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Abstract
Currently, migrants and other mobile individuals, such as migrant workers and asylum seekers, are
an expanding global population of growing social, demographic and political importance. Disparities
often exist between a migrant population's place of origin and its destination, particularly with
relation to health determinants. The effects of those disparities can be observed at both individual
and population levels. Migration across health and disease disparities influences the epidemiology
of certain diseases globally and in nations receiving migrants. While specific disease-based
outcomes may vary between migrant group and location, general epidemiological principles may be
applied to any situation where numbers of individuals move between differences in disease
prevalence. Traditionally, migration health activities have been designed for national application and
lack an integrated international perspective. Present and future health challenges related to
migration may be more effectively addressed through collaborative global undertakings. This paper
reviews the epidemiological relationships resulting from health disparities bridged by migration and
describes the growing role of migration and population mobility in global disease epidemiology. The
implications for national and international health policy and program planning are presented.

Introduction
The relationships between disease, travel and migration
have historical roots that continue to influence modern
medical activities [1]. Traditional medical approaches
dealing with migrant health have focused on the recognition, identification and management of specific diseases,
illnesses or health concerns in mobile populations at the
time and place of their arrival [2]. These activities have
often been based on the principles of protecting the recipient population through policies of exclusion directed at
the migrant or arriving traveller. Derived from the historical practices of quarantine, similar processes continue in
a modern context through immigration medical screening
[3] and border control practices intended to reduce threats

to public health or to mitigate potential impacts on
healthcare services.
The epidemiological analysis of illnesses and disease in
migrants is most commonly approached in one of two
ways in receiving countries. The first is to consider the
health issue of concern in terms of the status at the time of
migration, while the second is to study the evolution of
the health characteristic over time [4]. The reference population for the first analytical approach is normally the
host or receiving population, while the reference group
for the second approach can be either the host population
or a comparison cohort at the migrants' place of origin
(see table 1).
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Table 1: Epidemiological approaches to health and migration

Time Period

Epidemiological
Characteristic

Arrival Phase (Point Prevalence)
Post Arrival Phase (Point Prevalence
or Longitudinal Studies)

Prevalence
Incidence/Prevalence

The quarantine-associated historical basis of migration
health practices has ensured that much of the interest in
health and migration has been directed towards communicable diseases [5]. Commonly, migrant medical screening focuses on conditions differentially prevalent between
the migrant and host population, such as tuberculosis [6],
leprosy [7], or syphilis [8]. Medical screening has been
used to quantify and document aspects of health and disease in migrant cohorts, most often in relation to national
public health statistics. Over time, these studies have
described some of the immediate and long-term impacts
of population movement in individual migrant receiving
nations.
Recently, the growing international importance of migration has stimulated new interest in other aspects of
migrant health. In addition to communicable diseases,
attention is now focused on pre-existing non-infectious
diseases [9] and other health domains, including behaviour [10], morality [11] and genetic or ethnic profiles [12]
in migrant populations. Epidemiological studies now
involve chronic illnesses [13] such as malignancies [14],
renal failure [15] and severe cardiac disease [16], as well
as mental and psychosocial health [17] and maternal and
child health [18]. Lifestyle-associated health issues,
including tobacco use, alcohol consumption and substance abuse, are also being examined in relation to the
process of migration in some migrant receiving countries
[19].
As migrant demographics often vary between receiving
nations, international comparisons involving the pooled
analysis of several host nations would be challenging in
interpretation and of questionable utility. However, interest in the global implications of the epidemiological
aspects of migration is growing [20]. The increasing desire
for improved information is, however, complicated by the
greater diversity now manifest in modern migrant populations. In additional to traditional immigrants, current
mobile populations are often comprised of several other
cohorts that are not similarly distributed between migrant
receiving nations. Those other groups include refugees
and asylum seekers, temporary migrants such as international students and migrant workers, and complex groups

Reference Population

Similar non-migrating cohort at
migrants' place of origin

Host/Receiving population
Host/Receiving population

of irregular or illegal migrants, including those who have
arrived through smuggling or trafficking.
The current volume and diversity in migration often
exceeds the scope and intent of the traditional methods
used to assess and manage health issues in immigrants. As
a consequence of this more diverse demographic and
fluid environment, the perspectives derived solely from
traditional immigrant medical screening practices may be
limited. These limitations may be overcome by applying
population health principles to the study of migration, a
process that may result in observations that are more
applicable to immigration health policy and programme
development [21].
A population health-based approach considers the relationship between migration and health as a progressive,
interactive process influenced by temporal and local variables. The observations are less related to the administrative mechanics of migration [22] and more sensitive to the
driving forces that cause people to migrate. A populationbased approach also facilitates the consideration and
study of the long-term consequences of movement
between locations with different health determinants and
health outcomes. Use of this approach supports the examination of the issues from a global perspective. Such methodologies are already in use in the health sector. The
Global Fund approach to tuberculosis, malaria and HIV
similarly represents an integrated, inter-regional action
plan in the face of persistent global health challenges [23].
As presented below, considering migration-relevant diseases in terms of population-based risk may be more relevant to disease control programs than time-of-entry
screening for individual conditions. Evaluating the migration and mobility history of populations has the additional advantage of supporting longitudinal analysis of
health characteristics. This context is important in the
consideration of illnesses and diseases with long latency
or delayed diagnostic time [24], an area beyond the scope
of traditional time-of-entry immigration screening. It also
facilitates investigation of the acquisition of positive and
negative health attributes by migrants following arrival
[25], which is also of increasing interest in migration

Page 2 of 11
(page number not for citation purposes)

Emerging Themes in Epidemiology 2006, 3:3

health. Finally, population-based methods reflect the
nature and role of globalisation and can be used to support and rationalise strategies to deal with health challenges at their source.
The population health approach to migration health is
based on the standardised examination of two factors: (1)
sustained disparate health environments and (2) the
movement of populations between regions of differential
prevalence of health indicators and outcomes.
The dynamics of health disparities
Some diseases or illnesses are sustained by differences that
are purely geographic or environmental in origin. In other
situations, differences in health outcomes, and the factors
that determine or influence health outcomes, result from
more complex interactions. The environment [26], socioeconomics, genetics and biology, and behavioural factors
influence population measurements of disease prevalence
individually and in combination.

Examples of environmentally-limited diseases include
vector-borne conditions, for which environmental factors
determine the distribution of disease transmission, as
observed in the global epidemiology of malaria, Chagas'
disease, yellow fever and West Nile Virus. Environmentally-related non-communicable disease epidemiological
disparities include micronutrient deficiencies [27] and
geographically-defined exposure risks, such as health outcomes related to extreme weather or altitude [28]. Movement of the population out of the risk environment (i.e.
African refugees in Europe and North America and
malaria) or establishment of disease transmission outside
of the usual environmental constraints (i.e. West Nile
Virus in North America) will impact on the epidemiology
of the condition in the receiving region and on the local
population health outcomes.
Social and economic influences can be significant factors
in the creation and maintenance of differences in health
and disease outcomes between populations. Poverty, education, housing and nutrition are directly related to disease prevalence and illness outcomes [29]. The capacities
and capabilities of medical and health sectors can affect
health through the availability, accessibility [30] and
affordability of health promotion, disease prevention and
treatment services [31,32]. Additional factors that influence health risks and outcomes include language skills
[33], behavioural and cultural practices [34,35], such as
the use of tobacco, dietary practices and population
norms for body mass and physical exercise [36].
Migrants and other mobile populations reflect the health
characteristics of their place and environment of origin
and carry several of these characteristics with them when
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they move [37,38]. In addition, migrants are also subject
to other specific influences that may affect their health.
These factors result from the process of migration itself,
for example, during the travel phase between origin and
destination. This is frequently observed in refugees, displaced persons and disadvantaged migrant populations
such as trafficked or smuggled persons [39-41], and
includes events such as trauma and torture [42,43]. Other
migration-specific health influences are observed in
migrant worker populations [44,45], the children of
migrants [46] and returning travellers who have been visiting family and friends [47]. A demographic and mobility
process approach to these considerations is presented in
table 2.
The impact of genetic and biological determinants of
health and disease may be intuitively self-evident. However, in non-endemic regions these influences, and their
linkages to population mobility, may be poorly appreciated in the early phases of migration due to lack of awareness, knowledge or experience in the healthcare delivery
sector [48].
Disparities in health determinants and disease outcomes
are not absolute, but change over time. This temporal variability adds an important dimension of complexity to the
analysis and investigation of migrant health concerns,
which can affect cohort comparability. Economic and
social environments can change rapidly in the modern
world. If those changes influence health determinants,
consequential changes in health outcomes can be
observed over relatively short periods of time. For example, in the thirty years following 1965, the difference
between life expectancy for males in the United Kingdom
and Russia increased by more than ten years (range from
3.6 to 15.1 years) [49]. Basic public health improvements
such as the provision of adequate, safe drinking water,
improved sewerage and housing can significantly reduce
the incidence and prevalence of diseases of major public
health importance in the space of less than a generation
[50]. Similarly, conflict, environmental change, natural
disasters and population growth can result in new risk
exposures and acquisition of adverse health outcomes
over short time periods [51]. Genetic admixture and
behavioural characteristics of individuals and populations that impact on health outcomes can also occur singly and in combination with other determinants vary over
time.
These rapid temporal changes influence the epidemiology
of health disparities. If they take place against a background of sustained or growing migration, they may also
influence the interpretation of longitudinal and comparative studies involving migrants. Health outcomes for current departing migrants may differ significantly from
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Table 2: The impact of different health environments and the phases of population mobility

Occurrence

Examples

Pre-departure existing medical condition

- prevalence of endemic disease
- level of development
- access to care
- availability of care

Health impacts during migration

Health impacts arising after arrival

Health consequences of return travel

Consequence at Destination

Arriving population displays health indicators of
origin:
• Differing incidence and prevalence of illness
• Differences in awareness of and use of
healthcare services:
• preventive
• promotional
• diagnostic
• therapeutic
- trauma (physical-psychosocial)
Some populations display greater prevalence of
- deprivation
illness resulting from torture, trauma, abuse
- violence
and exposure
- exposure
• Refugees
- injury
• Refugee claimants or asylum seekers
• Trafficked/smuggled migrants
administrative/legal limits
Awareness of and use of healthcare services in
- poverty
migrant populations may be limited by
- language culture
immigration status, poverty, language and
- occupational risks
culture
Working conditions may be associated with
health risks:
• Migrant agricultural labor
• Commercial sex workers
• Illegal workers
• Trafficked migrants
Health environment at origin may have changed Populations making return journeys to place of
- health systems improvements or declines
origin (particularly children born at new
Children born to foreign-born parents have no destination) may be at increased risk of disease
exposure to risks present at origin
or illness:
"Visiting friends and relative" travellers
- Locally born children of foreign-born parents

previous cohorts originating at the same location, as
health indicators change over time at the migrants' place
of origin. Depending on the nature of the local changes,
either improved or worsening health characteristics in current migrant cohorts may be observed. Examples of this
''time phase'' phenomenon can be seen in the improved
population health indicators of several Asian nations that
have occurred following recent trends in large-scale migration from Asia to Europe and North America. Some of
these changes are significant, as indicated by the changing
mortality data due to hypertensive cardiac disease in
Korea. During the interval between 1984 and 1999, the
age-adjusted mortality for hypertensive cardiac disease in
Korean men decreased by 92% (from 51.6 to 4.1/
100,000) and 84% for women (from 34.1 to 5.3/
100,000) [52]. By contrast, examples of diminishing levels of good health indicators can be observed in some
Central and Eastern European nations in the period following the dissolution of the Soviet Union [53].
Modern migration and population mobility
While migration has always been a fluid process subject to
change, these changes must now be assessed in terms of
the rate of change and global magnitude of population
movement. During the past 50 years, the process of migra-

tion and concomitant movement of other mobile populations has been markedly influenced by:
1. The decolonialisation of many nations, including those
in Africa, the Middle East, Asia, Latin America and the Caribbean;
2. Large refugee movements following conflicts and civil
disturbances, including South East Asia, the Balkans, Central America and Central Africa; and
3. The political, social and economic consequences of the
collapse of the former Soviet Union.
As a result of these events, between 1960 and 2000 the
legal and administrative restrictions on the ability to
travel, work and move internationally have changed for
hundreds of millions of individuals. This has been associated with a profound shift in the demography of people
on the move and the nature of migration itself [54]. In traditional migrant-receiving regions such as Australia and
North America, patterns of migrant origin have shifted
from Europe to source countries in Asia, Africa, Central
and South America and the Middle East [55] in the timespan of little more than one generation.
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This evolution has not been limited to regulated, traditional immigration and emigration. It has also involved
refugee and humanitarian movements and an increase in
irregular arrivals (refugee claimants, asylum seeking,
smuggling and trafficking in humans). Complex humanitarian emergencies are often associated with large population displacements of refugees, humanitarian evacuees
and other displaced populations. Unlike refugee movements before the Second World War that were often passive, modern international attention and efforts are
frequently directed at assisting the international relocation of vulnerable migrant populations. International
organisations such as the United Nations High Commission for Refugees [56] and the International Organization
for Migration [57], as well as other infrastructures, now
support and facilitate the selection, movement and resettlement of these populations. These activities are now global in scope and planning, involve an increasing number
of nations and, when triggered, take place more rapidly
than historical refugee resettlements [58].
Against this backdrop of political, social and civil societal
change, the nature, speed and access to international
travel has also undergone marked evolution. Travel patterns have been affected by changes in transportation
technology, accessibility, and affordability. Growth in air
travel has functionally reduced previous limits on the
rapid international movement of large numbers of individuals. In 1960, there were approximately 70 million
international journeys globally. The number of similar
international journeys in 2004 was in excess of 760 million [59]. The high volume of international travel supports greater population exchange and return flows
between migrant origin and destination locations.
Increased international travel has also been an integral
component of the growing process of globalisation. The
progressive integration of global economic and communications sectors has been accompanied, if not preceded
by, a corresponding growth in the international demand
and flow of labour and manpower. The International
Labour Organization estimates the foreign-born migrant
labour force to be nearly 90 million persons worldwide
[60]. In several locations, there is a repetitive flow of
workers between regions of origin and regions of employment. Some of these movements are regular and organised. However, modern population pressures and
economic push-pull factors related to marked global differences in opportunity are increasingly associated with
irregular population flows facilitated by either smuggling
or trafficking of those seeking a better life [61].
Another recent series of factors affecting population
mobility and migration has resulted from geo-political
changes such as the collapse of the former Soviet Union
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[62]. The resulting economic, social and political consequences have both direct and indirect impacts on the
demography and movement patterns of migrants to Western Europe, parts of Middle-East Asia and the Americas
[63]. Current immigration, family reunification and
return dynamics in Europe and Central Asia are profoundly different from those of only two decades previously. These changes have been manifested in both
voluntary migration, such as that observed in migrants
from the former Soviet Union to Israel [64], as well as the
flow of refugees and those displaced by regional conflict,
as exemplified in the Balkans in the mid to late 1990s
[65].
The epidemiological consequences of mobility across
differentials in disease prevalence
In much of the developed world, infections that were historically significant causes of illness and death have
decreased in incidence and prevalence or been eliminated.
This was accomplished through sanitation, immunisation, antibiotic therapy, and improved healthcare and
public health practices. By the end of the last millennium,
several globally important infections had reached the
point where they were no longer of public health significance in economically advantaged areas of the world. In
some areas of the developed world, domestic transmission of serious infectious diseases, such as measles [66]
and polio [67], has been eliminated. This is far in advance
of what was observed or possible in the developing world.
This can create enormous differences in the prevalence of
certain conditions between locations. In a mobile world,
travellers and migrants crossing these prevalence gaps can
become the source for outbreaks of these diseases [68].

The creation of such prevalence differences is not limited
to communicable diseases. The ability to treat and manage non-infectious diseases in highly developed regions of
the world likewise differs from the situation in many
developing regions. Access to and use of complex and
costly interventions, such as cancer treatment, organ system support, transplantation and extensive pharmacotherapy vary according to levels of national economic
development. These disparities in social investments in
health services availability and population access to
healthcare are associated with several differential interregional health outcomes, including premature death and
increased morbidity in the developing world [69].
In the absence of extensive international travel, population mobility and migration, the effects of differences in
disease prevalence would have limited global significance.
Nations and regions would strive to improve their domestic health capacities and reduce the domestic burden of
disease and illness within their population much as they
have done throughout history. However, expanding travel
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and migration across these prevalence differentials now
function as an increasing, population-based bridge
between the disparities. The net result is the global extension of what was predominantly a local risk.
The global extension of regional epidemiological differences can have marked impact on the local epidemiology
of disease. Examples include tuberculosis, sexuallyacquired infections, Chagas' disease and strongyloidiasis,
for which foreign-born migrants from hyper-endemic
areas represent the majority of national case burden in
low incidence or non-endemic nations [70-73]. Similar
patterns of epidemiological evolution exist for other longterm infections such as hepatitis B and C, as well as HIV/
AIDS in some European nations, where these diseases are
reported to be more common in foreign-born migrants
than in native-born residents [74-76].
Migration-related epidemiological influences on domestic disease patterns for migrant-receiving nations are also
observed for non-infectious diseases [77]. Migrants arriving from less developed regions of the world may have
had less access to preventive care, health promotion programmes, and diagnostic or therapeutic interventions for
illness and disease. Cancer detection programs [78] and
periodic health examinations may not be commonly
accessible in many populations. Access to healthcare providers and basic services are unequally distributed or subject to limited availability in many places. Similar
differences in availability can be observed for smoking
and substance abuse prevention programmes, programmes to detect and manage vitamin or micronutrient
deficiencies, promotion of dental health and programmes
to manage genetic or biological conditions [79]. As a consequence, migrants may present with disease in more
advanced stages than normally observed by providers in
the destination country [80].
In considering migration in a population health context,
it is important to note that not all of the migration-associated epidemiological changes relate to situations where
the migrants are less advantaged than the host population. In terms of lifestyle-related non-infectious illnesses,
many migrants and new arrivals display health parameters that are better than those of the receiving population
[81]. Over time and resulting from a variety of factors
including acculturation, diet and behavioural changes,
immigrant populations may acquire and display common
adverse health indicators more similar to those of the
receiving population [82]. Ironically, some of the beneficial factors arriving with immigrants may be adapted
locally to the general benefit of the host population, but
may be lost over time in immigrant population and their
locally-born children.
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Temporal effects of migration on local health and disease
epidemiology
Migration-associated influences on the epidemiology of
disease have both immediate and long-term effects on
host country health indicators due to differentials in disease prevalence, as well as magnitude factors associated
with population census shifts (because of the number of
migrants and births to the foreign-born cohort). For diseases of rare or limited occurrence, particularly where
national incidence has been reduced to very low levels,
the presentation of even a single case can have important
implications locally and internationally [83]. This can
result in a heightened perception of threat to the public
health of the local population and increase concerns
regarding capacity and response of healthcare service
delivery. Recent examples of this include the global public
health control efforts resulting from the 2003 SARS events
[84,85], avian-to-human influenza transmission [86,87],
periodic outbreaks of viral haemorrhagic fevers [88] and
the impact of HIV/AIDS cases in Europe and North America [89,90] acquired abroad.

The continued arrival of new residents from high prevalence areas will contribute to the existing disease base of
low incidence migrant-receiving locations. Over time, as
observed with regard to globally prevalent but non-uniformly distributed diseases such as tuberculosis [91],
imported cases among migrants and other mobile populations can come to represent the majority of the case load
in the recipient nation. In these situations, where domestic epidemiology comes to reflect global disease distribution through the process of migration, health policy
implications become apparent. Long-term healthcare policy and planning in migrant-receiving nations will have to
encompass an international and more global focus to be
effective. Reliance on historical, domestic epidemiology
for policy implementation in these nations will have limited relevance when disease volumes and case-burdens
originate beyond the mandate and jurisdiction of
national prevention and control efforts [92]. For example,
hepatitis A infection associated with population mobility
in some western nations has raised concerns for the need
of national domestic immunisation programs to deal with
what is, in fact, the international persistence of the disease
[93].
In terms of non-infectious diseases, migration-associated
pressures result from the need to provide service delivery
in culturally or linguistically sensitive programmes for the
prevention or treatment of illness in migrant communities. While uncomplicated in principle, the provision of
health promotion or prevention advice, such as that
recently recommended for asthma and atopy in migrant
populations [94], can be both a logistical and resource
challenge [95].
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The reintroduction of diseases into low incidence locations through migration coupled with the growth of new
populations with wide linguistic and cultural diversity can
create difficulties in recognition, diagnosis and treatment
[96]. In some situations, delayed treatment can have
important consequences. These consequences may
directly affect the patient [97], influence demands on programs and, for some contagious conditions, challenge the
public health management of the exposed population.
The growth and ease of travel, in conjunction with the
increased numbers of those who are mobile, continues to
raise the likelihood of the global extension and presentation of many diseases and illnesses. Maintaining sufficient
degrees of clinical suspicion as well as laboratory diagnostic expertise, capacity and access can be costly and complicated. Growing needs for cultural and linguistic
competencies in the health sector increases this complexity [98]. Such preparedness requires the education, training and maintenance of competence of healthcare
providers and the associated infrastructures for diagnosis
and care [99] (see table 3).
Future impact of population mobility on global health
Negative health outcomes resulting from migration and
population mobility can be expected to increasingly exert
major influences on both national and global health planning. Mobility is a basic and fundamental component of
the rapidly expanding globalisation process. Analysis suggests that the volume of immigration, travel and the
migration of labour are expected to remain at current levels or increase for the foreseeable future. At the same time,
current regional and global health disparities are anticipated to remain or increase, despite the international
desire and efforts to reduce them. Global efforts aimed at
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reducing global disparities and impacts of disease and ill
health, such as attempts to achieve the Millennium Development Goals [100], are currently underway. These are
long-term initiatives that will take time, resources and
extensive effort to achieve and maintain. The longer interregional disparities in health and health outcomes persist,
the longer they will continue to influence the health of
migrants, as well as mobile and non-mobile populations,
and the greater the challenge and cost will be to effect control of these conditions.
Historically, the majority of the health issues associated
with migration, or occurring as a result of migration, have
been managed at the national level. This has been accomplished through either immigration health activities or
exclusion, or as a component of other domestic health
programs. Demand for these services will remain in some
locations due to specific situational issues or particular
migratory movements. Nationally mandated immigration
health screening [101] and the management of health
issues associated with the Hajj [102] are two examples of
those situations. In other areas, the evolution of travel and
migration has reduced the effectiveness of many national,
point-of-arrival activities. New patterns of population
mobility require reconsideration of the practicality and
viability of border-health inspection for exclusion or containment strategies. Some nations with large immigration
medical programs maintain specific screening or intervention programs for targeted diseases such as tuberculosis,
syphilis and HIV/AIDS. Accumulating evidence suggests
that more effective outcomes could be obtained through
interventions focused on disease control efforts in source
nations rather than reliance on arrival screening alone
[103]. The globalisation of risks – manifest by the mobil-

Table 3: Health service issues resulting from international population mobility

Immediate Term: Response to Imported/Introduced Illness
Continued/Enhanced need for Clinical/Laboratory Capacities for imported diseases
• Provision of services and facilities
• Sustained laboratory capacity for rare or exotic diseases
• Continuing education of healthcare providers in global health issues
• Post-graduate training in low probability but high impact diseases
• Maintenance of competency in international health issues and response
• Contingency planning and exercise testing of plans
• Global health programs in universities and medical/nursing schools
• Development of specialized reference centers and international networks
Long Term: Response to Growing Foreign Born Population Component
Increasing Demands for Service/Access
Provision of appropriate diagnostic and treatment services
• Modification of training programs for health providers
• Translation and interpretation services
• Increased migration of health professionals from migrant source regions
• Training/certification of migrants who have linguistic skills
• Cultural awareness and sensitivity programs and training
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ity of large numbers of individuals flowing across and
between disparities in health environments and disease
prevalence – will require increased investment in globallyfocused resources and management commitments, as
opposed to inward-looking national management strategies and programs.
The increased recognition of the importance of these
issues has already resulted in reconsideration of international policy and program activity [104]. Global response
initiatives have been designed, and in some cases implemented, primarily as a result of concerns regarding the
potential adverse population health outcomes posed by
certain infectious disease threats. International collaboration is underway to track and monitor disease in the global context. Some of these activities are represented by the
internationalisation of epidemiological surveillance,
reporting and response reflected in the recent revisions to
the International Health Regulations [105].
It is evident that health program and policy planning
processes need to anticipate and manage the future
impacts of population mobility [106]. In several western
nations, migrants and other mobile populations represent
sizeable and growing population sectors. Over time, the
specific health needs and characteristics of these mobile
population cohorts will exert greater influence on the
health sector in the receiving host nations [107]. The
influence of genetic and biological factors in health and
disease will increase in parallel with the size of diverse
migrant populations. At the same time, the impact and
influence of the health environment and epidemiology of
disease at the migrants' place of origin will continue to be
reflected in both migrants and the children of migrant
parents [108] long after the period of immigration.
Addressing these challenges at the national level will
require some changes in the epidemiological context that
is applied to prospective policy development and programme management (see table 4). In a globalised world
in which travel and migration represent the experience of
a large and growing population cohort, they can be
expected to assume a standard role as a determination factor influencing many health outcomes [109]. In a manner
similar to age, sex, genetics, biology, behaviour, and edu-
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cational and wealth attainment, the mobility history at
both the individual and population levels will need to
become a routine consideration in healthcare policy,
planning, education, training and service delivery [110].
Similar population-based approaches are already in use in
some of the national and international infectious disease
surveillance and monitoring systems described above
[111]. The analysis and interpretation of the information
collected by those systems has demonstrated the importance of migration-related travel in terms of imported
tropical infections [112]. The extension of the collection
of the travel and mobility history to non-infectious disease surveillance is both logical and supported by preliminary study.
Summary
At the national and international level, the epidemiological outcomes and issues related to migration can be seen
to result from the predictable effects of population flows
between and across regional disparities and disease prevalence differentials. The growing number of migrants of
diverse nature is bridging existing and developing gaps in
health outcome indicators. The dynamics of migration
and population mobility are evolving at a rate that creates
health challenges for existing policy and programme
frameworks that differ from those observed in historic
migratory movements [113].

The net result is an ongoing globalisation of health influences and indicators currently relevant at both national
and global level. The epidemiological impact of population mobility is now evident in a considerable amount of
infectious disease surveillance information [114] and
similar impacts can be anticipated for non-infectious illnesses in immigration receiving nations [115].
As long as global health disparities and prevalence differentials exist, national health programs and policies in
migrant receiving nations will continue to be challenged
by illness and disease arising beyond their jurisdiction.
National control and regulatory systems alone will be
unable to extend their immediate mandate or authority to
the source of the problem. To be effective, the management of health issues resulting from population mobility

Table 4: Health policy issues resulting from international population mobility

• National point-of-arrival activities – for example, immigration medical screening programs for specific targeted disease at the airport – will
become less effective, more costly, and increasingly irrelevant
• International intervention programs for specific diseases at the migrants' country of origin may be more effective than national intervention
programs dealing with low incidence diseases
• Mobility will become a more important determination factor influencing many health outcomes, along with age, sex, genetics, biology, behaviour
and educational and wealth attainment
• Mobile population health policy frameworks will increasingly require integration and harmonisation at all jurisdictional levels with international
economic, trade and security approaches
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will require an integration of national and global health
initiatives for both infectious [116] and non-infectious
[117] disease conditions.

http://www.ete-online.com/content/3/1/3

22.

23.

References
1.
2.

3.

4.

5.
6.

7.
8.
9.

10.
11.
12.
13.
14.

15.

16.

17.
18.
19.
20.
21.

Gensini GF, Yacoub MH, Conti AA: The concept of quarantine in
history: from plague to SARS. J Infect 2004, 49:257-261.
International Organization for Migration WHO: Migration Medicine: First International Conference on the Health Needs of
Refugees, Migrant Workers, other Uprooted People and
Long Term Travellers. In Seminar Report IOM, Geneva; 1990.
Centers for Disease Control and Prevention: Technical Instructions for the Medical Examination of Aliens revised 2002.
Atlanta, Georgia [http://www.cdc.gov/ncidod/dq/panel.htm]. (accessed
February 21, 2006).
McKay L, Macintyre S, Ellaway A: Migration and Health: A Review
of the International Literature. Medical Research Council
Social and Public Health Sciences Unit. Occasional Paper #
12. January 2003. University of Glasgow, Glasgow; 2003.
Markel H, Stern AM: The foreignness of germs: the persistent
association of immigrants and disease in American society.
Milbank Q 2002, 80:757-788.
Centers for Disease Control and Prevention: Recommendations
for prevention and control of tuberculosis among foreignborn persons. Report of the Working Group on Tuberculosis
among Foreign-Born Persons. Centers for Disease Control
and Prevention. MMWR Recomm Rep 1998, 47(RR-16):1-29.
Taylor R, King K, Vodicka P, Hall J, Evans D: Screening for leprosy
in immigrants – a decision analysis model. Lepr Rev 2003,
74:240-248.
Stauffer WM, Kamat D, Walker PF: Screening of international
immigrants, refugees, and adoptees.
Prim Care 2002,
29:879-905.
Uitewaal PJ, Manna DR, Bruijnzeels MA, Hoes AW, Thomas S: Prevalence of type 2 diabetes mellitus, other cardiovascular risk
factors, and cardiovascular disease in Turkish and Moroccan
immigrants in North West Europe: a systematic review. Prev
Med 2004, 39:1068-1076.
Feng W, Ren P, Shaokang Z, Anan S: Reproductive Health Status,
Knowledge, and Access to Health Care Among Female
Migrants in Shanghai, China. J Biosoc Sci 2005, 37:603-622.
Aral SO, Ward H: Modern day influences on sexual behavior.
Infect Dis Clin North Am 2005, 19:297-309.
Bhopal R: Epidemic of cardiovascular disease in South Asians.
BMJ 2002, 324:625-626.
DesMeules M, Gold J, Kazanjian A, Manuel D, Payne J, Vissandee B,
McDermott S, Mao Y: New approaches to immigrant health
assessment. Can J Public Health 2004, 95:122-126.
Iwasaki M, Mameri CP, Hamada GS, Tsugane S: Cancer mortality
among Japanese immigrants and their descendants in the
state of Sao Paulo, Brazil, 1999–2001. Jpn J Clin Oncol 2004,
34:673-680.
Randhawa G: Promoting organ donation and transplantation
among South Asians in the United Kingdom: the role of
social networks in the South Asian community. Prog Transplant
2005, 15:286-290.
Daryani A, Berglund L, Andersson A, Kocturk T, Becker W, Vessby
B: Risk factors for coronary heart disease among immigrant
women from Iran and Turkey, compared to women of Swedish ethnicity. Ethn Dis 2005, 15:213-220.
Bhugra D: Migration and mental health. Acta Psychiatr Scand
2004, 109:243-258.
Vangen S, Stoltenberg C, Holan S, Moe N, Magnus P, Harris JR, StrayPedersen B: Outcome of pregnancy among immigrant women
with diabetes. Diabetes Care 2003, 26:327-332.
Acevedo-Garcia D, Pan J, Jun HJ, Osypuk TL, Emmons KM: The
effect of immigrant generation on smoking. Soc Sci Med 2005,
61:1223-1242.
Adams KM, Gardiner LD, Assefi N: Healthcare challenges from
the developing world: post-immigration refugee medicine.
BMJ 2004, 328:1548-1552.
Anderson GM, Bronskill SE, Mustard CA, Culyer A, Alter DA, Manuel
DG: Both clinical epidemiology and population health perspectives can define the role of health care in reducing health
disparities. J Clin Epidemiol 2005, 58:757-762.

24.

25.
26.
27.
28.

29.
30.
31.

32.

33.
34.
35.
36.
37.

38.
39.
40.

41.
42.
43.
44.
45.

Huynen MM, Martens P, Hilderink HB: The health impacts of globalisation: a conceptual framework. Globalization and Health
2005, 1:14 [http://www.globalizationandhealth.com/content/1/1/14].
(accessed April 8, 2006)
Walgate R: Global Fund for AIDS, TB and malaria opens shop.
Bull World Health Organ 2002, 80:259.
Stauffer WM, Sellman JS, Walker PF: Biliary liver flukes
(Opisthorchiasis and Clonorchiasis) in immigrants in the
United States: often subtle and diagnosed years after arrival.
J Travel Med 2004, 11:157-159.
Dawson AJ, Sundquist J, Johansson SE: The influence of ethnicity
and length of time since immigration on physical activity.
Ethn Health 2005, 10:293-309.
Olden K, White SL: Health-related disparities: influence of
environmental factors. Med Clin North Am 2005, 89:721-738.
El-Ghannam AR: The global problems of child malnutrition and
mortality in different world regions. J Health Soc Policy 2003,
16:1-26.
Marconi C, Marzorati M, Grassi B, Basnyat B, Colombini A, Kayser B,
Cerretelli P: Second generation Tibetan lowlanders acclimatize to high altitude more quickly than Caucasians. J Physiol
2004, 556:661-671.
Boadi KO, Kuitunen M: Environment, wealth, inequality and
the burden of disease in the Accra metropolitan area,
Ghana. Int J Environ Health Res 2005, 15:193-206.
Kullgren JT: Restrictions on undocumented immigrants'
access to health services: the public health implications of
welfare reform. Am J Public Health 2003, 93:1630-1633.
Parkhurst JO, Penn-Kekana L, Blaauw D, Balabanova D, Danishevski
A, Rahman SA, Onama V, Ssengoomba F: Health systems factors
influencing maternal health services: a four-country comparison. Health Policy 2005, 73:127-138.
Miranda J, Duan N, Sherbourne C, Schoenbaum M, Lagomasino I,
Jackson-Triche M, Wells KB: Improving care for minorities: can
quality improvement interventions improve care and outcomes for depressed minorities? Results of a randomized,
controlled trial. Health Serv Res 2003, 38:613-630.
Bischoff A, Tonnerre C, Eytan A, Bernstein M, Loutan L: Addressing
language barriers to health care, a survey of medical services
in Switzerland. Soz Praventivmed 1999, 44:248-256.
Taira DA, Safran DG, Seto TB, Rogers WH, Inui TS, Montgomery J,
Tarlov AR: Do patient assessments of primary care differ by
patient ethnicity? Health Serv Res 2001, 36:1059-1071.
Eshiett MU, Parry EH: Migrants and health: a cultural dilemma.
Clin Med 2003, 3:229-231.
Bodenheimer T: Helping patients improve their health-related
behaviors: what system changes do we need? Dis Manag 2005,
8:319-330.
Chemtob D, Weiler-Ravell D, Leventhal A, Bibi H: Epidemiologic
characteristics of pediatric active tuberculosis among immigrants from high to low tuberculosis-endemic countries: the
Israeli experience. Isr Med Assoc J 2006, 8:21-26.
Bedi US, Singh S, Syed A, Aryafar H, Arora R: Coronary artery disease in South asians: an emerging risk group. Cardiol Rev 2006,
14:74-80.
Gushulak BD, MacPherson DW: Health issues associated with
the smuggling and trafficking of migrants. J Immigr Health 2000,
2:67-78.
MacPherson DW, Gushulak BD: Irregular Migration and Health.
For the Global Commission on International Migration.
Research paper series – No. 7 2004 [http://www.gcim.org/en/
ir_gmp.html]. (accessed April 8, 2006)
Busza J, Castle S, Diarra A: Trafficking and health. BMJ 2004,
328:1369-1371.
Burnett A, Peel M: Asylum seekers and refugees in Britain. The
health of survivors of torture and organised violence. BMJ
2001, 322:606-609.
Hollifield M, Warner TD, Lian N, Krakow B, Jenkins JH, Kesler J, Stevenson J, Westermeyer J: Measuring trauma and health status
in refugees: a critical review. JAMA 2002, 288:611-621.
Kandula NR, Kersey M, Lurie N: Assuring the health of immigrants: what the leading health indicators tell us. Annu Rev
Public Health 2004, 25:357-376.
Hansen E, Donohoe M: Health issues of migrant and seasonal
farmworkers. J Health Care Poor Underserved 2003, 14:153-164.

Page 9 of 11
(page number not for citation purposes)

Emerging Themes in Epidemiology 2006, 3:3

46.
47.
48.

49.
50.
51.
52.
53.

54.

55.
56.
57.
58.
59.
60.

61.
62.
63.
64.

65.
66.
67.
68.

69.

Hjern A, Bouvier P: Migrant children – a challenge for European paediatricians. Acta Paediatr 2004, 93:1535-1539.
Angell SY, Cetron MS: Health disparities among travelers visiting friends and relatives abroad. Ann Intern Med 2005,
142:67-72.
Centers for Disease Control and Prevention: Genomics and Disease Prevention. Evaluation of Genomic Applications in
Practice and Prevention (EGAPP): Implementation and
Evaluation of a Model Approach. [http://www.cdc.gov/genom
ics/gtesting/egapp.htm#issue]. (accessed April 8, 2006)
Andreev EM, Nolte E, Shkolnikov VM, Varavikova E, McKee M: The
evolving pattern of avoidable mortality in Russia. Int J Epidemiol 2003, 32:437-446.
Kulshrestha M, Mittal AK: Diseases associated with poor water
and sanitation: hazards, prevention, and solutions. Rev Environ
Health 2003, 18:33-50.
Brown C: Emerging zoonoses and pathogens of public health
significance – an overview. Rev Sci Tech 2004, 23:435-442.
Suh I: Cardiovascular mortality in Korea: a country experiencing epidemiologic transition. Acta Cardiol 2001, 56:75-81.
Men T, Brennan P, Boffetta P, Zaridze D: Russian mortality trends
for 1991–2001: analysis by cause and region. BMJ 2003,
327:964 [http://bmj.bmjjournals.com/cgi/reprint/327/7421/964.pdf].
(accessed April 8, 2006)
Troper H: "History of Immigration since the Second World
War: From Toronto 'the Good' to Toronto 'the World in a
City,". Working Paper Series, Toronto: Joint Centre of Excellence for
Research on Immigration and Settlement 2000 [http://ceris.metropo
lis.net/Virtual%20Library/Demographics/troper1/troper1.html].
(accessed April 8, 2006.)
Martin P, Midgley E: "Immigration to the United States". Population Bulletin, Population Reference Bureau 1999, 54(2):.
United Nations High Commission for Refugees
[http://
www.unhcr.org/cgi-bin/texis/vtx/home]. (accessed April 8, 2006)
International Organization for Migration
[http://
www.iom.int]. (accessed April 8, 2006)
Toole MJ, Waldman RJ: The public health aspects of complex
emergencies and refugee situations. Annu Rev Public Health
1997, 18:283-312.
World Tourism Organization: Historical perspective of world
tourism.
[http://www.world-tourism.org/facts/menu.html].
(accessed April 8, 2006)
International Labour Organization: Report VI International
Labour Conference, 92nd Session, 2004: Towards a fair deal
for migrant workers in the global economy. The Organization,
Geneva 2004.
US State Department: Trafficking in Persons Report. Washington. [http://www.state.gov/g/tip/rls/tiprpt/2005]. (accessed April 8,
2006)
International Organization for Migration: Migration Trends in
Eastern Europe and Central Asia: 2001–2002 Review. The
Organization, Geneva 2002.
Smith LS: New Russian immigrants: health problems, practices, and values. J Cult Divers 1996, 3:68-73.
Cohen S, Hsieh C-T: Macroeconomic and Labor Market
Impact of Russian Immigration in Israel, Bar-Ilan University.
[http://www.biu.ac.il/soc/ec/wp/11-01/alia.pdf]. (accessed April 8,
2006)
Kett ME: Internally displaced peoples in Bosnia-Herzegovina:
impacts of long-term displacement on health and well-being.
Med Confl Surviv 2005, 21:199-215.
Ramsay ME, Jin L, White J, Litton P, Cohen B, Brown D: The elimination of indigenous measles transmission in England and
Wales. J Infect Dis 2003, 187(Suppl 1):S198-207.
World Health Organization: Poliomyelitis. [http://www.who.int/
immunization_monitoring/diseases/poliomyelitis/en/]. (accessed April
8, 2006)
Rooney JA, Milton DJ, Hackler RL, Harris JH, Reynolds D, Tanner M,
Taylor E: The largest outbreak of measles in the United States
during 1999: imported measles and pockets of susceptibility.
J Infect Dis 2004, 189(Suppl 1):S78-80.
WHO: Preventing chronic diseases: a vital investment.
Geneva.
[http://www.who.int/chp/chronic_disease_report/con
tents/en/index.html]. (accessed April 8, 2006)

http://www.ete-online.com/content/3/1/3

70.
71.

72.

73.
74.

75.
76.

77.
78.
79.
80.

81.
82.
83.
84.
85.

86.
87.
88.

89.
90.

91.

Dasgupta K, Menzies D: Cost-effectiveness of tuberculosis control strategies among immigrants and refugees. Eur Respir
2005, 25:1107-1116.
Wong W, Tambis JA, Hernandez MT, Chaw JK, Klausner JD: Prevalence of sexually transmitted diseases among Latino immigrant day laborers in an urban setting – San Francisco. Sex
Transm Dis 2003, 30:661-613.
Leiby DA, Herron RM Jr, Read EJ, Lenes BA, Stumpf RJ: Trypanosoma cruzi in Los Angeles and Miami blood donors: impact
of evolving donor demographics on seroprevalence and
implications for transfusion transmission. Transfusion 2002,
42:549-555.
Lim S, Katz K, Krajden S, Fuksa M, Keystone JS, Kain KC: Complicated and fatal Strongyloides infection in Canadians: risk factors, diagnosis and management. CMAJ 2004, 171:479-484.
Chiaramonte M, Pupo A, Menegon T, Baldo V, Malatesta R, Trivello
R: HBV and HCV infection among non-European Union
immigrants in North-East Italy.
Epidemiol Infect 1998,
121:179-183.
Diel R, Helle J, Gottschalk R: Transmission of hepatitis B in
Hamburg, Germany, 1998–2002: a prospective, populationbased study. Med Microbiol Immunol (Berl) 2005, 194:193-199.
Gushulak BD, MacPherson DW: The Impact of Population
Movement on the Epidemiology of HIV/AIDS in Europe. In
HIV/AIDS in Europe. Moving from death sentence to chronic disease management Edited by: Matic, Lazarus, Donoghoe. (released World AIDS
Day, December 1, 2005) ISBN 92-890-2284-1.
Uppaluri CR: Heart disease and its related risk factors in Asian
Indians. Ethn Dis 2002, 12:45-53.
Coughlin SS, Wilson KM: Breast and cervical cancer screening
among migrant and seasonal farmworkers: a review. Cancer
Detect Prev 2002, 26:203-209.
Nolte E, Scholz R, Shkolnikov V, McKee M: The contribution of
medical care to changing life expectancy in Germany and
Poland. Soc Sci Med 2002, 55:1905-1921.
Stewart JH, McCredie MR, McDonald SP: Incidence of end-stage
renal disease in overseas-born, compared with Australianborn, non-indigenous Australians. Nephrology (Carlton) 2004,
9:247-252.
Gee EM, Kobayashi KM, Prus SG: Examining the healthy immigrant effect in mid-to later life: findings from the Canadian
community health survey. Can J Aging 2004, 23(Suppl 1):S61-69.
Flores G, Brotanek J: The healthy immigrant effect: a greater
understanding might help us improve the health of all children. Arch Pediatr Adolesc Med 2005, 159:295-297.
Centers for Disease Control and Prevention: Imported vaccineassociated paralytic poliomyelitis – United States, 2005.
MMWR 2006, 55:97-99.
Goddard NL, Delpech VC, Watson JM, Regan M, Nicoll A: Lessons
learned from SARS: the experience of the Health Protection
Agency, England. Public Health 2006, 120:27-32.
Gostin LO, Bayer R, Fairchild AL: Ethical and legal challenges
posed by severe acute respiratory syndrome: implications
for the control of severe infectious disease threats. JAMA
2003, 290:3229-3237.
Reichert TA: Preparing for the next influenza pandemic: lessons from multinational data. Pediatr Infect Dis J 2005, 24(11
Suppl):S228-231.
Ligon BL: Avian influenza virus H5N1: a review of its history
and information regarding its potential to cause the next
pandemic. Semin Pediatr Infect Dis 2005, 16:326-335.
Colebunders R, Van Esbroeck M, Moreau M, Borchert M: Imported
viral haemorrhagic fever with a potential for person-to-person transmission: review and recommendations for initial
management of a suspected case in Belgium. Acta Clin Belg
2002, 57:233-240.
Smacchia C, Di Perri G, Boschini A, Parolin A, Concia E: Immigration, HIV infection, and sexually transmitted diseases in
Europe. AIDS Patient Care STDS 2000, 14:233-237.
MacPherson DW, Zencovich M, Gushulak BD: Emerging pediatric
HIV epidemic related to migration. Emerg Infect Dis 2006,
12:612-617
[http://www.cdc.gov/ncidod/EID/vol12no04/051025.htm]. (accessed April 8, 2006)
Iademarco MF, Castro KG: Epidemiology of tuberculosis. Semin
Respir Infect 2003, 18:225-240.

Page 10 of 11
(page number not for citation purposes)

Emerging Themes in Epidemiology 2006, 3:3

92.
93.

94.
95.
96.
97.
98.

99.
100.
101.
102.

103.

104.
105.
106.
107.

108.
109.

110.

111.
112.
113.

114.

Faustini A, Hall AJ, Perucci CA: Risk factors for multidrug resistant tuberculosis in Europe: a systematic review. Thorax 2006,
61:158-163.
Dentinger CM, Heinrich NL, Bell BP, Fox LM, Katz DL, Culver DH,
Shapiro CN: A prevalence study of hepatitis A virus infection
in a migrant community: Is hepatitis A vaccine indicated? J
Pediatr 2001, 138:705-709.
Rottem M, Szyper-Kravitz M, Shoenfeld Y: Atopy and asthma in
migrants. Int Arch Allergy Immunol 2005, 136:198-204.
Fee E, Brown TM: The unfulfilled promise of public health: déjà
vu all over again. Health Aff (Millwood) 2002, 21:31-43.
Boggild AK, Correia JD, Keystone JS, Kain KC: Leprosy in Toronto:
an analysis of 184 imported cases. CMAJ 2004, 170:55-59.
Viani RM, Bromberg K: Pediatric imported malaria in New
York: delayed diagnosis. Clin Pediatr (Phila) 1999, 38:333-337.
Caruana SR, Kelly HA, De Silva SL, Chea L, Nuon S, Saykao P, Bak N,
Biggs BA: Knowledge about hepatitis and previous exposure
to hepatitis viruses in immigrants and refugees from the
Mekong Region. Aust N Z J Public Health 2005, 29:64-68.
Kain KC, Harrington MA, Tennyson S, Keystone JS: Imported
malaria: prospective analysis of problems in diagnosis and
management. Clin Infect Dis 1998, 27:142-149.
World Health Organization: WHO and the Millennium Development Goals.
[http://www.who.int/mdg/en/]. (accessed April 8,
2006)
Citizenship and Immigration Canada: Immigrant and Refugee
Protection Act.
[http://www.cic.gc.ca/english/irpa/index.html].
(accessed April 8, 2006)
Preparation for Hajj 1426/2006 season has commenced
[http://www.lenzinfo.org.za/religion/
rel_preparation_for_hajj_1426_130605.htm]. (accessed September
23, 2005)
Schwartzman K, Oxlade O, Barr RG, Grimard F, Acosta I, Baez J, Ferriera E, Melgen RE, Morose W, Salgado AC, Jacquet V, Maloney S,
Laserson K, Mendez AP, Menzies D: Domestic returns from
investment in the control of tuberculosis in other countries.
N Engl J Med 2005, 353:1008-1020.
Fidler DP: The globalization of public health: the first 100
years of international health diplomacy. Bull World Health Organ
2001, 79:842-849.
World Health Organization: Revision process of the International Health Regulations (IHR). [http://www.who.int/csr/ihr/
revision/en/]. (accessed April 8, 2006)
Yach D, Beaglehole R: Globalization of risks for chronic diseases
demands global solutions. In Globalization and health Edited by:
Harris RL, Seid M. Leiden: Brill; 2004:213-233.
Anderson LM, Scrimshaw SC, Fullilove MT, Fielding JE, Normand J:
Task Force on Community Preventive Services. Culturally
competent healthcare systems. A systematic review. Am J
Prev Med 2003, 24(3 Suppl):68-79.
Schwarzwald H: Illnesses among recently immigrated children. Semin Pediatr Infect Dis 2005, 16:78-83.
Koehn PH: Globalization, migration health, and educational
preparation for transnational medical encounters. Global
Health 2006 in press. http://www.globalizationandhealth.com/content/
pdf/1744-8603-2-2.pdf (accessed April 8, 2006)
Ahmed R, Bowen J, O'Donnell W: Cultural competence and language interpreter services in Minnesota: results of a needs
assessment survey administered to physician members of
the Minnesota Medical Association. Minn Med 2004, 87:40-42.
Jelinek T, Muhlberger N: Surveillance of imported diseases as a
window to travel health risks. Infect Dis Clin North Am 2005,
19:1-13.
Angell SY, Behrens RH: Risk assessment and disease prevention
in travelers visiting friends and relatives. Infect Dis Clin North Am
2005, 19:49-65.
Whitehead M, Dahlgren G, Gilson L: Developing the policy
response to inequities in health: A global perspective. In Challenging inequities in health: From ethics to action Edited by: Evans T,
Whitehead M, Diderichsen F, Bhuiya A, Wirth M. Oxford: Oxford
University Press; 2001:309-323.
Muhlberger N, Jelinek T, Gascon J, Probst M, Zoller T, Schunk M,
Beran J, Gjorup I, Hehrens RH, Clerinx J, Bjorkman A, McWhinnery
P, Matteelli A, Lopez-Velez R, Bisoffi Z, hellgren U, Puente S, Schmid
MI, Myrvang B, holthoff-Stich MI, Laferl H, Hatz C, Kollaritsch H,
Kapaun A, Knobloch J, Iversen J, Kotlowski A, Malvy DJ, Kern P, Fry

http://www.ete-online.com/content/3/1/3

G, Siikamaki H, Schulze MH, Soula G, Paul M, Gomez I, Prat J, Lehmann V, Bouchaud O, da Cunha S, Atouguia J, Boecken G: Epidemiology and clinical features of vivax malaria imported to
Europe: sentinel surveillance data from TropNetEurop.
Malar J 2004, 3:5 [http://www.malariajournal.com/content/3/1/5].
(accessed April 8, 2006.)
115. Khan SA, Ghosh P: Medical needs of immigrant populations.
BMJ 2005, 331:418.
116. Ridley RG: Research on infectious diseases requires better
coordination. Nat Med 2004, 10(12 Suppl):S137-140.
117. World Health Organization: Preventing chronic diseases: a vital
investment.
Geneva
2005
[http://www.who.int/chp/
chronic_disease_report/contents/en/index.html]. (accessed April 8,
2006)

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 11 of 11
(page number not for citation purposes)

