parison of age-adjusted cancer incidence and mortality in immigrant populations with

those in autochthonous populations.

Findings: Across the board migrants from non-western countries showed a more favourable

all-cancer morbidity and mortality compared with native populations of European host

countries, but with considerable site-specific risk diversity: Migrants from non-western

countries were more prone to cancers that are related to infections experienced 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 exposures

experienced during life course (before, during and after migration) for carcinogenesis. Cul-

turally sensitive cancer prevention programmes should focus on individual risk patterns

and specific health care needs. Therefore, continuously changing environments and subse-

quently changing risks in both migrant and autochthonous populations need to be

observed carefully in the future.
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er Ltd. All rights reserved.

niversity, School of Public Health, Department of Epidemiology and International Public
D-33501 Bielefeld, Germany. Tel.: +49 (0)521 106 2539; fax: +49 (0)521 106 6465.
eld.de (M. Arnold).

http://dx.doi.org/10.1016/j.ejca.2010.07.050
mailto:melina.arnold@uni-bielefeld.de
http://dx.doi.org/10.1016/j.ejca.2010.07.050
http://dx.doi.org/10.1016/j.ejca.2010.07.050
http://dx.doi.org/10.1016/j.ejca.2010.07.050
www.sciencedirect.com
http://www.ejconline.com


2648 E U R O P E A N J O U R N A L O F C A N C E R 4 6 ( 2 0 1 0 ) 2 6 4 7 – 2 6 5 9
1. Background
sults from studies conducted all over Europe dealing with
Studies on cancer risk in migrant populations have recently

gained increased recognition, but still have rather heteroge-

neous study populations and methods applied. However, in-

sights into risk diversity deduced from such studies

contribute to our understanding of carcinogenesis and might

help answer unclear aetiology questions.

Migration has become an important phenomenon in Wes-

tern Europe in terms of population changes and the composi-

tion of society during the past decades. In 2005, Western and

Central Europe hosted 44.1 million migrants, defined as for-

eign-born persons.1 Many of them originate from non-wes-

tern countries, seeking social security, employment

opportunities and a better future.

European societies characterised by an increasing degree

of heterogeneity pose major challenges to health care sys-

tems and policies. Evidence-based research is therefore a pre-

requisite 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 transi-

tion of disease and risk patterns over time and across coun-

tries have been the scope of many epidemiological research

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 deter-

mined 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 indi-

vidual’s lifetime disease risk.

Many theories have been developed to explain differences

in mortality and morbidity between migrants and the popula-

tion of their host and home countries, respectively, one of them

being the healthy migrant 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 resi-

dence and generations. As suggested in some studies, no evi-

dence of quickly diminishing health advantages could be

observed, challenging this concept and allowing room 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 cancers whose main causes are still not attributable to either

environmental (‘nurturecomponents’) orgenetic (‘nature com-

ponents’) risk factors.8 In this context, the individual life course

and particularly early life experiences (as the first step in carci-

nogenesis) 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 popula-

tions may allow for a better understanding of cancer aetiology

and of biological factors that can be integrated into preven-

tion and treatment programmes.
The purpose of this article is to compile and compare re-

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.
2. Methods

2.1. 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 fol-

lowing keywords: cancer + ethnicity/ethnic minority/(im)mi-

grant(s)/foreign(ers)/country of birth. A further inclusion

criterion was a comparison of the migrant population with

the native population of the country of the study (no studies

conducted within migrant populations).
2.2. 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 ana-

lysed, in 41% (15/37) mortality data and in 8% (3/37) both.

All studies were based on the retrospective cohort design.

Owing to the heterogeneous measures of association ap-

plied in the studies, we described tendencies instead of com-

bined rate ratios (RRs) or odds ratios (ORs) to indicate

differences in risks as follows: significantly elevated, elevated,

no difference, decreased and significantly decreased. Age-

adjustment 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).
2.3. 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

dependent 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



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

Methodological peculiarities Definition of ethnicity Reference population Size and composition of

study population

Discussed explanations

for risk differences

Study limitations

Denmark Myrup et al.

(2008)13

The aetiology of

testicular cancer risk

Study population: civil

registration system linked

to Danish Cancer Registry

through unique personal

identification number

(population-based)

1968–2003 Incidence RR (Age,

calendar year, parental

birthplace, duration of stay,

age at immigration)

Males born between 1930 and

2003; residents of Denmark

between 2nd April 1968 and 31st

December 2003, born between 1st

January 1930 and 31st December

2003; known place of birth;

exclusion of individuals born in

Greenland

Adjustments for maternal and

paternal birthplace in different

strata; trend analyses for duration of

stay and age at immigration

(Parental) Country of birth

(collected by civil

registration system from

index cards in

municipality registration

offices)

Men born in Denmark of

parents born in

Denmark

Cohort: n = 2,109,459

Cancer cases in cohort:

n = 4216 (1st generation

migrants: n = 166 (3.9%),

2nd generation

migrants: n = 13 (0.3%)

Early environmental

exposures/period in uteri;

salmon bias

Small number of cases

in second-generation

immigrants

Norredam

et al. (2008)29

Differences in cancer

stage at diagnosis

between migrant

women and native

Danish women

Study population:

Statistical Department at

The Danish Immigration

Service; linkage of civil

registration numbers of

the study cohort with

Danish Cancer Registry

(population-/register-

based cohort)

1993–1999

(cohort)/2002

(cases)

Incidence OR (matching

procedure, age group,

cancer type at first

diagnosis)

Women aged 18+; migrants with

residence permit as refugees or

through family 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

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; comparison of local with

non-local stages of tumours;

migrant status as proxy for pre- and

post-migration circumstances

Nationality according to

WHO’s classification

system

Danish-born residents

with Danish-born

parents (identified

through Statistics DK)

Study cohort: Cases (1st

generation Migrants)

n = 62461; Controls

(Danish-born)

n = 249,839; Cancer

cohort: Cases n = 269;

Controls n = 1608

Differences in tumour

biology between migrants

and host populations;

barriers in access to

healthcare (language,

culture, health care

system); poor screening

uptake; salmon bias

Small number of cases;

high number of cases

with unknown stage;

nationality as poor bio-

socio-cultural proxy of

ethnicity; no SES

adjustments possible

Norredam

et al. (2007)30

Incidence of cancer

among 1st generation

migrants compared

with native Danes,

including time trends

Statistical Department at

The Danish Immigration

Service; linkage of civil

registration numbers of

the study cohort with

Danish Cancer Registry

(population-/register-

based cohort)

1993–2003 Incidence RR (age, region

of origin, migrant type,

duration of residence)

Men and women aged 30–80;

residence permit as refugees or

through family reunification in

Denmark between 1st January

1993 and 31st December 1999;

exclusion criteria: missing civil

registration number; duplicates;

unclear or missing data on

nationality; non-melanoma skin

cancers

1:6 matching on age and sex upon

arrival in Denmark and 1:4

matching on an individual level on

age and sex through a random

sampling procedure in the study

cohort; migrant status as proxy for

pre- and post-migration

circumstances

Nationality according to

WHO’s classification

system

Danish-born residents

with Danish-born

parents (identified

through Statistics DK)

Study cohort: cases (1st

generation migrants)

n = 62461; controls

(Danish-born)

n = 249,899; cancer cases

n = 3366 (16% migrants)

Lifestyle patterns (breast

and colorectal cancer),

smoking; decline in

incidence over time in

migrant women related to

increased cancer

diagnostic activities such

as screening and better

access to healthcare

services

Small number of cases;

no SES adjustments

possible; trend analysis

irrespective of duration

of stay which may dilute

effects

France Bouchardy

et al. (1996)31

Cancer mortality in

North African

migrants to France

Population data: ‘Institut

National de la Statistique

et des Etudes

Economiques’ (INSEE),

derived from the French

1982 census; mortality

data: ‘Institut National de

la santé et de la recherche

médicale’ (INSERM)

1979–1985 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)

Stratified analyses by

socioeconomic subgroup

Country of birth Individuals born in

metropolitan France

(native French)

Cancer deaths among

migrants: n = 27,352

(3.4% of all cancer

deaths)

Return of ill migrants to

country of origin prior to

death; healthy-migrant

effect; lower consumption

of alcohol and higher

tobacco intake; dietary

differences; reproductive

behaviour; cultural

factors related to Islam

Poor quality of French

mortality data; small

numbers of cancer

deaths among Egyptian

migrants; heterogeneity

within migrant groups

Bouchardy

et al. (1995)32

Cancer mortality in

sub-Saharan African

migrants to France

Population data: ‘Institut

National de la Statistique

et des Etudes

Economiques’ (INSEE),

derived from the French

1982 census; mortality

data: ‘Institut National de

la santé et de la recherche

médicale’ (INSERM)

1979–1985 Mortality RR (age group,

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)

Stratified analyses by

socioeconomic subgroup

Country of birth Individuals born in

metropolitan France

(native French)

Migrant study

population: n = 288,060;

Cancer deaths among

migrants: n = 1126 (0.1%)

Return of ill migrants to

country of origin; healthy

migrant effect; protective

lifestyle factors (tobacco,

alcohol consumption,

lower meat/fat intake,

high fibre diets); infection

with hepatitis B virus

during childhood/chronic

persistent hepatitis (liver

cancer); Schistosoma

haematobium infections

(bladder cancer); Burkitt’s

lymphoma (NHL)

Poor data quality;

heterogeneity within

migrant groups

Khlat

(1995)33

The cancer profile of

Maghrebian and Near

Eastern migrants

Two large migrant studies 1979–1991 Mortality RR (age, area of

residence, social class)

Men and women of all ages;

French mortality data

Review of studies Country of birth Native French

population

Cancer deaths among

Moroccan migrants:

n = 2062

Genetic factors, diet,

alcohol consumption,

childbearing patterns,

cultural factors, viral

causes

Bouchardy

et al. (1994)34

cancer patterns in

Chinese and South

East Asian migrants

to France

Population data: « Institut

National de la Statistique

et des Etudes

Economiques » (INSEE),

derived from the French

1982 census; mortality

data: « Institut National

de la santé et de la

recherche médicale »

(INSERM)

1979–1985 Mortality RR (age, social

class, area of residence)

Men and women of all ages;

records of deaths in resident

population of France from 1979–

1985 (provided by INSERM)

Computation of differences in risk

between migrants using a case-

control approach

Country of birth Metropolitan-born

population in France

Migrants in population

data: 3.2%; Cancer

deaths among migrants:

n = 8708

Consumption of salted

and preserved foods

(nasopharyngeal cancer);

genetic susceptibility;

high and early exposure

to infection with

hepatitis-B virus and

aflatoxin, chronic

infection with liver flukes

(liver cancer)

Poor quality of French

mortality data; Small

number of deaths in

Chinese-born migrants
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Only one study focused entirely on second-generation mi-

grants12 (based on the patient’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 in-

cluded descendants 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), Mid-

dle 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 In-

dia, Bangladesh, Indonesia, Ceylon and Pakistan)] and South-

ern and Central America. Owing to inconsistent definitions

between the studies, some overlap cannot be excluded.

2.4. Applied methods

Studies investigating cancer incidence used mainly cancer

registry data (21/37). Studies 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 calendar year into account.

Table 1 summarises the methodological features, explana-

tions and limitations of the studies included.
3. Findings

Table 2 provides an overview of all findings according to coun-

try of study, population of interest and cancer site, expressed

in tendencies.

The all-cancer comparison of most studies showed in par-

ticular on average a lower cancer risk for first-generation mi-

grants from non-western countries in terms of incidence and

mortality, although there were some studies that did not re-

veal significant differences, sometimes obviously due to small

study cohorts. However, male subjects originating from West

Africa exhibited significantly elevated cancer mortality in two

studies from the United Kingdom.22,23 Ambiguous results

were attained for migrants from Eastern Europe: Many stud-

ies revealed advantageous risks, although in several cases

they were not significant.

Since all-cancer morbidity reflects a summary of site-spe-

cific results, the aim is to point out cancers with significantly
elevated or lowered risks among migrants and to investigate

these results according to migrant origin.

3.1. Migrants from Southern Europe

In 35% of all studies (13/37) included from five different coun-

tries, migrants from Southern Europe, mostly Turkey, were

investigated. According to these studies, all malignant neo-

plasms 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 reported

for Hodgkin’s disease and lymphomas. In contrast, signifi-

cantly lower risks were found for cancers of the oesophagus,

colorectum, lung among females, skin, breast, prostate and

testis and bladder.

3.2. Migrants from Eastern Europe

In 32% of studies from five countries (12/37) migrants came

from the Eastern part of Europe, 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 ambiguous, but strongly con-

curred on the elevated risks for stomach and lung cancer in

males, whereas consistently decreased risks could be ob-

served for breast cancer in females and melanoma.

3.3. Migrants from Africa

Migrants originating from the African continent had to be cat-

egorised into ‘Africa’ (if no subgroups were available), ‘North

Africa’, ‘West Africa’ and ‘East Africa’.

In 16% of studies from four countries (6/37) migrants from

Africa without further regional classifications were investi-

gated. However, only three studies covered all-cancer morbid-

ity which resulted in advantageous risks for migrants. The

most striking similarities in the study results could be ob-

served for liver cancer due to strongly elevated risks and colo-

rectal 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 significant

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 migrants from non-industrialised

countries. Only 4 out of 37 studies (11%) from France 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 elevated 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, pancreas and prostate as well as



Table 2 – Site-specific cancer occurrence in male and female migrants from different regions residing in selected European
countries.*,#
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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 similar migrant groups across European countries

and is certainly an interesting subject for further research.

Another four studies from Sweden 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 de-

creased risk of cancer of the cervix uteri in this migrant group.
3.4. Migrants from the Middle East

In 24% of the studies (9/37) migrants originating from the Mid-

dle East were investigated, investigating only few cancer sites.

All-cancer occurrence appeared to be significantly less fre-

quent in three studies. Moreover, decreased risks could be ob-

served for colorectal, 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.
3.5. Migrants from Asia

Many studies took migrants from Asia into account. With re-

gard to the vastness of this continent, it made sense to distin-

guish between Asia in general, mostly referring to China and

Vietnam, and South East Asia, which included India, Ceylon,

Bangladesh, Indonesia 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 mor-

tality and morbidity rates. Consistent findings of elevated
Fig. 1 – Cancer incidence in less and more developed regio
risks were found for cancers of the nasopharynx, stomach, li-

ver and endocrine glands as well as lymphomas. Parallel, de-

creased 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 con-

sistently lower in all studies that covered this general compar-

ison. Uniformly elevated risks were revealed for migrants with

cancers of the oral cavity, nasopharynx, liver, gallbladder and

thyroid gland. Moreover, a higher risk of lymphomas and leu-

kaemia was observed in several studies, whereas lowered risks

were found for stomach, colorectal, lung, breast, ovary, pros-

tate, testis, kidney and bladder cancer as well as melanoma.
3.6. 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 coun-

tries 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 oesophagus, colon and rec-

tum, lung, breast, skin, ovary and bladder.
3.7. 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 towards

the rates of the host population as well as less extreme risks

was revealed by Hemminki and Li.12 In addition, studies
ns for males (a) and females (b) according to IARC 2002.
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assessing the effects of duration of residence or age at migra-

tion 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 be-

come more relevant in future, due to the increasing age and

size of this population group.
4. Discussion

Our findings suggest that migrants from non-western coun-

tries were more likely to develop cancers that are related to

infectious diseases, compared with the general population

of their industrialised host country. This is especially true

for cancers of the oral cavity, nasopharynx, stomach, liver,

gallbladder, cervix uteri, prostate and lymphomas. In con-

trast, 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 mi-

grant 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, espe-

cially 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 major-

ity of the findings tend to be in accordance with the rates, vis-

ualised in Fig. 1.

Whereas all-cancer incidence in the more developed coun-

tries amounts to 314 [age-standardised rate (ASR(W)) per

100,000] among males and 228 among females, less well-

developed 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-developed 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 re-

flected by low incidences among migrant groups originating

from these countries. This pattern could be confirmed in a re-

cent study by Zanetti and colleagues,25 who analysed cancer

incidence in North Africa.

Mortality data show a similar picture, although the differ-

ences 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 colleagues26 for instance observed

lower cancer incidences for migrants from various non-wes-

tern origins in Australia and McDonald and Neily27 could con-

firm 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 individual factors and health behav-

iour, the causal roles of exposure in the home country, i.e. be-
fore migration, during migration itself and in the host

country, as well as the influence of social factors, certainly

represent key factors in carcinogenesis.

Exposure to risk factors and adaptation to changing envi-

ronments evolve over time and therefore cancer risk diversi-

fies 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 mi-

grants and an increase in those with a currently low inci-

dence) 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 con-

ducted 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 approaches, are in particular prone to mis-

classification bias, since a distinction between generations

or for example intercultural marriages is not possible. Sec-

ond, the comparability of studies is also limited with regard

to the size, composition and time window of the study popu-

lations. It is also important to note that in some studies pop-

ulation data from censuses or surveys were used (instead of

population-based registers), which is always a biased under-

estimate of the population at risk because as a rule only the

head of the household is considered.

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) treatment

and the varying fatality rates of different cancers. Consequently,

different measures of association have been pooled and

compared on the basis of tendencies. The comparisons

therefore lack a magnitude 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 advan-

tageous risks of migrants, but since effects seem to persist, its

influence is probably marginal. Several studies also discussed

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

comparisons are feasible and will gain importance in the

future. Prospectively, a transnational study of cancer occur-

rence in migrant populations could surmount many of these

difficulties. This primarily concerns the definition of migrant

groups requiring close networking between countries. In

doing so, the results would be more reliable and the magni-

tude 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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