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Introduction

Section 1.0 Introduction

1.1  Obijectives of the Study

This is a case study of how the mortality patterns of a group of migrants changed through time in their
destination. It examines changes in the aggregate and cause-specific risk of death in the very large wave
of migration from the Former Soviet Union (FSU) that arrived in Israel from 1990 to 2003 in greater
socio-demographic detail than has been achieved until now. Using administrative data, it follows their
mortality until the end of 2004, comparing it to that of the Israeli population. Documenting these
patterns is a worthwhile goal in itself, because this migration wave was remarkable in its size relative to
the receiving population, and because it is an example of transition from a relatively high mortality
environment to a country with one of the highest life expectancies in the world. But this study has a
theoretical goal as well. In the migrant health literature, the most common type of temporal change in
relative risk which is examined is change over duration of residence. This study is distinct because it
attempts to disentangle and identify patterns of change in the relative risks occurring within three
temporal dimensions — calendar year and period of arrival, as well as duration of residence, and to
determine their relative importance. It does so based on a critique of previous approaches to temporal
change in migrant mortality risks in the epidemiological literature, a critique which shows how a
multidimensional temporal approach provides a richer and more faithful depiction of change in

immigrant mortality patterns.
1.2 Motivation and Background for the study

Alteration in migrant mortality patterns over time has been central to the study of migrant health for
decades and an extensive literature has amassed, which frequently argues that migrant health tends to
deteriorate after migration, and sometimes argues the contrary, that it improves. The study will begin
by presenting an extensive critical review of the literature in epidemiology and in the social sciences
generally on how migrant characteristics, and changes in them over time, affect migrant health through
the three temporal dimensions. The review focuses on the lack of realism and inappropriate
reductionism, of unidimensional and even dual dimension depictions of temporal effects in the migrant
health literature, and the misplaced focus on environmental transition rather than on processes of
change specific to migrants and migrating populations themselves. A new perspective, emphasising the
importance of a multidimensional approach to changes in migrant health through time is described.
This approach informs a brief review of research on social and economic changes over time in the
population of FSU immigrants in Israel, which provides the context for our analysis of aggregate
relative mortality trends. The introductory review is followed by a description of the data sources, and
then by a detailed statistical analysis of the temporal patterns in the cause-specific mortality of FSU
immigrants in Israel relative to the rest of the population of Israel. Patterns by calendar year, period of
arrival and duration of residence are described, and statistical models are compared in order to
determine the relative importance of calendar year, period of arrival or duration of residence effects in
altering immigrant cause-specific mortality patterns by age and gender. The findings of this analysis
will be discussed in the light of the multidimensional perspective on changes in mortality risk following

migration that were developed in the introductory review.

By any standard, the migration wave from the FSU to Israel in the 1990s was extraordinary, not least
in its relative size. During these 14 years over 900 thousand immigrants arrived from the FSU, nearly
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37% of whom arrived in 1990-1991. By the end of 2004 they (and their Israeli-born children)
constituted 13% of the total population of Israel, and 16% of its Jewish population (ICBS 2005). By
2004 the wave had dwindled to less than 1000 arrivals 2 month, and was over. But however unusual it
was in its size and its impact, this migration was not s generis; It can be placed in the category of
“diaspora migration” which was relatively common in the 1990s (Markowitz 2012; Shuval 2002;
Titzmann and Stoessel 2014; Tsuda 2009), and like any other migrating population the immigrants
from the FSU in Israel went through processes of selection, social and cultural adaptation and
economic adjustment which they share with other migrant groups in other countries, processes which
shaped and altered their mortality patterns. They can be studied for themselves and for possible
generalizations, contributions to the wider field of the determinants of migrant health.

But what are these determinants? Migration has accompanied, resulted from, and sometimes driven,
social, economic and political developments over the last two hundred years. So it is not surprising that
generations of scholars have tried to put theoretical order into the circumstances which give rise to
migratory movements and the processes by which migrants themselves are changed and create change
in their countries of origin and destination (Eisenstadt 1953; Fussell 2012; Hoffman-Nowotny 1981;
Lee 1966; Massey et al. 1993; Ravenstein 1885; Thomas and Znaniecki 1918-1920). But despite
repeated attempts, no single coherent and over-arching theoretical framework has emerged in migrant
studies, whether because the processes themselves are too complex to grasp in a single theory that
applies to all places and times, or because the single term ‘migration’ embraces such a varied assortment
of dissimilar social processes and institutions that the emergence of a single theory is precluded. Again
and again, new examples and new perspectives have led to challenges and revisions of existing theories,
generalizations have been shown to be limited to a certain time or place, to certain groups and
countries, to certain types of international migration. It should come as no surprise that a similar
theoretical uncertainty exists in the study of the impact of migration on health, where both the causes
of migration and the changes which migrants experience are relevant to the outcome. This introduction
will not attempt to give a thorough review of all this theoretical literature but rather to gather together
and critically examine perspectives, findings and hypotheses relating to the fundamental question of
how the health and mortality rates of migrants change over time in response to factors which are
particular to, or associated with, migratory processes.

Sections 1.2-1.6 of this introduction will be devoted to the topic of migration, time and health,
developing a new analytic scheme encompassing multiple temporal dimensions, Section 1.7 will
describe the wave of immigration to Israel from the FSU, focusing on those aspects of this immigration
wave which are relevant to testing dynamic relationships between characteristics of migrant groups and
health. Section 1.8 will present previous findings on the relative health of this migration wave, and
Section 1.9 will present hypotheses deriving from the new analytic scheme.
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1.3 Migration, Health, and Temporal Patterns

1.3.1  As time goes by: change is the constitutive characteristic of migration

In the epidemiological literature, being an international migrant! is sometimes depicted as a fixed status,
with the implication that there is a set of stable properties which virtually all migrants share (Anson et
al. 1996; Parkin and Khlat 1996). However, if there is a single quality which characterizes both
individual migrants and migrant groups, that quality is fluidity. The characteristics of migrants and of
migrant groups are in a state of flux and transformation. Of course all life involves change and
transformation, but what characterises migration is that these changes involve the disruption of routine
expectations, of institutionalized social structures and rituals which ease and support life course
transitions and which allow these changes to appear temporally ordered and stable (O'Rand and
Krecker 1990).

This abstract quality, fluidity, derives from the common predicament of international migrants, the
requirement to adjust to new and sometimes radically different social and economic circumstances
from those which they experienced in their place of origin, and often to a new climate, landscape and
language. It is not only the personal characteristics of individual migrants which may change after
migration, characteristics which include their occupation, their income, their housing arrangements,
their network of friends and relations, their language, their personal habits, and more. As migration
streams form and mature, collective characteristics change as well. These include the qualities and
composition of successive cohorts of migrants arriving in a country, and the formal and informal
resources and services offered by the social groups to which migrants belong, both in their origin and
in their destination. The personal and collective adjustments that migrants actively make as individual
social and economic actors, and the demands to which they are subject in the social institutions and
structures where they are placed, can alter the characteristics both of their immediate primary groups
such as their families, as well as of the communities in which they live. And just as these individual and
collective characteristics change, the wider social and cultural environment which they confront will be
changing as well. While individual migrants, and the groups to which they belong, attempt to adjust to
their new circumstances, the receiving society is not a static background. Its social, economic, political
and legal contexts will change, independently and also in response to the presence of the migrant
population. Migrants themselves often alter the characteristics of the receiving society, requiring it to
adjust both socially, economically and, at times, politically, to the presence of new groups, whether
harmoniously or with some degree of conflict. Nor will the sending society remain immobile: it will
change through, for example, the economic response to remittances from abroad, through the re-
absorption of returning migrants, or through the outflow of human capital, or by the exchange of ideas
and culture. And these changes may themselves influence future migrant flows in a self-reinforcing
feed-back process which sustains migration levels and has been termed “cumulative causation” (Massey
1990; Massey et al. 1993). These complex adjustments which migration imposes on individuals and
families transform material circumstances (such as occupations, income or housing) social relationships
(such as family and social networks), and the regular course of life, as expressed in the paths of
occupational careers or family building. This disruption of previous patterns of social roles and social

!'The following discussion refers to international migrants, even when this is not specified. Although internal and
international migrants can be viewed as sharing the same continuum, the processes of change which will be
discussed here are most evident and most acute in the case of migrants who travel across international boundaries.
Similarly, this study focusses on migrants themselves and not on the second generation, their offspring who were
born in the destination, who are sometimes included in the migrant population.

3
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identity goes hand in hand with the attempt to construct new ones, an attempt which takes time and
catries no guarantee of success (Bar-Yosef 1968).

Potentially, all the major spheres of life may be affected by migration and by the individual and social
response to it — family structure, housing, employment and income, language-use, political
relationships, religion, values and conceptions of the world. The processes of change in these domains
can proceed in sequence or in parallel, they may be coordinated or discordant. Moreover, the changes
that migrants undergo do not occur in a stationary context: the specific patterns of change that
migration entails are superimposed on parallel “routine” patterns of change — the historical changes
we have just mentioned, and the biologically determined age-related changes of health status. Thus,
unless by chance all the factors neutralise each other, on aggregate the results of these adjustments will
have a complex temporal structure. The determinants of migration outcomes, in health as in other
spheres, are multifactorial, and the factors themselves alter over time. This multidimensionality creates
tremendous challenges for anyone secking to explain how migrant health changes over calendar time

or with duration of residence, challenges which are often sidestepped or ignored.

1.3.2  Change in the study of migrant health

The spheres of life which can change in response to migration —family structure and social support
networks, housing, diet, education, social status, occupation and income, to name some of the most
salient — are known to have a potential impact on health, as risk factors or as effect modifiers. Since
these factors change gradually and at different paces, we should expect that changes in the level of
health following migration, for individuals and for groups, should also reflect this multidimensional
temporal complexity. And consequently, we would expect that in the literature on migrant health, both
theoretical and descriptive, temporal factors and longitudinal measurement should command a
prominent position. There should be some suggestions as to the theoretical mechanisms which govern
changes in health with duration of residence and the advance of calendar time.

However, recognition of the multidimensional temporal complexity of migration and of the
relationship between migration and health is more evident in the sociological and economic literature
on migration than in its epidemiological counterpart. Such sweeping statements as “all the processes
associated with migration are rooted in time” (Jasso 2003), or that “time...is a structural characteristic”
of the process of migration (Shuval 2007) are typically found in the sociological literature on migration
and health, whereas within the epidemiological literature the impact of the temporal dynamics of
migration has generally played a secondary role, as successive reviews of the extensive literature on
migrant health over the last four decades have noted (Abubakar et al. 2018; Hull 1979; Hyman 2001,
Kasl and Berkman 1983; Kliewer 1992; Lassetter and Callister 2009; McKay et al. 2003).

Only since eatly in the new millennium have attempts been made to depict the relationship of migration
to health within integrated multifactorial explanatory frameworks which take temporal dynamics into
account and acknowledges their importance. These are found in the USA (Acevedo-Garcia et al. 2012;
Jasso 2003; Jasso et al. 2004; Jasso et al. 2005) in Germany (Boulogne et al. 2012; Kohls 2010; Razum
and Spallek 2009; Schenk 2007; Spallek et al. 2011) and in Canada (Beiser 2005; Gushulak and
MacPherson 2006; Trovato 2003). These attempts differ in detail, but they share an emphasis on the
potential impact on health outcomes not only of a multiplicity of fixed factors in the country of origin
and in the destination, but of a variety of processes that distinguish the situation of individual migrants
from that of non-migrants, as well as on the structural transformations which migratory groups
undergo. An attempt to integrate these theoretical statements will be made here. But before doing so,
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and to highlight the novelty of these approaches, a review will be presented of how, until relatively
recently, temporal factors and migration dynamics were treated in the epidemiological literature
regarding the impact of migration on health, and how the new perspectives emerged from the problems

which were encountered in applying a reductionist scheme.

1.3.3 Three rationales in studies of migration and health: ‘environmental transition’, ‘public
health’, and ‘multidimensional temporal dynamics’
In comprehensive reference works on epidemiological methods “Migrant Studies” are placed within
the broad field of “descriptive epidemiology” and are presented as having two principal rationales: in
the first place they ate a method for generating (rather than testing) useful hypotheses concerning the
relative importance of genetic and environmental risk factors for the aetiology of particular diseases;
and secondly, they identify the health problems of particular migrant populations (Buiatti and Balzi
2000; Parkin and Bray 2005). I will call the first rationale the “environmental transition” rationale, and
the second the “public health” rationale. The first treats migration as a natural experiment in which
“heredity” or genetic endowment is held constant so that the consequences of replacing one
environment with another can be examined (Reid 1975). In this rationale migrant health appears to be,
principally, a function of place, and only secondarily of time (if at all). The second treats migration as
creating circumstances that produce populations with specific health problems, and here time is also a
secondary factor at best. In practice both perspectives are related, since the second rationale often
emerges from the first, and vice versa: using a migrant group as the study population to examine the
possible environmental risk factors and causes of a particular disease or group of diseases often
identifies the relative health problems of that group in a particular country; and equally, the association
of a particular health problem (or its absence) with a migratory group raises the question of the

particular exposures which that group experienced.

The public health rationale of migrant health studies is of considerable importance in contemporary
societies, an importance which increased from the 1990s onwards with emerging recognition of the
variety of migrants from new source-areas in developed countries, with new entries to the category of
receiving countries and the general acknowledgement in Europe of new, permanently-settled, migrant
groups. Over the last two decades survey after survey of migrant health and/or mortality in a wide
variety of countries has appeared in the literature, covering the situation globally (Abubakar et al. 2018),
in the USA (Singh and Miller 2004; Singh et al. 2013), Canada (De Maio 2010; Gushulak et al. 2011,
Newbold and Danforth 2003)in European countries in general (Mladovsky 2007; Rechel et al. 2013;
Solé-Aur6 and Crimmins 2008) and in specific ones such as the UK (Wallace and Kulu 2015), the
Netherlands (Bos et al. 2004), Norway (Diaz et al. 2015) Sweden (Albin et al. 2006; Rostila and Fritzell
2014) or France (Boulogne et al. 2012). Although their primary purpose was to identify the health
challenges and burdens posed by migrants in specific contexts, the puzzling features of the health status
of migrants as well as differences between groups of migrants by country of origin have led researchers
to consider the impact of processes inherent in migration itself to mortality patterns and disease
burdens. Unavoidably, they have also addressed the question of how health levels change over time.

Close reading of the studies motivated by both rationales suggests that a third perspective is present
although it was not mentioned explicitly in surveys of epidemiological methods, a perspective that
guides an increasing share of research on migrant health. I will call this third approach the
“multidimensional temporal dynamics” rationale. It focuses directly on the health consequences of the
complex transformations engendered both by the experience of migrants and by the social processes
that accompany migration, transformations and process which unfold through several dimensions of

5
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time (age, period of arrival, historical period, duration of residence). The very absence of this rationale
from the reference works mentioned here indicates that it was not prominent or explicitly
acknowledged. Although it was routinely stated that the health of migrants is determined by what was
referred to as “the process of migration” (Marmot et al. 1984; McKay et al. 2003), this factor was often
regarded as a methodological disturbance in the overall scheme, or confined to the period of movement
itself. The problem has not been in recognizing the importance of dynamic processes (along with the
environment of origin and destination) but in how the influence was conceived and the weight given
to them. The rather foggy conventional term, “the process of migration”, is not a single factor. The
term only embraces and conceals the many forms and components of social and psychological
transformation that migration entails, and it does not add any explanatory power of its own.

1.3.4  Blind spots in the environmental transition paradigm

The environmental transition rationale expresses epidemiology’s central objective of identifying the
risk factors and aetiology of diseases (Gordis 2004). Within this disciplinary context the object of study
is a particular disease, health problem, cause of death, or population at risk, rather than migration itself
and its health consequences. Ideally, in order to test the hypothesis that some environmental
determinant is important, there should be a substantial difference in risk of the disease between the
origin and destination country (Parkin and Bray 2005; Parkin and Khlat 1996). The term
“environment” is used here in the very broad sense which is traditional in epidemiology, embracing
not only the physical environment but behavioural, social, economic and cultural factors of disease
causation as well (Bonita et al. 2006). The underlying assumption is that migrants will alter their
behaviour by gradually acquiring the norms and social practices of the population in the destination
and abandoning those of their origin, in addition to altering their physical environment and their
exposure to pathogens and other physical and biological risk factors. This process is usually referred

<

to as “acculturation” or “assimilation”, and I shall say more about these concepts below. In this
perspective time enters explanatory models only as a measure of exposure to risk (Palloni and Morenoff
2001). Duration in the country is either an indication of “dose-response”, the effect on disease risk of
the cumulated exposure to the new socio-cultural environment (Kliewer 1992; Parkin and Bray 2005),
ot, alternatively, duration in the country or age at migration can be a measure of the stage in the disease
process at which environmental exposure (in either the origin or the destination) can alter risk (Parkin

and Bray 2005; Parkin and Khlat 1996).

The focus of the environmental transition rationale is on the contrasting outcomes of each of the two
pre-existing environments on a specific disease, disease group, or health problem. Framing the
investigation in this way places the origin and destination environments beyond the touch of migration
itself and ignores its properties as a social, economic, and personal process which dynamically changes
environments. Within the environmental transition rationale there is no consideration of the possibility
that migration may itself bring about new economic relationships, new social and cultural practices and
institutions, a new and persistent “environment”, one which is neither that of the country of origin nor
that of the country of destination without its migrants. This absence is consistent with the surprising
conclusion reached by one of the most frequently cited reviews of the literature on migrant health,
written many decades ago but still largely true today: “studies of health status of migrants often do not
try to answer questions about the impact of the migration experience!” (Kasl and Berkman 1983). The
point of departure and the general conclusion of studies in this tradition has been that migrant
populations tend to converge to the destination population’s disease pattern by adopting the host
population’s health-related attitudes and behaviours, or by abandoning the attitudes and behaviour of
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their origin, thus revealing the impact of these behaviours. Migrants who are in the midst of this process
display health and mortality rates intermediate to the origin and destination countries in propottion to
the time elapsed (Kliewer 1992; Marmot et al. 1984).

One must be careful not to oversimplify or caricature this research tradition. Even when researchers
are writing within the environmental transition tradition, they are aware of the wide variety of social
and individual factors that influence and modify health outcomes for migrants, and this awareness is
reflected in the use of the phrase “the migration process”. At times this refers only to the burdens of
the technical arrangements of moving from one country to another (eg. in (Spallek et al. 2014)),
including the administrative process of seeking and waiting to receive legal status. But it is often used
more widely, to embrace the social and economic processes which accompany adjustment to life in a
new country (as in (Marmot et al. 1984). Aspects of the process in this last sense have, inevitably,
entered all serious attempts to study the health of migrants. Although this breaks down the polar logic
of the rationale and the unilinear representation of duration effects, a conscious recognition that the
“environmental transition” rationale has been abandoned de facto has not fully emerged, although it can
be glimpsed in a recent study of the Healthy Migrant Effect (HME) which states that previous studies
are: “more interested in the role of genetic predisposition and the local environment in disease
etiology” than in the broader social determinants of migrant mortality (Wallace and Wilson 2019).

These broader complexities emerge when looking at three themes which encompass central features
of migration, themes that have accompanied the “environmental transition” approach from its
beginning. These themes are: first, migrant selectivity and the HME; second, migrant stress; and third,
the impact of acculturation/assimilation. In studies exploring each of these themes awareness has
grown of the multiplicity of factors which influence social and health outcomes of migrants and the

consequent complexity of the temporal dimension.

All three themes have methodological and substantive consequences for the underlying transition
model. Selectivity is a problem because if migrants are not a representative sample of exposures to the
origin environment, or of the genetic makeup of the origin population, then migration will provide a
biased test of environmental effects. Stress is a problem because if migration s#se/fis a risk factor (and
not merely a mechanism that alters the risk environment) then once again migration does not provide
a straightforward test of the effects of environmental transition. In the case of acculturation, the model
will be compromised if acculturation proves to be a more complicated process than the gradual
abandonment of origin behaviours and values and their replacement by those of the destination; if, for
instance, a complex mix of retention of old practices with adoption of new ones arises; if these
processes are affected by interactions with age, gender, employment status or residence in ethnic
enclaves, or by any other factors that can alter the unilinear model. Each of these themes has explored
hypotheses of how migrant health changes over time. These will now be examined in greater detail.

1.3.5 Three themes of the “migration process” and the environmental transition rationale:
selectivity, stress, and acculturation.

The first theme, selection by health status, arises as a direct consequence of the social and economic

context of migration. Migrants are never a representative sample of the population of their area of

origin (Lee 1966). Their collective characteristics are shaped directly and indirectly. They are shaped

directly, through laws and administrative regulations which are designed to select the particular qualities

which a particular country deems desirable in authorized migrants while excluding individuals who

possess undesirable characteristics. These may include educational and occupational characteristics,
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family connections to already settled immigrants, co-ethnic origin, and for refugees and other
humanitarian migrants - war and persecution in the country of origin. Health may be one of the
characteristics by which migrants are directly selected. In certain countries, such as Australia, Canada,
and the United States, immigrants are directly screened for health (Biddle et al. 2007; Chiswick et al.
2008; Gushulak and Williams 2004; Walker and Jaranson 1999). Indirect selection (or self-selection) of
individual and group characteristics is equally important. Consideration of the nature and the
determinants of migrant selectivity has been a permanent element in the social-demographic and
economic literature on migration and in attempts to formulate general explanatory theories of
migration sources, destinations and volumes. They emerged in Ravenstein’s classic formulation of the
“fundamental laws” of migration well over a century ago (Ravenstein 1885), and reached a pinnacle in
labour economics’ focus on how “immigration markets” sort and select immigrants by observable
attainments such as education and occupation, and unobserved abilities and attributes such as skill or
resourcefulness (Borjas 1994; Chiswick 1978; Chiswick 1999; Duleep and Regets 1999; Jasso et al.
1998). Incentives to migrate will differ for individuals and families due to a wide variety of social and
economic factors; these or additional factors may create barriers to migration for others. The outcome
of both sets of factors, acting together, is indirect self-selection. Return or onward migration of
immigrants will also be associated with particular demographic, and socio-economic, and health

characteristics so that selective forces continue to act on a migrant population after migration.

1.3.5.1 Are healthy or sick migrants selected?

The wide factors which determine selection by social and economic characteristics may be associated
with health levels, whether positively or negatively (Chiswick et al. 2008; Jasso et al. 2004; Kennedy et
al. 2000). In addition to indirect self selection, health, or the prospects of improved health, may be one
of the factors on which the decision to migrate is based, or the decision to return to the country of
origin (Findley 1988; Kibele et al. 2008). However, within the logic of the environmental transition
rationale this universal characteristic of migration, which has been noted since the earliest migrant
health studies (Reid 1971; Reid 1975), was invoked principally because it creates a bias which can
complicate or invalidate the “natural experiment”. Since flows of migrants do not create a random
sample of the population of the country of origin, the advantages or disadvantages which they display
in relation to the origin or destination populations are a biased assessment of the impact of each of the
environments. When a health advantage is found, it is seen as evidence for the HME, an effect which
is sometimes deemed a paradox because of the social and economic disadvantages which migrants
from lower income countties often face, and/or the poorer health of the population in their countries
of origin. A parallel tradition has claimed that migrants, and in particular refugees and “involuntary”
migrants, are selected for ill health — what has been called the “sick” or “unhealthy” migrant effect
(Beiser 2005; Constant et al. 2018; Potarca and Bernardi 2018). The latter view was particularly
prevalent in the 19% and eatly 20t century when poor migrants from less developed countries were
viewed as potential hosts of disease and unhealthy practices (Beiser 2005), but lingers in the
contemporary fear that migrants may import infectious diseases into receiving countries (Bowleg 2012;
Gushulak and MacPherson 2004; Zimmerman et al. 2011).

Whether the direction of the effect is found to be negative or positive, what is considered a bias within
the environmental transition approach remains a focus of research. Evaluating whether a HME exists,
the mechanisms by which it arises and its consequences, has become a flourishing field of study?, and

2 In September 2022 PubMed listed 1021 journal articles referring to the healthy migrant or healthy immigrant
effect appearing between January 2015 and December 2021 inclusive.
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is perhaps the principal context in which temporal effects by duration of residence are examined with
a variety of outcome measures, including mortality, birthweight, self-assessed health, disability and
various measures of morbidity. A recent comprehensive meta-analysis has confirmed the existence of
a mortality advantage to international migrants (with the exception of external causes and infectious
diseases) but it did not examine temporal effects (Aldridge et al. 2018). Additional examinations of the
HME include instances from the USA, Germany, France, Canada, the UK, Spain, Switzetland,
Australia, Belgium, Sweden, and European countries in general: (Abraido-Lanza et al. 2005; Aldridge
et al. 2018; Antecol and Bedard 2006; Biddle et al. 2007; Boulogne et al. 2012; Chiswick et al. 2008;
Deboosere and Gadeyne 2005; Farré 2016; Hyman 2007; Jasso et al. 2004; Kennedy et al. 2014; Khlat
and Darmon 2003; McDonald and Kennedy 2004; Ng 2011; Potatrca and Bernardi 2018; Razum 2009;
Razum and Twardella 2002; Razum et al. 2000; Riosmena et al. 2014; Solé-Aurd and Crimmins 2008;
Wallace and Wilson 2019; Wallace and Wilson 2021).

This literature has focussed on two sets of questions:

1. Are the observed levels of health in migrant populations consistent with (negative or positive)
selection effects or can other explanations be found for unexpected health levels? What are the
mechanisms of selection and what aspects of health do they affect? Are these effects homogenous or
differential by age and gender? Is this a true finding or a data artefact?

2. Do initial health levels converge with those of the destination with increasing duration of residence,
equaling or “overshooting” (positively or negatively) destination rates, or are they preserved over time?
What explains these temporal patterns: are real mechanisms at work or are they too a data artefact?

The validity of the findings in this literature will not be assessed here, nor will the evidence be weighed
in favour of the different hypotheses that have been proposed to explain it. Rather it will be shown
how some of the factors assembled to support competing answers to both sets of questions have
broken the bounds of the environmental transition paradigm, by enlisting explanations that belong in

an emerging “multidimensional temporal dynamics” paradigm.

There have been four alternative families of answers to these questions, which are not mutually
exclusive. Each is associated with distinct temporal-duration effects, and age and gender profiles
(Guillot et al. 2018; Wallace and Wilson 2019):

1. Direct or indjrect selection of relative health. Migrants, and especially economically-motivated migrants, are
self-selected for health itself or for qualities that are associated with better health. These qualities may
include directly measurable attributes like occupational skills or education, but also more elusive
psychological or personality attributes such as hopefulness and resourcefulness. If what is positively
selected is only the migrants’ current state of health, which is transitory, it follows that over time
average levels of health of migrants will decline with increasing frailty through “regression to the
mean”, eventually converging with the population average (Biddle et al. 2007; Chiswick et al. 2008;
Jasso et al. 2004). However self-selection may entail an element of permanent physiological
“robustness”, perhaps through the complementarity of migration with education, labour market skills
and health (Akresh and Frank 2008). Alternatively, it may arise through the self-selection of immigrants
for positive psychological traits such as “hopefulness” (Anson 2004) or “self-investment” and “energy”
(Jasso 2003; Jasso et al. 2004; Kennedy et al. 2006). These forward-looking orientations would lead to
more pro-active investment in health-promoting behaviour, which might be sustained over a lifetime.
Physiological robustness or positive personality traits may result in a long-term advantage which would
only decline over time to the extent that the destination presented a harsh social environment with
accumulating risk-factors.
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If self-selection for favourable health is tied to economically-motivated migration, it follows that the
advantage will not be shared by refugees, who are not subject to the same selective forces (Akresh and
Frank 2008; Chiswick et al. 2008). Likewise, age and gender should be strong modifiers of the effect,
since spouses, children and the elderly, who are not selected for their labour market skills, will not be
affected by it. In fact, older relatives accompanying economically-motivated migrants might be self-
selected for poor health, actively seeking or expecting to receive better care in the destination country
(Choi 2012). For migrants who did not undergo positive selection there will be no reason to expect
convergence to local health patterns through “regression to the mean”. Duration effects may be more
complex for family members and non-labour migrants, and especially refugees. For example, as the
traumas of refugee experiences recede, an initial mental health disadvantage may disappear at first, only

to re-emerge many years later (Beiser 2009).

All these possible patterns point to complex, diverse and dynamic factors associating selection effects
and duration patterns, modified by age, gender, and type of migration independently of environmental
transition effects and the boundaries of a unidimensional model.

2. Distinctive protective factors. Migrants may have socio-cultural protection through a variety of proposed
factors: a healthier diet; life-style habits such as physical activity or low cigarette consumption,
especially for females (Maclean et al. 2013; Singh and Hiatt 2006; Singh and Siahpush 2002); or through
the buffers provided by social networks, community and family relationships (Abraido-Lanza et al.
2005; Abraido-Lanza et al. 1999; Khlat and Darmon 2003). In some formulations socio-cultural
protection is an attribute that is brought with the migrants from their origins, but in others it is ascribed
to the qualities of the emerging migrant communities in the destination country. It will presumably be
greater the older the age at migration — and the more firmly the cultural patterns and behaviours are
held. If the advantage is due to diet and health-promoting behaviour, these will be lost over time to
the extent that the migrants’ diet and behaviour come to resemble those in the host country. If it is
due to initial self-selection on health, combined with buffers provided by community and familial
support, the advantage may be preserved over time and even enhanced, as the migrant community
grows and develops and provides more resources, or lost as ties to the origin country/population
weaken. If socio-cultural protection is the principal mechanism for the HME then there will be no
necessary difference between economic migrants and other groups, nor should the duration effects
differ between them. There might in fact be advantages to low-skilled migrants over the highly-skilled,
since the former are more likely to live in immigrant enclaves (Finch et al. 2007). However, modes of
social and economic adaptation which entail structuring migrants as a distinct ethnic group, together
with residence in immigrant enclaves, may have a more complex effect on health, with the enclave
providing social and cultural support while at the same time shielding immigrants from positive
influences on health behaviour in the wider community (Maclean et al. 2013; Schenk 2007).

In the context of the HME, the hypotheses and findings regarding the role of socio-cultural protection
or buffering point to a complex relationship between health levels, duration effects, and the developing
concrete social and economic circumstances of specific migrating populations. They indicate that the
“environment” for migrants may be neither that of the country of origin, nor that of the native
population in the destination, and that this environment itself will change over time.

3. Epidemiological transition. Migrants may experience a personal rapid epidemiological transition (Razum
and Twardella 2002). They tend to move from poorer countries, where infectious diseases are still
endemic and the risk factors for cardiovascular diseases (CVD) and other chronic conditions are low.
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After migration they enjoy immediately the benefits offered by an environment relatively free of
infectious disease vectors, advanced medicine’s tools for treating infectious conditions and CVD, while
the influence of slow-acting risk factors to which they were exposed in their early life remain latent.
Thus an initial advantage may disappear over time as prenatal or eatly exposures (either to infectious
agents such as helicobacter pylori and HPV, or to physiological factors such as low birth weight
associated with poor maternal nutrition) emerge in later life as diseases such as liver or cervical cancer,
or harmful conditions such as obesity (Spallek et al. 2014). In addition, childhood exposures associated
with CVD may lead to higher morbidity or mortality in later life, but in the short and medium term no
effects may be seen. Just as there are risk factors associated with specific conditions and diseases, for
other diseases early exposures or lack of them in a pre-epidemiological transition context may provide
advantages. These effects will differ by age at migration, which determines the length of exposure to
the origin environment. Equally, they will differ between country of origin groups and the risk factors
present in each of them.

The expected duration effects that derive from this hypothesis are complex, since they will vary,
depending on the relative burden of specific diseases and conditions in specific countries of origin and
in the destination, on the strength of latent exposures, and on the differences in the levels of health
care between origin and destination.

This is manifestly an environmental transition hypothesis, but its specification places it within a
broader, life-course framework, which draws in a wide variety of health-related factors which act on
migrants before, during and after their transition from one country to another (Spallek et al. 2014). In
doing so it introduces f#ming and interactions of exposures as a critical factor. Here too the
unidimensional environmental transition model was abandoned.

4. Out-migration selection and data artefacts. A wide variety of data artefacts may explain and invalidate
tindings concerning migrant health (Antecol and Bedard 2015). The most frequently discussed are such
factors as unrecorded or unadjusted return migration which inflates denominators of rates, (Wallace
and Wilson 2021) or selective remigration of the unhealthy who leave behind a relatively healthy
population, (or vice versa, in the case of the “sick migrant effect”). In addition, changes in orientation
from origin to destination country expectations and behaviours may create a reporting bias in self-
reported health variables. When the measure is overall self-reported health, newly arrived migrants may
compare their health relative to the standard in their (less healthy) origin country while veteran migrants
come to compare their health to levels in the (healthier) new country, creating an apparently negative
time trend (Gong et al. 2012). When the measure is self-reported prevalence of chronic disease, new
arrivals may underestimate their presence because their access to diagnosis by physicians is lower; and
as access to health services increases, more chronic disease will be detected and reported, creating a
false time trend (McDonald and Kennedy 2004). A further data challenge is that duration effects are
sometimes estimated from cross-sectional data, which may confound duration and cohort effects (see
below section 1.3.5). Data artefacts may lead both to false estimation of health levels and false trends.
These artefacts are themselves introduced by the dynamic processes which are created by migration -

remigration, changing orientations and changing behaviour.

Much of the literature on the HME appears to accept an environmental transition model. The central
contention of the environmental transition paradigm appears to be confirmed when gradual
convergence of migrant health levels to those of the destination is interpreted as being due to adoption

of the destination’s patterns of behaviour, and growing distance from origin exposures, whether the
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initial level of health is above or below that of the host population. Although the direction of
convergence can be either positive or negative (Marmot et al. 1984), because the most common finding
in the literature has been that the direction is towards worse health, the process has been characterised
as “unhealthy assimilation” (Antecol and Bedard 2006) or “negative acculturation” (Riosmena et al.
2014), phrases which underline the presumed direction of influence of the new environment.

In recent years closer critical examination (and comprehensive reviews) have shown that the
confirmation of the HME paradigm through negative convergence is partial at best (Ro 2014). In
conformity with our argument, the Report of the UCL—Lancet Commission on Migration and Health
stated that the HME literature “ neglects the diversity and complexity of migration-related factors that
influence people’s health and how these affect individuals at different stages of the life course®
(Abubakar et al. 2018). The multiplicity of factors brought to bear in each type of explanation
underscores the inadequacy of a bipolar linear model to capture the complex determinants of migrant
health and the ways it may change over time. “Regression to the mean” in health levels “mimics”
harmful assimilation (Palloni and Morenoff 2001), and provides an alternative explanation. It accounts
for change over duration of stay as a purely stochastic process of increasing frailty, a mechanism
independent of the adoption of local health behaviours. Similarly, the hypotheses that migration
mechanisms select individuals with positive personality traits or self-investment behaviour, or that the
creation of migrant communities provide effective buffers, lie outside the paradigm and rely on a more
complex model of temporal relationships. These hypotheses suggest that among the determinants of
migrants’ health are interactions between the qualities that migrants bring with them and social and
economic structures which they create or generate. These structures are, therefore, neither the origin
nor the destination environment, in as much as the latter is thought of as distinct from and
uninfluenced by the migrants themselves. The creation of such structures introduces a “period effect”,
since they are the product of the evolution of the migrant community as a whole, rather than then
duration of stay of an individual migrant. Similarly, findings that HME is heterogenous by country of
origin, type of migrant, by age, and by gender (Hamilton et al. 2015; Kennedy et al. 2014; McDonald
and Kennedy 2004) all point to the need for careful accounting of differential effects of “the dynamics
of migration” in specific contexts, as do the differential and even opposing (positive or negative)
directions of influence by type of illness or condition. Finally, the potential causes of the data artefacts
themselves, selective return migration and changing orientation of migrants from their former
homeland to their new one, are themselves created by the complex social processes of migration. They
underline our contention, that the diverse processes of change which are specific to migration have
complex effects on health levels, and the study of migrant health should focus on how these jointly
impact health outcomes in a particular context, as much as on a broadly conceived and static “origin”
and “destination” environment.

13.5.2  Stressful Migration

The second theme, “migrant stress” refers to possible negative psycho-physiological reactions by
migrants to the challenges of social and economic adjustment to their new physical, social and cultural
circumstances, and the consequences of these for both mental and physical health. Stress may be
associated with elevated substance abuse and external cause mortality (Deckert et al. 2015). The theme
has been evident from the eatliest exemplars of the “environmental transition rationale” (Marmot et
al. 1984; Reed et al. 1970; Reed et al. 1982b; Reid 1971). As with the previous theme, the study of
migrant stress has engendered a large literature (Beiser and Hou 2006; Berry 2006; Ritsner and
Ponizovsky 1999; Rumbaut 1997; Shuval 2007), although with few exceptions (Akresh and Frank 2008;
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Jasso et al. 2004; Jasso et al. 2005) it has focussed on the field of mental health, rather than on outcomes
for physical health. The temporal pattern of how stress-determined outcomes alter with duration of
residence is a central research question. Quite a number of conflicting hypotheses and findings have
been published concerning the time pattern of stress, whether it is a short-term or long term
phenomenon, and why increasing duration of stay may lead it to decline (Rumbaut 1989), rise (Beiser
and Wickrama 2004), or leave it unaffected (KKuo 1976; Lerner et al. 2005). Detailed studies of stress
have found that it is associated with a very wide variety of factors. These include obvious demographic
factors that affect migration experience, such as gender and age at immigration; administrative factors
such as type of migrant (“voluntary” or “refugee”) or the uncertainty of awaiting for approval of legal
status (Jasso et al. 2004); and social factors, such as membership in a visible minority, overt
discrimination, downward occupational mobility, difficulties in language acquisition and the presence

and strength of family and social networks, to name only some of the factors examined.

No issue better illustrates the mistake of placing the study of migrant health into a simplified, bi-polar
framework of origin and destination environment. Within the multidimensional process of adaptation
to a new soclety migrants experience diverse potential sources of stress and psychological challenges,
which often overlap. Some of these may be felt as painful loss; familiar routines are disrupted and new
ones may make time to emerge; often a new and unfamiliar language must be mastered, along with
new cultural conventions; migrants must cope with new occupations and work circumstances, and
frequently, unemployment, downward mobility, inferior housing conditions and poverty and
sometimes overt discrimination; migration may entail disturbance to family and social relationships,

changes in social status, and in climate and physical surroundings.

The abundance of these potential stressors would seem to imply that a great many migrants and most
refugees would suffer mental health damage and the physical consequences of adverse psychosocial
factors. Yet this does not appear to be the case. One comprehensive longitudinal study of Vietnamese
“boat people” in Canada found that only a minority of severely challenged refugees become “mental
health casualties”, in particular, those lacking personal and social supports (Beiser 2005; Beiser 2009).
Although, undeniably, some migrants succumb to these risk factors, facing this wide variety of potential
stressors immigrants tend to build an array of coping mechanisms and strategies, whether individual,
familial or social. Immigrants tend to show “remarkable resilience” (Shuval 1993; Shuval 2007). While
often facing real and severe challenges, they do not do so as “passive tools of fate” (Beiser 2005), rather
they respond in a variety of ways to the challenges they meet, often anticipating and adapting to these
challenges as the inevitable accompaniments of migration itself. Migrants will tend to regard a variety
of potential stressors, such as unemployment, downward occupational mobility or poor housing, as
inherently transitional and therefore acceptable, at least in the short or medium term (Shuval 2007).

This last point leads to an avenue of enquiry which connects migrant health to the social determinants
of health approach. Recent studies have begun to explore the connection between the degree of
voluntariness and planning in migration and the psychosocial effect of potential stressors (Gong et al.
2011; Gong et al. 2012). These studies should be seen against the background of the hypothetical
pathway between socioeconomic inequality and health outcomes, which runs through lack of social
cohesion and stress induced by psychosocial factors (Brunner 2007; Marmot et al. 1997a; Marmot and
Wilkinson 2001; Marmot et al. 1998; Siegrist and Marmot 2004). The theory proposes that the inverse
social gradient found in CVD and all-cause mortality is due, at least in part, to psychological
consequences of the social hierarchy itself, including the degree of social cohesion, personal autonomy,

power and control experienced at different levels of the social hierarchy. The factors that are relevant
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in our context which have been shown to be related to CVD mortality, (and perhaps to cancer mortality
as well), would include anxiety and distress, as well as work characteristics such as high demands and
low job control (Kuper et al. 2005; Pikhart and Pikhartova 2015). On the face of it, immigrants should
be subject to psychosocial risk factors for negative health outcomes which are higher than non-
immigrants’, since they tend to take up, at least in the short term, low-status jobs, with relatively low
pay and adverse working conditions.

However, challenging situations are not objectively negative and stressful. They must be defined as
such subjectively, and there must be a perception that the individual is unable to cope with this situation
(McEwen 1998; Shuval 2007). Migrants may perceive their situation differently than natives do, and in
ways that have consequences for stress. For instance, it has been shown that many voluntary migrants,
at least in the early stages of their residence, do not regard the bottom-level jobs they take up as having
negative implications for their status and self-esteem. There are at least two reasons for this
“immunity”: either they do not (yet) regard themselves as full members of the receiving society and
view their status and low wages against the yardstick of their origin community (where these wages
may be considered to be high and provide prestige); or they may regard their low status as a temporary,
necessary and unavoidable stage on the road to greater economic achievements, seeing their job purely
instrumentally as a source of much needed income (Massey 1999; Massey et al. 1993; Piore 1980). 1f
this is so then immigrants who moved in order to improve their economic circumstances would enjoy
protection from some of the negative psychological impact of lower socio-economic status, protection
which would help to explain why immigrants are found to have better health than expected, given their
relatively low income and occupational status. Likewise, migrants would be expected to be much less
likely to share one of the factors which has been proposed as creating or reinforcing poor health
outcomes for the disadvantaged, what has been labelled “socialised fatalism” (Bosma 2014), a belief,
engendered in childhood, that one is not able to control events and one’s environment. The very act

of voluntary migration is evidence that fatalism is not a typical migrant’s subjective disposition!

The hypothesis associating lower than expected stress levels with a positive outlook and perceptions
should have duration effects. It is likely that such coping mechanisms can only be effective in the short
and medium term, or to the extent that migrants continue to view themselves against the standards of
their society of origin. Nor would they be available to the second generation, who were never part of
that society. We would expect the decline of this protection over time, and its disappearance in the
second generation. This potential duration effect on migrant health is peculiar to the distinctive
characteristics of the migration experience and cannot be assigned to the influence of either the origin
or the destination environment. On the other hand, if the social context of reception may be a potential
stressor then period effects should be expected as well, with the level of potential stress varying with
the degree to which the atmosphere in the destination is welcoming or hostile. In other words, migrant
stress should also be investigated within a multidimensional temporal framework, embracing duration
and period effects.

13.5.3 Acculturating migrants

The third theme in which one can see the emergence of recognition multifactorial process impacts on
migrants health outcomes, and in which temporal change is multidimensional is that of “assimilation”
or “acculturation”. Assimilation or acculturation are the proposed adjustment mechanisms for
changing health outcomes in the environmental transition rationale, and each of the two concepts
represents complex social processes. The relationship between these two concepts is not
straightforward. Sometimes they are used interchangeably (Lara et al. 2005); at times “assimilation”
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may be given either a positive connotation as a desirable strategy of adaptation for migrant groups
(Alba and Nee 1997) or a negative one, as a less desirable strategy of adaptation (Berry 2003);
alternatively, “assimilation” may be referred to as one possible outcome of “acculturation” (Biddle et
al. 2007). This diversity reflects one of the major difficulties with these widely-employed concepts: they
are often used without any definition or clear formulation (Hunt et al. 2004; Salant and Lauderdale
2003; Thomson and Hoffman-Goetz 2009). The concept of acculturation may refer narrowly to
changes in the domain of beliefs, norms and values (Koneru et al. 2007), or it may be widened to social
change more broadly, encompassing behaviour and social interaction, including diet, language use,
friendship networks and membership in organizations (Lopez-Class et al. 2011). The process may refer
specifically to changes experienced by individuals, changes which follow and accompany migration, or
refer more broadly to changes experienced by “ethnic groups” with or without a migration background
(Berry 2003; Hunt et al. 2004).

While the epidemiological literature on possible impacts of acculturation on health outcomes has
expanded exponentially over the past decades with hundreds of articles now published yearly?, reviews
of the literature have repeatedly expressed general dissatisfaction with conceptualization, measurement
and specification of the processes involved, and specifically with the oversimplified, unidimensional
“environmental transition” model which characterises much or the literature that uses this term
(Abraido-Lanza et al. 2006; Alegria 2009; Hunt et al. 2004; Lara et al. 2005; Lopez-Class et al. 2011; Ro
2014; Rogler et al. 1991; Salant and Lauderdale 2003; Schwartz et al. 2010; Thomson and Hoffman-
Goetz 2009). While at least one of the reviews finds that the concept of acculturation in its current use
is so deeply flawed that its use should be abandoned altogether (Hunt et al. 2004), all the reviews are
united in their conclusion that the adjustment processes involved are diverse, multi-dimensional and
complex, although exiting studies do not reflect this. They recommend that research on the impact of
cultural change through migration on health should be based on theoretical approaches that specity
this complexity and are aware of the contingency in possible outcomes. The outcomes are dependent
on context: on the variety of socio-economic and political circumstances in which specific migratory
groups find themselves, and on the circumstances of their reception in the destination. In addition, the
reviews find that the temporal patterns through which acculturation is linked to particular health
outcomes (among them self-assessed health, prevalence of chronic disease, obesity, or cause-specific
mortality), may differ both in pace and direction (Riosmena et al. 2014; Ro 2014; Unger and Schwartz
2012). The principle conclusion of one review is that approaches are required that can deal with
“constantly changing” individuals and communities, that provide “dynamic” models that deal with “a
process of sociocultural change and adaptation across time” (Lopez-Class et al. 2011). Once again,
practical research experience has led to recommended changes of approach consistent with a
“multidimensional temporal dynamics” rationale, to a growing awareness that temporal complexity in
several dimensions is an inherent feature and consequence of the concrete circumstances of migrant
adjustment, and that this temporal complexity must be considered in any analysis of the determinants
of the health status of migrants.

1.3.6 The environmental transition rationale: time for a change
In the environmental transition rationale, the passage of time since migration measures the cumulative
influence of a single, all encompassing, “causal factor”, the progressive adoption of the destination

3 PubMed lists over 900 articles yearly from 2015 to the end of 2021 when searching for journal articles
mentioning (“migrants” or “immigrants”) and (“acculturation” or “assimilation”).
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‘environment’ through acculturation, in a dose-response relationship. Such phenomena as migrant
selectivity and migrant stress are intervening or biasing factors. In the alternative “multidimensional
temporal dynamics” rationale the passage of time marks the combined and interacting effects of a
variety of factors at differing levels of aggregation, each of which has its own pattern of change over
individual time, and collective time. Migrants actively adapt to their new location and to its
characteristics in a variety of ways, while this new location is changing as well. They do not necessarily
adopt all aspects of their destination, and the characteristics and behavior which they do acquire will
depend on personal factors, on cultural and social attributes brought with them from their country of
origin, on the socio-economic and political factors they encounter in the destination and which are
themselves changing, on how all these alter the migration stream to which they belong, and how this
stream alters the destination itself. When looked at in aggregate, the temporal pattern of the health
response to migration is a complex summation of the influence of these individual and collective
adaptive responses (Shuval 2007). In both rationales the health status of the migrant population may
depend on the composition of the population by duration of residence. But the interpretation of the
impact of the passage of time is far more complex once more than one explanatory factor needs to be
considered (Jasso 2003), and when time advances simultaneously on an individual, collective and socio-
historical level.

For the epidemiologists who pioneered these studies, migration appeared to open an attractive
opportunity to isolate the impact of environment on disease. When disease rates differ by location the
movement of migrants between them appeared to offer the possibility of assessing the impact of
environmental factors, to distinguish “nature” from “nurture”. But this possibility has proved to be a
chimaera, because it ignores the distinctive characteristics of migration, both the forces that create
distinctive migratory populations and the forces that alter the circumstances of migrants in their
destination (Appendix A.1 provides a critique of one of the classic studies in this tradition). Of course,
researchers in this tradition were aware of factors that distinguish migratory populations, such as
selectivity and migrant stress, but they were portrayed as “analytic” difficulties, biases that might be
overcome with appropriate controls. These factors have been found to be substantive, because
migrants are not random representatives of their origin, and not passive objects of a natural experiment,
but active subjects who create and respond to their circumstances, thereby creating and altering an
environment that is neither the “origin” nor the “destination”. The “environment” of a migratory
community has qualities of its own, qualities which are altering in a complex way over time. Nor is
“assimilation”, in the sense of a complete loss of a former cultural and social identity an inevitable or
even a common outcome of migration. Empirical analysis shows rather that mutual adjustments and

accommodations of migrants and their new social location are the norm.

Moreover, the focus on contrasting environments shifts attention away from the need to consider
“timing variables” in several dimensions when analyzing the immigrant experience and its effects on
health, namely age, age at migration, period of exposure, duration since migration, and arrival period.
The health outcomes of migrants should be considered in the light of time-defined exposures, the
cumulative adjustments that migrants make, and the adjustments that migrant-receiving societies make
to the presence of migrants. They should not be defined by a predetermined environmental ‘endstate’.
Growing recognition of the inadequacies of the environmental transition rationale has led, in recent
years, to the development of wider conceptual frameworks that have attempted to put order in the
complexity we have presented. We shall now look at them.
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1.4 Multidimensional temporal dynamics

1.41  Attempts to capture the relationship of migration dynamics to health

The environmental transition paradigm has the desirable analytic feature of simplifying reality to a small
set of variables. Within the last two decades, with the growing recognition that the simplicity was
inadequate, several attempts have been made to organize the new-found complexity and construct
what is called here a “multidimensional temporal dynamics” paradigm. Several similar and overlapping
analytic schemes or conceptual models have been presented, designed to summarize the types of
factors that impact immigrant health and mortality, and their temporal character. They include two
from Canada (Gushulak and MacPherson 2006; Trovato 2003) three from Germany (Kohls 2010;
Schenk 2007; Spallek et al. 2011; Spallek et al. 2014) and two from the United States (Acevedo-Garcia
et al. 2012; Jasso 2003; Jasso et al. 2004). Their common features will be pointed out, where they differ,
and how they might be combined and augmented. For the most part these are not theories, but rather
compilations of the salient factors (and in all but two cases they are illustrated by graphic schemes),
which need to be considered when analysing the impact of migration on health, factors which should
play a role in present and future theories. Jasso’s studies differ from the rest because they are linked to
a formal theory of health selectivity and health trajectories, although her analytic scheme is less
comprehensive. The schemes overlap, and there was some mutual influence in their development.
Kohls’ scheme was based on that of Trovato and Schenk, Spallek et al. refer to Schenk, and Acevedo-
Garcia et al. refer to Jasso. The differences between them derive in part from their differing disciplinary
otientations, including social epidemiology (Spallek et al., Acevedo-Garcia et al.) population heath
(Gushulak and MacPherson), sociology and demography of migration and health (Trovato, Jasso,
Schenk, Kohls) as well as different national contexts and concerns. The orientations colour the
emphasis placed on various elements in the schemes, and the outcome variables differ as well, whether
morbidity, cause-specific mortality, or health situation in general. They share their interest in a
preliminary question: how do migrants’ health outcomes differ from natives But they differ in the
emphasis they give to two related sets of questions, the socio-demographic question being: how does
the health of migrant populations alter over time, and what factors explain these changes? While the
second question, characteristic of epidemiology, is: how can migration help us identify definite risk
factors for specific diseases?

Figure 1.1 is an attempt to summarize these schemes (or “conceptual frameworks”) graphically based
on the different illustrations which each scheme provided on its own. As shown, all the schemes place
country of origin and country of destination (with blocks of modifying factors ascribed to each
location) at two poles of a temporal process, with a transitional period assigned to migratory movement
itself (which might be through a third country or in particularly burdensome conditions). These three
periods are accompanied by a variety of intervening factors such as selection processes, or the factors
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perspective.

Each scheme understands the
impact of the factors in origin
and destination in terms of its
disciplinary orientation, but
they all share the perception
that the level of migrant
health is determined by a
complex interaction  of
genetic, environmental social
and economic factors which

distinguish migrants in general

and specific migrant groups in particular from the non-mobile populations, whether in the country of

origin or in the destination. Each scheme is illustrated by specific examples of the relationships and

mechanisms specified by it. We will briefly present their distinctive characteristics, omitting these

details.

14.11

Characteristics of seven “multidimensional temporal dynamics” schemes

For Spallek et al., the country of origin and destination each impart broadly-defined and differing

individual, environmental, and contextual exposures; the outcome variable is an individual immigrant’s

health status as it develops along the life course. Their scheme conforms to the classic epidemiological

approach of analysing the connection of risk and exposures (in all their variety) to the incidence and

prevalence of specific diseases or health conditions in populations. They set apart the circumstances
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(individual, economic, political) which induce migration as a distinct set of factors, not included in

either the origin or destination exposures.

In the scheme developed by Acevedo-Garcia et al., the explanatory factors focus on a compilation of
the social determinants of health (in brief, socio-economic factors and gender inequality), along with
environmental exposures and disease prevalence both in the origin and the destination. But unlike the
other schemes, they identify and stress structural socioeconomic factors in each location, including
migration ‘push and pull’ factors, as well as #ransnational processes which link the origin and destination
and can affect health. In their scheme, health status itself interacts with the decision to migrate or re-
migrate, as both a determinant and outcome. Thus, the outcome variables unite migrant health both
in the origin, before migration, and in the destination, since their life course approach recommends
that both be considered together.

In conformity with their population health perspective, Gushulak and Macpherson’s outcome variables
are conceived in the aggregate, both the health of the migrant population itself and the impact of
migrant health on the populations in both origin and destination countries. These have implications
for health policy and the interventions required from health services. The relevant factors in both the
origin and destination countries are genetic factors, differences in endemic disease prevalence, the level,
availability and access to health care in both locations as well as how these are affected by
administrative, socio-economic and cultural factors, and occupational risks. Central to their scheme is
the recognition that these relationships are dynamic. In their view the study of migrant health must
take account of rapid temporal changes in the rates of global population mobility and the composition
of migrant flows, changes in the disparities of health determinants and outcomes between countries
(affecting cohort comparability), and national and international political changes that affect migration.
Longitudinal analysis is required not only to investigate the positive and negative health characteristics
acquired by migrants after arrival, but because of the long latency and delayed diagnosis of some

illnesses.

The schemes which derive from a socio-demographic perspective present eclectic lists of country of
origin and destination variables, each scheme highlighting the factors which it considers salient. Schenk,
whose outcome variable is health inequality, specifies a wide vatiety of factors that may influence the
outcome, most of which ovetlap those mentioned by Acevedo-Garcia et al,, while putting great
emphasis on the social processes of formation of ethnicity, minority status and ethnic community in
the destination country and the resources and barriers to health these create for migrants. Kohls and
Trovato, for whom the outcome variable is mortality rates, highlight selectivity processes as a separate
factor, together with their key role in forming the HME, both through initial self-selection and through

return migration.

Jasso’s scheme is worth presenting in greater detail because it is grounded in an explicit micro-
economic theory (the background to which we will discuss below, in Section 1.4). It explains migration
flows in terms of the relative costs of migration and the potential gains to the migrant due to the
varying price of labour-market skills between countries. Skill price differentials in the labour market
have both direct and indirect impacts on health-selective factors, and on subsequent health trajectories,
and are themselves associated with health status. Good health increases both skill levels and skill
utilization (labour supply), which implies that when economic motivations are primary, healthier
individuals have more to gain from migration. Higher skills lead to greater health, and vice versa; and
the more health is positively selected at the point of migration, the more should we expect it to decline
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to average levels, through “regression to the mean”. The “trajectory” of health along the life course is
explored with the following econometric model. The “stock” of an individual’s health at any time has
a permanent and a variable component, and the variable component is affected by a variety of inputs:
genetic endowment, health related behaviour, use and quality of medical care, education (which will
enhance both behaviour and access to care) and environmental factors (air, water, food, pathogens).
The trajectory of the “stock” of health will depend on health in the previous period, depreciation, and
investment to improve it. Such investment includes altered behaviour (exercise, better diet), but health
will also be a function of the price of medical care, the price of other inputs, education, income, and
genetic endowment, and thus it will be a function of prices and income. Since one of the typical results
of migration is increased income (at least relative to the country of origin), then we should expect that
it will bring about health uprovements proportional to the rise in income. But although higher absolute
income may buy better health, low relative income (in relation to the destination) may induce stress
with its negative health consequences. Moreover, health selection is not always positive: in the case of
migration of spouses and persons for whom labour factors are not relevant (the elderly and children),
positive selection effects will not be present. And differences in health care itself between origin and
destination might in themselves be a migration incentive. The legal framework in which migration to
the USA takes place provides further incentives and barriers for migration and for selection of
economic skills, and this too has a direct and indirect impact on health. The travails of applying for
and waiting for a US immigrant visa are sources of stress which may have temporary negative impacts
on health.

Jasso’s theory assembles a wide variety of social and economic factors and is explicit about the
migration-specific and time-related mechanisms that it specifies. It is a dynamic theory, in which all
these factors may alter over several dimensions of time: individual life-course, duration of stay, period
and arrival cohort. However with the exception of the effects of stress on health, and unlike the
epidemiologically-based schemes, hers does not specify mechanisms that connect particular
environmental, social and economic factors to specific health outcomes (Jasso 2003; Jasso et al. 2004).

The schemes reflect the national context of migration in which they were conceived. Trovato, and
Jasso, from a positive North American perspective, emphasise that migrants bring with them
industriousness, dynamism and energy and these should have a positive impact on health in the long
run, since for most immigrants deprivation is a temporary phenomenon and income-growth is likely.
For them, the common assumption in the migrant health literature that duration of stay should lead to
adperse (rather than beneficial) health effects is unwarranted (Jasso et al. 2005). Unlike the North
Americans, Schenk views downward social mobility as characteristic of migration, at the very least in
the short term. Reflecting a different European experience, Schenk, Kohls, and Spallek et al. stress the
consequences of persistent socio-economic disadvantage and social exclusion on the health status of
migrants, and their schemes reflect the need to uncover the factors determining “health inequality”.

14.1.2 Migrants from a life course perspective: the view in epidemiology and socio-
demography

All the schemes recognize that the impact of the factors they have identified may be altered by duration

of stay, but those that embrace a life course perspective propose it as a method to integrate time in a

more fundamental and systematic way, to reflect the fact that health itself, for both migrants and

natives, unfolds over time and unites the past with both the present and future (Jasso 2003). Spallek

et al. understand the life course in terms of its epidemiological conception, as elaborated by Ben-
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Shlomo and Kuh (Ben-Shlomo and Kuh 2002; Kuh et al. 2003). Jasso bases herself on the sociological
conception of the life course (Elder 1994), whereas Acevedo-Garcia borrows from both conceptions.

What are the differences between these perspectives? The epidemiological conception of the life course
was proposed to integrate, within a single framework, the impact of long-term effects of biological and
social exposures from the moment of gestation and throughout the life-span. It appears to be
particularly relevant to migration studies because it makes timing central, and because the exposures
that migrants encounter, and the timing, duration, sequence and cumulative impact of these exposures,
set migrants apart from other members of the population. Spallek et al. argue that the life course
approach allows one to consider how exposures in each of the three periods they have identified will
jointly impact migrant health through the mechanisms proposed by the approach: timing, accumulation
and sequence. To illustrate with one of their examples, the factors determining the risk of adult migrant
obesity should not be situated in poor nutrition and low physical activity in the destination country
alone; migrants may bring with them prenatal exposures such as restricted fetal growth and low
birthweight, risk-factors for obesity which are more prevalent in low-income countries. The life course
approach requires one to consider whether health risks are determined by a complex joint effect of
pre-migration and post-migration factors in early and later life, unlike the environmental transition
paradigm, in which country of origin factors are gradually replaced by those of the destination. Timing
concepts such as age at exposure, duration and sequences are crucial factors in life course epidemiology
for non-migrants as well. But for migrants a further set of factors intervenes, since critical exposures
may fall in each of the migratory periods (and thus in differing environments), depending on the
migrant’s age at migration. Thus age at migration becomes a factor that must be considered along with
age itself.

Cohort effects are another important timing concept of life course epidemiology (although these are
not emphasized sufficiently by Spallek et al.) The life course approach draws attention to birth cohorts,
which have distinctive locations in historical time and may define for their members distinct exposures
and risk factors from gestation to adult life, including environmental conditions, political, social and
economic conditions, or changes in behaviour (Kuh et al. 2003). But migration further complicates the
picture by creating cohorts by period of arrival as well, and these too may have long term effects on
health. The period in historical time in which migrants arrive locates the specific selective factors to
which they were subject, the conditions in the country which they left and those which greeted them
on arrival and in their early years of adjustment to their new location. Even the relative size of a birth
or migration cohort may be a factor which conditions the exposures to which they are subject, through

relative crowding and competition for resources.

The epidemiological conception of the life course focuses on the individual and her/his changing
characteristics. The socio-demographic conception focuses on how social groups are formed and
transformed through both individual and historical time. Jasso seeks to adapt this conception to
migrant studies(see also (Edmonston 2013)). She combines what she regards as the four central
questions of migrant studies (characteristics of migrants at entry, the progress of migrants after
migration, the progress of migrant children, and the effects of migration (Jasso 2003) ) with the four
central themes of the sociological life course perspective as proposed by Elder (lives and historical
time, timing of lives, linked or interdependent lives, human agency — i.e. choices and actions (Elder
1994) ). For example, combining the first question, migrants at entry, with the theme of historical time
yields a concern with the characteristics of migrant cohorts and the forces that create them. Migration

is, in her words, “quintessentially about human agency”: migrants are actively seeking a better life, and
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thus combining the theme of migrant agency with the question concerning the progress of migrants
after entry points to such elements as the strategies migrants employ to adjust and succeed in their
destination. In order to determine the impact of migration on health this perspective points to the
importance of timing concepts such as cohorts, specific historical (period) context, age and duration
of stay, together with the consequences of legal frameworks and adjustment strategies, all against the
background of the many relationships which impact the migration process. As we have seen, a central
concept which she uses is that of bealth trajectory (Jasso et al. 2004), a metaphor which, in contrast with
the environmental transition paradigm, points to the non-linear paths of health which proceed together
and interact with other life course trajectories: education, family life, occupation, income, etc.. Unlike
health, which alters continuously along the life course, mortality (the subject of the present study)
cannot have a trajectory since it is a single event, an outcome contingent on these individual health
trajectories and their determinants. Butin a population, in aggregate, the temporal patterns of alteration
in the risk of death, in total and by specific cause, can be viewed as the combined result of these

trajectories. This will result in a collective trajectory of mortality risks for a migrant group.

The epidemiological concept of the life course points research in the direction of exploring long term
impacts of specific exposures on individuals, in both the origin and destination, on specific diseases
and health conditions. The socio-demographic perspective focuses on aggregates, distinguishing
characteristics of cohorts, the influence of historical context, changing social institutions and
relationships and how all these interact with, promote and constrain the importance of the plans of
human agents and the outcomes of individual lives, in which health is one, but only one, outcome. In
Acevedo-Garcia et al.’s framework there is an attempt to integrate both the epidemiological and the
sociological approach, and in doing so emphasising the need to consider socio-economic structural
factors that lie behind the proximal determinants of health status (Acevedo-Garcia et al. 2012). They
too call for the application of the conceptual models proposed by Ben-Shlomo and Kuh (2002), but
they widen them. They argue that the socio-economic factors impacting immigrant health across the
life course need to be understood in terms of the push and pull factors governing migration systems,
linking the two locations cross-nationally. Moreover, the social determinants of health in the sending
and receiving countries must be considered separately and together. The exposures in origin and
destination may be linked through social aspects of migration systems that have been ignored hitherto:
transnational ties, such as remittances and networks of social support, may also have health

consequences (in both origin and destination).

1.4.2 Increased complexity: migration creates its own changing environment.

All these frameworks propose a dynamic and much more complex approach to investigating migrant
health then the traditional environmental transition paradigm — they specify a very wide variety of
factors that may affect migrant health, many of which cannot be assigned either to an unchanging
“origin” or “destination” environments, untouched by the impact of migration itself. They recognize
that migration, through various social structural mechanisms, creates its own environment. Those that
embrace a life course paradigm place temporal factors at their core and go beyond the simplifying claim
of the environmental transition paradigm that “acculturation increases with duration”. A more complex
conception of time is an integral component of these schemes; age, cohort and historical time are
included as relevant factors; and it is recognized that duration effects are not necessarily linear.

But the full implications of embracing this conception is not yet recognized in these frameworks, and
this is evident in the graphic summary provided in figure 1.1, in which time is one-dimensional. There
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is no sense of the interdependence of the temporal dimensions of age, period and cohort. With the
partial exception of Jasso’s scheme, the temporal dynamics of the migration system and their impact
on the origin and destinations settings is not made an explicit element in the model. For instance, such
factors as selection processes or cultural values and norms are depicted as ‘timeless’, unchanging
elements which are not dependent on specific historical circumstances.

To examine how health in general and relative mortality risks in particular are likely to change in each
temporal dimension, a compact categorization of the set of factors determining health in general and
relative mortality risks in particular is helpful. The health field concept is one such classification
(Andreev et al. 2003b; Lalonde 1974), and it identifies four categories: 1. genetic and biological factors;
2. behavioural and life-style factors; 3. environmental factors (in the broadest sense: the social and
economic environment alongside the physical environment); and 4. health care systems and provision
of services. Together these four elements encompass the factors which alter mortality risk. The first
category remains unchanged by migration, accompanying an individual throughout his life course, and
unfolding as she/he ages. In aggregate, however, migrant cohorts may be characterised by distinct
mixes of bio-genetic endowments, insofar as their composition by place of origin or ethnic group alters
over time. These fixed factors may provide permanent contrasts in relative risk to the destination
population. Each of the other three categories is subject to alteration, in a positive or negative direction,
by calendar period and by duration of residence. By and large the second category, behavioural and
life-style factors, are more amenable to deliberate personal modification, whereas individuals have little
control over environmental factors and health systems. Nevertheless, they may try to alter
environmental and institutional factors deliberately through collective efforts, and they will be modified
through routine or non-routine processes of social, economic, and political change. The last category
will change over calendar period if the provision of services or their nature changes, but it may also
alter over duration if migrants are able to improve their access to services over time. Thus the impact
on individual and collective migrant health outcomes of the factors classified in these four categories
is modified in the temporal dimensions: over the life course, through calendar period, through duration
of residence in the destination, and across cohorts of artrival.

1.4.3  Multiple temporal dimensions: age, age at migration, period, cohort, duration

Figure 1.2 offers an attempt to provide a more complete depiction of temporal dimensions and
timing factors in an analytic scheme for studying migrant health. Building on standard lexis-surface
models in demography, such a scheme must include age, period and cohort dimensions, both on
methodological and on substantive grounds. The lexis-representation “reduces” the depiction of
three temporal dimensions to two (justified by the fact that any two of the dimensions determines
the third (Vandeschrick 2001)) so that age a period are represented as perpendicular axes, and cohort
is represented as a diagonal on a two dimensional surface(see below, Section 1.4.4)
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As in the scheme outlined by Spallek et al., the migrant life course, setting out from specific genetic
- endowments, passes through three

L1 Gendor and genat sequential periods in which it is subject

I mccrmTrenl

to a variety of exposures: the country of
origin period, a transition stage which
may pass through several countries, and
the period in the destination. Within
these periods additional temporal

—— — — _ dimensions are represented. The
trajectory of a migrant’s health along
her/his life course progresses both
superimposed and in interaction with
other aspects of the life course. It
advances diagonally through age and

historical time, while the period of

Ovigir country Transition stage Destination coumiry

arrival locates age at migration. These

b | temporal variables will help define the

Babarabiiral arsd Nlesrvls Paoos

[ n<
Sockd, soenmnir, vetiurm and gyl erimrme dacton t<

mix of exposures, behaviours and

[ J structural characteristics in each setting.
'\_\. ..-7 . Hipaih care gaxiemy sl werviney
L 4 1

These may be risk factors themselves

| Period {Historical Time) to a pathogen), effect mediators or

> (such as age and duration of exposure

modifiers (such as age at uptake and
Figure 1.2 Factors affecting migrant health in a multidimensional framework  duration of smoking), or protective
processes (such as age and year of exposute to advanced medical services, and/or duration of exposure
to such services). They may be concrete factors such as changing economic conditions, policy changes,
or changing capacities of health systems, or more difficult to define and measure socio-cultural factors
such as value systems and social exclusion. When migrant life courses are considered in the aggregate
they represent cohort trajectories, both by period of birth and period of migration. These cohorts will
have characteristics defined by the period in which they were initiated (birth, or arrival in the
destination), by their relative size, by the place of origin and by their socio-demographic composition.
The arrow of historical time changes the distal structural factors that can affect migrant health in each
period, factors such as the economic conditions in the origin and the destination, legal and
administrative regulations, developments of migrant-specific social institutions, health knowledge and
delivery, etc. So as not to complicate the scheme unduly, we have not represented how these health
determinants interact with each other, but this possibility could be recognized with additional links

between the arrows.

1.4.4  From time to time: the interdependence of temporal dimensions

At any given instant in calendar time migrant populations have different compositions by year of birth,
by age, period of arrival, length of residence, and age at arrival, each of which has a potential impact
on aggregate health. Each of the dimensions may confound the other. Assessing the impact of any of
these without controlling for the other temporal dimensions will inevitably result in bias. Analysis of
the effects of duration of residence (whether viewed through the acculturation lens of the
environmental transition paradigm or within a multidimensional temporal dynamics paradigm) must
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take account of and control for other temporal factors.* Using a life course perspective for immigrants
means tracking two clocks, one set by the date (and place) of birth, the other by the date (and place)
of immigration (Pitkin and Myers 2011). However, the classic problem posed by these temporal
dimensions is that they are jointly defined and inseparable statistically. Since calendar year=year of
birth (cohort) + age, any single temporal dimension in this identity is fixed by the combination of the
other two. For the time dimensions relevant to migration the problem is compounded, since duration
of residence = calendar year — year of arrival (immigration cohort), and this is superimposed on another
identity defining age at immigration, since duration of residence = age — age at migration. When all six
time dimensions are taken together, knowing any three determines the other three. Thus, for cross-
sectional observations of a given year, if year of migration (immigration cohort) and age are given, then
so are year of birth (birth cohort), age at migration and duration in the destination.

The interdependence of the temporal dimensions means that any cross-sectional analysis cannot
separate cohort from duration effects, and cross-sectional analysis necessarily ignores period effects
(since it refers to a single period alone). However, even longitudinal studies will face severe problems:
duration of residence proceeds in tandem with aging, and yet one might want to distinguish the causal
influence of each of the two; a statistical model investigating the relative influence of duration of
residence on different immigration cohorts(by period of arrival) will not be able to investigate the
possible influence of historical period, since the latter cannot be measured separately from the
combined influence of the other two variables; it will not be possible to differentiate between the
effects of age and age at migration when controlling for duration of residence and arrival cohort. Given
these difficulties, the choice of which temporal variable to focus on will depend on the theoretical
choices of the investigator, which will determine which temporal factors will be likely to be salient for
specific outcomes. To give a straightforward example: when studying language acquisition by migrants
and its long-term consequences it is likely that controlling for age at migration (the age at which a new
language was needed) will be more important than controlling for age itself. But whatever choices are
made, the potential confounding by other temporal variables must not be ignored, as a uni-dimensional
model does inherently.

1.5 Time works wonders: lessons from the study of ‘earnings assimilation’

The methodological problems posed by the interdependence of temporal dimensions can be illustrated
and explored through a now classic set of studies of progress of immigrant earnings by duration of
residence. Although earnings are a narrower and more easily defined variable than health, these studies
provide valuable lessons and insights for the study of health and migration, since they have coped with
similar issues and methodological challenges. Moreover, since several studies of migrant health have
used these theories as models, (for instance: (Antecol and Bedard 2015; Biddle et al. 2007; Chiswick et
al. 2008; Jasso et al. 2004; McDonald and Kennedy 2004)) they are not merely a distant analogy, and
therefore they will be described in some detail.

Using what were at that time novel human-capital models, a study by Barry Chiswick, based on the
cross-sectional data of the USA 1970 census, showed that although foreign-born men earn less than
American-born men immediately after their arrival (controlling for labour-market experience and

4 For a thorough analysis of the types of temporal variables that must be taken into account when studying
migrants and the potential sources of temporal biases, on which this account is based, see Pitkin, J. and Myers,
D. (2011). A summary period measure of immigrant advancement in the U.S. Demographic Research 24,
257-292..
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education), after 15 to 20 years their earnings equal or exceed those of the native born (Chiswick 1978).
This finding was consistent with the human capital-based theory which he adapted to immigration
experience. Newly arrived immigrants are less likely to have the skills and certificates which lead to
higher earnings: the education and experience they acquired abroad (which will vary by country of
origin) will not be valued as highly as skills and experience acquired in the destination, and thus their
initial earnings will be lower than similarly educated and experienced natives. However, Chiswick’s
theory holds that economic immigrants (those motivated by the prospect of higher wages for their
formal skills in the destination) are likely to be more able and motivated than natives (qualities which
are not directly observable - in econometric terms these are “unmeasured skills”), and more motivated
than natives to invest in “human capital”, including language training, formal schooling, and knowledge
of local institutions and practices. The need to invest in oneself immediately after migration will require
immigrants to spend time on training and less time working, which will depress earnings in the short
term, but raise them in the long term. Consequently, the trajectory of earnings of immigrants
(controlling for education and experience) will show relative disadvantage initially but rise more quickly
than native earnings, resulting in a steep but decelerating, non-linear, age-earnings curve. According to
the theory, immigrant earnings will eventually catch up with (“assimilation”), and even exceed, those
of natives (of comparable age and education), reflecting their higher average innate ability and
motivation. A corollary of this theory is that for those immigrants whose motivation for migration is
not primarily economic (e.g. refugees and family members), one should not find this steep assimilation
curve.

The theory is not confined to economic assimilation alone but argues that assimilation is related to the
characteristics which determine selection of migrants in general and by particular country, since both
assimilation and selectivity are governed by differences in the potential monetary benefits of
economically relevant skills. There is an implicit analogy to health outcomes and non-linear health
trajectories (an analogy developed by Jasso, 1994 , Antecol and Bedard 2015, and Biddle et al. 2007,
among many others), where criteria for selection, conditions in origin countries, temporary difficulties
at arrival, and long-term change in health outcomes are integrated into a single theory.

Chiswick’s model was challenged by Borjas, who argued both against the theory itself and disputed the
findings, by attempting to demonstrate that they were based on the false assumption that cross-
sectional data could accurately reflect longitudinal relationships (Botjas 1985). He argued that the high
earnings growth Chiswick had found was an illusion created by differences in ‘cohort-quality’
(unmeasured earning-ability) between immigrants who arrived over 10 and 15 years before 1970 (who
were mostly European and had relatively high earnings), and those who had atrived more recently
(many of whom were of Asian and Latin American origin, whose earnings were lower). Hence the
finding of positive “assimilation” with increasing duration was really the result of a sharp decline in the
(unmeasured) skills and abilities of incoming cohorts of immigrants over time. He extended his
challenge to the relationship between selectivity and assimilation, arguing that these cohort effects
themselves were due to changes in the immigration market in the source countries and in the
destination. He held that changes in American immigration policy, which after 1965 favoured
entitlement to visas based on kinship connections (family preference), led to higher immigration of
persons with lower skills and abilities. In addition, (for theoretical reasons that will not be repeated
here) he argues that persons immigrating from countries in which relative income inequality is higher
than that in the USA will be less skilled. They will be selected from the lower tail of the skill distribution.
In his view both factors had led, in more recent years, to the arrival of immigrants with lower skills and
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abilities than US natives, which explained why their initial earnings had declined over time relative to
the native born (Borjas 1988). Moreover, he showed that when analysed by cohort, earnings growth
over duration of residence appeared slower than that which Chiswick had estimated. In contrast with
Chiswick’s findings he claimed he could show that since they were starting from a lower initial position,
more recent immigrants to the US would never catch up with native earnings (Borjas 1995).

Bortjas’ challenge provides three lessons for the study of changes in health by duration of residence,
which echoes the multidimensional schemes presented above: the impossibility of distinguishing arrival
cohort effects from duration of residence effects in cross-sectional data, and the potential importance
of the former; the possibility that period effects (i.e. changes in policy and contextual conditions in the
origin and in the destination) might generate arrival cohort effects; and finally, that these cohort effects
may include not only observed characteristics, but unobserved (motivation, skill, etc) characteristics as
well. Indeed, Borjas’ methodology has been applied directly to health data in order to distinguish
duration effects from arrival cohort effects, eg. (Antecol and Bedard 2006; Biddle et al. 2007; Hamilton
et al. 2015; Kaushal 2009; Read et al. 2019).

1.5.1 Islongitudinal data the solution?

Botjas’ challenges were disputed, both on methodological grounds and with regard to his substantive
findings (Chiswick 1986; Chiswick 1999; Duleep and Regets 1999; Jasso and Rosenzweig 1990; Jasso
et al. 2000). Crucially, Borjas himself did not have access to true longitudinal data. His analysis was
based on what he called “synthetic cohorts”, pooling successive cross-sectional investigations of
immigrants (in his case censuses) by year of arrival. The income of immigrants who were age 20 in the
first census and arrived in year X can be compared with that of immigrants who were age 30 in the
second census, ten year later, who also arrived in year X. The weaknesses of this solution are apparent:
not only is one dealing with independent samples whose members differed along many unmeasured
variables, but also, crucially, successive cross-sectional samples are unable to account for attrition
between the investigations, attrition through the processes of re-migration, death, or exit from the
labour force. These processes are bound to be selective on the variables of interest — earnings and the
factors which determine earnings (and by analogy on health and its determinants). Hence the results
of synthetic cohort analysis may not reflect ‘cohort quality’ (only), but the influence of survivor bias.
The obvious conclusion is that only true longitudinal data can establish the facts and test theories that

refer to duration variables.

The controversy has led to a large and expanding literature discussing the existence and determinants
of wage assimilation in a variety of countries, but much of it was not able to test the alternative
hypotheses directly (Duleep 2015). This is because there were relatively few sources with the required
longitudinal data, and even when they existed they tended to be of short duration or small sample size.
As more longitudinal data became available, analysis did indeed show that census-based and cross-
sectional studies overstated and distorted the pace of growth of immigrant earnings with duration of
residence, principally due to attrition bias (Duleep and Dowhan 2002; Hu 2000; Kaushal et al. 2015;
Lubotsky 2007). The parallel with the “salmon-bias” effect for health data is obvious: the impact of
selective attrition of less healthy immigrants through return migration, which creates an apparent
relative health advantage of immigrants at long durations (Palloni and Arias 2004).

Nonetheless, analysis based on true longitudinal data has shown that the methodological challenge to
confirming these theories is deeper and more complex than the need to account for attrition and
survival bias. Linking individual records from the 1983 and 1995 censuses of Israel, researchers
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compared estimates of earnings growth with all three methodologies, cross-sectional, synthetic cohort
and longitudinal (Beenstock et al. 2010). Unusually, they were able to account fully for attrition due to
mortality and emigration and assess each of their effects. When using the cross-sectional analysis, and
even when using synthetic cohort methodology, strong confirmation was found for the hypothesis that
earnings of immigrants increased between the censuses, at a decreasing rate with increasing duration
of residence. However, survivor bias was found as well — immigrants who died between the censuses
had lower earnings to begin with. Survivors had better labour market earnings than “dropouts” — and
it was shown that this bias enhanced the duration effect. But unexpectedly, and challenging previous
studies, when a true longitudinal analysis was performed the duration effect on earnings growth
disappeared completely, and this was not attributed to survivor bias, but to another source: powerful
period effects. The proposed period effect was that mass migration to Israel in the early 1990s, of
immigrants with no local labour market experience and with non-western, Soviet education, raised the
demand for workers with Israeli experience and education, thus increasing the demand for workers
who had greater durations of residence at the later point of observation. This increased their relative
earnings. This distortion of the slope of the earnings curve by age and duration in 1995, canceled out
the expected differences between the rate of income gains for immigrants at shorter versus longer
durations. The entry of massive numbers of immigrants to Israel altered the labour market, altered the
value of experience, and changed the expected relationship between duration of residence and income.
The study demonstrated both that synthetic cohort analysis was vulnerable to survival bias and that it
could not be a substitute for true longitudinal data, because of the potential importance of period

effects alongside cohort and duration effects.

The authors chose not to reject their duration hypothesis but to argue for exceptional circumstances.
The interpretation was that even if there were theoretical grounds to expect an immigrant assimilation
effect with increasing duration, in practice it appeared to have been swamped by historical
circumstances, by the larger (period) effect of increased returns to destination-specific skills, which,
unusually, brought about relatively higher rewards to immigrants who had been in the country longer.
However, this study also demonstrates how difficult it is to test duration of stay hypotheses given
changing powerful period effects. Unfortunately, consideration of such effects and controls for them

are seldom present in migration studies.

1.5.2  Temporal aspects in structural and contextual factors

Before the implications of the economic literature for analysis of migrant health are discussed, one
additional theme in the economic literature should be added. The theories of wage assimilation focus
on how individual attributes determine immigrant wages, but additional factors exist that cannot be
measured by individual traits. The impact of changes in the labour market on the relationship between
duration of residence and income growth points to the importance of contextual and structural factors
in explaining economic adjustment of immigrants. Many of these concepts were first introduced by
sociological research, and have passed from there into economic research (Duleep 2015). They include
the concepts of “segmented assimilation” and the dual labour market, the importance of migrant
networks, economic enclaves, and transnationalism and remittances (Piore 19806; Portes 1981; Portes
and Zhou 1993; Portes and Zhou 2012). To generalize, all these concepts refer to social processes and
institutions that emerge as migration groups develop, and as they do so they may handicap migrants
or provide them with resources and opportunities that smooth adjustment and reduce the costs and
barriers to migration. The lowering of batriers to labour market success in the destination may lower
positive self-selection of formal and informal skills. The presence of special economic niches for
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migrants influences their economic adjustment: some arguing that it enhances and facilitates it, allowing
migrants to enjoy the benefits and support of a cohesive community, others showing that linguistic
and cultural isolation have detrimental consequences for the long term economic success of some
migrants (Xie and Gough 2011).

Socio-economic structural processes and institutions such as these have been considered as factors
impacting migrant health (Finch et al. 2007). What is relevant here is that these structural attributes
must also be seen in a dynamic, temporal context. As was argued in the presentation of the
multidimensional schemes, they themselves alter through calendar time, as migration streams grow,
peak and decline, and as the structure of the economic context between origin and destination changes.
Through feedback mechanisms operating between the origin and destination, they either perpetuate
migration streams, o, eventually, provide alternatives to migration in the origin or the destination
(Fussell 2012; Massey et al. 1993). Several studies have addressed the impact of structural factors on
health outcomes, but without the dynamic framework proposed here — (eg. (Acevedo-Garcia et al.
2012; Finch et al. 2007)). In a health-determinants context the insight missing in these studies is that
in addition to duration of residence effects (most importantly, cumulated exposure to a changing
environment), and in addition to arrival cohort effects (created by policy changes and changing social
and economic circumstances in the countries of origin and destination), there are structural aspects of
socio-economic life that are evolving over historical time and which affect both natives and migrants

at all durations, and from all cohorts, collectively.

1.5.3 Implications of ‘wage assimilation’ models for migrant health studies

Several methodological lessons arise for migrant health studies from wage assimilation theory. The
first of these is that longitudinal hypotheses cannot be confirmed by cross-sectional data since arrival-
cohort effects can create apparent duration of stay effects. Secondly, these arrival cohort differences
may be created by (period) policy changes and patterns of social and economic change which may
themselves be an outcome of migration. The third lesson is that although creating “synthetic cohorts”
with repeated cross-sectional surveys appears to provide a convenient substitute for cross-sectional
data, these are subject to attrition and survival bias, which may invalidate the findings. The fourth
methodological lesson is that arrival cohort effects and duration of residence effects are not the only
possible factors which need to be considered. Even when true longitudinal data are available, period
effects may overwhelm duration of residence effects, making them unmeasurable. Indeed, the findings
of the Beenstock et al. study raise the possibility, given the six-fold arithmetical identities of temporal
factors that were mentioned above, that in the presence of strong period effects, by strict formal
standards duration theories are wntestable in principle — since one cannot hold all the other temporal
dimensions constant while examining any given dimension. Some subjective judgement of the
plausibility of the results is inescapable. And the final lesson is that in order to describe factors
impacting migrant health it is not sufficient to focus exclusively on the temporal dynamics of measured
individual characteristics. Individual adaptation of immigrants is occurring in a structural context that
is itself subject to temporal change, change which will alter both the selective forces creating migrant
cohorts, and the context of adaptation, including the development of supportive communities and
transnational institutions.

Migrant health can change simultaneously over several dimensions of time because the factors affecting
health alter in each of these dimensions: this multidimensional “rootedness in time” is essential to
migration processes. It must be recognised that these methodological problems are created by the
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subject itself: migration itself produces complex temporal effects which may be difficult to disentangle
even with the best of data. Even when there might be strong theoretical grounds to expect duration of
residence effects, arrival-cohort effects, or period effects, establishing their existence and relative
strength is far more difficult than the many cross-sectional or even synthetic-cohort analyses have
recognised or acknowledged.

The literature on migrant health since Jasso et al. 2004, drawing on the wage assimilation model and a
life-course perspective, has broken with the unidimensional environmental transition paradigm. There
is a growing awareness of the substantive and methodological interdependence of temporal
dimensions, and the possibility that duration effects are confounded by both atrival cohort and period
factors — eg. (Ro and Bostean 2015; Teitler et al. 2017; Wallace et al. 2019). Nevertheless, the full
methodological and substantive implications and challenges of a multidimensional scheme have not
yet been faced: awareness is limited to the need to test for the possibility of cohort effects, when
examining duration of stay hypotheses, usually in the context of testing for HME, and often with
problematic synthetic cohort methodology. Even when the possibility of period effects is
acknowledged they are sometimes assumed to be homogenous for both migrants and natives
(Hamilton and Hummer 2011; Hamilton et al. 2015). The risk of this assumption was demonstrated in
the Beenstock et al. 2010 study, which shows that period effects can and will differ in intensity and
direction for migrants and natives. The same labour market situation that lowered migrant wages
increased native wages (since they possessed more local human capital). For health outcomes period
factors operating in opposite directions can also be expected.

1.6 Duration of stay and migrant health: has our reach exceeded our grasp?

The approach to migrant health studies advocated here holds that duration of stay is only one of the
temporal dimensions which need to be tracked in migrant health studies. Nevertheless, it does have a
substantive importance that distinguishes it from other temporal dimensions. When the distinctive
health problems of migrants are addressed, the question arises whether accumulated time in the
destination country leads to health that is progressively improved, worsened, or is left unaffected,
whether health problems and initial difficulties are increasingly solved or deepened. However dynamic
and complex the factors that impact migrants’ lives, the (over)simple question will remain: has the new
life that migration has brought about made an immigrant’s health better, worse, or is it unchanged?
This puts a policy focus on duration of stay which is not shared by aging or by the period and cohort
dimensions of time. Assessment of whether the relative health of migrants in a period is improving or
worsening in a country, will inevitably require distinctions to be made on a duration scale: between
migrants who are long established and those who have arrived recently, guided by an underlying

assumption that the impact of life in a country alters with exposure.

The multidimensional approach holds that this exposure is complex, that duration of stay does not
measure a single unitary process, that it is unrealistic and misleading to use it as a simple proxy for
acculturation (reflecting the “environmental transition” paradigm) as many studies have continued to
do (eg. (Ro 2014)). This insight is not novel. It was recognized (but ignored) nearly four decades ago,
in an early review of the findings of migration health studies: “it is readily apparent that length of stay
presents a summation of so many discrete and complex processes that a linkage to a time curve of
adverse health effects may be impossible, and, in any case, is likely to be unique to each migration
phenomenon” (Kasl and Berkman 1983). And they go on to say that duration of stay is “difficult to
translate into a conceptual variable, and then fit into a theoretical framework™.
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The contention that aggregating outcomes over duration of stay can obscure multiple underlying
processes anticipates what has been argued here. But the rejection of the use of duration of stay as a
“conceptual variable” is only valid if duration of stay is thought of as reflecting a unitary process, and
notif it is acknowledged that there is an inescapable interest in the accumulation of changing exposures,
behaviours and structural-institutional factors which alter risk (which were summarized in the health
field concept, section 1.3.2 and in figure 1.2). Leaving aside the unnecessary assumption that duration
of stay must lead to adperse (rather than beneficial) health effects (an assumption that has remained all
too common (Jasso et al. 2005)), the challenge to the generalizability of findings concerning duration
of stay can be met. Indeed, each migration phenomenon is unique: but generalizability arises from the
possibility of disaggregating typical temporal patterns which can arise from common circumstances of
migration and attempting to ascertain how health outcomes have altered in each temporal dimension
in response to changing risk factors. In the case of mortality outcomes, these patterns may differ by
cause of death and socio-demographic group, reflecting the changing impact of intervening factors
identified by the various domains of the health field concept. Moreover, these patterns need not be
linear, especially when vulnerabilities are not continuous over the life course. Some exposures in
childhood will remain permanent risk factors, some only emerging in adulthood, others will diminish
with time. The potential to modify behaviour and life style will differ by age and age at migration (Kuh
and Ben-Shlomo 2004; Spallek et al. 2014). It will remain necessary to untangle duration patterns from
cohort and period factors, and duration effects will have to be placed into theoretical frameworks
which address each of the domains, and each of the time dimensions.

Dose-response relationships in environmental exposures (as they are presented in the environmental
transition perspective) are only one aspect of duration effects. In addition, duration of stay alters risks

(including exposure to stress), resources and outlooks in multiple ways. A partial list follows.

Duration of stay can mark the point on the temporal pattern of stress as the variety of challenges which
migrants face accumulate, particulatly in the early phases of migration where establishment of legal
status, un- or underemployment, housing difficulties potential discrimination, family disruption, loss
and acquisition of social, cultural and linguistic skills can be acute. Whether or not stress and distress
follow a fixed temporal pattern (Ritsner and Ponizovsky 1999), it remains the case that the earlier stage
of migration is accompanied by a greater number of potential stressors, although there are some that
may appear or reappear in later years (Beiser 2009).

In addition, duration of stay tracks the cumulative degree of success (or failure) of the individual (and
his/her household) to adjust to the social, economic, and political environment in the host country.
This may involve some degree of adoption of language, behavior, diet, values and beliefs of the
destination, and the effect of these will be complex since some behaviours will promote health (for
instance, adoption of up-to-date medical advice on diet, screening, pre-natal care, smoking, etc.) and
others may be detrimental (such as adoption of unhealthy diets). Knowledge of, and skill in negotiating,
the new social environment will rise as duration of stay increases, though perhaps differentially by age
of arrival and degree of social inclusion of the migrant group. For immigrants of labour force age,
duration of stay is usually associated with rising income, regardless of whether immigrant income ever
reaches equivalence to (similarly skilled) natives of the host country. Increasing income, other things
being equal, should have a positive effect on health outcomes (Chiswick et al. 2008; Jasso et al. 2004;
Jasso et al. 2005). For some immigrants, however, economic success is not achieved. Along the life
course there will be an interaction between the determinants and consequences of the socio-economic

adjustment trajectory and the life-course health trajectory (Figure 1.2).
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Socio-economic adjustment may entail changes in personal orientations, from origin to destination-
based membership in social networks, and changes in the intensity and number of social ties. Given
that social networks provide both practical and emotional support, and these have health
consequences, the temporal pattern of disruption and change in the intensity and extent of social ties
will have positive or negative health consequences as well (Berkman et al. 2000; Rottenberg et al. 2014;
Tsai and Papachristos 2015).

Finally, duration of stay may be accompanied by a changing focus of orientation for self-assessment:
from measurement of achievement and identity with reference to country of origin to reference to the
country of destination. This changing framework of reference will be relevant to health relevant
psychosocial factors such as satisfaction with income, occupation, and subjective social status. Equally,

they may distort changes over time in answers to survey variables such as self-assessed heath (Gong et

al. 2012)

These processes, measured at the level of the individual, move along the life course, both through age
and calendar time, and are associated with possible cohort effects as illustrated in Figure 1.2. In parallel
to them, other factors impacting health will be changing at the social-structural and collective level,
providing context for and determinants of individual change. These factors are associated with both
period and cohort effects and may confound duration effects. Duration of stay coincides with elapsed
periods of historic time (such as periods of economic growth or decline, social and cultural change,
medical progress, and changes in health systems) in the destination. Changing contextual conditions
may impact migrants differently than natives and long-term residents, and such period factors may
create apparent duration effects when this bias is not controlled for (Duleep 2015). Immigrants at
differing durations of stay may represent stages of development of a migration stream, who may have
been selected differently by measured and unmeasured demographic and social characteristics, area of
origin, health status, economic skills, or personality characteristics. Changing historical circumstances
in the origin and destination produce cohort effects through changing selection patterns, and the
assessment of the impact of duration of stay will need to control for these effects. Thus apparent
duration of stay effects may be measuring the impact of the cumulative degree of success of the migrant
group as a whole (rather than the individual) to adapt to conditions of life in the destination, collective
success which will promote and support individual success (Hatton and Leigh 2011). This may include
the development of formal and informal community structures and political organization, all of which

may provide health resources on which migrants, at all levels of duration of stay, may draw.

From the perspective of the study of migrant health one can only envy the simplicity of the wage
assimilation models, in which shifting monetary rewards to measured and unmeasured skills are the

primary engine of change.

Two further fundamental methodological difficulties must be addressed in any attempt to measure
duration of stay effects. Since duration of stay proceeds in conjunction with aging, apparent effects of
duration may actually represent differences in ages at migration which affect age-specific timing of
both origin and host country exposures. Disentangling differences between groups due to average age
at migration from those due to duration effects will be difficult in practice because of the age-period-
duration-arrival cohort identities. Secondly, change in health levels with increasing duration of
residence may be due to increasing frailty through “regression to the mean” of transitory robustness
which was selected at migration. This process can occur in parallel to any other process of change by
duration of residence, “mimicking” their effects, and making estimation of their strength problematic.
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The temporal processes impacting health specified by the life-course approach include birth cohort
effects, accumulation of risk, critical or sensitive periods of exposure, varying latency periods,
susceptibility due to interacting causes, and more, all playing out through historical time (Kuh et al.
2003). Adopting this model to migrant health studies superimposes it on the particular exposures, risks,
depravations, and critical periods that are distinctive of migrants (Spallek et al. 2011). The theoretical
approach suggested here is that processes which occur along the “duration of life”, must be united
with similar and parallel collective socio-economic and institutional processes, superimposed on, and
modified along “duration since migration” which create exposures and modify behaviour. The study
of migrant health and mortality requires not only awareness of specific risks to migrants along the life
course, but a recognition of the inherent dynamic qualities of the context in which these risks are
situated and which themselves modify health.

1.7 The ideal longitudinal study and ours

In the face of the challenge of confronting a subject that is inherently complex and dynamic, over the
last thirty years researchers have described the “ideal” migration study in similar terms (Jasso 2003;
Jasso 2014; Kasl and Berkman 1983; Spallek et al. 2011). It would be longitudinal, following up
successive equivalent birth cohorts in the origin country, and the destination, or even better, in several
destinations (Spallek et al. 2014), distinguishing migrants and non-migrants in the country of origin
and native residents in the destination. At regular intervals measurement of health status, diseases, and
physiological variables would be collected for all cohorts, as well as legal status, demographic, socio-
economic and psychosocial variables. At fixed intervals data on physical and social environmental
exposures would be collected along with structural-contextual variables relevant to the origin and
destination(s). Cleatly such a study would allow for sophisticated comparative multivariate analysis of
the health status of migrants and the factors that affect it, relative both to the origin and the destination
populations, an analysis that would provide every opportunity to adjust for various temporal
confounders.

Merely to describe this ideal is to see how unlikely it is ever to be realised, for logistical and financial
reasons alone; and in addition, how long it would take before one could exploit the information it
provided. Much less ambitious longitudinal studies, limited to adults, and focussed only on destination
countries, are sufficiently difficult to conduct, and are rare and limited in their size and scope.

Given the absence of such complex data, evidently the reach of the ‘multidimensional temporal
dynamics’ rationale exceeds the grasp of the data which are available to realise it fully. Like researchers
into income dynamics, one must often make do with retrospective and cross-sectional data, and with
thin data concerning exposures, their timing and durations. In this, migration studies are no different
than many other observational epidemiological studies, in which it is not possible to investigate a full
set of relevant factors and possible confounders (Spallek et al. 2014).

In short, most of the variables that our ideal study would have provided are not available to us. In this
respect this review has been like reading a menu for an elaborate meal in a gourmet restaurant before
being told that the ingredients are not available today. We will have to make do with something simpler.
The present study is observational, retrospective, and limited in the set of factors it can investigate.
Nevertheless, the data that are available for it are unusual in providing mortality rates for a very large
group of migrants, without sampling, at a fine level of detail, by specific cause of death and by temporal
index: age, petiod, arrival year and duration of stay. Moreover, they fully control for the potential biases
of overcount and attrition. Although they do not provide exposures and risk factors in the four
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categories of the health field concept, they do allow us to disentangle outcomes by duration, period,
cohort, and age dynamics at the level of cause of death. To our knowledge, this has not been attempted
before, certainly not in a data set that has this duration or size. Cohorts by period of arrival can be
distinguished, the area of the FSU from which immigrants arrived identified, their ethnicity (whether
they are Jews or non-Jews), and their educational level, all variables which are likely to reflect selectivity.

By demonstrating that migrant groups have complex temporal patterns in risk of death it is hoped that
the realism and potential utility of the “multidimensional temporal dynamics” paradigm will be born

out.
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Section 2.0 FSU immigration to Israel in a multidimensional context

This chapter will review literature on the characteristics of the 1990-2003 wave of migration from the
FSU to Israel, and its wider social and historical, context providing the setting for calendar period,
arrival cohort, and duration effects on relative mortality rates. The characteristics of the population in

the dataset will be analysed in chapter 4.
2.1 Socio-Demographic Characteristics

Very little information exists on the mortality and health status of the FSU immigrants to Israel prior
to their departure, information which could have provided a benchmark against which one can assess
how these changed in Israel. Reports are limited to observations of crude mortality rates, life
expectancy at birth, and to one study of mortality of Jews in Moscow in the early 1990s. Estimated life
expectancy for USSR Jewish males, 70.1 in 1988-1989, was some 6 years higher than that of the average
in the USSR, and for females, at 73.7, similar to the average level (Tolts 2001). The Moscow study
found that Jews had a large mortality advantage over the local Russian population due to a distinctive
pattern of causes of death, a pattern which might be explained by the Jewish population’s higher
educational level, by cultural and by bio-genetic factors (Shkolnikov et al. 2004b).

Indeed, the small gap in life expectancy at birth between males and females and certain features of the
overall pattern by cause suggested that patterns for USSR Jews, in Moscow at least, were “in many
ways similar to the mortality patterns observed in Israel and in Jewish communities around the world”
(Shkolnikov et al. 2004b). This was explained by common, culturally determined, health-promoting
and risk-avoiding behaviours, especially among males. If this is so then the mortality patterns of most
FSU immigrants in Israel could be expected to be similar to those of their new hosts and fellow Israelis
(potentially, net of the effects due to migration stress or selection processes). The similarity would
mean that they would not be a good case for using the “environmental transition” paradigm, since the
difference in disease patterns and risk between origin and destination would be small. Yet this claim to
similarity in cause of death patterns based on Moscow data cannot be accepted unconditionally, not
least because in 1989 life expectancy for Israeli males and females was 4.5 and 4.4 years higher
respectively than that of Jews in the USSR, (ICBS 2005) and male Jewish mortality in Russia and the
Ukraine generally in the 1980s and 1990s was reported as being 20%-40% higher than in Western
countries (Staetsky and Hinde 2015). Moreover, our interest is whether these patterns changed after
immigration to Israel, and whether they are associated with the temporal processes of migration: the
selection processes and the changing circumstances upon arrival which create arrival cohorts, the
duration processes which alter mortality levels and patterns as immigrants adjust to their new
circumstances and distance themselves from their country of origin, and the calendar year effects as
circumstances for immigrants in Israel relative to the non-immigrant population change over time.

Looked at in retrospect, observers have been struck by two prominent features of this migration wave:
its exceptional size both absolutely and relative to the receiving population, and, despite persistent
difficulties, by the relative success of its absorption — if success is measured by its collective integration
into Israeli economic, cultural, educational and political institutions (Razin 2018; Remennick 2007a;
Remennick 2011). But this “relative success” should be assessed against the enormous challenges that
the migration wave posed to the immigrants themselves and to the country that received them,
challenges which were likely to have health consequences. The retrospective assessment of success fails
to capture the experience of the immigrants themselves and of the receiving society as this wave
unfolded. At the outset, in 1990, neither the size of the movement, the fate of the USSR nor the
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prospects for the immigrants in Israel were known. These uncertainties were resolved over the
following decade through varying policy responses as well as political, economic and social
developments, all of which had distinct arrival cohort and durational impacts.

The pool of potential immigrants from the USSR to Israel in late 1989 is circumscribed by the
definitions of eligibility for migration stated in the Law of Return, which offers Israeli citizenship to
Jews (as defined in Israeli law) and to their family members. Israeli population registration regulations,
following religious traditions, identify Jews matrilineally or by religious conversion. Eligibility for
immigration is defined more widely: it is open to second and third generation direct descendants of
Jews, whether or not Isracli law allows them to be registered as Jews in the Population Register (see
Section 2.1.1). Consequently, Isracli definitions of the eligible population and the population of Jews
by nationality as defined in official USSR statistics overlap but are not identical — eligibility is wider.
The overall number of those eligible in 1989 has been estimated as at least 2.5 million persons, when
non-Jews who resided in the USSR in a household with Jewish members are included, and even more
when third generation descendants of Jews not living in such households are added. Of the eligible,
1.48 million were Jews by “ethnic nationality” enumerated in 1989, in the last census of the USSR. An
additional one million were estimated as family members of households with mixed nationality with at
least one Jewish member (the “extended” Jewish population (Tolts 1995; Tolts 1997a; Tolts 2001)).
Second and third generation descendants of Jews who are not members of such households may add
a few hundred thousand more, but their number has never been estimated reliably.

The demographic characteristics of the population with Jewish nationality can be obtained directly
from the census and official USSR statistics, but since the number of non-Jewish family members is
based on indirect estimates, their characteristics are not known accurately, and this restricts our ability
to identify precisely the socio-demographic selection factors of the immigrants to Israel. Identification
as “Jewish” in the USSR census was based on self-reports which generally reflected the official “ethnic
nationality” as recorded in internal passports. Children of mixed marriages, and especially children of
Jewish mothers, tended to be registered with a non-Jewish national affiliation (Tolts 1997a; Tolts
2014b). It may also be the case that some Jewish women who were married to non-Jewish men failed
to report their nationality as Jewish in the census, which may help to explain the relatively large surplus
of males reported in the census in every age group up to age 55 (Sicron 1998a), although this is disputed
(Tolts 2014b). But aside from the observation that potential immigrants who were not Jewish by
nationality had a much younger age profile than Jews by nationality, we do not have any detailed
demographic information about them (Andreev 1997). Therefore, despite their limitations, the
characteristics of the potential immigrant population we will report below are based on data on the

core group, persons with Jewish nationality in the official data from the USSR and its successor states.

Over 71% of the Jewish population of the USSR in 1989 lived in either the Russian Federation or the
Ukraine, while 13% lived in a variety of Asian and Caucasian republics (Table 1.1), and it can be
assumed that the “enlarged” eligible population was distributed similarly.
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Table 2.1 USSR Population with Jewish Nationality, Census 1989
Over 71% of the Jewish population of

Republic Number Percent  he USSR in 1989 lived in either the
TO@ ) 1,480,000 100.0 Russian Federation or the Ukraine, while
Rusmén Federation 570,000 58> 13% lived in a variety of Asian and
of which: Moscow 176,000 11.9 . . )

St. Petersburg (Leningrad) 107,000 7 Caucasian republics (Table 1.1), and it
Ukraine 487,000 32,9 can be assumed that the “enlarged”
Belarus 112,000 76 eligible population was distributed
Moldova 66,000 4.5 similarly. It was a highly wurban
Baltic States 40,000 2.7 population, and neatly a fifth of it resided
Uzbekistan 95,000 6.4 in the cultural and administrative center
Azerbaijan 40,000 2.7 of the USSR - Moscow and St
Armenia and Georgia 25,000 1.7 Petersburg (Leningrad). Jews were a
Other Asia 34,000 2.3

highly educated and successful and, at the
Soutce: (Tolts 2001; Tolts 2005b) . . . . .

same time, a distrusted ethnic minority; a
prominent part of the professional, technological and cultural elite but subject to spoken and unspoken

ethnic restrictions (Burg 1979; Remennick 2007a).

It was a population in demographic decline: an estimated 40%-50% of the Jewish population within
the post World War II borders of the USSR had been murdered in the holocaust (Gitelman 1990), and
the 1.48 million Jews by nationality enumerated in the 1989 census were over a third fewer than the
2.3 million enumerated thirty years earlier, in 1959. The causes of the post-World War II decline were
a combination of emigration from the USSR (since 1970) and, primarily, very low birth rates:
approximately 1.6 births per Jewish woman in the late 1980s for the USSR overall, rates which appear
to have been as low for many decades. And, at least in Russia and the Ukraine, these fertility rates
reflected high rates of childlessness, especially among older cohorts which had survived World War 11
(born before 1933) (Tolts 1997a). Although mortality of Jews was relatively low by USSR standards,
due to these low birth rates, as early as 1961 the number of deaths among persons of Jewish nationality
exceeded the number of births to endogamous Jewish couples, long before emigration began to affect
the population in the early 1970s (Tolts 1993). Marriages by Jews to persons of other nationalities had
by 1988 reached over 58% for men and nearly 48% for women (so that in the “enlarged” population
of potential immigrants there were more non-Jewish female than male spouses). And since the
offspring of mixed marriages were usually registered according to the ethnic nationality of the non-
Jewish parent, this led to greater erosion of the Jewish population in official statistics (Tolts 1992).
These demographic processes created an extremely old population at the eve of the onset of the

immigration wave. Their median age in the 1989 census was 49.7, and it was even higher in Russia
(52.3) and the Ukraine (51.6) (Tolts 2005a).

This description of the USSR as a whole conceals geographic heterogeneity in the Jewish population.
The Jews of the Asian and Caucasian republics had median ages of 30-37 years, much younger than
those of the Slavic Republics, implying higher birth rates in these areas. For example, among the 36
thousand Bukharan Jews living in Uzbekistan and Tajikistan the median age in the 1980s was 27 years,
and their total fertility rate was estimated as 3.1, double that of Jews in the rest of the USSR (Tolts
2008). By 1970 Jews were by far the most educated nationality in the USSR (Brym and Ryvkina 1994),
but their level of education varied by location. Whereas approximately 17% of employed Russians
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aged 15 and over in 1989 held an academic degree, among Jews the proportion was 63% in the Russian
Federation, over 70% in Moscow and St. Petersburg, but only 45% in the Ukraine, and 42% in Belarus
(Tolts 1997Db). In the Asian and Caucasian republics the educational profile of Jews was lower still —
only 25% had university degrees (Remennick 2007a). Moreover, the Jewish population of Central Asian
republics such as Uzbekistan, Kirgizstan, and Kazakhstan was culturally mixed, due to migration from
European areas. In Uzbekistan in 1970, for instance, 77% of the Jewish population was of European
origin, having arrived during and after World War II (Burg 1979). The non-European Jewish
communities of Uzbekistan, Tajikistan, and Georgia represented ancient communities with their own
traditions and genetic heritage, and were far less assimilated to Soviet culture than their European

counterparts.
2.2 Evolution of the migration wave of the 1990s

Between 1989 and 2003, the period we are studying, the population of Jews by nationality and their
family members in the FSU diminished by over 70%. Although the negative balance of births and
deaths continued, most of this decline is explained by the massive emigration stream. It comprised
approximately 1.5 million Jews and their non-Jewish relatives, approximately 62% of whom headed to
Israel, while most of the rest went to the United States and, from 1992 onwards, to Germany (Tolts
2005b). This exodus began in late 1989 amidst political and economic upheaval. Earlier in the year
General Secretary Gorbachev had opened the door to the movement by lifting restrictions on
emigration, but the key event was in October of that year, when the US government revoked a long-
standing policy which had allowed Jewish immigrants from the USSR to enter the US as refugees,
without numerical restrictions. The two measures together triggered a flight: the general political
instability which threatened the integrity of the USSR and the Soviet Bloc, fear of possible violent
consequences of the emerging ethnic tensions which accompanied rising Russian nationalism and anti-
Jewish sentiment, economic decline and social turmoil which was precipitated by the liberalising
perestroifa policy of the late 1980s, all led to panic among the Jewish population. Remaining in the USSR
in increasingly menacing circumstances was perceived as dangerous, it appeared that the option of
reaching the USA was closing, and all opportunities to leave might be removed at any time (Brym and
Ryvkina 1994; Gitelman 1997). Israel’s policy of allowing unrestricted immigration for Jews and their
family members meant that this door to “the West” was still open, and it was widely believed this had
to be used while possible. Significantly, the costs of transport to Israel (throughout the period) were
born by the Israeli government and its agencies and not by the migrants themselves (Leshem 1998).

During 1990 the immigration wave heading to Israel swelled month by month, from 5,000 persons in
January to 36,000 by December of that year (189 thousand in all). The outbreak of “Operation Desert
Storm” in the first Gulf War in January 1991, which was followed by the launching of Iraqi missiles on
Israel, slowed the flow, but nevertheless 147 thousand entered Israel from the FSU in 1991. After the
failure of the anti-Gorbachev putsch of August 1991, the final collapse of the Soviet Union and the
communist system in the last quarter of that year, and as the fears of imminent pogroms lessened, the
panic subsided. But by then a regular flow of 5-6 thousand emigrants to Israel per month was
established and persisted until 1995, steadily declining thereafter to around one thousand per month
in 2003, having briefly revived to the 5 thousand per month level only in 1999-2000, in response to a
severe economic crisis in Russia (ICBS 2007; ICBS 2009). After 2003 a steady flow of under 1000 per
month was maintained — but the mass exodus was over.
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What began as a swollen quasi-refugee movement settled down to a stream where weighing of
alternatives, incentives and disincentives became routine. The numerical decline went hand in hand
with increasing availability of alternative destinations: whereas in 1990-1991 over 90% of the flow
headed to Israel, the proportion heading to the USA and Germany gradually increased with the decline
in overall numbers: from only 10% in 1990 and 24% in 1991 to over 40% in 1992-2001 (with the
exception of 1999-2000 when the proportions heading to non-Israeli destinations was just over 30%)
(Tolts 2005b). As we will show below, as the volume and the proportion choosing Israel changed, so
did their characteristics.

The consequences of the wave for Israel were dramatic: already by the end of 1990 the FSU immigrants
formed 3.8% of the population of Israel, and by the end of 2001 the proportion had grown to 12.4%,
nearly 16% of the Israeli population aged 20 and over. The level of education and professional skills
of the Jews of the FSU was now a challenge to the Israeli economy: over the same eleven years neatly
100 thousand engineers and architects and nearly 21 thousand doctors and dentists arrived (ICBS
2000), as compared to 27 thousand and 14 thousand in each of these professional groups who were
employed in Israel on the eve of the wave, in 1989 (Sicron 1998b). The country was faced with the
unexpected objective of finding employment for a large and highly-skilled workforce against the
background of a decade of slow economic growth and high unemployment, as high as 9.6% in 1989
(ICBS 2005; Paltiel 2002). In the eatly 1990s the government and its agencies were caught off guard by
the rapid developments. As the pace and the ultimate size of the movement were all unknown,
emergency measures had to be taken, not least because it appeared that the incoming immigrants were
exhausting the pool of available housing (Borukhov 1998). While attempting to cope with the influx,
government assistance programs and subsidies aimed at immigrants had to be changed repeatedly
(Leshem 1998). Indeed, the change in national government which brought Yitzhak Rabin to power in
the 1992 elections (in which the over 250 thousand FSU immigrants who were eligible to vote formed
7 percent of the electorate), may have been aided by dissatisfaction of the immigrants with existing

government programs (Horowitz 2003).

Although the scale of the wave was that of a mass movement, and its eatly stages consisted of “panicky
refugees” (Gitelman 1997), changes in its volume, its composition and the proportion heading for
Israel reflect the fact that it was self-selective nonetheless, and that the selection criteria changed over
time. When compared to the eldetly age profile of the Jewish population of the FSU the wave was
composed of a relatively young population, but it was relatively old compared to most migration
movements and to the population of Israel. Analysis of the rate of migration as compared to the FSU
Jewish population over the first four years of the migration wave showed a pronounced age gradient
with migration composed of families with children and eldetly relatives. Their median age was
approximately 20 years younger, and the proportion of persons age 65 and over among the immigrants
was only half that of the USSR Jewish population, and their median age was approximately 20 years
younger (Paltiel et al. 1997). Single persons and the childless elderly (as shown above, a relatively large
portion of the FSU Jewish population) tended to be left behind. In addition, and unlike most
immigration waves, the migrants were disproportionally female, despite the surplus of males in the
pool of potential migrants in the “ethnically” Jewish population of the USSR. The higher proportion
of females was concentrated at age 45 and over (Sicron 1998a). Geographic selection is apparent — by
2003 emigration had removed almost the whole 1989 census population of Jews in Armenia, Tajikistan,
Uzbekistan and Moldova, and around 80% of the Jewish population of the Ukraine and Belarus,
Georgia and Azerbaijan, but only 55% of the Jewish population of the Russian Federation (Tolts
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2005b). The level of education of the migrants, although always high, changed over time as well,
declining from a peak of 59% with 13 or more years of education in 1990 to levels around 43%-45%
by 1993 and afterwards (ICBS 2007; Paltiel et al. 1997). Selection by ethnicity was also evident, the
proportion of non-Jewish family members increased continuously between 1990 and 2003, from 6%
to nearly 60% (temporal changes in the characteristics of the wave by sex, age, geographic origin,
ethnicity and education are detailed below in section 4.2).

2.3 Impact of the wave on Israel: severe challenge and evolving response

Just as over the decade the socio-demographic profile of arriving immigrants was altering, changing
policy and socio-economic conditions in Israel in the 1990s altered the conditions, challenges and
incentives confronting these immigrants, and these too may have contributed to health-relevant
distinctions by period of arrival.

One of the clearest temporal features of the wave was the discrepancy between its chaotic initial stages
and its routinization over time. 1990 and 1991 were years of panic not only for the Jews of the FSU,
but for the receiving country as well. In the early 1990s arriving immigrants confronted government
agencies and policies in disarray, with officials not knowing where the resources needed to finance
absorption and services would come from, not knowing what aid would be required or would be
effective. The anxieties which the movement elicited, and the lack of knowledge of its characteristics
and impact, are well illustrated by an article published in the Inernational Journal of Epidemiology that
projected, based on general USSR mortality patterns and the expected size of the population, that the
immigration wave would bring about a worrisome increase in total mortality rates in Israel of 6.6% for
males and 4.4% for females, mainly from CVD (Rennert 1994) — a prediction that completely failed to
materialize.

The agencies which provided services for immigrants were utterly surprised by the scale and pace of
the movement and its onset happened to coincide with the initial stages of a plan to reorganize
absorption procedures and services for immigrants by adoption of a market-based policy which
abolished direct government services while providing direct and indirect financing to the immigrants
themselves, to use as they sought fit. This change placed the burden of steering initial adjustment upon
private and individual decision-making rather than central government programs and enhanced the
lack of coordination. The lack of preparedness together with the market-based policy meant that much
of the responsibility for absorption was placed on local authorities and NGOs, as well as on the
immigrants themselves and their evolving social networks (Leshem 1998).

Although from the outset concerted efforts were made to adapt national policy as rapidly as possible
to the new circumstances, for many years the level of benefits that would be provided and the agencies
and mechanisms which would deliver them remained fluid (Alterman 1995). This was evident in all the
major spheres of social policy: housing, employment, education and training, and health. Moreover,
“Direct Absorption” meant that immigrants received services in the general community and not in
“absorption centers” as had been the policy in the 1970s and 1980s. Consequently, in the early 1990s
Israel’s social welfare services were swamped by the additional burden the immigrants placed on them,
and it took years to streamline procedures and provide accessible services in the Russian language. This
disorder meant that those arriving in the early stages of the wave were exposed to greater challenges
than those who arrived later.

Some examples can illustrate the development of benefits and services over time. From July 1990
immigrants were given an “immigration basket”— a lump sum payment equivalent to approximately
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ten thousand dollars, and a monthly stipend for the first year which could be used for any purpose
without oversight or restrictions, providing in effect a guaranteed income for the first year in the
country. But in the early period financial difficulties, inflation and administrative conflicts meant that
stipends fluctuated, and only by 1994 was the “basket” anchored in law, together with responsibilities
for its administration and updating. In local terms, the benefits were relatively generous - by 1994 the
benefits due to families with two parents and a child were considerably higher than social benefits to
natives and long-term residents. But although relatively high, benefits were not always sufficient for
one-parent families and the elderly (Leshem 1998; Litwin and Leshem 2008), moreover their restriction
to the first year after arrival meant that immigrants had to find employment quickly, on whatever terms
were available, whatever their formal qualifications. By 1992 immigrants were made eligible for
disability benefits on arrival, and criteria for old age pensions were relaxed to cover immigrants as well.
Initially health insurance was provided to immigrants only for their first 6 months free of charge, with
special provisions to cover the elderly and immigrants with existing conditions. After 6 months
immigrants were expected to insure themselves through existing public Health Funds, as was the case
for the rest of the population. But in 1995 a mandatory universal health insurance law was passed
covering all the Israeli population as well as immigrants on arrival. These changes in benefit policy
meant that immigrants arriving eatly in the wave arrived despite uncertain social and health insurance
benefits, whereas prospective immigrants later in the wave could base their decision to migrate on the

expectation of relatively generous and stable social and health insurance benefits.

The chaotic initial conditions were especially evident in the field of housing. The period of mass influx
in the early 1990s was one of policy improvisation, until eventually housing stocks met demand, and
rental and mortgage subsidy policy stabilized. The fear that housing stocks would not meet the
demands of immigrants led to a relaxation of planning regulations, large and often severely mis-
allocated investments in permanent and temporatry public housing, rental and mortgage subsidies and
tax relief to renters. By 1993-1994 these investments led to a housing boom, but not before immigrants,
especially in the ecarly stage, found themselves sharing crowded and sometimes sub-standard
accommodation. Period and durational factors are quite evident. On the one hand, in 1993 about 50
thousand persons still lived in temporary housing. But on the other, by 1995 the number and total area
of new housing units had almost tripled their levels in 1989. On the individual level, immigrant families
found that achieving a permanent housing solution took four years or more, and in the early years they
had to accept crowded accommodation in locations they did not prefer (Borukhov 1998). Although
conditions for newly arriving immigrants improved over time, it seems likely that differences in housing
conditions and housing resources arouse between period of arrival cohorts, with the earlier arriving

immigrants suffering from a longer period of adjustment and harsher initial conditions.

The literature on employment and wages for these immigrants is particularly rich in temporal insights,
reflecting the scale of the challenge of absorbing a huge and highly skilled labour force which had
arrived in a relatively stagnant economy (Cohen and Haberfeld 2007; Cohen and Kogan 2007; Eckstein
and Weiss 2004; Friedberg 2000; Goldner et al. 2014; Gorodzeisky and Semyonov 2011; Sicron 1998b;
Weiss et al. 2003). Over the decade a large set of employment programs, financial incentives, and
projects to facilitate labour market absorption of immigrants were implemented, focused both on
supporting employment itself and on providing accreditation, language and technical skills — all with
mixed success (Remennick 2003a; Remennick 2007a). Special programs were created for scientists,
physicians, teachers, and engineers (above age 45), especially for the first year or year and a half of stay,
and sometimes for longer. Many of these began only in 1991 or later, and by the first quarter of 1991

41



FSU immigration to Israel in a multidimensional context

the immigrant unemployment rate was over 40% (Paltiel et al. 1997; Sicron 1998b). These rates fell
rapidly, so that after a duration of three years in Israel, for males at least, unemployment was equivalent
to that of the rest of the labour force.

But as these studies have shown, employment levels were achieved at a high cost for many of the
immigrants. Unemployment was more pronounced for females and for workers aged 50 and over, and
both groups were subject to slow entry to the labour force and high rates of permanent withdrawal.
Moreover, despite government programs, there was considerable downward occupational mobility,
more so for women, as the Israeli economy failed to find jobs that matched the skills which were
offered by the immigrants. In addition, wage growth was slow, and most studies found that even over
the long-term FSU immigrants were not rewarded for their pre-migration skills and experience, and
never caught up with the wages of Israeli veterans. In part this was because the skills required in a
Soviet economic structure did not match up to the language and technical skills required in a Western
economy. Paradoxically, the economic boom set off by the immigration wave, although at first
unfavourable to wages of veteran Israelis, eventually caused these to rise rapidly, enhancing the gap
between immigrants and natives and long-term residents (Cohen-Goldner and Paserman 2011;
Gorodzeisky and Semyonov 2011; Razin 2018). Slow immigrant wage growth and rapid wage growth
of natives, along with the relatively short time that immigrants had to accumulate local resources, led
to the persistence of a relative disadvantage in household income for FSU immigrants in the period of

our study.

The pattern of occupational adjustment suggests that it created hardship and stress particulatly for
those professionals who arrived in the early chaotic years (1990-1991 in particular) who were forced to
downgrade their status or to lose their professional identity, and this was especially true for women
and for older persons. Immigrants who made their decision later in the decade already knew the
limitations of the Israeli labour market, not least when considered against the alternative destinations
of the USA or Germany. This appears to have affected comparative self-selection of immigrants to
Israel, Germany and the USA. Immigrants with higher educational qualifications and experience tended
to head for the USA rather than Israel — unlike the eatliest period (Cohen and Haberfeld 2007; Cohen
and Kogan 2007). Thus, although immigrants at the outset of the wave were selected for younger age
than those who came later, had higher educational capital and came from the more central areas of the
USSR, they faced harsher initial challenges navigating the hectic policy changes, substantial hardships
in the labour market, and difficulties in finding and paying for housing. On the other hand, they may
have been selected for higher motivational factors than those who left later, and they may have
benefitted from being “first in line”. For instance, data for highly-skilled FSU immigrants in 1999
showed that whereas only about a third had been able to retain their pre-migration occupational
category, those who arrived in 1990-91 were more likely to have obtained highly skilled employment
than those who arrived later (Paltiel 2002).

2.4 Emergence of local FSU community services and institutions

The influx of such large numbers of immigrants facilitated the creation of a social and cultural
infrastructure that supported the absorption of future immigrants. An “ethnic enclave economy” was
eventually created, as immigrants formed businesses supplying familiar services to their fellows
(Remennick 2003d). This process too took time, and in the eatly years FSU immigrants, perhaps
imbued with an anti-entrepreneurial Soviet mentality, were slow to make use of opportunities to create
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businesses (Razin and Scheinberg 2001). On the other hand, within a relatively short time the wave of
immigrants to Israel created its own, vibrant Russian language cultural services and community
institutions in Israel that smoothed the absorption of later arriving immigrants by providing cultural
continuity and channels for integration into the new country. These included a wide variety of Russian
language newspapers, television and radio channels, bookstores, libraries and entertainment services.
These economic and cultural institutions promoted “transnational’” economic and social ties to the
FSU and lowered the social and cultural costs and risks of movement from the FSU (Elias 2008;
Remennick 2007a; Remennick 2013).

One of the most salient consequences of the scale of this migration and the characteristics of the
population is that it brought with it its own potential health care personnel. Over 15 thousand
physicians, 6 thousand dentists and 25 thousand nurses arrived from the FSU in 1990-2000 to a labour
market that was saturated to begin with (Bernstein and Shuval 1998; Remennick 2007a). The processes
of achieving Israeli licensing (the precondition for entering their profession even at the most basic
level) and obtaining official recognition for medical specializations took many years, and a quarter of
those eligible failed to make any attempt to do so. But despite considerable difficulties, by 2004 half of
all physicians under the age of 45 in Israel were of FSU origin, and a quarter of those over 45. And
after additional training, most nurses of FSU origin retained their profession as well. (Remennick
2007a). Somewhat surprisingly, these numbers did not prevent some FSU immigrants from reporting
that they had cultural difficulties accessing the Israeli health system (Remennick 2003b), but there can
be no doubt that the presence of so many potential mediators who were able to offer Russian-language
services lowered cultural and linguistic barriers to health treatment which are so often present for
immigrants in other settings (see, for example (Lebrun 2012)). The barriers did not fall all at once: it
took time to lower the resistance of professional organizations and to develop programs to ease the
licensing process, and it took as much as five years or more for some medical professionals to acquire
Israeli licenses and even longer to have medical specialties recognized (Bernstein and Shuval 1998).
Thus in the eatly years of the immigration wave, barriers to health care for FSU immigrants were
higher, and declined over calendar time. Potential FSU immigrants arriving later in the wave could
expect to be able to access an understandable health system, and, from 1995 on, they enjoyed universal
health insurance.

2.5 Previous studies of FSU migrant mortality in an environmental transition

framework

The study will build directly on the foundations of previous investigations of mortality of FSU migrants
to Isracl. Three published studies, which relied on the same dataset as this one’, documented mortality
rates of FSU immigrants to Israel in the 1990s relative to the Israeli population (and compared to a
cohort of ethnic German migrants who arrived in Germany in the same period). They explored
temporal change within a broad environmental transition framework (Ott et al. 2008; Ott et al. 2009
Ott et al. 2010). They focus on levels of cause-specific mortality risk and changes in them over time
and suggest plausible mechanisms for the outcomes. An additional study compared stomach cancer
rates in the two settings to local and FSU rates (Ronellenfitsch et al. 2009).

Unlike the present study, the dataset used excluded FSU immigrants to Israel from Central Asian and Caucasian
republics (except for Kazakhstan) in order to preserve the study design, which required equivalence with the
regions of origin of ethnic German immigrants to Germany in the 1990s.
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The point of departure for all these studies was the contrast between health conditions in the origin
and the destination environments, the FSU, Israel and Germany. As in the present study, mortality
outcomes were documented, but controls for the four categories of factors in the health field concept
affecting mortality outcomes are absent, including prevalence and distribution of prominent risk
factors such as alcohol and tobacco consumption, diet, living and environmental conditions both in
the origin and in the destination, as well as changes in socio-economic conditions between the

locations, and utilization of health services.

In the FSU mortality rates had been rising since the mid 1980s, especially for males, widening the gap between
mortality rates there and in Western Europe, where mortality was declining. The FSU had higher death rates for
noncommunicable diseases than any other industrialised country, elevated deaths from circulatory disease in
middle aged adults, and from external causes among young men. The high rates were attributed to a combination
of unhealthy behaviors and lifestyle factors (especially alcoholism, binge drinking and an unhealthy diet), as well
as poor health care within a failing health-care system (Notzon et al. 1998; Shkolnikov et al. 1996). Israel, on the
other hand, had very high and improving life expectancy levels, especially for males, along with relatively low
rates of CVD and alcohol consumption, and a modern health care system (Rosen et al. 2015).

Specific features of this migration wave which might impact mortality, beyond the general contrast of
origin and destination, are put forward to explain the results: for instance, the comparison between
ethnic German migrants to Germany and Jewish migrants to Israel are presented as instances of
“diaspora migration”. Since entitlement to migration in these cases is based on common ancestry,
shared behavioural patterns between the origin and the destination may be present, but also lower
levels of positive health selection. Data point to both ethnic groups enjoying higher levels of health
before migration than the average in their country of origin. Ethnic behavioural/cultural resemblance
between the migrant group and the destination population was suggested as a partial explanation for
the overall similarity which was found in their mortality rates.

Over calendar period, mortality rates in FSU migrants showed a mixed picture of rapid convergence
with Israeli mortality rates, which was interpreted as assimilation, together with persistent country of
origin effects. Age-standardized death rates (ASDRs) for FSU immigrants in Israel were similar to
those of other Israelis and much lower than those in the Russian Federation. Compared to other female
Israelis, female migrants displayed a similar pattern of levels and change over calendar time in ASDRs
and life expectancy at age 15. Mortality rates for male migrants were similar until the mid 1990s but a
gap emerged thereafter. By 2000-2003 the gap in male life expectancy at age 15 was two years.

Considering the high mortality rates in the FSU from circulatory diseases, it was especially remarkable
that for both male and female FSU migrants in Isracl, ASDRs for CVD were similar to those of other
Israclis and declined over calendar year in parallel to those of the destination population. This is
especially notable given the exclusion of the FSU, until recently, from the cardiovascular mortality
revolution which embraced most advanced countries, and the role that medical treatment and
technology played in it (Grigoriev et al. 2014), given that such technology was lacking in the FSU.
Nevertheless, immigrants from the FSU had considerably higher mortality than other Israelis from
external causes and from neoplasms, and especially from cancers associated with infections, and from
viral hepatitis. Rising mortality rates for external causes was suggested as explaining the growing gap
in mortality between males and females. These patterns were interpreted as showing country of origin
effects for diseases with long latency for environmental exposures, as well as the effects of the

hardships and stresses of adjustment in a new country.
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When mortality rates were investigated by duration for both the German and Israeli cohort (controlling
for calendar year time trends) all cause mortality in males but not in females was found to decrease
significantly with increasing duration of residence (RR=0.76, 95% CI: 0.73-0.79 for 9-+years of
residence compared to 0-3 years (Ott et al. 2010)). The effect of duration of stay for males was
particularly pronounced for infectious diseases, cancer, and CVD. For females there was a decline in
cancer mortality with increased duration of stay, and for both male and female migrants in Israel there
was a large reduction in external cause mortality. Although the authors note that these duration effects
might be explained by arrival cohort effects (due to earlier arriving migrants, with the longest durations
of residence, having lower mortality rates) no attempt was made to investigate this. And although the
changes over duration were interpreted as due, possibly, to adaptation to the local environment as well
as access to better health care and medical services, it was also noted that these explanations were

weaker for certain types of cancer mortality with long latency and relative insensitivity to medical care.

Rates of mortality from infectious diseases and from cancers which are possibly due to infectious
agents were investigated in detail (Ott et al. 2008). These included stomach cancer and peptic ulcers
(duodenal and gastric) and gastric adenocarcinoma (all associated with H. pylori), cancer of the liver
(associated with Hepatitis B and C virus) and cervical cancer (actiologically associated with human
papilloma virus). It was found that FSU migrants in Israel had higher mortality than other Israelis from
viral hepatitis, stomach and liver cancer, but not from cervical cancer. For stomach cancer (but not
the other causes) mortality decreased with duration of stay. Here too, these results were interpreted as
due to exposure to infectious agents in the country of origin. The authors state that the apparent decline
in mortality from stomach cancer with duration was not due to arrival cohort effects. However, in this
analysis calendar year was not controlled for, nor were rates by arrival cohort reported.

Although these studies found both duration effects and calendar year effects, the framework of analysis
is not multidimensional and multifactorial. The possibility of confounding of one temporal dimension
by another is not investigated thoroughly. The studies focus on the contrasts between origin and
destination but ignore the possible impact of the changing socio-economic context we have just
reviewed, and the impacts of developments and changes in the migrant group itself, and in its reception
and adjustment in Israel or Germany. The present study will attempt to remedy this.

Morteover, apart from gender differences, the studies treat the migrants as a homogenous group,
ignoring the possibility of differential time patterns by age, by area of origin in the FSU, by ethnic
group, or by arrival cohort, and how measured effects in one time dimension may be confounded by
other time dimensions. Aggregate measures of relative mortality in any time dimension may have been
created by (or may conceal) differential patterns in any of the other temporal dimensions.
Inconsistencies in the results themselves suggest this might be the case: although for males overall
mortality is found to decline with duration, analysis by calendar year showed increasing divergence with
mortality from other Israelis. And for females, although there was similarity to Israeli rates when
examined by calendar year, when analysed by duration of stay, rates appeared to decline. Here too the
findings call for more detailed investigation.

2.6 Expected mortality patterns by calendar period, arrival cohort and duration

Our review of the characteristics and coutse of the 1990s FSU migration wave to Israel demonstrates
why a uni-dimensional environmental transition paradigm cannot adequately account for the factors
impacting mortality of FSU immigrants in Israel. Yet this paradigm was the guiding interpretation in

previous FSU migrant mortality studies. The review shows that the migration wave created its own
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“environment”. The social, economic and cultural context of the migration wave evolved over calendar
time and was a joint product of circumstances in the FSU, of immigrants from the FSU’s collective
adaptation to life in Israel and the local responses to their entry and presence. These included policy
measures by the Israeli government in reaction to the large influx, and the social and cultural responses
to the arrival of a massive number of newcomers, as well as changing economic conditions which were
in part created by the large influx. The disorder and uncertainty of the eatly stages of the wave contrasts
with the relative order of its later stages. The expected differential duration processes (by gender, origin,
ethnic group, age, educational qualifications and other characteristics) which alter mortality risks with
cumulative adjustment are superimposed on powerful calendar year processes which transformed the
setting in which these processes unfolded. Likewise, the FSU immigration wave is not an unbiased
representative sample of the Soviet Union population, nor even of that of the Jewish population there.
Changing selective patterns by age, gender, geographical origin, ethnicity, education and occupational
profile all mean that arrival cohorts altered as the immigration wave unfolded, with possible impacts
on health. Social, economic and cultural processes over the period of observation changed incentives
to migrate and migration profiles, creating substantial differences between successive arrival cohorts
which expressed themselves in measured socio-demographic characteristics (and possibly in
unmeasured ones as well). Relative mortality risks, overall and by cause of death, while potentially
changing in each of the three temporal dimensions, may differ not only by age group, gender,
geographic origin in the FSU and by ethnic group, but by arrival cohort as well, even net of these
cohorts’ demographic composition. A principal goal of our analysis is to establish whether, and to what

extent, this was the case.

We will now address expected temporal patterns by socio-demographic characteristics in greater detail.

2.6.1 Negative self-selection?

The first matter to address is the question of self-selection of relative health (frailty or robustness) and
characteristics associated with health since, as we have seen, the literature on changes in relative health
and mortality over time has been bound together with the question of selection, particularly in the
HME literature. The principal theoretical contentions are that favourable self-selection of the health
of migrants is greater the more migration is the result of economic motivations and the greater the
costs of voluntary migration: the higher the obstacles, and the greater the differences between origin
and destination in returns to economic skills, the greater the selection of positive qualities will be (as
measured against the origin, but often against the destination as well). Reflecting the social and
economic structure of the countries of origin, economically motivated migrants are often
preponderantly relatively young males, who will be the prime beneficiaries of these selective forces
(Chiswick 2000; Chiswick et al. 2008; Jasso et al. 2004; Wallace and Wilson 2019). Although a long-
term advantage is possible, the effects of this positive selection appear to diminish over duration of
residence, whether due to the environmental transition mechanism of (negative) “acculturation” with
its accompanying loss of behavioural or early life exposure advantages, or through increasing frailty as
temporary advantages are lost through “regression to the mean” (see above, Section 1.2.5.1).

Positive selection implies a negative corollary: non-economically motivated migrants (among them
refugees) will be less favourably self-selected, as will be the accompanying spouses, children, or parents
of economically motivated migrants. And further, countries which provide a safety net of social
services, by lowering the obstacles, will attract immigrants who are less-skilled and frailer, the so-called
“welfare magnet” hypothesis of migration flows (Borjas 1988; Borjas 1994). Linked to this is the
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hypothesis that the self-selected positive characteristics that are required to motivate migration may
decline over consecutive periods of arrival through the processes associated with “cumulative
causation” (Fussell 2010; Massey 1999; Massey et al. 1993). The growth of self-sustaining migration
networks lowers the monetary and social costs of migration, as the knowledge of the advantages of
migration spread in the origin community, as policy and economic relationships alter the economic
and social benefits in origin and destination, and as the migration community in the destination evolves
(providing its own social and economic services to its members). Lower barriers and positive incentives
can be expected to create a negative trend in arrival cohort human capital and an associated negative
trend in arrival cohort relative health.

Some of these theoretical propositions have been used to explain patterns found in Israel in the 1990s.
They appeared first in the field of wage assimilation. Among FSU immigrants in the 1990s, weak or
absent wage assimilation over duration of residence are explained as due to negative self-selection of
observed and unobserved characteristics (Cohen and Haberfeld 2007). After 1992, as opportunities to
migrate to the USA and Germany emerged, Israel, with its lower batriers to entry, received immigrants
who were older and had lower education and skills than those reaching the USA (although higher than
those reaching Germany), qualities which are associated with poorer health and higher relative frailty.
(Cohen et al. 2011). On the other hand, gender was not associated with migration motivations and type
of migration. Since both male and female FSU migrants had been in the labour force before migration
and were highly educated, gender differences in selection of human capital characteristics (and by
implication of relative health)were not expected and were not found among FSU immigrants to Israel
(Cohen et al. 2011).

Recently these theoretical arguments have been put forward as an explanation of patterns found in
immigrant health in Israel. It is argued that in Israel the pattern observed in the HME literature is
reversed. Relative frailty/ill-health is selected, due to a preferential immigration policy which is not
based on employment potential, but rather on the ethnic diaspora-based model. One study (Constant
et al. 2018), comparing self-reported health and use of prescription drugs among migrants aged 50 and
above to natives in Isracl and 16 European countries, found that the migrants had a relative health
disadvantage (when controlling for socio-demographic and economic variables) at shortest durations
of residence which persists for up to twenty years, unlike immigrants to Europe who are healthier than
natives on arrival, but loose their advantage over time. They concluded that this “sick immigrant effect”
was due to differences in migration policy between Israel and Europe: Israel’s relatively generous
immigration regime for Jews and their families attracts relatively sick immigrants, because there are no
external controls or self-selection on positive health or health-correlated attributes (such as education
or motivation) as in the European countries. Rather, in their view, the motives for immigrants’ move
to Israel “is mostly dictated by ideological or religious reasons”, and Israel’s generous provision of
subsidized travel, citizenship, economic support, and health insurance on arrival may encourage
immigration of the “weak and ailing”. And beyond the low economic barriers, “diaspora” migration
may involve lower psychological-cultural challenges since the migrant may see himself as (re)joining a
group in which she/he will belong to the dominant majority (Constant et al. 2018). Another study
reached the same characterization (Pinchas-Mizrachi et al. 2020): FSU immigrants in Israel display a
“sick immigrant effect”. The authors found that immigrants as a group, and especially males, had a
higher cumulative risk of mortality when measuring survival from 1990 to 2016 of FSU immigrants in
Israel who arrived in 1990-1995 and were born in 1940-1950 and comparing it to that of Israeli Jews
born in Eastern Europe who arrived before 1960 and their offspring (born in the same years) over the
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same interval. However, they found that when income was controlled for, the relationship held only
for immigrants with low incomes in Israel. FSU immigrants who had achieved high incomes had lower
cumulative risk, and there were no differences between immigrants and the control group in the
middle-income category. They too explain their findings as being due to the lack of barriers to
migration of Jews and family members created by the Law of Return, which may even encourage sick
people to make use of their right to free health services in Israel. They suggest that the relatively better
health of higher income migrants is explained as due to their lower levels of stress and their adoption
of better health behaviour in Israel.

Unlike the present study, neither of these studies tests for cohort or period differences, and both cover
restricted age ranges (although Constant et al. test for a “period” effect which is associated with the
survey year). Constant et al. interpret longitudinal effects from pooled repeated cross-sectional samples,
ignoring the very considerable differences between the cohorts of immigrants who arrived in Israel
over its history. Indeed, the history of migration to Israel has unusual consequences for a study
comparing immigrants and natives. They do not take into account that in 2010, the midpoint of their
data, the study group is larger than the control group! Among Israelis over 50 years of age the majority
were born abroad and only 40% were born in Israel, and most of the latter were second generation
immigrants (ICBS 2011). Thus comparing “immigrants” to “natives” will have a very different meaning
in Israel than it does in most European countries, where the control group is an overwhelming majority
in a long established population. The Pinchas-Mizrahi study uses European born immigrants who
arrived in Israel before 1960 and their offspring as a control group. But this comparison group is the
core of the population with the greatest income and accumulated wealth in Israel, attributes which are
clearly associated with health (Lewin-Epstein and Semyonov 2013; Semyonov and Lewin-Epstein
2011). It is all the more surprising, then, that FSU immigrants with middling or high income have
equivalent or even lower mortality risks than the control group. Accumulated wealth, not measured
directly by income, might also bias comparisons in the low income group. Finally, neither of these
studies disaggregates overall mortality/health by specific cause, as will be done in this study.

Beyond these methodological difficulties, these findings are not consistent with our survey of the
course of FSU migration to Israel, previous analysis of comparative mortality of this cohort, and the
types of demographic selection that have been observed in FSU immigrants to Israel (section 2.2). FSU
migrants to Israel were self-selected by demographic characteristics, and some of these characteristics
are associated with positive relative health. While the level of education of Jewish FSU migrants
reaching Israel declined over the course of the wave and may have been lower than that of FSU
migrants reaching the USA, it remained higher than that of the Israeli population overall, a factor which
would lead us to expect a mortality advantage. Although the stream of immigrants was relatively old
compared to the Israeli population, it was relatively young compared to its origin population, and
arrived with younger family members, which should promote the relative health of the elderly (below,
section 2.6.3). While previous studies found differences between FSU immigrants and other Israelis by
specific cause of death, overall standardised mortality rates of female FSU migrants were equal to those
of other Israelis, and for male migrants they were similar initially, although a gap developed over the
period of observation (section 2.5). Initial levels of life expectancy of FSU immigrants in Israel were
higher than the average in the FSU, but also higher than those reported for Jews in Moscow in the
early 1990s. In the oldest age group (over age 65) males enjoyed an initial advantage in life expectancy
which only faded by the end of the period of observation, whereas females maintained an advantage
throughout (Ott et al. 2009). These findings are not consistent with the expectations of HME theory,
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that non-economic migrants do not benefit from favourable self-selection, that older immigrants are
expected to be disadvantaged, and females more disadvantaged than males. The evidence does not
appear to support uniform negative selection of health for FSU immigrants.

Given these considerations, this study will test whether the negative, “sick immigrant” model is
confirmed once a multidimensional temporal model is applied for all-cause mortality and for cause of
death groups, and detailed socio-demographic characteristics are controlled for, or whether the HME
model is challenged in this case. The HME model argues that initial migrant advantages fade over
time, whether due to “acculturation” or regression to the mean. Temporal models will examine whether
negative or positive duration effects can be found after adjustment for calendar years effects and/or

arrival cohort effects.

2.6.2  Arrival cohort creation

We have shown that demographic self-selection varied profoundly over calendar period, and this may
have created arrival cohort differences in health, a factor which has not been adequately examined in
previous studies. As conditions in Israel and the FSU changed and developed, partly in response to
changes induced by the wave, migration incentives and migration composition altered. It began in
conditions of widespread distress in the FSU, but while the Jewish population of several FSU republics
were transferred completely to Israel, others, and in the Russia Federation especially, a greater
proportion was left behind or preferred other destinations. Average education was high but declined
as the wave matured. And as the wave continued, an increasing proportion was contributed by non-
Jews with family relationships to Jews, whose motivation for migration was far less likely to be cultural,
ideological, or religious, who would not necessarily share the positive psychological advantages ascribed
to “diaspora” migrants, nor the health benefits credited to Moscow’s Jews, deriving from patterns of

culturally determined health-related behaviour (section 2.1.1).

The immigrants who arrived in 1990-91 are distinguished not only by their demographic profile, but
by their motivations for leaving the USSR, the conditions in which they left their birthplace, and the
circumstances they confronted on arrival in Israel. The earlier stages of the migration wave were cleatly
influenced by the dominance of “push” factors due to harsh conditions in the collapsing USSR
(including fears of anti-Semitism and socio-economic and political disruption), which swept through
portions of the Jewish population who had not previously considered migration to Israel or elsewhere
(Brym and Ryvkina 1994). It is notable that migrants from Moscow and St. Petersburg are more
concentrated in this period. The wage assimilation literature found that this arrival cohort was the most
positively selected with respect to labour force attributes, although there is no analysis of whether this
led to greater success (Cohen and Haberfeld 2007). As the stream stabilized and “institutionalised”,
“pull” factors based on knowledge of conditions in Israel became more salient. After the initial “panic”
migration of 1990-91 there was more opportunity to weigh alternatives. These included the costs and
benefits of staying in the FSU, moving to the USA or Germany, or accepting the Israeli “bundle”
which included free passage, social welfare benefits, family connections to previous immigrants and
the presence of a large and established Russian-speaking culture which could ease adaptation. In
addition, the establishment of universal medical insurance in Israel (available on arrival from 1995
onwards while health services in the FSU continued to deteriorate) enhanced the likelihood of
migration motivated directly by (ill-) health in vulnerable populations (Findley 1988). If in the eatly
stages of the migration wave fear of antisemitism was a prominent factor, as knowledge of the
“immigration offer which Israel extended became widely known it appears to have been sufficient to
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motivate non-Jews with formally sufficient family connections to Jews to choose it, given the
persistence of social, political and economic difficulties in the FSU. Likewise, in later stages of the wave
the portion of migrants from the more peripheral areas of the FSU increased, including migration from
the Asian and Caucasian republics. Since, eventually, they were transplanted to Israel almost in their
entirety, clearly selectivity was lower in their case. The dominance of “push” considerations emerged
again only briefly in 1998-1999, when immigration rates rose as a severe financial crisis in Russia
brought about renewed panic (Tolts 2003).

Our analysis will test whether whether the 1990-1991 arrival cohort had distinct mortality
characteristics and whether the relative health of FSU migrants who arrived afterwards declined with
advancing period of arrival in Israel. One must also ask whether differences in arrival cohort patterns
in relative mortality can be accounted for by the observed socio-demographic characteristics (gender,
age, geographic origin, education, and ethnic group), or whether, controlling for these observed
characteristics, an additional cohort effect of “unobserved” relative health/frailty remains. Such
“unobserved” factors will fall in one of the four categories of the health field concept, which are not
measured in our dataset: genetic and biological factors, differing behavioural patterns, environmental
exposures, and differential impacts of the Israeli health system (given that universal health insurance
was available from 1995), which are not completely correlated with the controlled characteristics.

2.6.3 Selection and temporal patterns by observed socio-demographic characteristics.
2.6.3.1 Gender differences.

Higher life expectancy was found among FSU Jews of both sexes as compared to the Russian
population, together with a much smaller gender gap in life expectancy. The analysis of the evidence
available from Moscow in the early 1990s attributes the advantage (compared to non-Jewish Russian
males) as primarily due to favourable behavioural and lifestyle patterns, which promoted relatively low
mortality from cardiovascular disease and external causes. The explanation by behavioural/cultural
differences followed from the fact that the advantage was not shared by Russians with equivalent high
educational qualifications (Shkolnikov et al. 2004b). Lower Jewish female mortality, on the other hand,
was matched by that of Russian women with equally high levels of education. While Jewish women
had an advantage in CVD mortality relative to Russians, they had a relative disadvantage compared to
educated Russian women in mortality from breast cancer and “other” cancers (such as colorectal
cancers and leukaemia) — explained as possibly partly genetically-determined and partly exposure-
related — and only a small advantage due to accidents, violence and infectious diseases. Whether
mortality patterns in Moscow (given its advantages as the center of the USSR) were shared by Jews in
more peripheral areas is not known. However, it appears that the primary features found in Moscow
were displayed by all FSU migrants to Israel: a relatively small gender gap, similar all-cause and CVD
mortality compared to other Israelis, higher external cause mortality and higher neoplasm mortality.
Previous analysis of this dataset showed that the disadvantage in neoplasm mortality rates of FSU
migrants in Israel was shared by both sexes, a disadvantage which declined over duration of residence
(Ott et al. 2010). However, over the period of observation (1990-2003) the gender gap in FSU migrant
life expectancy increased, due primarily to higher external cause mortality among males, resulting in a
slower rate of improvement among male FSU immigrants compared to other Israelis. (Ott et al. 2009).

Although the wage assimilation literature suggested that differences in selective forces between the
genders are less likely in the case of FSU immigrants to Israel (section 2.6.1), the literature on FSU

immigrants finds that women faced greater hardship in accessing employment and preserving
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occupational status in Israel, and that this generated greater stress in middle-aged FSU women (Ritsner
and Ponizovsky 2003; Ritsner et al. 2000b). Gender differences in the association of hardship and stress
and their possible mortality outcome would lead one to expect a more rapid increase over duration of
residence in mortality from external causes for women rather than men. But the literature also finds
that FSU women had greater resilience and ability to adapt to the conditions in their new country,
which would imply that despite worse circumstances stress-related mortality may remain low
(Remennick 2003a; Remennick 2003b). And given the chaotic conditions in the early 1990s which were
later ameliorated, and their differential impact by gender, one can anticipate differential period and
cohort impacts on relative mortality. This study will attempt to establish whether the differences by
gender in calendar year patterns by cause in FSU migrant mortality which were found in previous
studies, along with differences by gender in eatlier analysis of duration patterns, are modified when a

multidimensional analysis is made and the dimensions disentangled.

2.6.3.2 Age

The evidence on differential relative mortality and health outcomes for FSU migrants by age is mixed,
as are indications of possible temporal patterns. It is generally predicted (by the HME literature in
particular) that since migration decisions are taken by young adults it is they who should enjoy the
health advantages which are due to self-selection, whereas accompanying elderly would not be
positively selected. And since difficulties in socio-economic and cultural adjustment should increase
with age, deterioration in health over duration should be greater for the elderly (Chiswick et al. 2008;
Jasso et al. 2004). Previous findings for FSU migrants in Isracl do not consistently reflect these
expectations. On the one hand, previous analysis of this dataset showed that the elderly had an
advantage in mortality relative to other Israelis and a negative trend in relative mortality was weaker
for them than for younger age groups (Ott et al. 2009). And on the other hand, analysis of self-assessed
health showed that elderly migrants to Israel suffered from a distinct disadvantage relative to other
Israelis, a disadvantage that diminished only after 20 years of duration of residence, unlike elderly
migrants in European countries who enjoyed an advantage in self-assessed health that persisted with
duration of residence (Constant et al. 2018).

These contradictory findings combine with equally discordant observations concerning age-disparities
in risk factors. Some studies show that for older immigrants the loss of professional identity was
particulatly acute, since they left behind highly-skilled jobs with which they identified, found it difficult
to acquire local skills and tended to remain unemployed (Litwin and Leshem 2008; Remennick 2007a).
Their lack of wage income and their loss of USSR pension income was a further disadvantage, and all
these contributed to higher levels of stress among the elderly (Ponizovsky et al. 2009; Ritsner and
Ponizovsky 2003). Given their contrasting experiences in the Israeli labour market, together with the
obstacles to language acquisition and retraining which increase with age, we can expect that older, pre-
retirement adults (aged 35-59) will have faced greater and more enduring hardships than younger adults
(ages 15-34). On the other hand, the higher educational qualifications of elderly FSU migrants
compared to the Israeli population, should serve as a protective factor. Moreover, the evidence we
reviewed showed that the elderly who migrated to Israel were a self-selected group of the elderly Jewish
population of the FSU: they tended to be members of complete migrating family groups with younger
relatives, and continued to live in multigeneration households in Israel (Sicron 1998a). Such family
relationships are generally regarded as promoting health and buffering mortality risks (Matthews et al.
2010; Rogers 1996). On the other hand, multi-generational households have also been reported as a

potential source of stress for the elderly in some circumstances (Ritsner et al. 2000a), but as housing
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conditions for immigrants improved over the decade, these stresses may have alleviated, leading to a
positive duration or period effect. As for younger immigrants, a corollary of the positive role of
multigenerational households on members of all age groups is that younger or divorced immigrants,
who may have arrived alone and without such support, would be more exposed to stress (Mirsky 1998).
Finally, migrant community characteristics may have served as buffers. One would expect that the
emergence of local Russian language cultural media and institutions, along with the increase in the
number of Russian-speaking health professionals which made it easier for FSU immigrants to negotiate
the Israeli health system would enhance the relative wellbeing of all FSU immigrants, and in particular
of the elderly (aged 60 and above). The temporal expression of these improvements would be difficult
to predict. To the extent that these factors are cumulative, they may impact immigrants by duration of
residence. But equally, since they emerged over calendar period independently of duration, they might

provide a positive impact on the mortality of all older immigrants at all durations of residence.

This study will test whether younger FSU migrants enjoy better health which is sustained to a greater
extent than for older immigrants over duration of stay, as the HME model and previous literature
predicts, or whether then unusual age profile of this migration wave had unexpected consequences
both on levels of self selection and in temporal patterns of relative mortality. Equally, it will explore
whether differences by age are modified when examined in a multidimensional context.

2.6.3.3 Ethnicity

Ethnic differences in mortality in this population have not been investigated previously. Previous
analysis of this dataset argued that the lower mortality risks of FSU migrants in Israel compared to
those of the Russian Federation were due to country of origin effects: health-promoting characteristics
of the Jewish community in the FSU which the migrants brought with them (Ott et al. 2009). However,
since the immigration wave encompassed both Jews and non-Jews, and the proportion of non-Jews
increased as time went on, it is possible that ethnic differences in levels of mortality and in patterns of
causes of death influenced the aggregate trajectory of mortality of the migration wave in Israel. The
profound reversals of mortality improvement which the USSR experienced from the 1970s through
the 1990s centered on male mortality, and specifically on high rates of CVD and external causes of
death. The high level of these have been attributed to a combination of 1. lifestyle and behavioural
factors (especially high alcohol consumption and smoking, and possibly nutrition); 2. institutional
factors and in particular the failures of the health system; 3. socio-economic factors and especially the
greater disadvantage of manual workers and the less educated in the FSU when compared to western
countries; and linked to these, 4. psycho-social factors precipitated by the stresses of the economic
hardships and social breakdown of the last years of communism and the first decades of the post-
Soviet era (Andreev et al. 2003b; Bobak et al. 1998; Shkolnikov et al. 2006; Shkolnikov and Leon 2006;
Tillmann et al. 2017). All these factors may have impacted the non-Jewish component of the

immigration wave more than the Jewish component.

On the basis of comparative analysis of mortality patterns of Jews and non-Jews in the early 1990s
Shkonikov et al. (2004a) found that Moscow’s Jews did not share the disadvantages of the general
Russian population. Since non-Jewish males who immigrated to Israel as family members of Jews
presumably came from similar social milieus to the rest of their family, they may have shared to some
extent the risk-averse behavioural patterns of Jewish males or to the patterns which characterised FSU
males (Shkolnikov et al. 2004a), but there is no direct evidence for this. Presumably, the higher
educational level of migrants to Israel ( Jews and non-Jews alike) should modify and diminish the
impact of behavioural factors on mortality patterns in Israel, but not eliminate them entirely. Exposure
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to Israel’s health system would benefit both ethnic groups, immediately providing more modern and
more accessible health care, which might be particulatly relevant to avoidable causes of mortality, such
as CVD and certain cancers, where early detection might modify mortality. But although immigrants
will have distanced themselves from the deleterious socio-economic and psycho-social factors of the
FSU, they will be exposed to new challenges of adaptation in Israel, and these may have been
differential by ethnic group (see below). Potentially risky behavioural factors may be moderated over
duration of residence with adaptation to Israeli social norms, where alcohol and tobacco consumption
is much more moderate (Neumark et al. 2007), but ethnic differences in levels and changes over time
may remain. Finally, the biogenetic vulnerability to certain diseases, (Shkolnikov et al. refer to diabetes
as well as colorectal, breast, and ovarian cancer among Jewish females), would not be shared by non-
Jewish migrants, and thus differences in mortality patterns should be present.

Social status may create potential risk factors as well. Israel’s immigration law, the Law of Return, was
formulated to bolster Israel’s existence and status as a Jewish nation-state. The fact that widespread
intermarriage in the FSU ensured that the law enabled the entry of large numbers of non-Jewish
immigrants was viewed in Israel as paradoxical at least, and not infrequently, as controversial and
undesirable (Remennick 2007a). As legitimate immigrants under Israeli law, these non-Jewish
immigrants were eligible for the same public support for immigration benefits as Jews, and once in
Israel, attended the Jewish education system, and were subject to the same benefits and obligations
(including requirements for military service) as the rest of the Jewish public. Socially and economically
their adaptation to Isracli society did not outwardly differ from that of Jewish immigrants.
Nevertheless, since officially they are not Jews by religion, their personal civil status suffers from
handicaps. Since marriage and divorce in Israel are governed by religious law, their lack of official
religious status creates barriers and obstacles for family formation and dissolution. And in a nation
state that defines itself as Jewish, their official non-Jewish status sets them apart. This difference in
civic status may be a potential source of social, economic and psychic hardships which may act as risk
factors for poorer health.

Unfortunately, there has been little or no investigation of differences in the socio-economic adaptation
to life in Israel between Jewish and non-Jewish FSU immigrants, let alone differences in health status.
This may be due in part to public discomfort and reticence: avoidance of a topic which may suggest
that Jews and non-Jews differed in their motives for migration and in their social and economic
reception in Israel (Remennick 2007a). Indeed it seems that only the degree of their civic inclusion in
terms of their national, ethnic and religious identity and the degree to which this has elicited prejudice
and discrimination, have received scholatly attention (Cohen and Susser 2009; Prashizky and
Remennick 2012; Remennick 2018; Yakobson 2010).Without comparative socio-economic
information we cannot anticipate the extent to which differences in patterns of adjustment of Jews and
non-Jews to life in Israel had health consequences, nor whether the impact of such factors may have
changed with duration of residence in Israel.

Although information on adaptation to life in Israel by non-Jewish immigrants is not available, it has
been argued that motivations for migration may have differed by ethnicity. The increase in migration
of non-Jews over time has been described as evidence for a gradual shift in the relative dominance of
“push” over “pull” considerations in the immigration wave (Remennick 2007a). If such differences in
motivation were present, they may have led to negative self-selection in health-related characteristics,
even encouraging immigration of individuals in poorer health for whom the provision of health care
was a motivating factor.
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Given the epidemiological gap between the two ethnic groups in the FSU, comparing their mortality
trajectories in Israel is both unavoidable and desirable in the context of this study. It provides us with
the opportunity to see whether, and how, a “Russian” mortality pattern is transformed by migration to
a Western health system and economy, and a different cultural context. Here an “environmental
transition” theme overlaps our interest in multidimensional temporal dynamics, without adopting the

simplifying assumptions of the former.

In view of this discussion this study will describe differences in the patterns of relative mortality
between Jews and non-Jews, examine whether temporal patterns differ between the groups, and
attempt to determine the extent to which such possible differences affect the average patterns found
for the population overall.

2.6.3.4 Geography

FSU migrants to Israel came from a wide variety of regions within the FSU, and the geographic profile
of the areas of origin of the migrants changed somewhat over time, reflecting both the dispersion of
the Jewish population in the FSU, and the degree to which local conditions encouraged migration to
Israel (see below, Section 3.2).

Health conditions in a territory as vast as the FSU were not uniform, either in their levels or in their
trends over time, nor in environmental exposures. Although levels of life expectancy at birth in the
early 1980s were higher in the European republics than in the Central Asian and Caucasian republics,
the mortality crisis of the 1980s and 1990s halted or reversed the improvement of life expectancy at
birth in the former regions, while in the later regions the picture was mixed, with some improvements
in the Caucuses and relative stagnation in most of Central Asia (but not reversal. perhaps because the
Islamic heritage in these areas limits alcohol consumption). In these regions the gender gap in life
expectancy was similar to European levels and far smaller than in the European areas of the FSU,

although this may be explained by lower levels of female health rather than lower male mortality (Leon
and Shkolnikov 1998; McKee and Chenet 2002; McKee et al. 1998; Nolte et al. 2005).

However, it is likely that throughout the FSU, as in Moscow, Jews had a distinct health profile both
due to their higher educational profile and cultural-behavioural differences. In areas of Central Asia
and the Caucuses, many Jews belonged to distinctive ancient cultural communities (Bukharan Jews in
Uzbekistan and Tajikistan, Mountain Jews in Dagestan of the Russian Federation and in Azerbaijan,
Georgian and Armenian Jews) but although some information on the distinctive demography of these
communities is known, there is no information on their health and mortality patterns (Tolts 2008; Tolts
2014a). In the Ukraine, the Baltic States, Moldova and in the more peripheral areas of Russia, it is
possible that Jews shared the advantages they showed in Moscow, but this has not been demonstrated.
In the 1980s and eatly 1990s total life expectancy at birth was higher in the Ukraine, Belarus, Moldova
and the Baltic States than it was in Russia (Wotld Bank 2020). It is possible that the relative mortality
advantage of Jews in these locations was smaller than in Moscow in the early 1990s, where mortality
conditions deteriorated sharply with the collapse of the USSR (Chenet et al. 1998a; Chenet et al. 1998b).
Nevertheless, whether relative advantages existed or not, it is likely that since mortality rates in Moscow
before the crisis of the late 1980s were lower than in the rest of Russia, Jews from Moscow and St.
Petersburg, the administrative and cultural and educational centers of the FSU, had a mortality
advantage over Jews from more remote areas, and would have brought this advantage with them to

Israel.
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When migration involved the transplantation of complete communities (as it did for the non-European
republics of the FSU) we cannot expect patterns of positive health self-selection, and possible arrival
cohort differences may be moderated. In other areas, where migration was more selective (the Russian
Federation, and Moscow and St, Petersburg in particular) arrival cohort patterns will be more likely.
Investigations of wage assimilation and labour market success of FSU immigrants in the early years
after their arrival found that FSU female immigrants from Asian areas suffered from greater
disadvantages than European-born women, and that Asian-born men suffered a disadvantage in wages
compared to European-born men (Haberfeld et al. 2000). Lower selectivity combined with evidence
for weaker economic adjustment may point to greater health problems for immigrants from Central
Asia and the Caucuses.

This study will document the differences in the patterns of relative mortality between immigrants from
the different geographic regions of the FSU, examine whether temporal patterns differ between the
groups, and attempt to determine the extent to which such possible differences affect the average
patterns found for the population overall

2.6.4 Conclusion - expected temporal patterns in relative risk

We have reviewed a variety of factors which might have had an impact on individual mortality risks
and on the trajectory of mortality rates for the FSU migrant. Our review has shown differences by
socio-demographic characteristics in the rates and motivations for migration which may have impacted
the health status of arriving immigrants, and some differences in their patterns of adaptation to life in
Israel, which may equally have had health consequences. We have shown changes over calendar time
in policies, in the nature of the health system, in the social and economic conditions which awaited
immigrants in Israel and were engendered by their presence, as well as the gradual emergence of a local
FSU-migrant community. All these are environmental developments with potential health
consequences. We have seen that changes in self-selective pressures affected the profile of arriving
immigrants over time in response to conditions in the FSU, in Israel itself, and with the changing
availability of alternative destinations. these are likely to have created changing health profiles by arrival
cohort. And in addition, although economic assimilation in Israel progressed with duration of
residence, FSU immigrants were left with an enduring relative disadvantage in employment and
housing, and their economic absorption was differential by age, gender, period of arrival and
occupation. All these factors, taken together, justify a multidimensional temporal approach to the
analysis of relative mortality, in which relative mortality trajectories are not only a function of duration
of stay and “acculturation” in an “environmental transition” framework, but of factors determined by
calendar period and arrival cohort as well. Our task is now to document the changing demographic
characteristics of FSU immigrants in Israel and investigate the dynamics of duration, calendar period
and arrival cohort differences in relative mortality (as a group, by gender, by age, by geographic origin,
and by ethnic group), attempting to weigh the relative impact of each dimension on overall mortality
and on specific causes of death.
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Section 3.0 Data sources and statistical methods
3.1 Data sources and construction of the analysis file

The data for analysis were assembled from matched records which derive from three administrative
data files within Israel’s official statistical system:

1. Immigrant records (IR),
2. The Population Register (PR) of Israel,
3. Death records (DR).

3.1.1 Immigrant records

The Israel Central Bureau of Statistics (ICBS) receives a monthly data file containing electronic records
of the Immigrant Registration Questionnaire for each immigrant or potential immigrant (ICBS 2009).
It is this questionnaire which is used to record initial data in the PR, including the official nine-digit
Personal Identification Number (PIN) which is used on all official records for Israeli residents, as well
as additional fields which are not required by the Population Registry Law, 5725-1965. An immigrant in
this file is defined as an ‘Oleh’, a person eligible for permanent residence in Israel under the provisions
of the Law of Return 5710-1950 or a family member of an Oleh who was eligible under the Law of Entry
into Israel 5712-1952. The Law of Return grants citizenship to any Jew who expresses his desire to settle
in Israel, with discretion granted to the authorities on grounds of health or state security. Administrative
regulations and legal precedent govern the documentation required to attest whether a person will be
considered a Jew under the law. For the purposes of the law, as amended in 1970, this right is extended
to “a child and a grandchild of a Jew, the spouse of a Jew, the spouse of a child of a Jew and the spouse
of a grandchild of a Jew”. This extension was passed into law in order to consciously mirror the
German Nuremberg Laws of 1935, effectively offering the right of citizenship in Israel to anyone who
would have been denied citizenship of Germany under those laws (Rubenstein 1998). In practice this
means that persons who are not Jews by religion or ethnic origin can also receive immigrant status
under the Law of Return. And in addition, since these family members may have close relatives or
children who are not themselves eligible under the Law of Return, they may be granted immigration
status discretionally by the Ministry of Interior, under the provisions of the Law of Entry. The large

number of non-Jews in the 1990-2003 immigration cohort entered Israel under these provisions.

The registration questionnaire includes the following information: country of birth, last country of
residence, citizenship, date of birth, sex, religion, marital status, occupation abroad, number of persons
accompanying head of family, years of schooling, and first address in Israel.

For this study, immigrant records were selected whose country of birth and country of last residence
were both recorded as either the USSR or one of its successor states (the Russian Federation, Ukraine,
Belarus, Moldova, Lithuania, Latvia, Estonia, Georgia, Armenia Azerbaijan, Turkmenistan, Uzbekistan
Tajikistan Kazakhstan, Kyrgyzstan) and who entered Israel in the years 1990-2003. Altogether 926,890
records of FSU immigrants answering these criteria were identified, constituting 83 percent of

immigrants who entered Israel in this period.

Table 3.1 All Immigrants to Israel and from the FSU, by year of entry
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Year All Immigrants Immigrants born
to Israel and last residence
in the FSU
Total 1,119,836 926,890
1990 199,516 184,030
1991 176,100 147,068
1992 77,057 64,756
1993 76,805 66,014
1994 79,844 67,489
1995 79,361 64,542
1996 70,919 58,737
1997 66,221 54,274
1998 56,730 44,794
1999 76,766 64,848
2000 60,201 48,800
2001 43,473 32,031
2002 33,570 17,661
2003 23273 11,846

Source: ICBS Israel.

3.1.2 Matching immigration records with the Population Register
The immigrant records were matched with the PR (using the unique official PIN which is common to
both). The Population Registry Law requires that the following items be recorded:

1. Surname, first name and previous names;

2. names of parents;

3. date and place of birth;

4, sex;

5. nationality (Jewish, Arab, or other nationalities);

6. religion;

7. personal status (single, married, divorced or widowed);
8. name of spouse;

9. names, dates of birth, and sex, of children;

10. citizenship (or other legal status of residence);

11. address in Israel;

12. date of entry into Israel;

13. date of acquisition of citizenship or permanent residence.

Religion as recorded in the PR is the religious designation of the person as determined by the Ministry
of Interior’s regulations, which according to Jewish religious principles is governed strictly by
matrilineal descent. In addition, notifications of births, deaths and marriages are maintained by the
Chief Registration Officer and are linked to the PR, as are records of departures and arrivals from trips
abroad, which are maintained in a Border Control Database. Since the PR is open to revision and
correction it is considered more authoritative. Therefore after matching with the PR certain fields were
revised: demographic variables entered in the IR were corrected when they did not match the PR,
updates to the “religion” field were also retained since this field was frequently provisional in the IR
data (ICBS 2009), as were date and place of death, and date of departure abroad for emigrants.
Immigrants who had a departure date from Israel and had not returned up until the date when the PR
file was updated (March 2005) were designated as emigrants (see below section 3.2.3).
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3.1.3 Matching with Death Records

The data in this file is based on ‘Notifications of Death’ forms which are received by the Ministry of
Interior. Israeli law requires that these include a medical Death Certificate, signed by a physician. One
of the copies of these certificates is forwarded to the ICBS, where it is coded for underlying cause of
death and the records are assembled into a national mortality database. This database is the source of
statistical data on mortality reported by Israel to the WHO, in accordance with the WHO’s
classification criteria, the relevant edition of the International Classification of Diseases (ICD). The
official coding of cause of death by the ICBS has been assessed as being among the 31 countries of the
191 countries reporting to the WHO with coding of the highest quality (Mahapatra et al. 2007). Until
1997 the causes of death were coded according to the ICD 9#h Revision, Clinical Modification. From 1998
onwards causes of death were coded according to #he ICD 10" Revision. Altogether 74,688 deaths of
these immigrants were identified up until the end of 2014.

The sources of the variables in the raw datafile are specified in table 3.2

Table 3.2 Variables and Sources

Description Source  Description Source
Sex PR Date of last exit from Isracl PR

Type of immigrant visa IR Date of last entry to Israel PR

Year of entry to Israel IR Emigrated from Israel/all PR

Death in Israel\abroad DR 2 digit occupational code IR

ICD 9 cause of death DR Date of birth PR

ICD 10 cause of death DR Date of immigration IR
Activity Status (Died — living — PR Date of death DR
abroad)

Marital status PR Year of emigration PR
Jews/Other Religion PR Exact age at death Calculated
Major city of residence in the FSU IR Exact age at immigration Calculated
Country of last permanent IR Exact age at emigration Calculated
residence

Grouped years of education: 0-8,9- IR Exact age at end of 2004 Calculated
12,13+

3.2 Selection of variables for final analysis

321 Age

The data analysis was restricted to immigrants who were aged 15 or over at immigration. There were
744,263 persons aged 15 or over at immigration in the cohort, of whom 54.6% were female. Altogether
until 31.12.2004 there were only 579 deaths to immigrants under age 15, and 74,024 deaths at age 15

and ovet.

3.2.2  Marital Status

Although marital status at immigration and in 2004 was available in the source data, these were not
used in the analysis, since it was not possible to determine current marital status in each calendar year
of the follow-up.
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3.2.3 Education and Occupation

Education data was available for 96.5% of immigrants aged 15 and over and was used in the analysis.
The education variable refers to education received before immigration and does not include
subsequent years of education which may have been acquired in Israel — a factor relevant chiefly to the
youngest age groups. Moreover, education in this case may have a lower correlation with socio-
economic status in Israel than would be the case for a non-immigrant population, since there was
substantial downward occupational mobility and non-recognition of educational qualifications by
Israeli employers (section 2.4, above). Thus educational level should be regarded as an indicator of life-
style in the FSU and health related knowledge rather than of socio-economic status following
immigration. Although the immigration file contained information on occupation abroad, this was not
used in the analysis due to quality considerations: a. data was available for 68% of the cohort only; b.
it was not possible to determine when and for how long an immigrant had been employed in the stated
occupation; c. it was not possible to determine how well Soviet occupational categories translated into
Israeli occupational codes.

3.2.4 Revision of emigration date

Date of exit was derived from border control records accessed through the PR. The raw data file
contained two entries from the PR, the latest known date of departure and the latest known date of
entry. If an immigrant departed the country and no subsequent date of entry was recorded until March
31 2005, he or she was determined to have emigrated at their date of departure, and to have terminated
his exposure-time to death in Israel.

However, in some cases the original date of departure from Israel could not be determined from the
data file. Some immigrants left Israel as their permanent location of residence but maintained family
or business connections with Israel, visiting the country from time to time. In such cases their last
departure abroad constituted a departure after a visit rather than the date of their original emigration
(change of permanent residence). These persons were identified in the data file when their latest exit
from Israel was preceded by a latest known entry to the country less than 1 month before the final exit
recorded. Their years of exposure in Israel terminated earlier than their latest departure, but their
original date of emigration was unknown. In order to correct for this, their original date of emigration
was imputed. This was done by assigning it randomly from the distribution by duration of stay and
year of entry to Israel of all immigrants who emigrated with a known emigration date. In other words,
it is assumed that these visiting emigrants had the same average duration of stay in Israel up until
emigration as did all other emigrating immigrants who arrived in the same year. Altogether, of the
85,328 emigrants in the cohort, (9.2% of all immigrants) 24,673 (all of whom were not present in Israel
in March 2005) had their original dates of exit adjusted in this way.

3.2.5 Geographic Origin

The country of last residence for immigrants who arrived in Israel in 1990 and 1991 was recorded in
the IR as the USSR, which ceased to exist on December 26 of 1991. However, since city of origin in
the USSR was available in the raw data file for most immigrants, they could be assigned to their
Republic/State of last residence. For a small remainder (1.5%), country of last residence remained the
USSR. Within the Russian Federation, immigrants who originated in the remote and relatively
undeveloped area of the Caucuses, who are socially and culturally distinct for European/Ashkenazi
Jews (see section 1.X above) can be distinguished in the IR. Equally, immigrants who originated in the
cultural political, and economic center of the USSR, Moscow and St. Petersburg (Leningrad) could also
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be distinguished. Two broad categories were created, and within them subcategories, plus a residual

category:

1. Immigrants from Asian Republics/States (including the Caucasian republics of Georgia,
Armenia, Azerbaijan, as well as the central Asian republics of Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan, and Uzbekistan; immigrants from the Caucasian republics of the
Russian Federation were added to this group and subtracted from the Russian Federation)

2. Immigrants from European Republics/ States (including the Russian Federation, Ukraine,
Belarus, Estonia, Latvia, Lithuania, and Moldova). Within this group, 3 subcategories were
distinguished: immigrants from Moscow and St. Petersburg, immigrants from the Russian
Federation and the Baltic States, and immigrants from the Ukraine, Belarus, and Moldova.

3. USSR unspecified — a small residual category for those whose specific origin could not be
identified.

3.2.6 Grouping of ICD Codes for cause of death

Preparatory to calculating an aggregate person-years file, the detailed ICD codes for underlying cause
of death were grouped into 55 categories used by the ICBS, corresponding to a shortened version of
the 80 category Mortality Tabulation List 2 of the WHO for ICD 10. The corresponding ICD 9
categories were determined by the ICBS. Certain minor adjustments were made to the WHO list by
the ICBS, in order to correspond with Israeli practice:

e Ischaemic heart disease (Group 53) was divided into myocardial infarction (code 121), and
other ischaemic heart diseases (120, 122-125).

e Renal disease (Group 65) also includes the remaining codes for renal disease (N17-N29).

e Obstetric deaths (Groups 66-68) also include code O95 (obstetric death of unspecified
cause).

e All other diseases (Groups 47+72) do not include the codes included in the groups listed
above.

e  Other accidents (Groups 75-77) also include the codes for the remaining types of accidents
W20-W64, W75-W99, X10-X39, X50-X59.

e  Other external causes including assault (Groups 79-80) do not include the codes listed in the
group of other accidents.

Appendix Table A3.3 documents the detailed codes corresponding to the 55 groups. These 55 groups
were combined into broader categories in the subsequent analysis. These categories will be specified
below in the relevant sections.

3.3 Person-years calculation

This study is a retrospective cohort study, in which individuals are followed up from the time of their
immigration to Israel, until one of three outcomes: death in Israel, loss to follow-up due to emigration,
or end of observation. Entry to the study was continuous from 1.1.1990 until 31.12.2003 and end of
observation was set at 31.12.2004. An aggregate analysis file was constructed, which calculated exact
person-time summed to person-years of exposure and number of deaths based on date of entry to
Israel, possible date of death, possible date of emigration, or end of observation, for each of the 55
grouped causes of deaths, by the specific sub-categories of each of the analysis variables, and for each
sex separately. This allowed aggregation by year of entry, duration of residence in Israel, calendar year,
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and age group. The aggregation was performed with a SAS version 9.1 (SAS 2004) macro, which
calculates person-time of exposure in days, correcting for leap year variation. The variables in the
aggregate analysis file and their categories are detailed in Table 3.3

Table 3.3 VVariables and categories in the analysis file

Variable Categories (levels)

Time variables

Age-group 15 categories: 15-19, 20-24...80-84, 85+
Calendar year 15 categories: 1990, 1991... 2004
Duration of Residence in Israel 15 categories: 0, 1, 2...14 years

Year of Immigration (Arrival Cohort) 14 categories: 1990, 1991, 1992...2003

Other variables

Sex Male, Female

Geographic Origin 5 Categories: Russia and the Baltic States; Thereof — Moscow
and St. Petersburg; Ukraine, Belarus, Moldova; Caucasian
and Asian Republics; USSR — not specified.

Education 3 Categories: 0-8, 9-12, 13+ years.
Ethnic Origin/religion Jews, Non-Jews

In the specific techniques of analysis used in this thesis (life table analysis, SMRs, multivariate Poisson
regression) the time variables were grouped into broader categories. These will be specified below with

the description of each form of analysis.
3.4 Reference counts and rates for the Israeli population

Examining the time trends of mortality of immigrants from the FSU in Israel requires an appropriate
reference population against which changes over time can be measured. Migration studies commonly
use comparisons to the destination population, although it has been argued that comparison to the
origin population, or both populations, is more appropriate (Jasso et al. 2004; Spallek et al. 2014).
Unfortunately, no data is available documenting mortality rates for the Jewish population of the USSR
against which we can measure the direction of change over time in Israel. Overall estimates of life
expectancy are available for the census years 1979 and 1989 (Andreev et al. 1992), but no information
by age and cause of death are available. The only limited but important exception to this is the
previously mentioned study which documents mortality conditions for Jews in Moscow at the
beginning of the period we are investigating (1993-1995) relative to the rest of the population of
Moscow (Shkolnikov et al. 2004b). This study shows cleatly that the Jewish population (at least in
Moscow, and especially for males) had a large mortality advantage compared with the rest of the
Russian population, and that therefore using overall Russian mortality rates for comparison would not
be appropriate.

When comparing the FSU immigrant cohort to the Israeli population we are confronted with other
difficulties. Although there have been many studies of immigrant mortality in Israel, the common
strategy of comparing immigrant with native mortality has seldom been used. Such studies in Israel
have tended to focus on differences in subgroups by country of origin and by socioeconomic status
(Chernichovsky and Anson 2005; Friedlander et al. 1995; Manor et al. 2004; Manor et al. 2000; Manor

etal. 1999). There are obvious reasons for this: the population of Israel was constituted by a series of
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immigration waves. The Israel-born are a relatively young group and many are only a generation
removed from immigration themselves. In 2004, in the population as a whole 45% of adults over the
age of 30 were born abroad, and in the Jewish population specifically — over 50%. Only 15% of the
population over age 60 in 2005 were born in Israel (ICBS 2005). If comparisons are made with the
population as a whole the reference group contains the distinct Arab population of Israel which has a
different mortality profile from the Jewish population, whether for social-behavioral, environmental,
or genetic reasons (Na'amnih et al. 2010; Saabneh 2015). However, because of their relatively young
age profile, they represented just under 10% of all deaths in 2004 (ICBS 2005). If comparisons are
focused only on the Jewish population one is still faced with considerable diversity. This population in
2004 included over 1.1 million immigrants who did not belong to the FSU cohortt, including 40
thousand who arrived in Israel from the FSU before 1990 as well as a substantial proportion of Israelis
who originated in the Middle East and North Africa, areas with very different environmental risk-
factors than the FSU. This heterogeneity in the reference groups cannot be circumvented.

Since by 2004 the FSU cohort represented about 15% of the total population of Israel and 19% of
deaths, it was necessary to create reference groups excluding the cohort population. In order to do so
a data file was constructed at the ICBS containing records which aggregated counts of deaths and
average annual population for all Israelis by calendar year, five-year age group, sex and religion with
deaths classified according to the 55 categories defined in section 3.2 above. Reference counts and
populations were calculated by subtracting from this file the equivalent counts and populations
(person-years lived) from the FSU cohort person-years file (section 2.3). Two reference populations
were created:

1. All Israclis who were not included in the FSU immigrant cohort (“other Israelis”);

2. Jewish Israelis who were not members of the cohort (“non-FSU Jews”).
Mortality rates were calculated for each reference group, based on the resulting counts and populations
by calendar year, five-year age group, and sex for each of the 55 categories of cause of death and for
all deaths. Given the person-years calculation in the analysis file, with these rates expected deaths by
cause, sex, and age group could be calculated for each of the strata in the analysis file. Rates and
expected deaths could be calculated for broader groups as well, since these could be derived from the
detailed numerators and denominators.

In most cases the comparison group chosen for analysis was Other Israelis. For some life expectancy
comparisons the reference group was Other Israeli Jews.

3.5 Confidentiality requirements

The resulting files were aggregate files, in which all direct personal identifiers in the raw data files were
dropped (names, PINs, addresses in Israel). The files were approved for public release by the data
protection committee of the ICBS.

3.6 Analytic methods

Our goal in this study is to investigate temporal patterns in the cause-specific mortality of FSU
immigrants in Israel relative to the rest of the population of Israel, and to attempt to determine whether
these patterns can be attributed to duration of residence, calendar period effects, or arrival cohort
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effects. Temporal patterns by calendar year are analysed in cause-specific detail using demographic
techniques, calculating life expectancy at age 15 and its decomposition by age and cause. These show
overall trends in mortality relative to the Israeli population by sex, age and cause of death over the 15
years of observation. SMR analysis and multivariate Poisson regression models were used to determine
whether the patterns found could be best explained by calendar year effects, cohort effects, the impact
of duration of residence (or possibly some interaction between these time dimensions) as well as to

control for some confounding and background factors.

3.6.1 Demographic techniques: Decomposition of life expectancy (at age 15) by sex, age
and cause of death

Abridged life tables by sex for age 15 and over were calculated for the cohort as a whole and for sub-

groups within it. To explore differences in life expectancy at age 15 (e15) by sex between the cohort

and Other Israelis were decomposed by age and cause of death. The calculations were done for three

sub-periods, 1990-1994, 1995-1999 and 2000-2004, for the following groups:

1. FSU Immigrants; Other Israelis.

2. Jewish FSU immigrants, Jewish Other Israelis

3. Sub-groups of the FSU migrants: Jewish FSU immigrants from European Areas; Jewish FSU
Immigrants from Asian Areas; Jewish immigrants from Moscow and St. Petersburg; Non-
Jewish FSU Immigrants (from 1995 onwards).

Life tables functions were calculated using Chiang’s method for transforming age-specific mortality
rates to probabilities of death and for calculating confidence intervals for life expectancy values (Chiang
1984). Life expectancy calculated from age 15 until age 85 and over (eis ...ess+), by five-year age groups
(15-19, 20-24...80-84, 85+). Age 15 was used as a base because, as mentioned in section 2.2.1 above,
mortality at eatlier ages was very low, and in any case life expectancy at birth will be biased upward in
an immigrant population since neo-natal mortality cannot be included because by definition births in
Israel are excluded (they are not immigrants), and the immigration of neonates is highly unlikely.

Differences in mortality between the various groups by age and cause of death were analysed using
Arriaga’s technique for decomposing differences in life expectancy by age and causes of death (Arriaga
1989). Calculation of the life tables as well as age and cause decomposition was performed with a SAS
macro (SAS 2004) developed by the author.

We have chosen Arriaga’s method of decomposition due to its ease of calculation (Preston et al. 2001).
Other techniques are available (Andreev et al. 2002; Pollard 1982). However they have been shown to
be mathematically equivalent to Arriaga’s method (Pollard 1988), although the approximations used by
each method of calculation yield very slightly different results (Beltran-Sanchez et al. 2008).

No standard statistical significance tests for contributions by age and cause to life expectancy
differences have been proposed in the literature (Auger et al. 2012). Although confidence intervals for
decomposition contributions were calculated using bootstrap methods through Monte Catlo
resampling (Auger et al. 2014), applying this method was not attempted. Since the sample sizes of our
study are very large and we have used broad age groups and causes of death categories in order to
assure large counts of deaths, it is likely that most differences found are statistically significant.
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Arriaga’s decomposition method is calculated in two stages: first the relative contribution of differences
in mortality by age group are determined, while in the second stage the contribution of causes of death
to the differences in each age group are calculated. To present the method we will use the notation
proposed in Preston et al. (Preston et al. 2001).

The total age-specitic effect (,.4.) of a difference in age-specific mortality rates on life expectancy at
age 15 —ey5 (or, as in the standard case, at birth- eo) is composed of two factors:

l)lc n L)zc n L)l TV2+’1 l)]( l)lC+Vl
(R W A Vo
0 X x 0 x X+n (31)

Superscripts 1 and 2 refer to population 1 and 2 (or the same population at different times). The first
term in the right side of the equation represents the direct effect of the differences in age-specific
mortality rates between populations 1 and 2 at age x, the effect on person-years lived between age x
and x+7 on differences in eys, where ,L. is the sum of person-years live in the interval and /4 is the
number of survivors to age x. The second term represents the sum of indirect and interaction effects.
This indirect effect is due to the person years that will be added or subtracted due to the change in
survivors at age x+z, who will experience the mortality rates of the subsequent age intervals, where
Tty is the cumulative person years lived beyond age x+#. In populations with low mortality the
interaction effect is very small (Pollard 1988).

For the ultimate age range («l.) there is no indirect effect (by definition there are no survivors beyond
this interval) and thus the formula for the effect in the final interval is:

The total difference in eis between two populations is the sum of the age specific differences, and thus
it is possible to calculate the proportional contribution of each age group to the total difference.

a@-aO=2,A 4
The method is extended to decomposition by cause of death as well, under the assumptions that the
distribution of deaths by cause is constant within age groups in each population, and that the total age-
specific mortality rate at a given age is the sum of mortality rates for each separate cause of death
(without interaction between them). The specific contribution of difference in mortality rates from
cause / at age x to x+n (%) will be:

A= g #2m@m,m )
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Where

77 (j) = the age specific death rate from cause 7 at age x to x+7;
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R (j) = the proportion of deaths from cause 7 at age x to x+# (,D'x/,D.) in population /, and
Ay = is the total contribution of age x to x+n to differences in es, as estimated in equation (2.1).

Thus with this extension, and combining equations (3.1) and (3.4), the total difference in life expectancy
between the populations can be apportioned to age and cause:

a2 —e()=2 7,0, =2> A,

x (3.5
Table 3.4 Cause of death groups used in Life table analysis
Group ICBS 55 Selected
grouped causes of
death
All Causes
Cardiovascular Diseases  32-33
All Neoplasms 7-26
Selected Tobacco Related — 7-8, 13-14
All External Causes 51-55

All Other causes (except 27-31, 39-41, 50
infectious diseases)
Ill-Defined Causes 49

Net difference in eis between the immigrants and non-FSU immigrant Israelis were analysed by
partitioning it into the contributions of age-ranges and groups of causes of death. The age ranges used
were 15-34, 35-59, 60-74, 75+. Life tables were calculated for each calendar year and the contribution
of groups of causes of death and age groups were analysed by three sub-periods 1990-1994, 1995-1999
and 2000-2004. Causes of death were aggregated into the broad groups listed in Table 3.4. Ill-defined
causes were singled out in order to investigate the possible impact of improvement in diagnosis for
immigrants over time, and its possible impact on other diagnoses.

3.6.2 SMR Analysis and Poisson Regression

Having depicted how differences in mortality rates between FSU immigrants and other Israelis are
expressed in life expectancy at age 15 and have changed over calendar period disaggregated by age and
cause, we move on to attempt to determine whether and to what extent these changes over calendar
time might have been the outcome of the interplay of temporal components, or combinations of them.
We will examine whether relative risks of mortality by cause between FSU immigrants and other
Israelis, for each sex separately, display:

a. Duration effects. These represent the changing relative mortality rates as residence in Israel
lengthens, as immigrants adapt to life in Israel individually and collectively, and distance
themselves from conditions in the FSU.

b. Period of arrival effects. The impact on relative mortality rates over time of differences in
the overall composition of the FSU immigrant population due to changes in the (unmeasured)
characteristics of immigrants who arrived in Israel at different times. Period of arrival (sub-
cohort) effects include the differential impact of selection on arrival cohorts. These effects are
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“unmeasured”, because the impact of variables which are present in our dataset (age
composition, differences in education level, area of origin, or ethnic origin) were controlled
for.

c. Calendar year effects. Since we are analyzing relative mortality, the impact on mortality rates
of changing available therapies, trends in economic conditions, changes in health services
organization or other temporal factors are already captured by the reference rates for Other
Israelis. Therefore, calendar year effects on rate ratios in this analysis represent factors which
have a differential period effect on migrants. These might include, for instance, changes
(improvement or deterioration) in the health services delivered to FSU migrants (including
screening programs ot services in the Russian language), or changes in the economic and social
conditions of migrants relative to other Israelis, irrespective of duration of stay.

These three temporal components may all act together (ignoring for the moment the methodological
difficulty of identification by any two of the third, which will be discussed in section 2.6.7), any
combination of two may be acting, only one may be present, or none. And in addition, they may
interact, for example duration effects may be modified by cohort. Our regression models are designed
to try to help determine which of these temporal dimensions, if any, is modifying the relative mortality
risks by cause of death of FSU immigrants, while controlling for confounders and other background

variables.

Causes of death were aggregated into the groups indicated in Table 2.4, without the “selected tobacco-
related” group.

3.6.3 SMR analysis by temporal dimension

The mortality risks relative to the Israeli population and their pattern of change over time were
measured by the Standardized Mortality Ratio (SMR), the ratio of observed to expected deaths, which
indicates how FSU migrants’ death rates by cause compare to the relevant Israeli population by
duration, cohort, or calendar year, controlling for sex. The SMR for a particular sex for the cohort as
a whole with reference to other Israelis, for all causes of death and for all temporal intervals is the ratio
of the sum of observed deaths in the cohort (D) over all ages, all causes of death all calendar years to
expected deaths in the reference (E) population for all ages, causes and calendar years. This overall
SMR can be represented as the ratio of the sum of observed deaths to the sum of the deaths expected
given the product of the person years at risk (PY) in the cohort over all ages, causes and calendar years
of observation and the age specific death rates for each age, cause group, and calendar year (with the
index for sex omitted for sake of simplicity):

1 K
SMR= 2= Zi=12§=12k=1dijk
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(3.6)

o]

where j is the age group, i the cause of death group, k the calendar year, nj is the person years in age
group j and calendar year k, and Ajx is the age specific death rate in the reference population in calendar
year k for cause i. An SMR for a particular cause can be calculated by holding 7 constant for that cause.
An SMR for a particular calendar year can be calculated holding the value of £ constant in both the
numerator and the denominator for that particular year.
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When the aggregated elements in the numerator are presented as in equation 3.6, it appears that both
calendar year time and age in the cohort population are explicit elements in both the numerator and
denominator of the measure. However, in practice the numerator is an undifferentiated total count of
observed deaths (overall, by cause, or by temporal component). Only if the proportionality assumption
for the SMR is maintained can this measure be used to reflect accurately differences in rate ratios of its
components over time. This assumption specifies that the stratum-specific death rates are proportional
to the equivalent rates in the standard population, i.e. that the ratio of rates between the cohort and
the reference population are constant across age and temporal component (Clayton and Hills, 1993).
When the proportionality assumption is satisfied, the ratio of SMRs reflects the underlying rate ratios.
Any departure from this assumption will result in bias. Fortunately, multivariate techniques allow us to
control for the heterogeneity of risk, by age for example (Breslow and Day, 1987). Such controls were
made in this study.

We have calculated SMRs for each calendar year, year of duration of residence, and year of arrival for
each of the grouped causes of death used in our multivariate analysis (see below). Graphical
representation of SMRs are given below with alternative representations of the time dimensions on the
x and y axis. Both the SMRs and 95% confidence intervals were calculated with SAS 9.3 GENMOD

procedure.

3.6.4 Multivariate Poisson regression

Multivariate Poisson regression was used to investigate the relative contribution of each temporal
component. Poisson regression depends on the assumption that observed deaths have the properties
of a Poisson distributed random variable. Our analysis file (section 3.2) is essentially a multidimensional
table in which counts of deaths in the FSU cohort by grouped cause of death are classified by sex, age
group, educational level, ethnic group (Jews/Non-Jews), region of origin) and time component
(calendar year, period of arrival, duration of stay). For each cell in this table person-years at risk and
observed and expected deaths in the relevant reference populations are recorded. The latter were
calculated based on the sex, age and cause specific death rate for the equivalent calendar year. Given
the small number of events in each cell measured in small units of time it can be assumed that these
are Poisson-distributed (Breslow and Day, 1987).

The Poisson assumption is that the number of observed deaths (d) in each of our age-time-covariate
cells is a random variable with positive integer values following a Poisson distribution
X —An

pr(d =x)= }m—e’ (3.7)
x!

where 4 is the unknown death rate and 7 is the person years denominator of the rate. Ascribing this
functional form entails several assumptions. First and foremost, in the Poisson model the mean and
variance of expected deaths are equal, and a violation of this assumption is referred to as
overdispersion. It is further assumed that the numbers of deaths in each cell are statistically
independent (i.e. a person can die of one and only one cause of death, there is no interaction between
causes of death, and deaths in one temporal period do not affect deaths in another period). In addition,
the rate A remains constant within every interval of time specified in our analysis, an assumption that
is nearer to the truth the shorter the time period under observation. It is also clear from equation 3.7
that according to the Poisson distribution deaths take an exponential form.
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According to the assumptions of Poisson regression, in our multivariate analysis the log SMR for cause
7 is modeled as a linear function of a series of covariates, including the temporal components, as
expressed in the B parameters in the following equations:

log(SMR,) =, + B.x, (3.8)

SMR; =e%e =" (3.9)

Bx; are a series of covariates and their parameters. o, the intercept, is the overall baseline effect, and it
is equal to the log SMR when all 3; =0. The transformation of model 3.8 to the form in equation 3.9
makes clear that the additive form of the loglinear model expresses a multiplicative model, in which
the value of the SMR is proportional to the covariates, the exponentialized values of § indicating the
estimated factor by which the SMR changes in the presence of a particular covariate.

The model as stated in equation 3.8 is an extension of the Poisson loglinear model for rates. In the
conventional Poisson model for rates log person years serves as an offset (expressing the fact that
counts of deaths are proportional to duration of exposure). If the log of the age specific rate for cause
7in calendar year £ is Njx= diji/ 7k, where dis the number of deaths and 7 the person-years denominator
for cause 7 and age group /, then the model is:

log(4y ) =a,; + fx; (3.10)

The logarithm of death rates is modeled as an additive model with an intercept corresponding to the
effects of age (and other the stratification variables), and a vector of regression coefficients
modifying the covariates of interest, x. Since the rate numerator, the number of deaths from cause /
at age 7 dijc is regarded as a Poisson variable resulting from the age specific death rates and the
person years lived at age j and calendar year k then the following model derives from 3.10:

log( dijk )— log(nijk) =0t leijk 3.11)

log(dy, ) =log(ny, )+ ay + B, (3.12)

Person-years in this model are regarded as constants and are not parameters of the model, and the
form of equation 3.11 makes clear why log person-years is designated as an gffser. Since the SMR is
simply the ratio of deaths to expected deaths given the rates of the standard population, then

dij
log SMR = log ("2~ = log(dise) — log (A5 maje) (319

ijk Tijk

And thus when log expected deaths replace log person years as the offset in equation 3.12, then we
obtain the final form of our model:

log(dijk) = log(/lfjk . nijk) + aij + ﬁxl-jk (314)
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where aj represents the log SMR when the values of § are zero, and otherwise the values of B represent
how the log SMR varies proportionally to each covariate. In this model the log expected deaths are
regarded as fixed, with the justification that the standard death rates on which they are based are drawn
from a very much larger population than the investigated deaths (Breslow and Day 1987). As stated
earlier, the proportionality assumption of SMR can be investigated with this model and need not be
accepted uncritically, for example, by testing whether the 8 parameters for age are significant. Equally,
when the proportionality assumption holds, the parameter estimates in our multivariate models can be
considered to be equivalent to rate ratios. Since Poisson regression is sensitive to violation of the
assumption that the mean and variance are equal, attention must be given to possible overdispersion.

3.6.5 Specific multivariate Poisson Models

The SMR for all causes of death and each of our selected causes was analysed with twenty-two models,
for each sex separately. Extending the logic proposed by (Kaldor et al. 1990) the models are nested
with increasing complexity. They are designed to control for the background socio-demographic
variables and to test for exhaustive alternative combinations of the time variables, attempting to see
which of the temporal components, if any, provides the best explanation for change in the SMR for a
particular group of causes of death. In addition to the main effects of the time variables alone and in
combination, the models check for interaction between duration of stay and calendar year, duration of
stay and period of arrival, period of arrival and calendar year. The models are ordered (“nested”) by
complexity, so that the contribution of an additional variable to the goodness of fit of the model can
be assessed, the implication of a better fit being a test of the hypothesis that the additional variable
contributes to a better explanation of the SMR.

The fit of the model (actually, the “ill-fit” of the model) is measured by the deviance. The log-likelihood
of the model is a measure of the goodness of fit, whereas the deviance is minus twice the log likelihood
ratio between a given model and the saturated model, the model with the maximum possible number
of parameters. It thus represents the discrepancy between the observed and predicted counts of deaths,
given the model. Two models can be compared by the difference in their deviances, this being —2log
likelihood ratio for the two models, since the log likelihood for the saturated model cancels out. The
difference in deviance is distributed as a chi-square random variable, with degrees of freedom equal to
the difference in degrees of freedom between the two models contributed by the additional variable
(Clayton and Hills 1993; Kaldor et al. 1990).

This test is possible when the models are nested. However, comparison between competing models
that are not nested cannot be achieved with likelihood ratio tests, and such is the case when we have
to choose between alternative temporal components. Therefore another method of model selection is
necessary. The Akaike Information criterion (AIC), which is defined as —2log-likelihood + 2p, where
p is the number of parameters in the model, is a standard model selection criterion in such cases
(Lindsey and Jones 1998). As in the case of deviance, the model with the smaller AIC is to be preferred.
When the number of parameters is the same, it compares log-likelihoods, but in addition, the measure
penalizes the deviance for the additional complexity of added parameters. This is especially valuable in
our study since the size of our data matrix tends to make all parameters to be statistically significant.
In addition, the measure will help us to choose between different temporal interpretations of equal
complexity. However, as we will discuss in section 3.6.6, this must be done with caution.

69



Data sources and statistical methods

Table 3.5 presents the models and the degrees of freedom of each. Models 1-4 progressively introduce
socio-demographic characteristics, testing the null hypothesis that the addition of a particular variable
has no influence on SMR. By testing age we are explicitly testing whether the SMR is proportional by

age.

Models 5-7 test the null hypothesis that each of the three temporal variables does not alter the SMR,
controlling for background variables. For discrete analysis, duration of residence, arrival period, and
calendar year were grouped into 6 categories of 2-year bands, with the exception of the last period of
duration (14-16 yeats) and the last calendar year period (2002-2004). For continuous analysis each

temporal dimension was represented by the midpoint of the six categories.

Models 8-10 present pairs of two temporal factors, and the null hypothesis that is tested is that the
additional temporal variable does not alter the SMR estimated in the equivalent model 5-7. Since
models 8-22 are not nested, the best fit among them is decided by the AIC criterion.

Models 11-14 test the null hypothesis that the temporal variables of model 8 (duration and calendar
year) are not modified by interaction with ethnicity or elderly age (age 60 and over).

Models 15-18 test the null hypothesis that the temporal variables of model 9 (duration and arrival
period) are not modified by interaction with ethnicity or elderly age.

Models 19-22 test the null hypothesis that the temporal variables of model 10 (calendar year and arrival
period) are not modified by interaction with ethnicity or elderly age.
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Table 3.5 Multivariate Models and degrees of freedom

Model Degrees of
Number | Variables (temporal variables in 6 discrete categories) Freedom
0 SMR 1
1 age 15
Background variables
2 age+education 16
3 age+education+nonjews 17
4 age+education+nonjews+origin 21
Background variables and Temporal variables
5 age+Background variables+duration 27
6 age+ Background variables +calendar year 27
7 age+ Background variables +arrival cohort 27
Background variables and combinations of temporal variables
8 age+ Background variables +calendar year+duration 33
9 age+ Background vatiables +duration+atrival cohort 33
10 age+ Background variables +calendar year+artival cohort 33
Interactions with duration and calendar year
11 age+ Background variables +calendar year+duration+ calendar year*age60 38
12 age+ Background variables +calendar year+duration+duration*age60 38
13 age+ Background variables +calendar year+duration+calendar year*nonjews 39
14 age+ Background variables +calendar year+duration+duration*nonjews 39
Interactions with arrival cohort and duration
15 age+ Background variables +arrival cohort+duration+arrival cohort*age60 38
16 age+ Background variables +arrival cohort+duration+duration*age60 38
17 age+ Background variables +arrival cohort+duration+arrival cohort*nonjews 39
18 age+ Background variables +arrival cohort+duration+duration*nonjews 39
Interactions with calendar year and arrival cohort
19 age+ Background variables +arrival cohort+calendar year+ arrival cohort*age60 38
20 age+ Background variables +arrival cohort+calendar year+ calendar year*age60 38
21 age+ Background variables +arrival cohort+calendar year+ arrival cohort*nonjews 39
22 age+ Background variables +arrival cohort+calendar year+ calendar year*nonjews 39

3.7 Methodological difficulties in statistical estimation of time factors

We have presented the test for temporal components as a straightforward exercise in model selection,

but it must be acknowledged there are potential biases and pitfalls in this strategy. The linear

relationship between the components, which we have already raised in section 1.4.4 above, complicates

statistical estimation considerably. When the dimensions are specified as continuous variables, then

duration = year — cohort. Although we have referred to time as having several components or

dimensions, these are essentially inseparable: an individual immigrant cannot increase his duration of

residence without calendar time changing as well, and unlike spatial dimensions one cannot, at the

individual level, fix one coordinate while changing the other two. Due to this linear relationship, it is

not possible to estimate parameters for all three factors simultaneously in a simple regression model.

In the parallel context of age-period-cohort investigations, this is referred to as the “identification” or

“non-identifiability” problem.
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However, given the theoretical importance of investigating simultaneously effects which alter through
age, cohort and period, sophisticated attempts have been made to overcome or citcumvent the
difficulty (generally referred to as APC models) and these usually belong to the class of generalized
linear models, as do the Poisson regressions we have used.

This can be demonstrated with a representation of the generalized linear APC model for rates, adapted
to our migration context (Robertson et al. 1999). Here the logarithm of the SMR is a linear function
of duration (7), year (), and arrival cohort (&), where /=1,...,mandj=1,.. . n. Thus the number
of duration groups is 7 and the number of year groups is 7 :

log(SMRij) = a + duration; + year; + cohorty +v(j — 1+ m — k) (3.15)

The mean effect is represented by «, the three following terms represent the effects of duration 7,
year, j and arrival cohort £. Because of the linear dependencies between the components, only one
cohort is associated with each combination of duration and year. Thus 4=j—i+ m, 4= 1,2,..., m +
n—1. The final term, v, represents the unidentifiable parameter. It can take any value and the fit of
the model will be the same, since (f =7+ m — £) = 0.

Attempts to overcome the identifiability problem have included breaking the linear dependency by
imposing arbitrary linear constraints, imposing a penalty function that is minimized, or concentrating
on the so-called estimable functions thereby abandoning the attempt to estimate the linear slope of
each component separately, concentrating instead on factors which are not identified, namely the
curvatures or the departures from linearity in each component (Robertson et al. 1999). The last
approach is based on the finding that it is only the linear components of age, period, and cohort that
are not individually identifiable, and higher order relationships remain estimable. Fach of these
approaches takes a different form and some have been found to be inherently biased. Moreover all
impose assumptions and limitations which complicate the interpretation of the results (see also
(Holford 1991; Kupper et al. 1985; Robertson and Boyle 1998)). Given these limitations we have not
tried to employ an APC model in our analysis.

However, the detailed assessment of APC models has shown that resorting to models with only two
time factors, as we are proposing to do, does not escape some of the difficulties involved, among them
cohort overlap and truncated observation periods, problems with interaction terms, and exposure to
linear bias.

Overlap. Figure 3.1 shows how the sub-cohorts by arrival period in our multivariate models move
through a lexis diagram by groupings of calendar year and duration of residence. Although there is a
linear dependency between the temporal components, when these components are aggregated into
discrete groups they do not behave like the underlying equation. Figure 3.1 shows, for instance that in
the calendar years 1992-1993 the 1990-1991 sub-cohort passes through two different grouping of
duration (0-1, 2-3). But in both these categories of duration the exposure of this sub-cohort is censored:
only for part of the sub-cohort is duration 0-1 and 2-3 experienced in 1992-93. Moreover, the 1990-
91 sub cohort experiences duration 0-1 in two different calendar year categories. At the other end of
duration and calendar year, the broader width of the last category creates more asymmetries. The 2002-
03 arrival sub-cohort reaches duration 0-1 and 2-3 in the calendar years 2002-04. But in fact the fraction
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of the cohort that reaches 2-3 years in practice reaches a shorter duration of 2 years only. Parallel
censoring occurs for earlier sub-cohorts at higher durations of residence. Three arrival cohorts are
represented in the final calendar year period (2002-04) in all levels of duration except the longest one
(12-14 years of residence). These
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(duration), more cohorts are observed at shorter durations, and equally, later calendar years are
associated with both longer durations and a larger number of cohorts. The fact that observations are
restricted in this manner may have implications for the fit of alternative statistical models to the data,
and will also mean that generalizations concerning the effects of a particular time component will be
effected by these limitations (Kupper et al. 1985).

Linear bias. The severest challenge to the approach we have adopted is the finding that the selection
of a two-factor model based entirely on standard goodness-of-fit criteria can be misleading if the
omitted component follows a true linear trend. In such cases the coefficients of the included
components will be setiously biased, even though there is relatively good agreement between observed
and predicted responses (Kupper et al. 1985). When trying to test for the effect of a given factor by
comparing the fit of a three factor to a two factor model, because the linear parameter (the slope) of
each component is entangled with the other two, there is a loss of one degree of freedom for the test
of that components effect in the presence of the other two. Thus the test becomes one of curvature
rather than of slope (for a mathematical exposition of this see (Holford 1991)). This finding is an
expression of a more general problem with using model selection to choose among the three
components. Although we are selecting two factors only, since we cannot determine on statistical
grounds alone that the eliminated component has no linear effect, the problem of identifiability remains
implicit in the model, and omission of a time component does not eliminate the v term in equation
2.14. Any selection of a two factor model is based on an unverifiable assumption that the linear trend
of the excluded factor is zero (Holford 1992). But although this assumption is unverifiable, fortunately
causal agents that change over time frequently show curvature. In the case of duration of residence, it
is usually the case that short-term effects are different in intensity than long term effects. Cohort effects

are discrete, and even when earlier arriving cohorts may have different characteristics than ones that
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arrived latter, the differences between them are unlikely to be linear. When there are long term trends
calendar year effects may display a long term trend with little curvature: but in our case calendar year
effects represent differential effects on the immigrant cohort, and these too are unlikely to follow a purely
linear trend. Finally, a discrete specification of the time dimensions allows us to examine the linearity
of the factors.

Despite this significant methodological problem, the epidemiological literature contains innumerable
examples of two factor models: models with age and period, or birth cohort and period, or in the
context of migration studies, models with cohort and duration. Research often uses more than one
time scale simultaneously: two factor analysis has not halted although the problems we have outlined
will be encountered whenever two temporal factors are involved (Clayton and Hills 1993). The
considerations we have outlined merely strengthen the conclusion that statistical considerations alone
cannot provide us with the sole criteria for model selection, and these must be supplanted with external
information, theoretical considerations and judgement. In the following analysis the best-fitting model
has been chosen for interpretation, but in each case an attempt has been made to determine why the
omitted factor(s) was a weaker contributor to the temporal trends which were found, without implying
that it had no influence at all.
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Section 4.0 Results
4.1 Introduction

Analysis of changes in the mortality patterns of the immigration wave from the FSU through each
temporal dimension (calendar year, petiod of arrival cohort and duration of residence) must take
account of the changes in its socio-demographic characteristics in each of these dimensions, through
the addition of new arrivals and attrition by death and emigration. The chapter begins with a description
of these changes. Analysis of mortality patterns over the time dimensions will begin with a depiction
of the changes in life expectancy at age 15 for FSU immigrants compared to that of other Israelis
between 1990 and 2004, decomposed by calendar year, sex, period, age, cause of death group,
geographic origin and ethnicity. This calendar period-based analysis will be followed by an analysis of
changes in SMRs through the other two temporal dimensions, arrival cohort and duration of residence,
controlling for sex and cause of death group. Having presented competing descriptions of changing
mortality patterns over calendar period, arrival cohort and duration dimensions, a multivariate analysis
will attempt to determine which of the temporal dimensions, singly or in combination, provides the
best statistical account of temporal change. The models are stratified by sex, and outcomes include all-
cause mortality, and specific cause of death groups.

4.2 Socio-demographic characteristics of the FSU population in Israel

4.2.1  Characteristics by arrival cohort.

Table 3.1 presents the characteristics of the FSU population by sex, aggregated into two-year arrival
cohorts. Major differences between the cohorts are evident, in region of origin within the FSU, in
educational qualifications, in ethnic composition and in their age profile. The most notable distinction
is in volume, with the distribution heavily skewed to the eatliest period: 35% of the immigrants from
the FSU in 1990-2003 arrived in the first two years, 1990-1991. In the subsequent 8 years, 1992-1999,
a further 52% arrived at a relatively constant rate, whereas in the following four years volumes declined
sharply and only 13% of the immigrants arrived after 1999.
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Table 4.1 FSU immigration to Israel 1990-2003, deaths and emigration. Characteristics by sex, age,

geographic origin and ethnicity

Period of Arrival
1990- 1990- 1992- 1994- 1996-  1998-  2000-  2002-
2003 1991 1993 1995 199 1999 2001 2003
All immigrants aged 15+ 744,263 258,060 104,004 106,258 91,945 90,255 68,169 25,572
Deaths 74,109 36,134 13,465 11,175 6,570 4,215 2,125 425
Emigrants 66,787 25,352 10,363 9,349 7,426 8,083 5,105 1,109
Males
Total 338,217 117,958 47,806 47,495 41,216 40,981 31,137 11,624
Age DPercentages
15-34 43.5 39.7 443 43.8 45.5 46.9 47.5 48.5
35-59 36.8 40.6 34.4 34.9 353 35.0 34.7 34.5
60-74 15.9 15.2 17.0 17.5 16.2 155 15.4 14.8
75+ 3.7 4.5 4.3 3.8 3.0 2.6 2.4 2.2
Region of FSU
Russia and European Republics | 78.4 81.1 64.3 71.6 80.3 86.8 85.9 79.6
Thereof: Moscow, St. Petersburg 9.2 14.1 12.0 5.9 4.6 5.2 4.7 43
Caucasian and Asian Republics 19.9 18.1 28.9 26.4 18.5 12.8 14.1 20.4
USSR Unspecified 1.7 0.8 6.8 2.1 1.2 0.4 - -
Education: 13 years and over  [47.1 55.1 44.6 414 40.3 43.3 44.6 44.4
Ethnic Group
Jews 75.3 93.7 84.1 75.9 64.5 52.9 46.9 43.1
Non-Jews 24.7 6.3 15.9 241 35.5 471 53.1 56.9
Females
Total 406,046 | 140,102 56,198 58,763 50,729 49,274 37,032 13,948
Age Percentages
15-34 37.8 35.4 36.4 36.4 39.1 414 423 43.7
35-59 37.4 38.1 35.7 37.2 38.0 371 37.0 37.5
60-74 18.5 19.7 20.3 19.4 17.1 16.3 15.8 14.5
75+ 6.3 6.8 7.6 7.0 5.8 5.1 4.9 43
Region of FSU
Russia and European Republics | 78.6 81.2 65.6 71.6 80.5 86.8 85.5 80.0
Thereof Moscow, St. Petersburg 9.2 14.0 124 5.9 438 5.3 4.7 4.6
Caucasian and Asian Republics 19.9 18.0 28.5 26.8 185 12.7 145 20.0
USSR Unspecified 1.5 0.8 5.9 1.6 1.0 0.4 - -
Education: 13 years and over | 48.7 54.8 45.8 43.0 43.0 46.9 48.8 49.1
Ethnic Group
Jews 76.0 93.7 83.7 77.2 66.8 54.7 47.9 45.0
Non-Jews 24.0 6.3 16.3 22.8 33.2 45.3 52.1 55.0

Immigration from the far more peripheral Asian and Caucasian Republics (12% and 8% overall) peaked
soon after the wave began, in 1992-1993 and 1994-1995, reaching 27%-29% of all immigrants in those
arrival cohorts, whereas earlier and later their share varied between 14% and 20%, with differing
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relative contributions of the Asian regions and the Caucasian regions. The latter were especially
concentrated in 1992-1995. By 2003 the Jewish communities of these regions were transplanted to
Israel almost entirely (above Section 1.7.1). The contribution of the largest regional groupings, the
Russian Federation and the Baltic States (32% overall), on the one hand, and Ukraine, Belarus, and
Moldova (47% overall) on the other, were also variable. The latter group was usually the largest
component, contributing 44%-55% of the total, but in 1992-1993 its share fell to as low as 30%. The
contribution of the Russian Federation and the Baltic States varied from as low as 26% in 1994-1995
to a high of 41% in 1998-1999 (the years around the severe financial crash in Russia of August 1998).
Since the proportion from Moscow and St. Petersburg remained low after 1990-1991, it follows that
these arrivals were from the more peripheral areas of the Russian Federation. In summary, the shifts
in geographical composition are not continuous, they create arrival cohorts with distinct geographic
compositions, reflecting differences in both the physical and the social environment from which the
immigrants originated, favouring more peripheral areas over time.
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Republics and Moscow and St. Petersburg with much lower proportions — around 40%.

Age, sex and ethnic group: the movement of FSU migrants to Israel is not typical of migratory
populations, where economic and social selection often favours young males. Table 4.1 indicates that
women are 54.6% of the population overall, with little difference between the arrival cohorts. Nor is
the population concentrated at younger working ages: mean age of immigrants aged 15 and above is
40.8 years for men, and 43.9 years for women. However, the age profile is not fixed, and arrival cohorts
become younger over time, while the female population remains older across cohorts. The proportion
aged 15-34 rises continuously from 35% among women

77



Results

and 40% among men in the earliest cohort to 44% among women and 49% among men in the latest
cohort. The proportion aged 60 and above falls from 29% for women and 20% for men to 19% for

women and 17% for men,
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Figure 4.3 Mean age at arrival (age 15 and over),by cobort, sex and ethnicity due to confounding by ethnic
group: as the figure shows, there
is a ten-year difference in mean age between the Jewish and non-Jewish population, and the mean age

tell overall with the rising proportion of non-Jews.

Educational Achievement. Educational achievement of the population is high, overall: 49% of the
women and 47% of the men have 13 or more years of education. In parallel to the pattern found for
mean age, differences in educational achievement between the Jewish and non-Jewish group result in
an aggregate pattern of change in achievement across cohorts which contrasts with the pattern of
change within each ethnic group. Table 3.1 shows that the proportion of immigrants with 13 or more
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Figure 4.4 Percentage with 13+ years of education, by cohort, sex and ethnicity

both genders and ethnic groups. In all cohorts there is no difference in educational qualifications
between men and women for the Jewish ethnic group, whereas the proportion of non-Jewish women
with 13 or more years of education is consistently 6% - 8% higher than for non-Jewish men. The latter
group consistently has the lowest education qualifications.
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Hence the fall in mean age, the steady decline in educational qualifications and the growing gap between
men and women are associated with the rising proportion of male non-Jews among all immigrants.
They are also associated with the apparent shift in self-selection favouring migration sources in the
periphery to those in the centre. Logistic regression modeling of the odds of having 13 or more years
of education by sex, age, geographical origin, ethnicity and emigration (Appendix Table A3.1) shows
that for both sexes non-Jewish ethnicity is associated with lower odds of higher qualification levels,
0.792 (0.779-0.805) and 0.914 (0.900-0.929) for men and women respectively. Among the areas of origin
there are large differences in the odds of higher education. Relative to origin in Russia and the Baltic
States, origin in Moscow and St Petersburg raises the odds nearly two-fold, whereas origin in the
Caucasian Republics lowers the odds by nearly half. Clearly the shift in geographic selection from
center to periphery also lowered the educational qualification of migrants between the arrival cohorts.
In addition, higher educational qualifications are clearly associated with re-migration (emigration from
Israel). The odds ratios are 1.271 (1.250-1.292) as compared to lower education, indicating attrition over
time of the positive education self-selection of earlier arrival cohorts. In eatlier arrival cohorts
education was higher but exposure to emigration longest. Thus the positive potential health benefits
of higher education are eroded over time through attrition, creating a potential negative duration effect.

4.2.2 Contribution of arrival cohorts to composition of calendar period and duration

The socio-demographic characteristics of the arrival cohorts accumulate successively to create overall
cross-sectional characteristics by calendar periods and duration of residence intervals. As calendar
time moves forward the number of arrival cohorts participating grows, and vice versa — as duration
periods increase in length the number of participating arrival cohorts decreases. Consequently the
particular characteristics of the earliest arrival cohorts dominate in the earliest calendar periods and
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4.2.3  Characteristics by calendar period

The greater volume of migration in the eatliest period moderated the impact of the discontinuity in the
characteristics of successive immigration cohorts on the transformation of the population overall
through calendar time (these characteristics are documented in Appendix table A3.4). There is a
moderate change in the distribution by region of origin, with a the relative decline of the proportion
from Moscow and St. Petersburg, from 14% to 8%, and a rise in the proportion from the Asian and
Caucasian areas form 18% to nearly 22%, and a moderate decline of the Ukraine Belarus and Moldova
region from 52% to 46%. Similarly, the age profile of the population as a whole changes little, although,
within the 60 and above age group, the proportion aged 75 and over increases from 9% to 13% and
the proportion aged 60-74 declines. The most prominent changes are those in ethnicity and education.
As the proportion of non-Jews in each arrival cohort eventually reaches over 50%, the ethnic
composition of the population as a whole changes, with the proportion of non-Jews rising from 5% in
the initial period to 24% by 2002-2004. And as educational qualifications decline across arrival cohorts,
the proportion of the population with 13 or more years of education declines continuously, a process
that is enhanced by the higher emigration rates of persons with the highest educational qualifications.

As Figure 4.7 shows, emigration was higher in the earliest arrival cohorts, consistently higher for males
than for females, and twice as high for non-Jews than for Jews. Logistic regression (Appendix Table
A3.2) shows that the selective effect of emigration was to decrease the proportion from the centre of
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4.2.4 Characteristics by duration

Table 4.2 shows composition of characteristics of the migrant population in each of the two-year
duration periods. These are determined both by the compositions of these periods by atrival cohort,
and the changes due to aging and attrition through death and emigration. The population ages

Table 4.2 Person-years by duration of residence, age, geographic origin, education and ethnicity

Duration of Residence

0-1 2-3 4-5 6-7 8-9 10-11 12-13
All immigrants 1471449 1401849 1259617 1,087,956 914,642 712,769 535047

Percentages

Age
15-34 39.6 37.8 36.1 34.6 33.7 33.0 32.8
35-59 37.3 37.9 38.7 39.3 39.9 41.0 42.5
60-74 13.6 13.4 12.7 12.2 11.6 10.9 10.1
75+ 9.5 10.9 12.4 13.9 14.8 15.1 14.7
Region of FSU
Russia and  Baltic
Republics 317 312 30.4 29.1 29.4 302 288
Thereof:
Moscow, St.
Petersburg 9.1 8.9 9.2 9.7 10.6 12.0 12.7
Ukraine, Belarus
Moldova 46.6 46.6 462 4538 443 445 49.4
Caucasian and Asian
Republics 20.1 20.6 21.7 23.3 24.3 23.4 20.8
Unspecified 1.6 1.6 1.7 1.9 2.0 1.9 1.0
Education: 13 years
and over 473 458 445 435 432 436 445
Ethnic Group
Jews 75.7 77.0 80.1 84.0 87.4 90.6 93.9
Non-Jews 243 23.0 19.9 16.0 126 9.4 6.1

significantly along with increasing duration of residence: the proportion aged 15-34 declines from
nearly 40% at duration 0-1 years to 33% at durations 12-13 years, and the proportion age 60 and over
rises from 23% to 25% over the equivalent duration. The proportion from Russia and the Baltic States
decreases slowly with increasing duration, whereas the proportion from Moscow and St. Petersburg
rises from 9% at 0-1 years to nearly 13% at the longest duration interval. The pattern for the proportion
for the Asian and Caucasian Republics is not monotonic: it rises from 20% at the shortest duration to
a peak of 24% at 8-9 years of residence, falling back to 21% at the longest duration. There is a mirror-
image pattern for the proportion in the highest education group. It is highest at the shortest duration,
47%, falling to a low of 43% at 8-9 years of residence, and then rising back to 44.5% at 12-13 years of
residence. The proportion of non-Jews is highest at the shortest duration, 24%, and falls to 6% at the
highest duration.
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4.3 Calendar change in FSU immigrant life expectancy at age 15, 1991-2004

At the outset of the immigration wave in 19916, life expectancy at age 15 (e1s) was higher for female
FSU immigrants than for female Other Israelis (65.4 vs. 64.3 respectively) and similar for males in both

Life Expectancy at age 15
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65.0

62.5

60.0

57.5

55.0
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-=--Females FSU ----Females Other Israelis ‘

Figure 4.8 Life Expectancy at age 15, FSU immigrants and Other Israelis, 1991-2004

populations  (60.7 vs 61.0
respectively) (figure 4.8). By
1994 eis FSU
immigrants had fallen to the

level for Other Israelis, and

for female

thereafter ~ both  groups
improved in tandem,
reaching 67.6 for FSU
immigrants and 67.5 for

Other Israelis by 2004, an
improvement of 2.2 years for
female FSU immigrants, and
3.2 years for female Other
Israelis (figure 4.9). For FSU

males, however, there is no

improvement until 2002 and an improvement of only 0.8 years by 2004 (61.5), whereas eis for Other
Israeli males improved continuously, reaching 63.7 years by 2004, an improvement of 2.8 years. As a
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Figure 4.9 Trend in added life excpectancy at age 15, 1991-2004 1991=0

result, the gap between male
and female ei5, which in 1992
was 3.7 years for Other
Israclis and 4.4 years for FSU
immigrants, increased for the
latter to 6.6 years in 2000,
declining somewhat to 6.3
years in 2004. For Other
Israelis the gap was virtually
the

period at the very low level

constant  throughout
that is typical of Isracl. In
summary, FSU females as a
group quickly lost a slight

initial advantage in e15 over

Other Israelis, but

thereafter the immigrant population matched the Israeli population both in level and pace of
improvement. For males initial equivalence was lost and the gap between male FSU immigrants and
Other Israelis increased to 2.2 years by 2004, since eq5 remained stagnant until 2002.

¢ Life expectancy for 1990 was not calculated since the arrival of immigrants accelerated rapidly from low to very
high levels over the year, complicating the calculation of exposure and the person-year denominator for rates.
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4.3.1 Change in ess by period and by geographical origin and ethnic group
Disaggregation of the FSU immigrant population by sex, geographic origin and ethnic group reveals
that these overall patterns were not homogenous: there are differences in initial comparative levels of

eis and some important differences in trends as well, as shown over three calendar year groupings,
1990-1994, 1995-1999, 2000-2004 (table 4.4).

Table 4.3 ess for FSU immigrants and non-FSU immigrants

Males Females
1990- 1995- 2000- 1990 - 1995- 2000-
1994 1999 2004 A 1994 1999 2004 A
Other Israelis 61.0 62.0 63.1 2.1 64.6 65.8 67.0 2.4
(60.9-61.1)  (61.9-62.1)  (63.0-63.2) (64.5-64.7)  (65.7-65.9) (66.9-67.1)
All FSU Immigrants 60.7 60.6 60.8 0.1 65.4 66.1 67.1 1.8
(60.4-61.1)  (60.3-60.8)  (60.6-61.0) (65.1-65.7)  (65.9-66.3) (67.0-67.3)
FSU Jews 60.8 60.8 61.7 0.9 65.2 65.9 67.1 1.9
(60.4-61.1)  (60.6-61.1)  (61.4-61.9) (64.9-65.5)  (65.7-66.1) (66.9-67.3)
FSU Non-Jews 58.9 58.1 -0.8 69.8 69.0 -0.8
(57.960.0) (57.4-58.8) (68.9-70.8)  (68.5-69.6)
FSU European Republics  61.2 61.3 62.0 0.8 65.4 66.3 67.4 2.0
(60.8-61.6)  (61.0-61.6) (61.7-62.3) (651-65.8)  (66.1-66.6) (67.2-67.6)
Moscow-St Petersburg 62.5 62.2 63.4 0.9 67.1 68.0 69.5 2.4
(61.4-63.6)  (61.4-63.1)  (62.6-64.1) (66.1-68.0)  (67.3-68.6) (68.9-70.0)
FSU  Caucasian  and
Central Asian Republics ~ 58.8 58.9 60.2 1.4 64.1 64.3 65.9 1.8
(58.0-59.7)  (58.4-59.5)  (59.7-60.7) (63.4-64.8)  (63.9-64.8) (65.5-66.3)

In general, the ranking of the sub-groups by level of eis corresponds to their ranking by educational
qualifications (4.2.1 above). For both sexes immigrants originating in the more central areas of the FSU
have higher levels of ei5 than those from the more peripheral areas. The pace of change differs among
the subgroups as well, but it does not necessarily correspond to the degree of disadvantage. Among
males, immigrants for Moscow-St. Petersburg had a slower rate of improvement in ejs then Other
Israelis, loosing an advantage of 1.5 years. Immigrants from the European Republics (excluding
Moscow and St. Petersburg), who enjoyed near equivalence with Other Israelis in 1990-1995,
experienced a growing disadvantage thereafter. Males from the Asia-Caucasus region, beginning with
an initial disadvantage of 2.5 years, enjoyed the most rapid improvement while not loosing their
disadvantage. Among females the advantage over Other Israelis was shared by all groups except
immigrants from the Asia-Caucasus region. The aggregate trend, convergence with Other Israelis for
females from an initial advantage, is not true of the sub-groups. Among female immigrants from the
European Republics in general and Moscow-St. Petersburg in particular e;s improved and their
advantage was maintained. Those from the Asia-Caucasus region suffered a disadvantage, and slower
improvement.

The non-Jewish group has the most distinct mortality pattern: they have the lowest life expectancy
among males but one of the highest for females, resulting in a much larger female/male advantage:
10.9 years in 1995-2004, double the advantage for Jewish FSU immigrants from the European region.
As the proportion of non-Jews in the FSU immigrant population rises over the course of the
immigration wave, they contribute increasingly to the aggregate pattern for FSU immigrants, widening
the gender gap in eis for all FSU immigrants. Unlike the other groups, among non-Jews levels of eis
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deteriorate over time both for males and females. Of the 2.3 year difference in eis between FSU
immigrants and Other Israelis in 2000-2004, 0.9 years are due to higher male non-Jew mortality.

4.3.2 Decomposition of changes in ejs of FSU immigrants and Other Israelis by sex, age and
cause of death group 1990-1994 to 2000-2004

Just as overall trends in the gap in eis between Other Israelis and FSU immigrants differed by

geographic and ethnic group they did so by age and cause of death group.

4.3.2.1 Decomposition of contribution of age-groups to gaps in e;s within periods, and to
changes over calendar time

For Other Israelis the increase in eis5 between 1990-1994 and 2000-2004 was 2.12 years for males and
2.40 for females (table 4.5, left panel). For both sexes virtually all the increase can be attributed to
improvements in mortality above age 60, and approximately a year of the improvement is contributed
by the 60-74 age range. By contrast, for male FSU immigrants eis remained stagnant because
improvements in mortality above age 60, which contributed 0.8 years to eis (albeit less than for Other
Israelis, 1.7 years), were counterbalanced by deterioration in mortality below age 60 (—0.7 years). For
female FSU immigrants we find a contrasting pattern. There are mortality improvements in all age
ranges, but below age 60 these gains contribute more to the gains in eis than those for Other Israelis.
The lag in improvement for FSU females, as compared to Other Israelis (from an initial advantage), is
due to slower improvement above age 60, and especially at age 75 and over.

Table 4.4 Decomposition by age groups of change over time in €15, and contribution within periods,
FSU immigrants and Non-FSU Immigrants

Age Years of expected life contributed by age to | Composition by age of differences in eis
change in ey5 between 1990-94 and 2000-04 between FSU immigrants and Other Israelis
Other Israelis FSU Immigrants 1990-1994 1995-1999 2000-2004

Males

Total 2.12 0.09 -0.27 -1.45 -2.31

15-34 0.04 -0.53 -0.27 -0.45 -0.84

35-59 0.42 -0.18 -0.48 -0.96 -1.09

60-74 0.98 0.64 -0.06 -0.20 -0.39

75+ 0.68 0.16 0.54 0.16 0.02

Females

Total 2.40 1.78 0.76 0.32 0.14

15-34 0.05 0.07 -0.09 -0.01 -0.07

35-59 0.42 0.50 -0.25 -0.18 -0.18

60-74 1.02 0.87 0.20 -0.01 0.04

75+ 0.91 0.34 0.91 0.52 0.35

When the contribution by age to disparities in eis between Other Israelis and FSU immigrants are
considered in each period separately (table 4.5, right panel), we again see differences and similarities
between the sexes. For FSU males we see that all age groups contribute to the negative trend: below
age 75 disadvantages progressively deepen, whereas above age 75 an initial advantage is eroded. In all
periods age 35-59 contributes most to the disparity in eis, in 1990-1994 almost half a year of the gap
in eis is contributed by this age-group, but by 2000-2004 this has increased to over one year. For female
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FSU immigrants, the advantage over Other Israelis in all periods was contributed wholly at elderly ages
above 60, and in 1990-1994 nearly a year of es difference is contributed at age 75+. However, the
trend in relative mortality over calendar time in this age group is negative, and the initial advantage of
1.1 years in es over other Israelis above age 60 diminishes to less than 0.4 years by 2000-2004. Below
age 00, although female FSU immigrant’s mortality improved more rapidly than Other Israelis, this

was from an initial disadvantage which, despite convergence, was not eliminated.

The patterns of change over calendar time differ by age and by sex. Above age 60 for both sexes the
calendar year trajectory of eis for FSU immigrants was positive, although slower than for Other Israelis.
The slower improvement for females was due to a loss of an initial advantage above age 60, and for
males it is due to a loss of an advantage above age 75. For both sexes at adult ages (below age 60) the
trend begins from an initial disadvantage for FSU immigrants in 1990-1994, which for males deepens
considerably while for females improves somewhat. FSU females experience greater improvements at
these ages than Other Israelis. For FSU males at adult ages the path is slightly negative, contrasting
with the improvements for Other Israelis. It remains to be seen which causes of death contributed to

these patterns.

4.3.2.2 Decomposition of differences in e;; by cause of death group
Figure 4.10 shows that for Other Israelis virtually all the improvement in eis for both sexes in the

35 ~ decade between 1990-1994
Age 15+ 15-34 35-59 60-74 75+ and 2000-2004 was due to
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Figure 4.10 Contribution of causes of death, by age, to change in e15 for Other Lsraelis  gex by rising mortality from

between 1990-94 and 2000-04 diabetes (Which is included in

“all other causes” in the figure).

7'The coding of diabetes as the underlying cause of death is variable because of inconsistency between
doctors in filling out death certificates: this cause may be omitted altogether and/or there may be
variation in its placing in the causal chain when entered together with CVD . An unknown portion of
the improvement from CVD may be due to changing practices by doctors in attributing causes of death
on death certificates. Stokes, A. and Preston, S. H. (2017). Deaths Attributable to Diabetes in the
United States: Comparison of Data Sources and Estimation Approaches. PLoS One 72,
e0170219, doi: 10.1371/journal.pone.0170219..
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Net differences between FSU immigrants and other Israelis in ejs and the pace of improvement are
due both to differences between the groups in the rate of positive gains from particular causes of death,
0 - as well as some reversals.

Age 15+ 15-34 B-N 60-74 75+ Over the decade male FSU

immigrants gained 1.6 years

and females 1.9 years of eis

due to reductions in mortality
from CVD, 0.6 and 0.3 years
less than the gains for Other
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Figure 4.11 Contribution of causes of death, by age, to change in e15 for FSU Rising mortality due to
immigrants between 1990-94 and 2000-04 external  causes  of death
below age 60 (-0.7 years), and all other causes above age 60 (-0.9 years), explain the increasing gap. -
0.4 years of all other causes above age 60 is explained by diabetes and respiratory diseases, in equal
measure. The slower rate of improvement for female FSU immigrants above age 60 is not due to the
major cause of death groups, CVD or all neoplasms combined. These together contributed positively
2.3 years to improved eis, only 0.2 years less than for Other Israelis. Improvement was curtailed by
deterioration in mortality from all other causes (40% of which is due to diabetes and respiratory

diseases), which reduced eis by -1.1 years, -0.8 of them above age 75.

Ill-defined Causes. For both males and females from the FSU attribution of change to specific causes
of death is somewhat complicated by the reduction of death from the ill-defined causes group, which
contributes 0.4 years of life expectancy for females and 0.2 for males, almost all in the elderly age range.
As with immigrant groups in other countries (Albin et al. 2005; Bos et al. 2004), “Signs, Symptoms and
Ill-defined conditions” as a cause of death is more prevalent among FSU immigrants than among Other
Israelis, but its proportion diminishes over the years, as language skills, and familiarity and experience
with the medical system reduce the proportion of incomplete medical records which would result in
incomplete death certification. Better documentation is therefore a partial explanation of the increase
in mortality in the all other causes group, but only to the upper limit of counterbalancing improvements

in other causes, 0.4 years of life expectancy for females, and 0.2 for males, overall.

4.3.3 Decomposition of differences of calendar year differences in ejs with Other Israelis, by
age and cause of death group, by geographical origin and by ethnicity

Decomposition has shown that the deterioration in relative mortality and stagnation in calendar year

trends in eis for males and the convergence for females is composed of differences both within the

FSU population and between them and Other Israelis in the trends by age group, and in the

contribution of changes in mortality by particular cause of death groups. Differences in levels and

trends were found by geographic origin and ethnic group as well. We will now increase the resolution
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of our analysis by decomposing the differences between the populations by age and cause of death
group over calendar year periods for each of the geographic origin and ethnic groups. This allows
examination of the extent to which the differences between these groups contributed to the overall
calendar year patterns. Differences by ethnicity, Jewish and non-Jewish FSU immigrants, will be
presented first of all, since these were the largest differences found so far. Comparison with Jewish
Other Israelis (rather than all Other Israelis) specifically removes the possible influence of the distinct
mortality patterns of Arab Israelis on the comparison (see section 2.4). This will be followed by
consideration of the differences between the geographic regions.

4.3.3.1 Decomposition by Ethnicity: Jewish FSU immigrants and Jewish Other Israelis
(figures 4.12, 4.13)

Males. At the outset of the immigration wave, in 1990-1994, Jewish FSU males had a small net

disadvantage in eis of -0.4 years compared to Jewish Other Israelis. An advantage of 0.2 years for CVD
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Fioure 4.12 Age and cause-specific contributions to differences in e;s between [ewish FSU . .
& & pecti ifferenc ! J causes. This net imbalance of

immigrants and Jewish Other Israelis; Males .
worsened over time. Over the

next two periods the deterioration of comparative mortality was common to all age groups, reaching a
net disadvantage of -1.9 years by 2000-2004. The initial advantage due to CVD became a disadvantage
of -0.3 years by 2000-2004. Combined neoplasms contributed -0.9 years, and external causes -0.7 years
to the deficit. Over 35% of the total net disadvantage in 2000-2004 was due to higher mortality from
external causes, most of which was contributed at ages 15-34 alone (20% of the total disadvantage). A
further 48% of the disadvantage was contributed by all neoplasms, 15% of this difference contributed
at ages 35-59. Altogether 75% of the net disadvantage was contributed by adult mortality (<60), and
over half of the disadvantage can be regarded as directly behaviour-related (included the tobacco-
related respiratory cancers, external causes and alcohol-related causes which are included in “other
diseases”).

Females. Jewish FSU females enjoyed a net advantage of 0.4 years in eis in 1990-1994 over Jewish
Other Israelis, which became a very small net disadvantage of -0.1 and -0.2 years in 1995-1999 and
2000-2004 respectively; but in all periods advantages from some causes of death were counterbalanced
by disadvantages from others. Disadvantages due to other neoplasms contributed -0.6 to -0.7 years in
each of the periods, whereas lower mortality for tobacco-related cancers provides FSU females with a
small advantage of 0.1 years in each of the periods. The very small disadvantage due to external causes
found in 1990-1994, -0.1 years, declined in the subsequent periods. In contrast with males, for females
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directly behaviour-related causes are not prominent in explaining the overall difference. The loss of the
slight advantage Jewish FSU females enjoyed initially is due to the decline in the combined advantage
120 for CVD and other cause
mortality (chiefly respiratory
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Figure 4.13 Age and canse-specific contributions to differences in eys between Jewish FSU

immigrants and Jewish Other Lsraelis; Females

4.3.3.2 Decomposition by Ethnicity: Non-Jewish FSU immigrants and Jewish Other Israelis
(figures 4.14, 4.15)

Since the number of deaths in this sub-group in 1990-1994 were too small for decomposition by cause

of death, examination is confined to the 1995-1999 and 2000-2004 periods.

Males. The large and deepening disadvantage in male non-Jewish eis compared to Jewish Other Israelis
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Figure 4.14 Age and cause-specific contributions to differences in e;s between non-

Jewish immigrants and Jewish Other Israelis; Males petiods), most of which is

explained by lower diabetes and
respiratory disease mortality. As with Jews, directly behavioural-related causes play a prominent role,
but with a larger impact. 38% of the disadvantage in eis is explained by external causes of death in both
periods, contributing a substantial -1.3 years of the disadvantage in 1995-1999, and -2.1 years of the
disadvantage in 2000-2004. Tobacco-related neoplasms contributed -0.5 and -0.6 years in each of the
periods. CVD and other neoplasms together contributed -1.0 year to the disadvantage in 1995-1999,
which increased to -1.7 years by 2000-2004. The role played by CVD contrasts with Jewish immigrants,
where it was a very small contributor to net disadvantage. Ill-defined causes contribute a substantial -
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1.1 years in 1995-1999, decreasing only slightly to -0.8 years in 2000-2004. This too contrasts with
ethnic Jews, for whom ill-defined causes declined rapidly over the period of observation.

Females. Non-Jewish females shared the direction of trend over calendar time with Jews, as well as
the concentration of advantage in the elderly age range, but there pattern of change by cause differed
4.3 from Jewish immigrants.. The
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Figure 4.15 Age and canse-specific contributions to differences in e;5 between non-Jewish the gap in ers in 1995-1999,
immigrants and Jewish Other Israelis; Females and 1.8 years in 2000-2004.
This contrast with Jewish females where in 2000-2004 ages 60-75 contributed a disadvantage of -0.2
years, offset by an equal small advantage at age 75 and over. At adult ages, 15-59, initial parity with
other Israelis deteriorated to a disadvantage of -0.6 years, whereas for Jewish females in this age range
in 2000-2004 the disadvantage was -0.2 year only. The advantage in elderly mortality was due to CVD
mortality (a contribution of 1.4 years declining to 0.6 years) and all other causes (declining from 1.8 to
1.2 — due chiefly to diabetes and respiratory diseases), in both cases an advantage not shared by eldetly
Jewish females. At adult ages (15-59), half of the disadvantage which emerged by 2000-2004, -0.3 years,
derived from external causes (not shared by Jewish females), and a further -0.2 years was due to other
neoplasms (in this case Jewish females shared the same disadvantage). There is no gap in mortality due
to ill-defined causes between female non-Jewish migrants and Jewish Other Israelis.

4.3.3.3 Decomposition by Geographic region: Jewish Immigrants from Moscow-St.

Petersburg compared to Jewish Other Israelis (fig 4.16 4.17)
Distinct patterns are found for regions representing the center and periphery of the FSU. But since
Jewish immigrants from the European region (excluding Moscow and St. Petersburg) constitute 67%
of all Jewish FSU immigrants (and 50% of the FSU immigrant population in our study), it is not
surprising that the pattern of advantages and disadvantages found for this region is very similar to that
of Jewish FSU immigrants as a whole and requires little additional comment. For males the pattern of
disadvantage is explained by the same relative combination of causes by age, although the trend of net
disadvantage is somewhat milder -0.3 years in 1990-1994 increasing to -1.7 years in 2000-2004. For
females as well the trend is similar to the pattern for all Jewish females. For females from the European
region the initial net advantage in eis of 0.3 years in 1990-1994 was a little smaller, declining to -0.2
years in 2000-2004. They enjoyed a greater advantage in CVD and other cause mortality which declined
from 1.2 to 0.3 years over the three periods.
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Given that estimates of life expectancy at age 20 for Jews in Moscow in the early 1990s were some 2.8
years less, for both sexes, than that of Jews in Israel (Shkolnikov et al. 2004b), it is interesting to find
clear evidence of positive health selection. Jewish males from this area enjoyed an advantage of 1.3
years in eq5 in 1990-1994 over Jewish Other Israelis. Lower CVD mortality contributes 0.8 years to the

2.5 advantage, and 1.0 year is
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Figure 4.16 Age and cause-specific contributions to differences in es between principally due to rising mortality

immigrants from Moscow — St. Petersburg, and Jewish Other Israelis; Males from external causes of death and

other neoplasms at adult ages 15-34 and 35-59, while above age 60 the advantage due to CVD mortality
and all other causes diminished but was maintained (1.1 years in total).

Surprisingly, the initial disadvantage due to tobacco-related neoplasms disappeared in subsequent
periods. Throughout the years, these immigrants suffered a very small but persistent disadvantage from
CVD mortality at age 35-59 (-0.1 -0.2 years), which contrasts with the distinct advantage from this
cause which they enjoyed at older ages.

Evidence of positive health selection is apparent for Jewish females from Moscow-St. Petersburg as
well, and in their case it is not lost. They enjoyed a sustained advantage in e15 over Jewish Other Israelis:

2.3, 1.9 and 2.1 years across the

- three periods. Although the
35 e 154 15 359 B0 L advantage conferred by lower
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g 15 - in 2000-2004, this was offset by
= s % e B g relative improvement in other
’E_H == E ﬁ'i : EH i neoplasm mortality, diminishing
S their disadvantage from -0.9 in
L8 8 Tt B o M e 1990-1994 t0 0.3 years by 2000-
- AN Baterral Canses - DLAITEsher Causes 2004. All other causes conferred
i E B FF 3 3 3% 3 3 B : % £ anadvantage of 1.2 years by 2000-

E §E FEEL I EE EFEE E L 2004, 0.4 of which was due to

Figure 4.17 Age and canse-specific contributions to differences in e;5 between lower mortality from respiratory
immigrants from Moscow — St. Petersburg, and Jewish Other Israelis; Females diseases, and 0.2 was due to lower

diabetes mortality. The advantages are concentrated at elderly ages, in the 60-74 and, especially, in the
75+ age groups. The disadvantage due to other neoplasms occurs between ages 35 and 74, but it was
smaller than for the Jewish group as a whole, and diminished over time. This origin group is unique
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since, in balance, at ages under 60 female mortality improved over calendar time, and although by 2000-
2004 the improvement contributed only a small advantage (0.3 years) it contrasts sharply with the
disadvantage contributed at these ages in all other geographic/ethnic groups.

4.3.3.4 Decomposition by Geographic region: Jewish Immigrants from the Asian-Caucasian
region compared to Jewish Other Israelis (fig 4.18 4.19)

Unlike the groups we have considered so far, both male and female Jewish immigrants from the Asian-

Caucasian region of the FSU suffer
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Figure 4.18 Age and cause-specific contributions to differences in e;s between final periods.

immigrants from the Asian-Cancasian region and Jewish Other Israelis; Males
rants ° ' Among males each of the cause of

death groups contributed substantially to the net difference. In 1995-1999, the period in which the
difference in e15 was greatest, CVD contributed -1.0 years. -0.7 years each were contributed by other
causes (of which causes related to alcohol and substance abuse and liver diseases® contribute -0.3 years),
ill-defined causes, and all neoplasms (of which tobacco-related contributed -0.4). Although most of the
disadvantage, -2.1 years, is contributed at adult ages 15-59, unlike the groups we have considered so
far, a substantial disadvantage, -1.1 years, was contributed by the eldetly age range, age 60-74, of which
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the various age groups. Other causes contributed -0.3 years in 2000-2004, of which half was contributed
by higher mortality from diabetes. As with males, the disadvantages were not confined to the adult age
groups: of the -1.7 years in the period of greatest disadvantage in el5, 1995-1999, -0.5 years were
contributed at ages 15-59, and -1.2 at ages 60 and over.

4.3.4 Overview of calendar-year patterns

Sharply contrasting trends by gender appear prominently in the calendar year data. In 1991 ey5 for FSU
males in Israel was equal to Other Israelis but thereafter a gap appeared, which only began to be closed
in 2003. FSU females, on the other hand, had an advantage in 1991 which was lost by 1994, and
thereafter their mortality improved in tandem with female Other Israelis. These annual trends are
reflected in the decomposition by aggregated periods and age group. Males fell behind because a. in
the elderly age range, from initial equality, improvement in mortality was slower than it was for Other
Israelis and an initial advantage was lost; and b. in the adult age range an initial disadvantage was
enhanced by a negative trend in death rates. Convergence of es for FSU females with Other Israelis
was achieved by countervailing trends: in the elderly age range they shared with males slower
improvement than Other Israelis, but this was from a substantial initial advantage, especially above age
75 (falling from 0.8 years in 1990-1994 to 0.2 years in 2000-2004). In the adult age range, and unlike
males, a positive trend offsets the negative trend at elderly ages. Initial disadvantages at adult ages
diminished, from -0.5 years to -0.2 years, principally because adult females did not share adult males
increasing burden of mortality from external causes.

Analysis by cause of death group shows, for males, that the increasing gap due to external causes
mortality was due entirely to adult ages (-1.0 years), where it contributes 40 percent of the disadvantage
in eis at all ages in 2000-2004. For females, the loss of advantages due to CVD and all other causes
mortality (from 0.7 to 0.2 and 0.9 to 0.4 years, respectively), concentrated in the elderly age range, was
the principal factor in the worsening trend. The substantial disadvantage from other neoplasm
mortality remained unchanged, -0.7 years, but this was due to countervailing factors. At adult ages the
deficit due to all neoplasm mortality was reduced, whereas at eldetly ages it grew.

Disaggregation by ethnic and geographic and ethnic group revealed highly contrasting initial levels over
calendar period in relative advantage by cause of death, but with a single exception (adult females from
Moscow St. Petersburg) the overall direction of the trends by gender and age group ate shared by all
the sub-groups. Among males we see that although for all geographic-ethnic groups and for most age
groups there was a pattern of worsening relative mortality over calendar time, initial positions ranged
from an initial advantage in e1s in 1990-1994 of 1.3 years enjoyed by Jewish FSU immigrants from
Moscow and St. Petersburg, through equality in ei5 with Other Jewish Israelis for immigrants from the
European region (without Moscow and St. Petersburg), a disadvantage of -2.4 years for Jewish males
from the more peripheral Asian and Caucasian republics to a disadvantage of -3.4 years for non-Jewish
immigrants (in 1995-1999) compared to Jewish Other Israelis. In all groups most of the increasing
disadvantage in 2000-2004 was due to higher and rising relative mortality at adult ages (15-59), -1.3 of
-1.5 years for the European region, and for non-Jews -4.0 out of -5.4 years. Even for immigrants from
Moscow-St. Petersburg, who in 2000-2004 did not have a disadvantage in es overall, rising disparities
in mortality at adult ages contributed -1.3 years, although this was offset by lower mortality than Other
Israelis at elderly ages. Unlike the other groups, for the Asian-Caucasian group the disadvantage in
2000-2004 was highest in the “younger” elderly age group (60-74), which contributed -1.2 years to the
-3.3 disparity in eis with Other Israelis.
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Females too shared the considerable difference in e15s between the sub-groups in 1990-1994, ranging
from a disadvantage -0.7 for the Asian-Caucasian Republics compared to Jewish Other Israelis, through
a small advantage of 0.6 years for the large European Region, to a considerable advantage of 2.3 years
for Moscow-St. Petersburg and an even larger advantage of 3.8 years for non-Jewish women (in 1995-
1999). The order of advantage and disadvantage corresponds to the ordering of the groups by
educational level. Bur for all female sub-groups, the 15-34 age group plays no part in differences in eis
with Other Israelis, whereas for males this group contributes substantially due to differences in external
cause mortality. Moreover, unlike males, the overall trends by calendar year were not shared by all
female sub-groups. For female FSU immigrants from the European region there is a noticeable
negative trend between 1990-1994 and 2000-2004, and for non-Jewish females between 1995-1999 and
2000-2004. For the Asian-Caucasian group disadvantage is lowest in 1990-1994 and peaks eatly, in
1995-1999. But for the Moscow-St Petersburg group no negative trend was evident. They retain an
advantage in eis (of 2.3 to 2.1 years) throughout the period of observation, uniquely among the sub-

groups and sexes.

The differing initial levels of relative mortality between the subgroups in both genders extend to
specific causes of death. The Asian Caucasian group and non-Jewish males stand out negatively. For
example: advantages in CVD mortality for males occurred only in the European regions and especially
Moscow-Leningrad (0.8 years in 1990-1994, 0.1 in 2000-2004) and are confined to the elderly age range,
whereas in the younger age ranges there is a persistent or increasing disadvantage for this cause group.
For females, for most geographic areas and both ethnic groups an advantage in CVD mortality may
occur in both age ranges, although it diminishes over time. However, the Asian and Caucasian republics
are an exception for both sexes: disadvantages in CVD mortality occur in both age ranges. For females
there is a positive trend, and the disadvantage diminishes over time, for males the disadvantage
increases and then recovers, in a U-shaped pattern. In addition, for both the Asian-Caucasian group
and non-Jewish males only there is a disadvantage owing to higher mortality from tobacco-related
cancers, which increases over time. And although the pattern of diminishing advantages due to all other
causes is shared by most geographic-ethnic groups and in particular at the elderly ages, again the Asian-
Caucasian group is an exception, and their disadvantage increases.

4.4 SMR patterns by duration, calendar year, arrival cohort, and by cause of death

The analysis of eis showed complex calendar year trends patterns by sex, by age by cause of death
group and by geographic and ethnic sub-group. However, this analysis did not allow us to determine
whether the patterns over calendar time reflect underlying duration effects, or whether they reflect the
impact of the differences in composition between the arrival cohorts (which were described in section
4.2). To address these questions we will examine, first, SMRs by calendar year disaggregated by duration
of stay, followed by SMRs by duration of stay, disaggregated by cohort of arrival, for each sex
separately, and by cause of death group. The SMRs compare mortality of all FSU immigrants
(irrespective of sub-group) with all Other Israelis. In addition, SMRs were examined separately for
adults (age 15-59) and the elderly (age 60 and over). Only the most salient results will be presented
here, graphically (complete results, including 95% confidence intervals which are not presented in the
charts, can be found in Appendix Tables A3.5-A3.7).
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4.4.1 Males, all causes of death

Figure 4.20a-b presents the trend of SMRs over duration of stay disaggregated by calendar year and by
arrival cohort, for all causes of death, for FSU males aged 15+. All temporal variables are grouped by
two-year intervals (except for the final calendar year and duration period which is up to three years
long). Whereas life table analysis showed that relative to Other Israelis male FSU immigrant mortality
worsened over calendar time, overall SMRs by duration (red line) decline from 1.13 (1.1-1.16) at 0.0-1.9
years of stay, to 0.98 (0.95-1.02) at 12.0-14.9 years of stay, appearing to indicate gradual assimilation of
FSU mortality risks to Other Israeli mortality levels. When this duration pattern is broken down by
arrival cohort and by calendar year the contrast between the calendar year and the duration pattern can
be explained. Figure 4.20a shows that each successive cohort arrives with initially higher SMRs, and
these are maintained as length of stay in Israel increases, with little alteration. Whereas the earliest
arrival cohort (1990-1991) retains SMRs around 1.0 throughout the period of observation ( indicating
no difference with Other Israeli mortality) the latest cohort (2002-2003) begins with a much higher risk
1.68 (1.44-1.93). These cohort patterns combine so that in every calendar year SMRs appear to fall by
duration of stay, but at increasing initial levels, as shown in figure 4.20b. The aggregate pattern of
decline in SMRs with duration of stay is revealed as an artefact produced by increasing and stable risk
in successive arrival cohorts. And the pattern of decline over calendar years is produced by successive
additions of arrival cohorts with higher risk levels.
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Figure 4.20 SMRs for All Causes of death by duration of residence; Male FSU Immigrants aged 15+

When duration by arrival cohort is further broken down by age group (figures 4.21a-b) we find that in
the elderly age range the cohort distinctions are much less evident, but remain very prominent at adult
ages. In the elderly age range both the 1990-1991 and the 1992-1993 cohort have SMRs near or equal
to 1.00 at all durations; the 1994-1995 and 1996-1997 cohorts have slightly rising SMRS with duration
(with values significantly different from 1.0 statistically for the earlier but not the later cohort); the
1999-1999, and 2000-2001 cohorts having SMRs of approximately 1.1, and only the latest cohort (2002-
2003) has a significantly elevated SMR (1.47 (1.22-1.75)). At adult ages the rising disparities between the
successive arrival cohorts is pronounced. Whereas the 1990-1991 cohort maintains SMRs near 1.00
over all durations, the 1998-1999, 2000-2001 and 2002-2003 cohorts reach SMRs of 2.3 to 2.5. The
1994-1995 and 1996-1997 cohorts maintain SMRs near 2.00, while, uniquely, the 1992-1993 cohort
appears to display a downwards trend in relative mortality risk by duration, beginning with an SMR of
1.81 (1.59-2.04) at 0-1.9 years of stay, and reaching 1.42 (1.21-1.66) after 10.0-11.9 years of stay.
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Figure 4.21 SMRs for All Causes of death by arrival cohort and duration of residence; Male FSU
Immigrants aged 15+

Thus the pattern in all-cause SMRs at all ages for males appears to be driven principally by large arrival
cohort differences in the adult age group, with relative mortality worsening progressively in later arrival
cohorts. It should be noted that this effect is strong enough to affect all ages combined, although
among male FSU migrants only approximately 20% of deaths at age 15 and over occur before age 60.
At elderly ages, although there is a slight deterioration over arrival cohorts, with the exception of the
latest arriving cohorts, mortality risk remains nearly equivalent to Other Israelis. In neither age range
is a true duration effect evident, whether positive of negative.

4.4.2
Figures 4.22a-b compare all-cause SMR duration patterns for females at age 15+ by calendar year and

Females, all causes of death

arrival cohort. Life table analysis showed that an initial advantage in eis was gradually lost, and
subsequently FSU females’ mortality improved in tandem with Other Israeli mortality. Analysis of
SMRs by duration shows a somewhat different pattern, which is shared whether broken down by
arrival cohort or by calendar year. The same overall pattern by duration of stay is shown both by arrival
cohorts and calendar years, with only minor exceptions. An initial small advantage in SMR at 0.0.-1.9
years of residence, (0.92 (0.90-0.94)), erodes to equivalence of risk with Other Israelis at 4.0-5.9 years
(0.99 (0.96-1.01), but by 12-14.9 years the advantage is regained (0.91 0.88-0.95). Only the cohorts which
arrived earliest reach the longest durations, so the regained advantage is due to them only, but the
pattern of erosion of an initial advantage is shared by all arrival cohotts.
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Figure 4.22 SMRs for all causes of death by duration of residence; Female FSU Immigrants aged 15+

When the duration pattern by arrival cohort is broken down by age group (figures 4.23a-b), the pattern
of risk for the elderly ages (60 and over) is virtually identical with the 15+ pattern, whereas at adult
ages (15-59) distinct differences between the arrival cohorts emerge, along with a positive trend over
duration for some cohorts. In the younger group, as with males, SMRs tend to rise across

a.  Under age 60 b. Age 60 and over

Arrioral Cofuni
hrzral Cohar

A e —— ——1

B m—— — T

— ]

ERH
SMH

WG EOAE ADAS RLTE RBOA (0DILY 11649 AHL LLY 2038 4850 G079 RARE MOILY [LRHA

Dusearion b years Ehurathan in yean

Figure 4.23 SMRs for all causes of death by arrival cohort and duration of residence; Female FSU
Immigrants aged 15+

successive cohorts, although the sequence of increasing relative risk is not as consistent as it is with
males, nor is the rise as extreme. For the earliest arrival cohort relative mortality risk is initially
statistically indistinguishable from other Israelis, 1.08 (0.96-1.21), whereas females who arrived in 2002-
2003 have an SMR nearly twice as high 1.84 (1.30-2.54). But unlike males, at adult ages female arrival
cohorts vary in the trend of SMRs as well as in levels of relative risk. SMRs for the earliest arrival
cohorts (1990-1991 and 1992-1993) decline over time. Although for the earliest cohort at shorter
durations SMRs are not significantly different from 1.0, by the longest duration (12.0-14.9 years) they
decline to 0.84 (0.73-0.96) and have achieved a distinct mortality advantage over Other Israelis. SMRs for
the 1992-1993 cohort at adult ages decline from 1.43 (1.21-1.68) at the shortest duration to 1.09 (0.85-1.36)
at 10.0-11.9 years. Later arrival cohorts, however, maintain near constant SMRs at adult ages, with
higher risk of death compared to other Israelis.

Thus females share with males distinct arrival cohort patterns at the adult ages, reflecting ever higher
mortality risk as the migration wave progresses; and at elderly ages, like males, there are virtually no
cohort differences in risk. Unlike males, at the adult ages the eatliest female arrival cohorts show a
pattern of declining mortality risk with increasing duration of residence whereas at eldetly ages there
appears to be a mild pattern of increasing and then decreasing relative mortality. In aggregate (ages 15
and over) the cohort differences at the adult ages are not evident, because of the relatively small
proportion of deaths below age 60: only 9.6% of deaths of FSU females at age 15 and over are before
age 60.

4.4.3 SMRs for detailed causes of death, by duration and arrival cohort

Life table decomposition showed that all-cause mortality levels and trends by calendar year are
influenced by countervailing advantages and disadvantages by cause of death group and age. We will
now disaggregate the overall patterns of relative risk by duration and arrival cohort by cause of death
group, to attempt to see whether the all-cause temporal trends are shared by all cause groups, or
whether specific causes dominate in creating the trends.
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4.4.3.1 Males CVD (figure 4.24a-b)

Cardiovascular mortality constitutes nearly a third of all male deaths, but the well-defined arrival cohort
pattern which we saw for all causes is not apparent for CVD. Overall SMRs rise slightly from 0.98 (0.94-
1.03) at 0.0-1.9 years to 1.08 (1.03-1.12) at 4.0-5.9 years, falling back to 1.01 (0.94-1.09) at 12.0-14.9 years.
This pattern of moderate rise and fall is shared by all arrival cohorts. The eatliest cohorts have CVD
risks equivalent to Other Israelis, and the SMRs rise very slightly over subsequent arrival cohorts. Only
the latest cohorts have higher risks (which are statistically significant only for the 2002-2003 arrival
cohort (1.46 1.06-1.97)).
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Figure 4.24 Male FSU Immigrants, SMRs for CVD by arrival cohort and duration of residence.

The cohort pattern for ages 15+ is displayed by elderly ages as well (See Appendix table A3.7a).
However, at adult ages (Figure 4.24b) successive arrival cohorts show progressively worse SMRs: the
1990-1991 cohort maintains SMRs near 1.0 at all durations, but by the 2000-2001 arrival cohort SMR
reaches 1.95 (1.26-2.67) in the first two years of residence. The pattern of increasing risk over arrival
cohorts at adult ages creates an apparent overall decline of mortality risk by duration. But since the
proportion of CVD deaths at adult ages is only 11% of all CVD deaths, the pattern at ages 15 and over
appears to be free of arrival cohort effects.

4.4.3.2 Males all neoplasms (figure 4.25a-b)

At ages 15+ SMRs for all neoplasm mortality display both increasing relative risk by arrival cohott, as
well as a distinct duration trend. Relative risk of neoplasm mortality for FSU immigrants is higher than
Other Israelis’ at all durations and for all arrival cohorts, unlike the near equivalence in the case of
CVD mortality. All-cohort SMRs fall with duration from 1.45 (1.39-1.52) at 0.0-1.9 years of residence to
1.15 (1.07-1.24) at 12.0 -14.9 years. But the decline is not linear: it is sharpest over the first two intervals
(down to 1.25 (1.20-1.32) at 2.0-3.9 years), falling moderately afterwards. This pattern of highly elevated
relative risk at arrival is common to all but the eatliest (1990-1991) arrival cohort (which maintains
SMRs of around 1.20-1.10 at all durations). Initial risk rises with arrival cohort, reaching 2.11 (1.63-2.71)
in the latest arrival cohort. Likewise, the slope of the fall over the initial two periods of duration
increases over successive cohorts. The pattern points to an increase over time of the proportion of
FSU immigrants arriving with advanced cancers.
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Figure 4.25 Male FSU Immigrants aged 15+ SMRs for all neoplasms by arrival cohort and duration of
residence.

This pattern is shared by both the adult and the eldetly populations, but in the former it is more
pronounced. At adult ages (figure 3.21b) SMRs in the initial period rise from 1.32 (1.09-1.58) for the
eatliest cohort to 3.54 (2.73-4.52) for the 2000-2001 cohort, and risk falls very sharply in the early years
of residence in cohorts arriving from 1992-1993 onwards. At elderly ages (Appendix Table A3.7) risk
in the initial duration period rises from 1.18 (1.07-1.29) in the 1990-1991 cohort to 2.09 (1.54-2.76) in the
2002-2003 cohort, but the pattern of elevated risk at arrival with subsequent decline is evident only
from the 1998-1999 arrival cohort, and the decline in risk itself is more moderate than at adult ages.

4.4.3.3 Males all external causes (figure 4.26a-b)

For external causes of death at age 15+ we find, as in all-cause mortality, an illusory substantial fall in
relative risk over duration of residence for all cohorts (from SMRs of 1.76 (1.63-1.89) at arrival to 0.98
(0.82-1.15) after 12.0-14.9 years) which is created by rising relative risk over successive arrival cohorts.
SMRs at arrival rise from 1.23 (1.06-1.41) in the 1990-1991 arrival cohort more than doubling to 2.85
(1.91-4.10) in the 2002-2003 arrival cohort. For all arrival cohorts SMRs fluctuate over duration around
their initial levels, without a firm common pattern.
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Figure 4.26 Male FSU Immigrants, SMRs for all external causes by arrival cohort and duration of
residence.

The findings for ages 15+ are determined by the adult age group (15-59). Deaths from this cause-group
constitute 30 percent of all deaths at adult ages, and contribute nearly 74% of deaths from external
causes at all ages. Moreover, relative risk is high in this age-group at all durations even for the 1990-
1991 arrival cohort (fluctuating between 1.03 0.82-1.28 to 1.40 1.16-1.68), but it rises over successive
cohorts, reaching extreme levels of 3.67 (294-4.53) for the 1998-1999 cohort at 4.0-5.9 years of residence.
(Figure 4.26b)
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At elderly ages the number of deaths from external causes is relatively small, and thus individual SMRs
cross-classified by duration of residence and arrival cohort tend not to be significantly different from
1.0 at the 95% confidence level. There do not appear to be systematic cohort differences at these ages,
or substantially elevated risk (Appendix Table A3.7).

4.4.3.4 Males All Other Causes’ (figure 4.27a-b)

The pattern of change over duration in this broad and heterogenous cause of death group is unusual
in several respects: SMRs for age 15+ rise with duration from an initial advantage over Other Israelis,
both for all arrival cohorts combined and for most individual arrival cohorts. Differences among the
cohorts are not large, and the pattern of steadily rising relative risk over arrival cohorts is only cleatly
apparent as duration increases. Since over 85% of deaths in this group are due to the elderly age group,
it is not surprising that the pattern for all ages and for elderly ages is very similar. However, although
overall numbers of deaths at adult ages are small, the pattern is quite different: there is a substantial
rise in risk over arrival cohorts, with the 1990-1991 cohort following a distinct pattern. For this cohort
SMRs decline from statistical equivalence to Other Israelis (from 0.86 (0.65-1.13) to 0.67 (0.50-0.88)) while
later cohorts have significantly elevated risk — the 1998-1999 cohort having an SMR in the first two
years as high as 2.05 (1.46-2.79), with no pattern of decline over duration of residence. Once again, at
adult ages we find that the aggregate pattern for all cohorts combined results in an apparent decline in

risk by duration of residence, a pattern which is not evident in the individual arrival cohorts themselves

(Figure 4.27b).
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Figure 4.27 Male FSU Immigrants, SMRs for all other causes by arrival cohort and duration of residence.

Some cautions are appropriate for the findings for this group. This is a heterogeneous group of causes.
Informal examination shows that in the younger group alcohol-related causes feature prominently
whereas respiratory diseases and diabetes are more evident in the older group, making the comparison
between the age groups problematic. Moreover, the sharp decline with duration of residence of deaths
coded as ill-defined, which is shared by all arrival cohorts, may contribute to the apparent rise in SMR
with increasing duration of residence for this diverse group (Appendix Tables A3.6-A3.7). In order to
test this an simulation was done, reassigning all ill-defined causes to the residual all other causes group
and recalculating SMRs by duration and atrival cohort for this extreme case. The simulation shows that
for the 1990-91 and 1992-93 arrival cohorts there was a possible decline of SMRs for all other causes
over duration of residence, but not for later ones.

9 In this group we are excluding the three previous groups and in addition infectious diseases and ill-defined
causes: groups1-26, 32-38, 49, 51-55 in Appendix Table A2.1
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4.4.3.5 Females CVD (figure 4.28a-b)
The pattern for female FSU cardiovascular disease mortality at ages 15+ (Fig. 4.28a) corresponds to
the pattern for all-cause mortality, differing only in the greater advantage enjoyed at shortest durations.
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Figure 4.28 Female FSU Immigrants, SMRs for CVD by arrival cohort and duration of residence.

At 0.0-1.9 years of residence SMR 1is 0.85 (0.82-0.89) for all arrival cohorts combined, and there are no
significant differences between the arrival cohorts. This initial advantage is lost over the subsequent 6-
7 years, and regained subsequently for the cohorts arriving earliest. At elderly ages (Fig. 4.28b) the
pattern is similar. Since there are only 394 CVD deaths at adult ages, it is not possible to discern a firm
pattern by duration and cohort (Appendix Table A3.6). And while for all arrival cohorts combined it
appears that relative risk of CVD mortality declines with duration at these ages compared to Other
Israelis, SMRs at most durations are not significantly different from 1.0.

4.4.3.6 Females Neoplasms (figure 4.29a-b)

For neoplasm mortality of females of all ages we do not find the pattern that was found for males:
there is no elevated initial relative risk followed by rapid decline (Fig. 4.29a). For all cohorts there is no
pattern of change with increasing duration of residence. On the contrary, although relative risk is higher
than for Other Israelis, SMRs of all arrival cohorts converge to a common pattern and remain around
1.20, with only the latest arrival cohorts, 2000-2001 and 2002-2003 displaying increased relative risk.
At adult ages initial relative mortality rises over arrival cohorts, and relative risk declines with duration
for all cohorts combined. This pattern is shared by the earliest cohorts, and perhaps for later cohorts
as well, though in their case small numbers of deaths limit the statistical significance (Fig. 4.29b). At
elderly ages the pattern appears to be of slightly increasing risk with duration of residence with SMRs
rising from around 1.10 to 1.20. Thus the pattern of stability at all ages is a result of countervailing
trends at the younger and older ages. The 2002-2003 arrival cohort is an outlier at elderly ages with an
SMR of 1.58 (1.14-2.15) at arrival (Appendix Table A3.7b).
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Figure 4.29 Female FSU Immigrants, SMRs for all neoplasms by arrival cohort and duration of
residence.

4.4.3.7 Females External causes (figure 4.30a-b)

Relative risk for female FSU mortality from external causes at age 15+ is elevated initially but declines
with duration to equivalence with Other Israelis, from 1.19 (1.06-1.33) at 0.0-1.9 years to 1.02 (0.82-1.25) at
12.0-14.9 years of residence (Fig. 3.32a). Graphical analysis does not show a definite arrival cohort
pattern over duration of residence. Relative risk declines with duration for the 1990-91, and 1992-93
arrival cohorts, but the pattern is not clear for later arrival cohorts.
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Figure 4.30 Female FSU Immigrants, SMRs for all external causes by arrival cohort and duration of
residence

At elderly ages for all arrival cohorts, both combined and individually, SMRs do not show any
difference in relative risk to Other Israclis (Appendix Table 3.7b) At adult ages for all cohorts combined
relative risk declines with increasing duration, from very high initial levels 1.68 (1.40-2.00) to high but
diminished levels at 12.0-14.9 years of residence - 1.29 (0.87-1.84). Although the earlier arrival cohorts
appear to share the decline with duration, the duration pattern for later cohorts is not clear (Fig. 4.30b).

4.4.3.8 Females All Other causes (figure 4.31a-b)

The pattern for all other causes for females corresponds to that found for males. At age 15+, for all
cohorts combined and for each separately, relative risk rises over duration of residence from a
substantial initial relative advantage near 0.7 ( 0.71 0.67-0.74), over the first 4.0-5.9 years, thereafter
maintaining a stable relative advantage between 0.8 and 0.9.

The pattern in the elderly age group is very similar (Appendix Table 3.7b), but at adult ages (which
account for less than 5% of deaths in this group) there is an apparent pattern of decline with duration
derived from rising risk over arrival cohorts, although the numbers of deaths are too small to give
statistical significance to this pattern (Fig 3.32b). As we observed for males (3.6.3.4), it is possible that
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the patterns are affected by coding: the sharp decline with increasing duration of residence in deaths
coded as ill-defined may increase deaths in the other causes category. The simulation reassigning ill-
defined deaths into the all-other causes categories (section 4.4.3.4) does not reverse the findings

reported above.
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Figure 4.31 Female FSU Immigrants, SMRs for All Other causes by arrival cohort and duration of
residence.

4.4.4 Overview of SMRs by duration and arrival cohort

Analysis of SMRs by gender, age group and cause of death group has found strong arrival cohort
patterns for FSU migrants which vary by gender and age group, and much weaker duration of residence
patterns, which also differ by gender and age group. The differences between successive arrival cohorts
often create “apparent” overall duration of residence trends, which are not found in the individual
cohorts themselves. By and large, arrival cohort differences are stronger for the adult (>60) age group
than for the elderly age group (60+), and in fact for elderly females they do not appear to be present.
Universally, the 1990-91 arrival cohort as a whole has significantly lower SMRs, in both sexes, for all
cause groups, though for females in the eldetly age range this is not the case. Equally, at adult ages
SMRs were substantially higher than those at eldetly ages for both genders and for all cause of death
groups, with the exception of ill-defined causes.

For FSU adults, both male and female, we find SMRs for all causes combined increasing over
successive arrival cohorts, with the rise much greater for males. When viewed in aggregate, the increase
in SMRs over successive cohorts creates an apparent decline in all-cohort SMRs by duration of
residence. The 1990-1991 cohort displays SMRs near 1.0 or below for all causes and for the major
cause of death groups, (except for external causes). For the latest arrival cohorts, SMRs for some cause
groups reach relative risk levels two or three times that of Other Israelis. For all causes we observe
after 12 years of residence for the 1990-1991 arrival cohort a moderate decline in SMR over duration
to relative risks lower than those of Other Israelis. The only other duration trends evident in this age
group for individual cohortts is a sharp fall in neoplasm SMRs soon after arrival, a pattern which is not
present in the earliest cohort but increases in later cohorts and is greater for males. For all other cause
groups there are no apparent duration trends, with fluctuations in SMRs around the values at arrival.

At eldetly ages (60+) SMRs show that relative mortality risks for FSU immigrants were similar or lower
than Other Israelis for CVD in both genders and for females in the external causes and the all other
causes group, and for males they were higher for neoplasms, external causes, and the ill-defined causes

group. Arrival-cohort differences for females are not substantial in this age group; while they can be
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detected for males, they are much weaker than at adult ages. They are prominent only for post 1998
cohorts in the all neoplasm and external causes group. For females the duration pattern displayed for
all causes and for CVD is a shallow inverted U-shaped rise in SMRs from levels around 0.90 to
approximately 1.0 over 6-7 years of duration with a subsequent fall. The all neoplasm group shares the
rise, but from an elevated risk of around 1.1 and without the subsequent fall. Both males and females
share the rise in SMRs for the all other causes group over the first 6-7 years from very low levels of
risk (around 0.7) to higher but still lower risk than Other Israelis, of around 0.8-0.9. This cause of death
group is dominated by respiratory disease and diabetes mortality.

4.5 Multivariate Analysis

Diverse calendar year effects, cohort effects and duration of residence effects by gender, age group,
and cause of death group have been presented. It is clear that the temporal effects may be interacting
and obscuring trends, and that these might differ by age group. Multivariate analysis will attempt to
weigh their relative impact and determine which of the temporal dimensions, or which combinations
of them, best describe the changes in SMR for each gender, for each cause of death group, and and
whether there is an interaction with age group. It has been shown that changes in relative mortality
differ by geographic and ethnic origin, and the models will control for these differences as well as for
educational level, a factor which was considered so far, and which might modify geographic and ethnic
origin effects. The models are designed to find the most parsimonious explanation for changes in SMRs
over time, controlling for age, education, ethnic group, region of origin and interactions of these
characteristics with the temporal variables.

The strategy for identifying the best Poisson regression model has three steps: to test reduction of
deviance for nested models; to compare models by the AIC criterion when they are not nested; and
finally, to assess models with similar AIC values by comparing their relative likelihood (section 2.6.5).
Models were constructed with both discrete and continuous specifications of calendar year and
duration of stay (seven levels) to examine non-linearity. Since the AIC criterion penalises a model with
a higher number of parameters, the discrete specifications of the temporal variables were calculated
with seven levels in each of the dimensions so as not to affect model choice. Continuous models of
calendar year and duration of stay were calculated as well, to facilitate interpretation of the results.
Nevertheless, even though the continuous models have fewer parameters, none of the best fitting
models with continuous specifications proved superior in fit to the best models with discrete
specifications. Moreover, in almost all cases both specifications pointed to the same model as being
the best fit. Hence the analysis of fit and the findings will refer to the discrete specifications.

4.5.1 Choosing the best fitting model

Tables 4.6 and 4.7 show the results of test of fit of the 22 models (listed in Table 3.5) for each cause
of death group and for each sex. The results for both sexes, for all causes, and for each cause of death
group show that the addition of effects by age group and by each of the background variables are
significant, usually highly so, with the sole exception being in the ill-defined causes group for females,
where no significant differences are found between the ethnic groups.
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Table 4.5 Males — Deviance of discrete Models, significance of deviance difference with nested model.
Best fitting model printed in blue

DF All CVD All External | All Other | Ill-

difference Causes Neoplasms | Causes Causes defined
Model with nested Causes
Number | model
0 55959 26836 25382 17190 23755 15494
1 14 54741 F%k 26719 *#+F 25230 HE* 16819 *#* 23497 *** 152806 ***
2 1 53628 *¥*F 26469 ¥+ 25076 FF* 16693 *#* 23031 *** 15151 **
3 1 53386 *¥*F 206431 *** 25073 * 16488 ** 23019 *** 15043 *+*
4 4 53290 *¥*F 26389 **+* 25065 * 16474 *F 22037 *** 15005 ***
5 6 53280 * 26371 ** 25037 *#* 16428 *#* 22001 *** 14884 *+*
6 6 53188 *#k 26343 **#* 25038 *H* 16452 FF* 22867 *** 14852 #**
7 6 53033 ¥k 26372 ** 24942 Hxx 16297 #** 22853 *** 14943 ***
8 6 53016 *** 26332 *#F 24937 #¥* 16326 #+* 22843 *** 14776 ***
9 6 53021 * 26345 *Fxk 24922 ** 16290 22807 ¥ 14849 ***
10 6 53007 *** 26338 24936 *** 16284 #+* 22796 *** 14752 ***
11 5 53002 ** 26317 ** 24924 * 16317 * 22840 14757 **
12 5 52832 *#% - 26312 ¥k 24887 FH* 16310 #* 22787 *** 14771
13 6 52995 *** 26324 24931 16308 ** 22835 14768
14 6 52992 *#*k 26321 * 24932 16298 **+* 22837 14738 ***
15 5 52682 %k 26293 *¥¥F 24890 FH* 16270 *#* 22696 *** 14824 *+*
16 5 52837 *%k 206325 *¥FF 24873 Hkk 16274 *F 22745 %k 14844
17 6 53011 * 26342 24914 16280 * 22798 14835 **
18 6 53001 ** 26335 * 24918 16269 ** 22796 14813 ***
19 5 52669 *¥* 26287 **kx 24903 Hokx 16263 *** 22692 *** 14728 ***
20 5 52993 *¥* 26323 ** 24922 ** 16275 * 22793 14734 **
21 6 52997 * 26335 24928 16274 * 22793 14737 **
22 6 52985 *** 26330 24932 16266 ** 22786 * 14742 *

ok p<0.001, #* 0.001<p<0.01, * 0.01<p<0.05

For males the results of model selection are remarkably alike: model 19 is the best model by the AIC
criterion for all cause of death groups except for all neoplasms, for which model 16 is favoured.
Measures of relative likelihood based on AIC do not show that any other model provides a fit with a
close level of probability. Model 19 indicates that arrival cohort effects and calendar year effects
contribute to SMR for males across all groups of causes of death, with the cohort effects modified
above age 60. Model 16 shares arrival cohort effects but omits calendar year effects, and points to the
presence of duration effects which are modified in the elderly age group (above age 60).

For females there is no uniform best fitting model, nor are temporal effects always present in the best
model for every cause of death group. Four of the best fitting models for females include duration of
stay effects. For the all external causes group the best fitting model (model 3) does not include any of
the temporal variables nor geographic origin. The all other causes group is the only one for which
arrival cohort effects are present in the best model. Model 12 is the best fit for both the all neoplasms
and CVD groups (calendar year effects and duration effects which are modified above age 60). And,
although model 16 is the best fit by the AIC criterion for all causes (arrival cohort and duration effects,
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Table 4.6 Females — Deviance of discrete Models, significance of deviance difference with nested model.
Best fitting model printed in blue

DF All Causes |CVD All External [All  Other |Ill-

difference Neoplasms |Causes Causes defined
Model with nested Causes
Number |model
0 47511 25425 26896 9246 24094 10200
1 14 47347 ok 25402 * 26849 otk 9163 *rk 24068 *¥k 10147 ***
2 1 46404 Hoex 24910 k¢ 26841 ** 9147 k. 23577 *k 10001 ***
3 1 46341 ek 24896 FFk 26793 *rk 9141 *** 23547 Aotk 10001
4 4 46182 bk 24830 *Fk 26784 * 9135 ** 23426 Hok 9959 otk
5 6 46129 Hoex 24771 #k 26777 9131 23345 otk 9845 otk
6 6 46090 *kx 24768 FFk 26763 *rk 9129 23309 otk 9704 otk
7 6 46144 0k 24826 20742 bk 9123 * 23392 Hobk 9951
8 6 460068 *+* 24749 PRk 26732 *rk 9123 23297 Hokk 9681 ***
9 6 460066 *F* 24762 FFF 26735 9120 23281 Hobk 9817 ***
10 6 46071 *+* 24759 26732 9116 * 23280 *ok 9684 **
11 5 46057 * 24745 26712 #9115 23290 9671 *
12 5 45966 *** 24735 %% 26665 **k* 9117 23279 ** 9677
13 6 46055 * 24741 26729 9113 * 23289 9675
14 6 46064 24740 26730 9117 23287 * 9675
15 5 45977 Hokk 24749 k26699 ¥k 9106 ** 23248 ok 9814
16 5 459065 *rx 24749 € 26668 *+ 9115 23263 ** 9814
17 6 46062 24754 26733 9106 * 23276 9814
18 6 46062 24753 * 26733 9114 23272 9811
19 5 45983 otk 24745 %k 26696 *+k 9102 ** 23248 Hk* 9682
20 5 46060 * 24755 26711 * 9109 23273 9675 *
21 6 46067 24750 26730 9102 * 23275 9681
22 6 46057 * 24750 26729 9106 23272 9679

*ox <0.001, #* 0.001<p<0.01, * 0.01<p=0.05

modified above age 60), model 12 with a very similar AIC value (43642 as compared to 43646) has a
62% relative probability of being a better fit. Thus for all causes either a calendar year or an arrival
cohort interpretation is justified statistically. Since model 12 is the best fit when the temporal variables
are given the alternative continuous specification, model 12 was preferred for all causes as well. The
best fit for all other causes by the AIC criterion is model 15 (which along with duration of stay includes
arrival cohort effects which are modified in the elderly age group). However, model 19 has a 71%
probability of being a better fit and is the best fit when temporal variables are specified continuously.
Thus model 19 was chosen for this group (excluding duration of stay effects and choosing arrival
cohort effect with modification in the eldetly age group, together with calendar year effects). For ill-
defined causes model 8 has the best fit (arrival cohort and duration effects without any interactions).

For both sexes, models with interactions of the temporal variables with ethnic origin never provide the
best fit. Whereas for males these interaction terms are significant compared to the nested model for all
causes and for some of the cause groups, for females they are weakly significant only for external causes
in interaction with arrival cohort. Hence ethnic group does not appear to be a strong modifier of
temporal variables. On the other hand, as we shall see, its own strength as a socio-demographic
modifier is reduced when temporal variables are controlled for.
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4.5.2 Age effects on SMR

Although expected deaths by age is the offset for the Poisson regression, age is a significant variable
in most of the models, indicating that the ratio of FSU immigrant deaths to All Other Israeli deaths is
not constant by age. This is especially true for males: for all causes combined and for each cause of
death group. For females the effects are more moderate. Figure 4.32 shows the age effect on the
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Figure 4.32 SMR 1990-2004 and differential age effects for all causes of death, both sexes
SMR for 1990-2004 for all causes for both sexes. In both cases we see that the rate ratios are elevated

at adult ages, below age 60, which supports our decision to use age 60 as the cut off point for
interactions with our temporal variables. The pattern for males is more extreme, with rate ratios
reaching 2.23 (2.06-2.43) at age 25-29, whereas the peak for females is at age 35-39 and is much lower,
1.25 (1.11-1.41). Moreover, for both sexes at elderly ages SMR is near to 1.0 and even significantly
lower than 1.0 at the very oldest age groups. This contrast is evident by cause of death group as well
(see Appendix Figures A3.1ab) For males the pattern of elevated rate ratios at adult ages is repeated
for all the cause of death groups, although for all neoplasms the age range of elevated ratios is narrower
(ages 45-69) and all but the very oldest ages share rate ratios near or above the overall SMR of 1.27(1.24-
1.29). For females significantly-elevated rate ratios at adult ages are evident only for the all external
causes of death group.
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4.5.3 SMR for 1990-2004 and the effects of background variables

Tables 4.8-4.9 present the SMR for the total period of observation in aggregate (the null model) as well as
the odds ratios for the demographic and education background variables as estimated together in Model 4;
the odds ratios for each variable is net of the effects of the other background variables. Over the period of
observation, without controls for the background variables, FSU males have somewhat higher relative
mortality than Other Israelis for all causes, and considerably highermortality for all neoplasms and especially
for external causes. This is counterbalanced by the CVD group for which there is no significant difference
with Other Israelis, and the all other causes group for which SMR is significantly lower. FSU females have
significantly lower relative mortality than Other Israelis for all causes, and for the CVD and all other causes
groups. This is counterbalanced by higher mortality for all neoplasms and external causes, as for males, but
with much lower SMRs. For ill defined causes SMRs are higher for males and lower for females.

There is a considerable gradient in relative mortality risk by educational level. It is similar for both sexes for
all causes, and for most cause of death groups, except all neoplasms (for females the educational gradient
is very small, while large for males) and all external causes (for which, again, the educational gradient is
larger for males).

Table 4.7 Males -SMR 1990-2004 and socio-demographic background variables (Null model and Model 4)

Background All CVD All All All I1l-
variables Causes Neoplasms | External | Other defined
Causes Causes Causes
SMR — Null Model 1.09 *#* 1.02 1.27 #k 1.50 *** 0.88 *F* 1,13 *¥k
(1.08-1.10)  (1.00-1.04)  (1.24-1.29) (1.45-1.55)  (0.86-0.90)  (1.09-1.18)
Model 4
Age group?
Years of education
1.52 *#k 1.40 1.35 #¥* 1.66 *** 178 *#k 1,79 HH*
0-8 (1.48-1.56)  (1.34-147)  (1.28-1.42) (1.48-1.86)  (1.68-1.89)  (1.61-1.98)
1.34 ##k 1.27 6% 1.23 #¥* 1.54 #¥* 1.50 #F% 1,42 %%k
912 (1.31-1.38)  (1.21-1.33) (1.18-1.29) (142-1.67)  (1.42-159)  (1.29-1.55)
13+ 1.0 1.0 1.0 1.0 1.0 1.0
Ethnic Origin
Non-Jews 1.36 **+* 1.28 *#k 0.92 1.86 *** 1.18 #%k 1,85 ***
(1.31-1.41)  (1.19-1.38) (0.99-1.16) (1.71-2.02)  (1.08-1.29)  (1.66-2.06)
Jews 1.0 1.0 1.0 1.0 1.0 1.0
Geographic Origin
0.95 * 0.95 0.92 * 1.11 (0.97- 0.89 ** 1.15%*
Moscow St. Petersburg
(0.92-0.99)  (0.89-1.01)  (0.86-0.98) 1.26) (0.82-0.97)  (1.00-1.32)
Russia and Baltic States 0.99 0.97 0.95 1.17 #k 0.97 1.09
(0.97-1.02)  (0.93-1.03) (0.90-1.00) (1.07-1.28)  (0.91-1.03)  (0.98-1.21)
Asian and Caucasian | 1.13 *** 1.15 *x* 0.99 1.02 1.26 *** 1.37 ***
Republics (1.10-1.16)  (1.10-1.21) (0.94-1.04) (0.93-1.12)  (1.19-1.34)  (1.24-1.51)
. 0.91 0.93 0.95 0.89 0.82 0.98
USSR unspecified 0.82-1.00)  (0.78-1.11)  (0.79-1.14) 0.66-1.19)  (0.65-1.04)  (0.69-1.38)
Ukraine, Belarus,
Moldova 1.0 1.0 1.0 1.0 1.0 1.0

*k p<0.001, ** 0.001<p<0.01, * 0.01<p<0.05
a. age was included in the models in 17 five year age groups. To save space coefficients are not displayed in the
table. The pattern is similar to that of the model with age only (Appendix Figure A3.1a)

The odds ratios for ethnic origin reveal substantial differences between the sexes: for all causes for males
there is a considerable disadvantage in relative mortality for non-Jews (1.36 (1.31-1.41)), whereas for females
non-Jewish ethnicity confers an advantage (0.83 (0.79-0.87)). The differences between the sexes extend to
cause of death groups as well. The disadvantage for non-Jewish males is consistent across all cause of death
groups except all neoplasms, for which there is no ethnic group effect, but it is especially large for all
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external causes and ill-defined causes of death where it reaches odds ratio values near 1.9. For females non-
Jewish ethnicity conveys an advantage near 0.8 for all cause groups except for all external causes, for which
there is a disadvantage, and for ill-defined causes, where there is no effect.

The odds ratios for geographic origin are compared to the largest group, Ukraine, Belarus and Moldova.
The direction and relative magnitude of the area of origin effects are similar for both sexes. For all causes
of death, origin in the cultural and administrative centers, Moscow and St. Petersburg, conveys an advantage
of 0.95 (0.92-0.99) for males, and somewhat larger and more significant for females 0.87 (0.84-0.90). Origin in
the peripheral Asian and Caucasian republics conveys an equivalent disadvantage for both sexes with an
elevated odds ratio of around 1.10. When the individual cause of death groups are examined, the advantage
of origin in Moscow and St. Petersburg (and the weaker significance for males) is maintained for each of
the groups, with the exception of ill-defined causes where the sexes diverge, with origin in the cultural and
administrative center conveying a disadvantage for males, and a somewhat larger advantage for females
than for the other groups. The disadvantage for origin in Asia and the Caucasus is maintained as well,
reaching especially high levels for all other causes (1.26). Differences between the reference origin and
Russia and the Baltics states is small (for females) or not significant (males), except for external causes for
males where it is 1.17 (1.07-1.26). Notably, among females none of the geographic origin coefficients are
significant for the external causes of death group.

Table 4.8 Females -SMR 1990-2004 and socio-demographic background variables (Null model and Model
4

Background All CVD All External | All I11-
variables Causes Neoplasms [ Causes Other defined
Causes Causes

SMR — Null Model 0.95 *x* 0.92 ok 1.18 #* 1.10 *+* 0.82F*x (.89 ***

(0.95-0.96)  (0.90-0.93) (1.16-1.20) (1.05-1.16)  (0.80-0.83)  (0.85-0.94)
Model 4
Age group? |
Years of education
0.8 1.45 *** 1.59 *** 1.06 * 1.371 #okx 1.72 %6 1.87 *xk

(1.41-1.49)  (1.52-1.66) (1.01-1.12) (1.13-1.52)  (1.63-1.81)  (1.66-2.11)
9.12 1.20 1.32 #okx 1.02 1.22 ** 1.34 %66 1.25 *xk

(1.17-1.23)  (1.26-1.38) (0.97-1.06) (1.07-1.38)  (1.27-1.42)  (1.11-1.41)
13+ 1.0 1.0 1.0 1.0 1.0 1.0
Ethnic Origin

0.83 0wk ().84 Hxk 0.77 ok 1.23* 0.78 #*  1.00
Non-Jews

(0.79-087)  (0.77-0.92) (0.71-0.83) (1.04-1.45)  (0.71-0.86)  (0.82-1.21)
Jews 1.0 1.0 1.0 1.0 1.0 1.0
Geographic Origin

0.87 *** 0.87 ok 0.93 * 0.92 0.85 k()73 #kk
Moscow St. Petersburg

(0.84-0.90)  (0.82-0.92) (0.88-0.99) (0.77-1.11)  (0.79-0.91)  (0.62-0.87)
Russi . 0.94 ##* 0.92 ** 0.94 * 1.10 (0.96- 0.95 0.92

ussia and Baltic States

(0.92-0.97)  (0.88-0.97) (0.90-0.99) 1.26) (0.90-1.00)  (0.81-1.05)
Asian and Caucasian | 1.10 *** 1.11 ok 0.97 0.98 1.26 ¥ 1,16 ***
Republics (1.07-1.13)  (1.06-1.16) (0.92-1.02) (0.85-1.13)  (1.19-1.32)  (1.13-1.41)
Unknown 1.02 1.00 1.07 1.35 0.99 0.73

(0.93-1.12)  (0.86-1.17) (0.91-1.26) (0.92-1.99)  (0.82-1.20)  (0.45-1.19)
Ukraine, Belarus,
Moldova 1.0 1.0 1.0 1.0 1.0 1.0

Rk p<0.001, ** 0.001<p<0.01, * 0.01<p<0.05
a. age was included in the models in 17 five year age groups. To save space coefficients are not displayed in the
table. The pattern is similar to that of the model with age only (Appendix Figure A3.1a)

Since we have already seen (Section 4.2) that composition of the FSU cohort by these socio-demographic
variables alters by duration, arrival cohort and calendar year, controlling for them is necessary for estimating
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the impact of the temporal effects. We will also examine whether controlling for temporal effects changes
the relative impact on mortality of these variables themselves.

4.5.4 Males — Arrival cohort, calendar year and duration effects (Table 4.9)

The best fitting models for males, overall and for all cause of death groups include arrival cohort effects
but generally exclude duration effects. For all but one cause group Model 19 provides the best fit, in which
the cohort effects are modified at elderly ages and are combined with calendar year effects. For the
exception, the all neoplasms group, arrival cohort effects (at all ages) are present together with duration
effects, which are modified above age 60. The pattern of arrival cohort effects is depicted in figure 4.33
below.

At adult ages for all causes, CVD, and external causes, relative risk rises over successive arrival cohorts,
(and for all neoplasms at all ages), resulting in post-1998-99 cohorts having an estimated relative risk twice
that of the 1990-91 cohortt. For the all other and ill-defined causes groups the change in relative risk at adult
ages is better described as a sharp elevation in risk between all later arriving cohorts and the 1990-91 cohort.

Table 4.9 Males: best- fitting models by cause of death group

All All Al I1-
CVD External | Other defined | All neoplasms
causes
causes causes causes
Best Model 19 19 19 19 19 16
Age group?
Education
(years)
1.5270%%  1.42°0F% 173 Rk 1.80 #%k 1,72 #k* 1.37 #xk
0-8 -
(1.48-1.56)  (1.35-1.48)  (1.55-1.94)  (1.70-1.91)  (1.55-1.91) (1.30-1.44)
1.32%0% 120 P 148 R 1.48 wkx 1,37 ek 1.23 #oxk
912 (1.29-1.35)  (1.21-1.32)  (1.36-1.61)  (1.40-1.57)  (1.25-1.50) (1.17-1.29)
13+ 1.0 1.0 1.0 1.0 1.0 1.0
Ethnic Origin
Non-Jews 117866 118%F% 1,46 ¥k 1.05 1.64 *** 0.94
(1.12-1.22)  (1.09-1.28)  (1.33-1.60)  (0.95-1.16)  (1.46-1.06) (0.87-1.02)
Jews 1.0 1.0 1.0 1.0 1.0 1.0
Geographic
Origin
Moscow St. 0.97 0.96 1.27%* 0.91 * 1.15 0.93
Petersburg (0.94-1.01)  (0.89-1.01)  (1.07-1.38)  (0.84-0.99)  (1.00-1.32) (087-1.00)
Russia and Baltic | 0.97 * 0.96 1.11 * 0.95 1.04 0.92 *
States (0.94-1.00)  (0.90-1.02)  (1.02-1.22)  (0.89-1.01)  (0.94-1.16) (0.87-0.97)
Asian and 11280 1140+ 1.02 1.24 %%k 1,32 %k* 0.98
Caucasian (1.09-1.15)  (1.09-1.20) ~ (0.92-1.12)  (1.17-1.32)  (1.20-1.46) (0.93-1.04)
Republics
Unknown 0.90 0.93 0.90 0.80 0.87 0.96
(0.81-:0.99)  (0.78-1.11)  (0.67-1.22)  (0.63-1.01)  (0.61-1.23) (0.82-1.00)
Ukraine, Belarus, | 1.0 1.0 1.0 1.0 1.0 1.0
Moldova
Arrival Cohort
1990-91 1.00 1.00 1.00 1.00 1.00 1.00
1992-93 1.41 #wk 128 ®kx 142 ke 8] wkx 179 kkx 110 »*
(1.32-1.51)  (1.10-1.50)  (1.25-1.61)  (1.52-216)  (1.51-2.13) (1.04-1.16)
1.67 fek 136 Px 1779 Rk 209 Rk 199 okek 111 wk
1994-95 (156-1.79)  (1.15-1.62)  (1.57-2.04)  (1.75-249)  (1.66-2.39) (1.04-1.18)
171 #%k 152 ®kx 180 *rE 186 ®Fx 197 kkx 1.19 ek
1996-97 (1.59-1.85)  (1.25-1.84)  (1.56-2.08)  (1.52:2.29)  (1.59-2.44) (1.10-1.28)
2.01 #1778 ek 234 Rk D6 Rek 201 kek 1.40 #k*
1998-99 (1.85-219)  (1.43-2.20)  (2.01-272)  (1.73-2.69)  (1.55-2.60) (1.29-1.53)
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Table 4.9 Males: best- fitting models by cause of death group

All All All 111-
CVD External | Other defined | All neoplasms
causes
causes causes causes
2000-01 2.07 ek 186 Rk 209 kkk 174 bk D54 Rk 1.61
(1.86-2.30) (1.40-2.46) (1.72-2.54) (1.28-2.37) (1.87-3.45) (1.44-1.80)
2002-03 1.93 *xx 182 *0k D24 okkk 185 1.37 (0.61- 1.75 ook
(152-243)  (0.97-341)  (1.51-3.32)  (0.99-3.49)  3.09) (1.38-2.21)
Arrival cohort * Duration
over 60 (years)
1990-91 1.00 1.0 1.00 1.00 1.00 0.0.-1.9 1.00
0.74 #0078 k(0,72 ** (54 Rk (75 *F 0.72 **%
1992-93 0.68-0.79)  (0.66-0.92)  (0.57-0.91)  (0.45-0.65  (0.61-0.93) 2:0-3.9 (0.62-0.83)
0.62%+* 0.73 #0771 Bk (047 Rk (.60 erx 0.76 ***
1994-95 0.57-0.66)  (0.61-0.87)  (0.57-0.90)  (0.39-0.57)  (0.48-0.76) 4.0-5.9 (0.66-0.88)
0.59 #0604 ¥ (0,68 ** (48 Rk (69 FF 0.76 ¥k (
1996-97 (0.54-0.64) (0.52-0.79) (0.51-0.91) (0.38-0.60) (0.52-0.90) 6.0-7.3 0.65-0.89)
0.56 FFk (.55 *xx (65 ¥ (48 FE (.81 0.67 ***
1998-59 (0.51-0.62) (0.43-0.69) (0.48-0.90) (0.37-0.61) (0.59-1.12) 8.0-9.9 (0.56-0.80)
0.52 ek (0,51 ek (.54 * 047 e (0.64 * 0.67 **x
2000-01 (045-059)  (0.37-0.70)  (0.32-0.89)  (0.33-0.67)  (0.42-0.96) 10.0-11.9 (0.55-0.81)
0.73 *0.86 1.04 0.50 1.32 0.59 *xx
2002-03 (056-097)  (0.34-137)  (0.42-2.54)  (0.24-1.06)  (0.47-3.75) 12.0-14.9 (0.48-0.73)
ion *
Calendar Year Duration
over 60
1990-91 1.00 1.00 1.00 1.00 1.00 0.0.-1.9 1.00
0.97 0.98 0.95 0.92 1.19 1.31  wex
1992-93 (0.90-1.04) (0.88-1.10) (0.74-1.22) (0.78-1.10) (0.90-1.59) 2.0-3.9 (1.12-1.54)
1.03 1.08 0.87 (0.68- 1.00 1.27 1.24 k¢
1994-95 0.97-1.11)  (0.97-1.20)  1.10) (0.84-1.18)  (0.96-1.67) 4.0-5.9 (1.05-1.46)
1.04 113  * 0.81 1.06 1.06 1.38 otk
1996-97 0.97-1.11)  (1.01-1.26)  (0.64-1.03)  (0.90-1.24)  (0.80-1.39) 6.0-7.9 (1.16-1.64)
1.05 112 * 0.85 1.11 1.03 1.62 ¥k
1998-99 0.99-1.13)  (1.00-1.24)  (0.67-1.07)  (0.95-1.30)  (0.78-1.36) 8.0-9.9 (1.34-1.96)
1.07 * 119 k094 1.23 o+ (53 *xx 1.59 otk
2000-01 (1.00-1.14)  (1.06-1.32)  (0.74-1.18)  (1.05-1.44)  (0.40-0.70) 10.0-11.9 (1.29-1.95)
1.08 * 117 o+ 0.81 1.24  * 077 1.85 owkk
2002-04 (1.01-1.15)  (1.05-130)  (0.65-1.02)  (1.06-1.44)  (0.59-1.01) 12.0-14.9 (1.47-2.34)

Rk 5<0.001, ** 0.001<p<0.01, * 0.01<p<0.05
a. Age was included in the models in 17 five year age groups. To save space coefficients are not displayed in the table.
The pattern is similar to that of the model with age only (Appendix Figure A3.1a)

At eldetly ages arrival cohort effects are nullified for all causes, CVD, and all other causes, once relative risk
is calculated together with the coefficients of interaction with age stratum. For the external and ill-defined
causes groups relative risk rises non-monotonically with successive arrival cohorts but at a more moderate
rate than for adult FSU males (under age 60).

The calendar year effects estimated in model 19 differ by cause of death group. For all causes, CVD and all
other causes relative risk decreases from 1990-91 to 1992-93, but afterwards increases monotonically over
calendar time, controlling for arrival cohort effects. For the CVD group most of the discrete year effects
are significant, reaching levels near 1.20 by 2002-2004 as compared to 1990-91. For all causes and all other
causes only the effects for 2000-2001 and 2002-2004 are significantly different than 1990-91. For external
causes of death none of the individual year effects are significant (although model 19 is the best fitting
model), nor is calendar year significant when it is specified in the alternative continuous variable model (not
shown). For ill-defined causes the direction of the calendar year effect is reversed, and relative risk decreases
with increasing calendar year, although only one of the individual year effects is statistically significant.

In the only cause group for which a duration effects model provides the best fit among males, all neoplasms,
the pattern of effects is complex (Figure 4.34). At adult ages relative risk follows a wave pattern, decreasing
sharply to 0.72 (0.62-0.83) after 2 years of residence, rising after 4 years and thereafter decreasing monotonically
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to 0.59 (0.48-0.73) after 12 to 14.9 years (compared to 0 to 1.9 years). In the elderly age group there is a slight
drop in relative risk after the earliest years and the rise thereafter is not statistically significant, nor are the
other duration intervals.

The coefficients of the socio-demographic background vatiables (education, ethnic group and geographic
origin) are not substantially affected by controls for temporal effects. The exception is the ethnic group
variable, not surprisingly since the proportion by ethnic group changes greatly over time(section 4.2.1-
4.2.3). The increased relative risk estimated for non-Jews (section 4.7.3) overall is reduced once temporal
variables are introduced, for all causes from 1.36 (1.31-1.56) (model 4) to 1.17(1.12-1.22) and for most cause of
death groups by similar or greater proportions (apart from all neoplasms, for which ethnicity was not
significant to begin with).

For all causes, CVD, all external causes and all other causes, as later arriving cohorts join the population,
the combined effect of cohort and calendar year coefficients (as specified by model 19) progressively
worsens relative risk for FSU males, since the arrival cohort effect is stronger than the calendar year effect.
For ill-defined causes the effects are countervailing, with worsening arrival cohort effects counterbalanced
by improving calendar year effects. For all neoplasms too there are countervailing forces. On the one hand,
when all ages are examined together, strong arrival cohort effects increase the relative risk over successive
cohorts, on the other, at adult ages duration effects reduce relative risk with duration of residence, while at
elderly ages risk remains constant over duration.
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Figure 4.33 Relative risk of FSU immigrants by arrival cobort adjusted for age, education, ethnic origin, calendar year/ duration of
residence. By sex and cause of death group.
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Figure 4.34 Relative risk of FSU immigrants by duration of residence adjusted for age, education, ethnic origin, calendar year/ arrival
cohort. By sex and canse of death group.

4.5.5 Females — Arrival cohort, calendar year and duration effects (Table 4.10)

Among females the dominant best fitting models include duration of residence effects, except for external
causes, for which SMR is not significantly modified in any temporal dimension. Duration effects are present
in the best model for all causes, and 3 more cause groups: CVD, all neoplasms and ill-defined causes (model
8 — in which the duration effects are not modified above age 60). For all groups (except external causes)
calendar year effects are included in the best model. Unlike males, only for all other causes are arrival cohort
effects selected in the best fitting model (model 19), modified at age 60 and over, together with calendar

year effects.
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Table 4.10 Females: best-fitting models by cause of death group

Results

111-
All CVD All defined All external causes All other
causes neoplasms causes
causes
Best Model 12 12 12 8 19
Age group?
Education
(years)
0.8 1.48 *kk 1.63 *+* 1.08 * 1.71 ek 1.31 ok 1.78 *xx
(1.44-152)  (155-1.70)  (1.021-1.14)  (1.51-1.92) (1.14-152)  (1.69-1.88)
9.12 1.21 #* 1.32 bk 1.02 1.22 ** 1.23 ** 1.36 ***
(1.18-124)  (1.27-139)  (0.97-1.06) (1.08-1.37) (1.09-1.47)  (1.29-1.43)
13+ 1.0 1.0 1.0 1.0 1.0 1.0
Ethnic Origin
Non-Jews 0.80 *** (0.83 *** 0.71 *** 1.02 1.25 * 0.74 ***
(0.76-0.84)  (0.76-0.91)  (0.66-0.77) (0.84-1.24) (1.06-1.45)  (0.67-0.82)
Jews 1.0 1.0 1.0 1.0 1.0 1.0
Geographic
Origin
Moscow St. 0.88 **x (0.87 *** 0.95 0.72 *** 0.86 ***
Petersburg (085-091)  (0.82-0.92)  (0.89-1.01) (0.61-0.85) (0.80-0.92)
Russia and 0.94 **x (0.92 **x 0.93 * 0.92 0.94 *
Baltic States (091-096)  (0.88-0.97)  (0.89-0.98) (0.81-1.05) (0.88-0.99)
Asian and
Caucasian 1.09 otk 1.10 ok 0.96 1.27 ok 1.24 #xx
Republics (1.07-1.12)  (1.05-1.15)  (0.92-1.01) (1.13-1.42) (1.17-1.30)
Unknown 1.03 1.00 1.09 0.72 0.98
(094-1.12)  (0.86-1.17)  (0.93-1.28) (0.44-1.16) (0.81-1.18)
Ukraine,
Belarus,
Moldova 1.0 1.0 1.0 1.0 1.0
Duration Arrival
(years) Cohort
0.0.-1.9 1.00 1.00 1.00 1.00 1990-91 1.00
0.98 0.77 1.03 0.86 * 1.50 ok
2.0-3.9 (0.89-1.08) (0.58-1.03) (0.91-1.17) (0.75-1.00) 1992-93 (1.17-1.92)
0.83 * 0.85 0.77 w079  xx 1.37 *
4.0-5.9 (0.75-0.92) (0.63-1.15) (0.67-0.89) (0.68-0.93) 1994-95 (1.05-1.78)
6.0.7.9 0.83 *+* .88 080 ** 072 #1996 97 152 **
(0.75-0.93) (0.63-1.21) (0.69—0.93) (0.60-0.85) (1.14-2.03)
0.69 *0.62 * 0 0.66 ¥ (.66 bRk 1.66  **
8.0-9.9 (0.61-0.78) (0.41-0.92) (0.55-0.77) (0.55-0.81) 1998-99 (1.20-2.31)
0.66 *F 0.76 0.57 w67 kex 2,23 ke
10.0-11.9 (0.58-0.76) (0.50-1.16) (0.47-0.69) (0.53-0.85) 2000-01 (1.53-3.25)
0.59 *F 0.56 * 050  FeE (.63 ke 0.71
12.0-14.9 (0.50-0.69) (0.33-0.97 (0.40-0.61) (0.49-0.82) 2002-03 (0.18-2.87)
Duration * Artival
over 60 cohort
over 60
0.0.-1.9 1.00 1.00 1.00 1990-91 1.00
1.04 1.34 * 097 0.69 <
2.0-3.9 (0.94-1.15) (1.01-1.79) (0.84-1.11) 1992-93 (0.54-0.89)
1.29 ek 133 1.28 *ok 0.72 *
4.0-5.9 (1.16-1.44)  (0.99-1.80)  (1.10-1.50) 1994-95 (0.55-0.94)
1.27 *x 129 1.24 *k 0.61 ¢
6.0-7.9 (1.14-1.43) (0.93-1.78) (1.05-1.45) 1996-97 (0.45-0.82)
1.49 *x 180 * 147 Rk 0.58  F*
8.0-9.9 (1.32-1.70) (1.20-2.70) (1.23-1.76) 1998-99 (0.41-0.81)
1.55 *kx 143 1.61 rokok 0.40 ook
10.0-11.9 (1.35-1.78) (0.93-2.18) (1.32-1.97) 2000-01 (0.27-0.60)
1.69 *** 1.89 * 178 ¥ 1.72
12.0-14.9 (1.44-1.98) (1.10-3.25) (1.43-2.23) 2002-03 (0.41-7.17)

114




Results

Table 4.10 Females: best-fitting models by cause of death group

I1l-
All CVvD All defined | All external causes All other
causes neoplasms causes

causes

Calendar Year

1990-91 1.00 1.00 1.00 1.00 1.00

1992.93 1.03 1.08 0.94 1.31 1.06
0.96-1.11)  (0.97-1.21)  (0.83-1.07) (0.98-1.75) (0.90-1.25)
.08 * 1.07 0.99 163 ** 121

1994-95 (1.01-1.16)  (0.96-1.19)  (0.87-1.12) (1.21-2.18) (1.03-1.42)

1996.97 Lz =115 * 106 1.28 129 **
(1.04-1.20)  (1.03-1.29)  (0.94-1.21) (0.95-1.72) (1.11-1.50)

1998-99 L13 %110 1.07 170 ek 140 **
(1.06-1.21) (0.98-1.23) (0.94-1.21) (1.26-2.29) (1.20-1.63)

2000-01 119 o+ 122 s 119 %R g0 xk 151  wk
(111-1.27)  (1.09-1.37)  (1.04-1.35) (0.48-0.90) (1.30-1.75)

200204 122w L1601 ek 1] ke 151 wk
(1.12-131)  (1.04-1.31)  (1.06-1.38) (0.82-1.52) (1.30-1.75)

p ¥ p<0.001, * 0.001<p<0.01, * 0.01<p=0.05

a. Age was included in the models in 17 five year age groups. To save space coefficients are not displayed in the table. The pattern
is similar to that of the model with age only (Appendix Figure A3.1b)

For all causes of death combined, at adult ages relative risk declines continuously with duration of residence,
reaching an odds ratio of 0.69 (0.50-0.69) by 12.0-14.9 years of residence. For the specific cause of death
groups in this age group the pace of decline over duration is very similar (for ill-defined causes the decline
is for all ages) although for CVD the duration coefficients are statistically weaker, with larger confidence
intervals. At eldetly ages for all causes of death and for the CVD group the duration coefficients show a
shallow inverted U pattern, rising slightly up to durations of 6.0-7.9 years (for CVD 1.13 (1.05-1.21)) and
falling thereafter back to equivalence with the initial duration.

Arrival cohort effects are present below age 60 in the all other cause group, but they are not ordered
consecutively, increasing to a plateau of relative risk of around 1.50 for the 1992-93 to 1998-99 cohorts,
rising sharply for the 2000-01 cohort and falling sharply for the 2002-03 cohort. At elderly ages the
combined effect of the coefficients erases the differences between the arrival cohorts.

Calendar year effects are present and significant in all cause groups (except external causes of death), but
they vary in level and direction. For the groups that share model 12 (all causes, CVD and all neoplasms)
the effects rise monotonically, reaching relative levels of around 1.20 for 2002-04. For all other causes the
trend is monotonic as well, but reaches higher levels —around 1.50 for 2000-01 and 2002-04. For ill-defined
causes there is no apparent direction to the calendar year effects (in the continuous specification for this
group the calendar year effects have a negative trend).

Unlike males, for whom controls for the temporal variables reduces the effect of ethnicity, for females in
the case of all causes, all neoplasms and all other causes adjustment for temporal variables increases further
the relative advantage of non-Jews, in the case of all neoplasms from 0.77 (0.71-0.83) to 0.71 (0.66-0.77).

For females, the combined effect of the temporal variables is countervailing in most cause of death groups.
On the one hand, at adult ages, for major cause of death groups, relative risk falls with increasing duration
of residence. On the other, the presence of strong negative calendar year effects curtails the beneficial
effect of increasing duration of residence. Above age 60, the calendar year effects are strong enough to
overcome the influence of duration effects. For the all other causes group strong arrival cohort effects at
younger ages combine with worsening the calendar year effects. But since for females the SMR for all causes
shows lower mortality for FSU females, the overall direction of the trend over time is to equalize relative
risk of FSU females with Other Israelis.
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4.5.6 Overview of Multivariate models

SMRs Over the total period of observation, age-adjusted relative mortality for males is slightly higher (1.09
(1.08-1.10)) and for females slightly lower (0.95 (0.95-0.96)) compared to Other Israelis. Male FSU disadvantage
is greater for all neoplasms, ill-defined and especially for external causes, but for CVD there is no
disadvantage and for the residual all-other causes group there is an advantage. Female FSU advantage is
greater for CVD, all other causes and for the ill-defined causes group, whereas the SMR for external causes
and for all neoplasms points to higher mortality relative to Other Israelis.

Age effects There are strong age effects on SMRs for males, and moderate ones for females, in both cases
raising SMRs in the adult age range. The effect appears in all causes of death for males, with rate ratios
reaching a peak at age 25-29, whereas above age 60 there are no effects. For females the major effect is for
external causes of death, where the peak is at age 30-34. These differences between the under 60 and over
60 age groups also appear in estimation of trends over time: trends are weaker or non-existent in the elderly
age range.

Education. There is the expected inverse relationship between years of education (controlling for age,
ethnic group and geographic origin) and relative risk of death for all cause of death groups for both sexes,
but there is one prominent exception: all neoplasms among females, for whom increasing education
provides no relative advantage, controlling for other socio-demographic factors. For both sexes the
education effect is not modified when temporal factors are added to the models.

Ethnic Group. The effect of ethnic group (controlling for age, educational level and geographic origin)
contrasts between the sexes. Among males, non-Jews have substantially higher relative mortality for all
cause of death groups, with the exception of all-neoplasm mortality, whereas among females, non-Jewish
females have substantially lower relative risk for most cause of death groups, with the exception ill-defined
causes, and external causes, where female non-Jews share a disadvantage with non-Jewish males. Female
non-Jewish advantage is greatest for all neoplasm mortality. The addition of temporal factors to the models
modifies the effect of ethnicity for both genders: for males higher relative risk is reduced, although it
remains substantial, and for females the reduction in relative risk increases the advantage of non-Jewish
women. For males relative risk falls for all causes of death from 1.36 (1.31-1.41) in model 4 with no temporal
effects to 1.15 (1.12-1.22) for model 19, the best model with temporal effects. In contrast, the relative
advantage of non-Jewish females is slightly increased when temporal factors are added to the models (0.83
(0.79-0.87) for model 4 without temporal effects and 0.80 (0.76-0.84) for model 12, the best model for all causes.
This holds for all cause groups except external causes of death, for which non-Jewish females suffer a
disadvantage (1.23 (1.04-1.45)) which is not modified by temporal factors.

Geographic Origin. Geographic origin (controlling for age, educational level and ethnic group) also has
contrasting effects, as measured relative to the largest group, Ukraine, Belarus and Moldova. For both sexes
origin in the Moscow and St. Peterburg area provides a statistically significant relative advantage in SMRs,
whereas immigrants from the Asian-Caucasian Republics area have a relative disadvantage. For the
Moscow and St. Petersburg group for both sexes the advantage (generally larger for females than for males)
is for all causes combined, for all neoplasms and for all other causes, as well as for CVD among females
only. For ill-defined causes there is a disadvantage for males and an advantage for females. For the Asian-
Caucasian Republic area the disadvantage, similar in magnitude for both sexes, is for all causes, CVD, all
other causes and ill-defined causes. For the Russian Federation and Baltic States area a relative advantage
for all causes, CVD, and all neoplasms is enjoyed by females, whereas males from the same area suffer a
relative disadvantage for external causes. For females, addition of temporal factors does not alter the effect
of geographic origin. However, for males the advantage given by origin from Moscow and St. Petersburg
is eliminated for all causes and all neoplasms, while a disadvantage of mortality for external causes becomes
significant.
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Effects of temporal factors. Among males, all best fitting models contain strong arrival cohort effects on
SMR, which, except for all neoplasms, are modified in the elderly age range. For all cause groups, except
neoplasms, these effects are combined with calendar year effects; for all neoplasms they are combined with
duration of residence effects, which are modified above age 60. For all causes combined and for each cause
of death group, relative risk rises substantially over successive arrival cohorts, for all causes combined
reaching relative risks that are twice as large as those for the 1990-1991 arrival cohort. With the exception
of all neoplasms, the arrival cohort effect is present only for adult ages, and cohort differences are not
present at age 60 and above. The direction of trend for the calendar year effects differs between the groups.
For CVD and all other causes there is a strong and significant rise with increasing calendar year, whereas
for external cause and ill-defined cause the trend is reversed. The trend for all causes, aggregating these
opposing directions, is for a minor increase in relative risk over calendar year. The duration effect for all
neoplasms is for a sharp reduction in the first interval of stay and a gradual reduction thereafter. But this
too is restricted to the adult age range.

Like males, calendar year effects are present in all but one of the best fitting models for females (external
causes), but these are paired more frequently with duration effects rather than arrival cohort effects. In all
cases where the effect is present, relative risk rises over calendar year. Arrival cohort effects are present
only in the best-fitting model for the residual group — all other causes. The temporal variables are reduced
or eliminated at elderly ages for all causes, CVD, all neoplasms and all other causes, but not for ill-defined
causes. When duration effects are present, they show considerable decline in relative risk by duration, of
around 40% by durations of 12-14.9 years for all causes CVD all neoplasms and ill-defined causes. This
effect is confined to adult ages for all causes and CVD, and is very slight for elderly ages for all neoplasms
(around 10%). For the all other causes group arrival cohort effects are present only for adult ages, and
although they tend to rise over time the rise is not monotonic.
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Section 5.0 Discussion

5.1 Major Temporal Patterns

This discussion will have two focuses, the first based in a socio-demographic approach to understanding
the dynamics of FSU migrant mortality and the second highlighting specific aspects of these mortality
patterns within an epidemiological context. On the one hand, it will explore the ways in which the findings
express the multidimensional temporal dynamics approach which was developed in the Introduction, and
on the other hand, it will explore their contribution to and modification of substantive findings about
relative mortality risk of FSU immigrants in Israel. A summary of the major findings of change in each
temporal dimension will be presented to set the scene.

511 Change over calendar time

Previous studies have shown the deterioration of relative mortality of FSU immigrants in Israel over
calendar time ( (Ott et al. 2009)and section 2.5). The increased resolution of the present analysis shows that
the growing disadvantage of males, and the convergence from advantage of females varied by age range,
geographic and ethnic group and cause of death. The difference in relative mortality between FSU
immigrants by level of education could have been anticipated (given the substantial mortality benefits of
education documented for Russia and the FSU generally (Doniec et al. 2018; Murphy et al. 2006; Shkolnikov
et al. 1998b), as could the difference between immigrants originating from the center and the periphery of
the FSU, given the gaps in levels of health between these areas (Shchur et al. 2021). But the differing
temporal trends by gender and between age groups indicate that the patterns over calendar time cannot be
explained by differences in overall levels of health in the origin regions, by socio-demographic
characteristics alone, or by underlying changers over duration of stay. Rather, these characteristics interacted
in a non-uniform way with changing self-selection patterns, and with the conditions encountered in Israel.

Decomposition of differences in e1s between FSU immigrants and Other Israelis by gender, age and cause
of death group shows that although the emerging gap with Other Israelis among males was shared by all
age groups, most of the deficit in expected years of life was contributed at adult ages. The initial equivalence,
when all causes are combined, was a result of offsetting levels of relative mortality between cause of death
groups: already at arrival males had a disadvantage from all neoplasms and external causes and both
disadvantages increased over calendar period, whereas for CVD an initial advantage, confined to the eldetly
age range, was lost. For females in the elderly age range convergence was from an initial advantage (a
negative trend), but in the adult age range the convergence was from an initial disadvantage (a positive
trend). When looked at by cause group the initial female advantage was due to lower deaths from CVD and
the all other causes group, advantages which were partially offset by disadvantages from other neoplasms
and, to a much lesser extent, external causes. The negative trend was primarily due to the loss of the
advantages in the relevant cause groups, rather than deepening disadvantages.

Further heterogeneity in levels and trends are revealed when geographic origin and ethnic group are added
to the analysis. Male immigrants from Moscow-Leningrad would have maintained an overall advantage in
e1s compared to Other Israelis throughout the period were it not for increasing disadvantages from external
cause and non-tobacco related neoplasm mortality which were confined to the adult age range alone.
Females from these cities did not conform to the overall pattern: they maintained an overall advantage in
eis over other Israelis and, unlike males, reduced their disadvantage from all neoplasms over the period.
Males and females from the Asian-Caucasian republics, on the other hand, had a persistent disadvantage in
e1s which was contributed by all cause of death groups and all age groups. The patterns for non-Jewish
immigrants were quite distinct. Non-Jewish males suffered from a large and increasing disadvantage in eis,
reaching a deficit of -5.4 years by 2000-2004, as compared to -1.5 years for Jewish males from the European

Republics. Over one year of the additional disadvantage of non-Jewish male immigrants was contributed
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by higher external cause mortality at adult ages, but higher CVD mortality contributed a further -1.2 years,
which was nearly equally distributed between both age ranges (-0.52, -0.64 respectively). This pattern
distinguishes non-Jewish males from most other groups (except the Asia-Caucuses group), in which elderly
immigrants were at an advantage. In the case of all neoplasm mortality, however, their disadvantage was
only slightly greater than that of Jewish immigrants from the European republics, -1.1 years as against -0.89
for the latter. Female non-Jews presented a contrasting picture. They enjoyed a substantial but rapidly
diminishing advantage over Other Israeli females, due principally to lower CVD and all other cause
mortality, an advantage that was contributed entirely by the elderly age range, since at adult ages they
suffered from a small deficit. Unlike Jewish females, they showed no differences in life expectancy from
Other Israelis due to all neoplasm mortality.

These complex patterns of change over calendar time cannot be interpreted straightforwardly as a product
of the impact of exposure to conditions in Israel. As multivariate analysis revealed, changes over calendar
time interacted in a complex fashion with changes over arrival cohort and duration of residence, adding
layers of complexity to the explanation of temporal change (section 5.1.3).

5.1.2  Change by duration of stay and arrival cohort

SMRs by duration and arrival cohort also revealed different temporal paths by gender, age group and cause.
Previous analysis of patterns by duration of residence showed that mortality for all major cause of death
groups decreased with duration of residence for males, but for females this was true only for neoplasms
and external cause mortality (Ott et al. 2010). The present analysis overturns these findings. Notably, all
cause SMRs for males show that apparent declines in SMR by duration of residence for FSU immigrants
overall are an artefact of substantial increases in relative mortality over consecutive arrival cohorts, especially
at the adult ages. Among females, on the other hand, the cohort effects on SMR were present only at adult
ages, were weaker than for males, and within the arrival cohorts themselves they were accompanied by
declines in SMR by duration. In the elderly age range, an advantage in mortality at the shortest durations of
stay develops into convergence with Other Israeli mortality after 4.0-5.9 years of residence. The temporal
patterns in SMRs differ by cause group. For the all neoplasms group, and for both genders in the adult age
range, SMRs are especially elevated at shortest durations of stay and are followed by sharp falls followed by
gradual convergence. This pattern (elevated risk at arrival followed by a sharp fall) is enhanced over
consecutive arrival cohorts, especially for males. In the residual all-other cause mortality group, SMRs show
sustained advantages which are greater at the shortest durations of stay.

The pattern of SMRs for the 1990-91 cohort is quite distinct. For all causes combined and for most cause
groups, in both the adult and elderly age range and for both genders, the earliest arriving cohort enjoys
cither equivalent mortality or an advantage over Other Israelis. The exception is all neoplasm mortality,
where both genders suffer a disadvantage. Nonetheless, convergence with Other Israelis is reached after 12
years of residence among females in the adult age range for this cause group as well.

5.1.3 Multivariate models of temporal dimensions

The decomposition of life expectancy by calendar year, and the analysis of SMRs by arrival cohort and
duration found change in all three dimensions, but they could not determine the relative strength of their
impact. Since simultaneous estimation of the impact of all three temporal dimensions together is prevented
due to their linear interdependence, multivariate analysis tested which single temporal dimension or which
binary combination of temporal effects, if any, provided the most efficient statistical description of changes
in relative mortality (SMR): duration of residence by calendar year, arrival cohort by calendar year, or arrival
cohort by duration of residence (while testing for possible interactions with age group or ethnic group).
While adjusting for socio-demographic background variables, the analysis showed that models of SMR
which provided for specific combinations of temporal trends improved the explanation of the data for all
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causes and for broad cause of death groups, but, at the same time, that the combinations, strength and
direction of temporal changes differed between the genders and were modified by broad age group. The
only exception to this is external causes for females, for which the best model does not include temporal
trends.

For males, the preferred models as selected by the AIC criterion, favour a dominance of arrival cohort and
calendar year effects on all cause SMR and on most cause of death groups, with the cohort effects weaker
or non-existent at elderly ages, while at adult ages SMRs increase substantially over successive arrival
cohorts. For females the preferred models favour dominance of duration of residence and calendar year
effects on all causes, all neoplasms, and CVD SMRs, with relative risk declining by duration of stay, but
only in the adult ages. Butin the residual all other causes group females share the arrival cohort and calendar
year effects with males. For them as well the increase in relative risk over progressive arrival cohorts is
confined to the adult age range. Thus for both males and females multivariate analysis confirms that elderly
immigrants showed weaker temporal effects, and unlike the younger age group, they exhibited either
mortality advantages or smaller disadvantages. Possible explanations of the relative mortality differences
between adult and elderly immigrants will be addressed in section 5.4.3. Reasons for the sharp differences
between the genders in the dominant temporal patterns are explored throughout this discussion.

Multivariate analysis allows us to examine the interaction of the effects of socio-demographic characteristics
with temporal trends. In the period of observation overall, the population of FSU immigrants were older,
more female, and better educated than the Israeli population, but as the immigration wave continued,
arriving immigrants were progressively younger, increasingly of non-Jewish ethnicity, originating in the
more peripheral areas of the FSU and somewhat less educated. Lifetable and SMR analysis showed strong
differentiation in patterns of relative mortality risk by these socio-demographic variables. But adjusting for
them in multivariate models does not eliminate the progressively worsening relative mortality over arrival
cohort, which was especially significant for adult males.

Since the trend remains after adjustment for these variables, one can conclude that unmeasured factors
determining relative health of immigrants were at work, driving the increase in SMRs over arrival cohort.
Conversely, although the strength of the effect of education or geographic origin varies by cause and by
gender, their effects are not modified by adjustment for calendar year, arrival cohort or duration of stay.
However, this is not true for ethnic origin. Among males the increased risk due to non-Jewish ethnicity is
reduced after adjustment for temporal factors (with the exception of all neoplasms, for which there are no
differences in risk between the ethnic groups). Thus the overall disadvantage of non-Jewish males is partly
accounted for by the unmeasured factors which drive the increasing relative disadvantage of all immigrants
by arrival cohort. Whereas for non-Jewish females, their overall advantage in SMRs would have been slightly
enhanced were it not for their shorter average durations of residence when compared to Jewish immigrants.
This is further support for the conclusion that arrival cohort differences in mortality risk are driven by

unmeasured factors.

5.1.4 FSU migrant mortality in a multitemporal context

The variety of patterns that were found show the fruitfulness and realism of the multidimensional analytic
scheme discussed in section 1.3 and summarised in figure 1.2, which depicted how migrant health can alter
through the three temporal dimensions. Previous analysis of this data set (Ott et al. 2008; Ott et al. 2009;
Ott et al. 2010) concluded that FSU migrants displayed rapid assimilation to Israeli mortality patterns (based
positive duration of stay trends and low all-cause and CVD mortality), modified by country of origin effects.
These country of origin effects were inferred from relatively high neoplasm mortality and external cause
mortality among males which corresponded to elevated rates for these causes in the FSU, while it was
suggested that external cause mortality may also have been affected by adjustment difficulties in Israel. But
the current analysis reveals the pitfalls of oversimplification: there is no simple overarching narrative that
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fits these complex findings, as the environmental transition paradigm sought to be. The findings show
clearly that omitting any of the three temporal dimensions from model estimation leads to biased and false
conclusions.

Analysis that takes full account of temporal multidimensionality is justified not only due to considerable
measurement difficulties (because temporal affects may confound one another in multiple ways), but on
substantive grounds, because it reflects the temporal complexity which is, as was argued in the Introduction,
the fundamental characteristic of migration. In the case of FSU immigrants in Israel, relative risk varies
over all three temporal dimensions, as modified by gender, age group, geographic origin and ethnic group,
and the cause group in question. The strong presence of arrival cohort effects on SMRs shows the crucial
role played by the circumstances which created and altered the migratory wave itself, alongside specific
conditions on arrival in Israel. These are factors that cannot be reduced to exposures either to a pre-existing
origin or destination environment. Calendar period effects show that socio-political and economic
conditions and policies in Israel may have had a differential impact on mortality of FSU immigrants as a
group vis a vis Other Israelis, regardless of duration of stay or arrival cohort. Furthermore, although for
each cause of death group only a maximum of two of the dimensions could be selected to model the
patterns of change (omitting the determined dimension), it needs to be emphasized that this selection in
itself cannot exclude the possible influence of the factors that operate through any omitted dimension. The
selection can only indicate that the omitted factor(s) was weaker or operated in a less consistent fashion,
and was thus, on statistical grounds, a less “informative” force than those chosen in the best model.

These findings have wider implications for the study of migrant health. Unfortunately, the migrant health
literature still contains examples of studies where duration of stay itself serves as a measure of
“acculturation” as though a unilinear process was inevitable (eg. Lee et al. 2013; Singh and Miller 2004;
Singh and Siahpush 2002). In section 1.3 of the Introduction the emergence of theoretical discussions of
multidimensional temporal dynamics in the migrant health literature was surveyed, many of these
discussions were centered on adding life-course perspectives to analysis and with them a focus on cohort
and period effects. This study is the first attempt to simultaneously evaluate arrival cohort, duration of
residence and calendar period effects on migrant mortality in a true longitudinal setting, and it has found
that all these dimensions play a significant role.

Over the last two decades the study of migrant mortality has moved away from a simplistic environmental
transition framework, and multiple sources of change have been proposed, especially socio-economic
factors other than changing values and behaviour, as well as racial discrimination (See sections 1.2.5.3 and
1.3 above, and Arévalo et al. 2015; Lebrun 2012; Riosmena et al. 2014; Ro 2014; Zufferey 2016). Several
studies have raised theoretical and methodological grounds for challenging a unidimensional model,
especially as implemented in cross-sectional surveys. They emphasise that in cross-sectional data duration
of stay cannot be distinguished from period of arrival, period effects may bias estimates of the other
temporal factors, and immigrants are often observed only after attrition of arrival cohorts through
emigration and death (Antecol and Bedard 2015; Biddle et al. 2007; Hamilton et al. 2015; McDonald and
Kennedy 2004; Read et al. 2020; Read et al. 2019; Sauzet and Razum 2019).

Yet despite these theoretical statements few studies have attempted to tackle temporal complexity
empirically, and even when the challenge was confronted, major difficulties were encountered. Beginning
with McDonald and Kennedy’s (2004) pioneering study, research that has tried to control for arrival cohort
effects has relied almost exclusively on synthetic cohort methodology. This technique was borrowed from
the wage-assimilation literature (above, Section 1.4), pooling successive cross-sectional surveys into a single
“longitudinal” dataset. However, the technique is particularly problematic for health and mortality studies,
since synthetic cohorts are methodologically vulnerable precisely on the most health-relevant issue: attrition
through mortality, as well as attrition through remigration of immigrants (Sauzet and Razum 2019).
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Repeated samples are not of the same population — it will have altered in respects that are crucial for
estimating health trends. These samples exclude by necessity individuals who have died between sampling
periods (who represent the population who are most vulnerable to worsening health trends) as well as
migrants who left between the sampling periods (who may have been motivated by negative health
considerations, or selected for better health). Migration bias is amplified by differential migration, since
emigration rates by long-term residents (the usual comparison group) are likely to be lower than for
immigrants. Moreover, analysis has demonstrated that these attrition biases, and mortality attrition in
particular, can lead to false affirmation of the existence of duration trends by synthetic cohort methodology,
trends which disappear when true longitudinal measurement is undertaken (Beenstock et al. 2010).

Synthetic cohort studies are vulnerable when considering period effects as well. Several of them,
emphasising the importance of controlling for arrival cohort effects when measuring duration effects, have
assumed falsely that calendar period effects were equivalent for migrants and long-term residents and could
thus be ignored or estimated for natives only (Antecol and Bedard 2006; Hamilton and Hummer 2011,
Hamilton et al. 2015; Reynolds et al. 2016). Others have confined measurement of calendar year effects to
the date of the surveys from which the data were drawn (Antecol and Bedard 2015; Constant et al. 2018;
Read et al. 2020), limiting the span of years in such a way that the period variable cannot be cross-classified
with duration or arrival cohort. The present study is unique in trying to estimate calendar year (period)
effects on immigrant mortality in the presence of duration of stay and/or cohort effects and has found that
calendar year effects play an important role over the period of observation, one that has been ignored not
only in statistical models but in theoretical expectations.

Finally, apart from Ott et al. 2010, no study that simultaneously addressed arrival cohort and duration of
stay effects on health has studied relative mortality risk as an outcome variable, although other temporal
combinations have been addressed: for instance, (Syse et al. 20106) investigated the impact of duration and
period of observation on immigrant mortality risks, and (Juarez et al. 2018) investigated the impact of
duration of residence and age at arrival mortality differences between immigrants and natives. Rather, based
as they are on large health surveys, the dependent variables in all synthetic cohort studies have been
associated with morbidity: self-reported health, chronic conditions, or BMI variables.

5.2 Factors modifying relative mortality in each temporal dimension

The multidimensional temporal model is not a theory and does not provide explanatory hypotheses. Rather
it seeks to provide the framework for a fuller and more accurate depiction of the impact through time of
the array of factors which impact the relative mortality rates of migrants, factors which we have organised
through the health field concept (above Section 1.3.3): genetic and biological factors; behavioural and
lifestyle factors; environmental factors (economic, social, cultural, physical); and, health care systems and
services. Time is not a causative force in itself (Ro 2014). Changing levels of risk by calendar year, arrival
cohort or duration are due to risk factors and exposures whose effects unfold and vary through each
dimension of time. Since the dataset for this study does not contain variables on any of the categories of
the health field concept, any interpretation of the underlying reasons for our temporal findings is
speculative. Nevertheless possible explanations of the patterns will be suggested, based on the literature of
migrant health, and other investigations of the social and economic circumstances of this migration wave,
as summarised in section 2.6.

Calendar Year. In our context, calendar year effects are factors which alter concurrently for all FSU
migrants (whatever their arrival cohort or duration of residence), in a manner which differentiates them
from Other Israelis. It is noteworthy that although the models tended to select arrival cohort effects for
males and duration effects for females, in both cases these were combined with calendar year effects, which
indicates that factors affecting the FSU population as a whole were powerful influences on mortality.
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Not all categories of the health filed concept are relevant: genetic and biological factors do not effect
calendar-year trends in migrant mortality, because their impact does not alter over calendar time. As for
behavioural or lifestyle factors, differences in behaviour between immigrants and long-term residents are
more likely to alter with duration of stay rather than simultaneously by calendar year. However, given the
long latency of some behavioural factors impacting mortality, measured negative calendar year effects on
relative risk may reflect differences in long-term trends between the populations, differences which have
their origin in past collective behavioural changes in diet, smoking, alcohol consumption, etc. Consideration
of such long-term factors is one of the insights of the life-course perspective, which pointed to differential

accumulation of exposures in the pre-migration period as a source of differences in current risk (Section
1.3.1.2)

Past collective improvements in behaviour which altered risk factors with long latency among Other Israelis
may have resulted in more rapid improvement in mortality for them over a calendar year span, creating a
growing gap with immigrants over calendar time. A hypothetical example would be the significant long
term decline in Israel of smoking prevalence and hypertension, both risk factors for CVD mortality, and
the former for cancer mortality (World Health Organization 2018). If the pace of past positive trends in
behaviour of Other Israelis of all ages was more rapid that that of potential immigrants (while still in the
FSU), a difference in calendar-year trends in CVD could emerge, years later, in Israel. This gap would not
be attributable to measurable contemporary changes after migration. It was shown that the gap in eis
between FSU migrants and other Israelis due to CVD mortality that developed over calendar period
(Section 4.3.2) was not due to mortality reversals among immigrants, but due to unexplained differences
between the groups in the pace of positive change. And indeed, such differential trends can vary by age.
Disaggregation showed that overall stagnation of male FSU mortality between 1990 and 2003 was due to a
negative trend at adult ages which was counterbalanced by a positive one at elderly ages. The negative
calendar year trend at adult ages was a product of worsening relative risk over consecutive arrival cohorts.
But there was no deterioration over arrival cohort in the elderly age group. Thus the slower pace of
improvement over calendar year compared with Other Israelis at elderly ages is unexplained, and may be
due to unmeasured life-course factors benefiting Other Israelis.

As for calendar year impacts of the third category in the health field concept, environmental factors, change
in the collective economic and social circumstances of FSU migrants in Israel, and/or policy factors
affecting them, or changes in the collective strength of migrant social resources (which grow as the migrant
community establishes itself), can all be classified under this heading. The findings did not confirm the
direction of impact of such factors on FSU immigrants that was anticipated, as we will see immediately.
The fourth category of heath-field factors, changes in the Israeli health system which simultaneously affect
all FSU migrants differently than Other Israelis, were also anticipated to have had positive calendar year
impacts, which were not found. Among these are the introduction of universal health insurance in 1995
and the growth of widespread employment of FSU immigrants in health professions, gradually improving
the accessibility of the health system and its adaptation to their needs and cultural preferences. Differences
between the health care systems of the origin and destination countries may also have a lagged effect on
states of health of migrants and long-term residents which create differential calendar-time trends:
differences in child immunization regimes would be an example of this. Sections 2.2-2.5 mentioned some
of the health-system factors.

The confirmation of calendar year effects in the preferred models confirms the contention of the
multidimensional approach that the temporal context of migrants’ life course differs from the context for
long-term residents. However, our expectation was that calendar-year effects for FSU immigrants in Israel
would be positive, since for immigrants as a group, economic and social conditions in Israel were harsh at
first and improved over time, as did the provision of services by the health system. But the direction of
calendar year effects points to moderately or substantially increasing relative risks throughout the period of
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observation for most cause groups for females, and for all causes combined, CVD, and all other causes for
males (after adjustment for duration of residence or arrival cohort effects, Tables 4.10-4.11). When the best
model combines calendar year with arrival cohort effects (primarily for males), all cohorts share the same
increase in relative risk over advancing calendar year; and when the best models combine calendar year with
duration of stay effects (primarily for females), the decline in relative risk by duration of stay is reduced (or
reversed) by the same proportion for all durations of stay with each advancing calendar year. Among males,
calendar year effects are excluded from the best model for neoplasms only, as they are for external causes
for females. However, for external causes among males the best model finds that relative risk improves
over calendar period.

There are two possible explanations for these findings: The first, that however much the collective socio-
economic circumstances of FSU immigrants improved over the period of observation, these improvements
did not keep pace with those of other Israelis, leading to negative calendar year trends in relative mortality
risk associated with these circumstances. Although this interpretation is possible, it is hard to reconcile it
with the positive calendar year trend for external causes among males: relative deterioration in conditions
for FSU migrants would have been most likely to express itself in this cause group. On the contrary, the
positive effect of calendar year on external causes for males tends to confirm the idea that collective
conditions for FSU immigrants improved over the period of observation. The second possible explanation
seems more likely, that the trend is due to differences between the long-term impact of past exposures in
the FSU and Israel. Past improvement in behaviours or exposures for Other Israelis (some of them due to
differences in public health measures provided through the respective health systems) may have created a
positive trend among Other Israelis which FSU immigrants could not match over the period of observation.
This underlying positive trend for Other Israelis would act as a comparative “weight” on FSU immigrants,

further burdening the influence of negative arrival cohort effects, and dampening positive duration of stay
effects on SMRs.

Arrival Cohort. Arrival cohorts do not have an effect in themselves. Their effect is due to changes in the
composition of a migration stream through self-selective factors, as well as changing circumstances in the
receiving country on arrival and possibly negative factors affecting conditions during transit (Jasso 2014;
Jasso et al. 2004). Self-selection was discussed in section 1.9.1 of the Introduction. In the economic wage-
assimilation literature unmeasured arrival cohort characteristics are referred to, rather judgementally, as
factors influencing cohort “quality”. Differences in health-related characteristics would be accounted for
by factors from three of the elements of the health field concept: unmeasured risk-factors deriving from
differing genetic characteristics, differences in health-related behaviour, and in past socio-economic and
environmental exposures. Together these may result in differential collective relative frailty by year of
arrival. Health system factors are not relevant in this context, except insofar as they may have influenced
initial and/or transit conditions differentially by year of arrival, and these are not substantial effects in most
circumstances.

The pattern of strong arrival cohort effects which the analysis revealed in the best models for males (and
in the all other causes group for females) points to changes in the “push” and “pull” factors driving this
migration stream, as presented in section 2.0.1. The effects persist after adjustment for education,
geographic and ethnic origin, and are found almost exclusively in the adult age range. They show that a
trend in negative self-selection in mortality risk was due to factors that are not an artefact of the changing
geographic origin of the migration wave or its ethnic composition, nor due to a decline in its level of
education. This “deterioration” over time in “health quality” of arriving immigrants, for males and much
less so for females, for the adult age range but not for the elderly, requires an extended discussion (see
Section 5.4, below).
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Duration of Residence. Determining whether there are changes in mortality risk with increasing duration
of residence is, naturally, a primary focus of migrant mortality studies, because it reflects the degree (and
the direction) to which life in a new country has changed these risks, the extent to which the transition was
a “success” or “failure” in health terms. Potentially, factors from all four of the fields of the health-field
concept can be reflected in patterns of change by duration of residence, as pre-existing biological risk factors
are progressively expressed, along with changes in behaviour and new environmental exposures, all within
the continuing cumulative impact of a new health system. The risk factors and exposures that influence
relative risk progressively and/or cumulatively with increasing duration of residence were discussed in
section 1.6. Along with increasing exposure to possibly new pathogens, climate and health system, they
include time-sensitive patterns of stress, and gradual changes in behaviour and lifestyle factors which
accompany adjustment. The latter have often been subsumed under the blanket term “acculturation”, as
though increasing duration of residence leads (inevitably) to an adoption of the pre-existing behaviours and
exposures of a destination culture and society and thus an equalization of mortality risks between natives
and migrants.

For adult FSU females the transition to Israel brings about progressive improvements for all causes
combined, for all neoplasms and for CVD (although for the last group the decline is weaker statistically).
For adult males improvement over duration is found for all neoplasms. Within the categories of the health
field concept, given that the improvements for females are seen in most cause groups, the most likely
explanation for this trend is benefits of exposure to the Israeli health system (eatly detection and/ ot curative
treatment), since neither behavioural nor environmental factors are likely to have had such a sweeping effect
in such a short time. For the all other causes group, where for both sexes risks increase over calendar time
and over successive arrival cohorts, there may be a trade-off with ill-defined causes, where (for males at
least) risks decline over calendar time. As immigrants were assimilated into the Israeli health system,
certification of cause of death improved and SMRs for ill-defined causes declined dramatically by duration
(Appendix Tables A3.5ab). Multivariate analysis confirms this for females, but strong arrival cohort effects
obscure this for males. Lack of concrete medical information and administrative follow up is less likely to
have effected neoplasms as a group or cardiovascular mortality as a group, but may have affected specific
cancers or cardiovascular diseases, where continuous follow-up would have strengthened certification.
However, lack of medical records would have affected diabetes as a cause of death, for instance, and thus
may have affected the all other causes group, where diabetes is a large component (Section 4 3). A
simulation test reassigning all ill-defined causes into the other causes category did not substantially alter
trends in SMRs for all other causes, but it did confirm that all-other causes may have declined by duration
of residence for males as well (section 4.4.3.4).

With the exception of all neoplasms, for males the strength of arrival cohort and period factors is so great
that possible duration of residence effects on relative mortality risk are not selected in the best models. This
strong differentiation in duration effects by gender and age group requires explanation which our data itself
cannot offer, because information on changing behaviour, exposures, or health interventions are not
available to us. Tentative suggestions will be made in the following section through the lens of the literature
on the HME model. But one firm finding should be emphasised: for both sexes and age ranges, and for all
cause of death groups, there is no increase in SMRs by duration of residence which could be explained by
“regression to the mean”, exposure to stress, or loss of protective behaviour, patterns which the HME
model predicts.
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5.3 FSU migrants, health selectivity and the healthy migrant effect

We observed in the Introduction that although several studies of FSU immigrant health and mortality have
found evidence for negative health/mortality selection among FSU immigrants to Israel, studies based on
the present dataset found, on the contrary, advantages or equivalence in relative mortality risk for FSU
immigrants in Israel. One of the objectives of this study was to examine whether these findings stood up
to a multidimensional temporal analysis, and whether the temporal patterns that the HME model predicts
are found among FSU immigrants in Israel (Section 1.9.1).

A recent systematic review of mortality in international migrants to high-income countries presented
evidence confirming the HME model. It found that SMRs for all causes of death in 13 broad ICD categories
(with the exception of external causes and infectious diseases) are lower for both male and female migrants,
including refugees (Aldridge et al. 2018). This conclusion was reinforced by findings of a common U shaped
pattern of excess mortality by age vis a vis countries of destination (Guillot et al. 2018), and of origin
(Wallace and Wilson 2019). Mortality advantages were especially pronounced for males in the young adult
age group who tend to be the dominant group in most migrations, both numerically and with regard to
their decision-making roles. This advantage has been interpreted as due to a combination of selection and
duration effects. Excess mortality at advanced ages was interpreted as due both to the fading of advantages
over duration of residence through aging, the loss of temporary and cultural advantages through “negative
assimilation” and regression to the mean, combined with the absence of favourable self-selection among
older immigrants who arrived as accompanying relatives.

The age and sex pattern for FSU migrants in Israel found here is in striking contrast to this model: the U
shape pattern of relative risk for males is consistently inverted for all cause of death groups, and for females
it is weakly so, primarily due to higher external cause mortality at adult ages (Appendix figures A3.1ab).
Relative mortality is highest for working age males, and increasingly so across successive arrival cohorts.
Relative risk for elderly migrants, and especially females, is most favourable, and for them, by and large,
risk does not rise over successive arrival cohorts. Nor is the time pattern predicted by the HME model
found in our data. Modeling shows that for males an increase in relative risk over calendar time is not
explained best by uniform deterioration over duration of residence, but rather through a combination of
negative arrival cohort and period effects. For females, in contrast, relative risk improves by duration of
residence in the adult age range (from an initial disadvantage in SMRs), and in the elderly age range an
advantage was maintained over time, although it diminished.

This reversal of the HME model could be read as confirmation of the “sick immigrant effect” which was
proposed to explain lower health of FSU immigration to Israel (section 1.9.1, and especially (Constant et
al. 2018)). However, the findings presented here do not support a conclusion that FSU migration to Israel
is uniformly characterised by negative selection. Rather they show evidence of negative selection in some
arrival cohort, age, and geographic groups which coexists with positive selection in others. The low relative
mortality risk of the elderly is especially remarkable and inconsistent with a “sick immigrant” narrative. And
rather than convergence, where the advantages of positive selection fade over duration of residence and
the disadvantages of negative selection diminish through processes of “assimilation” or environmental
transition, we find more varied patterns.

The HME model argues that positive selection is promoted by employment-driven migration, because the
latter places a premium on employment-related characteristics which are associated with better health. Since
migration to Israel is classed as non-economic, “ideologically or religiously driven” (as characterised by
Constant et al. (2018)), this is used to explain findings of poor relative health. But this portrayal is unhelpful.
Previously it was suggested that this migration wave is better depicted as an instance of diaspora, or ethnic-

return migration (above, Section 1.1 and 1.9.1), comparable to the migration of ethnic Germans to Germany
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from Eastern Europe, ethnic Greeks from Eastern Europe to Greece, ethnic Russians from Eastern Europe
and former areas of the Soviet Union to Russia, Japanese and Koreans from South America to their
“homeland”, etc. The motivations for both diaspora and economically motivated migration overlap. As in
the Israeli case, such migrations are driven not only (or even primarily) by the urge to reunite with an
ancestral nation which provides an open door and privileged assistance to persons with suitable ancestry,
but by a combination of economic and political pressures and incentives, among them the social and
economic difficulties engendered by the marginal status of the ethnic group in their country of origin, and
the perceived greater wealth of the destination country (Shuval 1998; T'suda 2009). Our results show that
the balance of these economic and social pressures and incentives on migration decision making can, in the
right circumstances, create positive self-selection effects.

Understanding health selection requires understanding not only the specific context which generates push
and pull factors, but how these factors are changing over time (Acevedo-Garcia et al. 2012). The balance
of attracting and repelling forces generating diaspora migration create their own self-selection patterns, and,
as we have shown, FSU migration to Israel over the years 1990-2003 displays changing outcomes of socio-
economic and demographic self-selection as measured by sex, age, education, geographic and ethnic
variables (above, sections 1.7.2, 1.9.1 and 3.2). The present analysis shows an advantage or equivalence in
relative mortality to Other Israelis for the following groups: elderly immigrants of both sexes for all causes
combined as well as in most broad cause of death groups; for females in general but especially for non-
Jewish females; for immigrants from Moscow and Leningrad; and for immigrants who arrived at the outset
of the wave, in 1990-91. They show a disadvantage in relative mortality for adult immigrants, one which
was greater for males than for females (and especially for non-Jewish adult males), and a disadvantage for
migrants from the Asian and Caucasian republics. Crucially, it appears that the changing balance of
incentives and disincentives created two distinct phases of self-selection in this migration wave — all arrival
cohorts after 1991 show (increasing) disadvantages. In short, “healthy” and “sick” immigrant effects existed
side by side in the FSU population in Israel.

5.4 Positive selection of 1990-91 cohott

Paradoxically, the early “panic phase” of 1990-91 brought healthier immigrants to Israel, and the
“routinised” phase afterwards, brought successively less healthy migrants. The early stage of the migration
wave had near refugee-like characteristics (Paltiel et al. 1997). Suddenly confronted with a rapidly
deteriorating economy and rising anti-Jewish populism, and with new regulations closing the option of
obtaining USA refugee visas, portions of the Jewish population who had not previously considered
migration to Israel or elsewhere were swept up by a migration wave (Brym and Ryvkina 1994; Gitelman
1998). It is notable that in this period the average level of education of immigrants was higher and there is
a higher proportion of the of immigrants from Moscow and St. Petersburg and a lower proportion of
immigrants from the peripheral Caucasian and Asian Republics than in subsequent years (section 4.2 and
(Remennick 2007b)). This finding is reinforced by the wage assimilation literature, which found that 1990-
91 immigrants to Israel were selected more favourably than subsequent immigrants in earning capacity, and
especially education, with levels of education much higher than previous immigrants from the FSU to Israel
in the 1970s and 1980s (Cohen and Haberfeld 2007). One previous small study (sample size 2,000) of self-
reported health among FSU immigrants in Israel finds, similarly, that health was better in the earlier phase
of migration (1989-1991)and worsened progressively among those arriving later (1992-94, 1995-99) (Baron-
Epel et al. 2005). And a recent comparative study of immigration from the FSU and eastern Europe to the
United States, Israel and Germany found that emigrants before and immediately following the collapse of
the Soviet regime were more positively selected in human capital characteristics than those who departed
later (Abramitzky et al. 2022).
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For both genders the earliest arrival cohort maintains equivalent relative mortality to Other Israelis at age
15+. For adult males there is convergence from a small disadvantage, and for elderly females an advantage
is maintained throughout the period of observation (Appendix Tables A3.5-A3.7). Differences in
geographic origin or education do not explain the SMR advantage of the early arrival cohort over
subsequent ones. Multivariate models confirm that SMRs for the 1990-91 arrival cohort among adult males
are substantially lower than among other cohorts for all cause of death groups, even after adjustment for
age, education and geographic origin. For females the preferred multivariate models do not select arrival
cohort effects, so we do not have findings that are adjusted for education and geography, but adjustment
is unlikely to moderate the advantage found in descriptive data.

The pattern of low relative risk and improvement (or stability, for some cause groups) over duration for
this cohort does not correspond to our expectations, based on the history of this migration wave outlined
above (section 1.7.2-1.7.3) Given the chaotic conditions in the FSU and the relative disorganization
confronting these early immigrants on arrival, the expectation was that the stresses of migration would have
been much greater for the first to arrive, and would have brought about higher stress-related mortality for
CVD, and especially, external cause mortality. This expectation received only weak support, if any. For
elderly females SMRs worsened very slightly and then recovered, which may show a moderate affect of
deteriorating and then improving conditions. For adult females the SMR for external cause mortality in the
1990-91 arrival cohort is higher than for Other Israelis (1.60 (1.17-2.149— Appendix Table A3.6b) for a brief
period shortly after arrival, with risk declining over duration of stay. With these exceptions, we find a
maintenance of advantage or improvement in relative risk over time. After 12.0-14.9 years of residence
both genders of the 1990-91 cohort in both the adult and eldetly age range have either an advantage in
relative risk or equivalence for all cause of death groups with the exception of all neoplasm mortality in the
elderly age range (males 1.17 (1.08-1.27) and females 1.15 (1.06-1.24)). This achievement is all the more
remarkable given that this arrival cohort had the longest exposure to potential attrition by its healthiest
members through emigration. Analysis of the odds of emigration showed that they were much higher for
immigrants from Moscow and Leningrad and for those with over 13 years of education, characteristics
associated with lower SMRs, both of which were more frequent among 1990-91 immigrants (Section 3.2.1).
Although they are an exemplary case of migration which was not driven by wage-considerations, clearly
self-selection of the 1990-91 immigrants favoured better health when compared both to the origin and to
the Israeli population.

One can suggest two possible explanations for this positive selection. In the first place, just as the the more
enterprising and active members of the population are more likely to choose to migrate and that these traits
are correlated with better health( as argued by wage-assimilation theory (Chiswick et al. 2008; Jasso 2003;
Jasso 2014)), similarly the most enterprising and active (and therefore healthier) members of the Jewish
population of the FSU may have been the first to see and act on the opportunities and dangers presented
by the sudden collapse of the USSR, and to take up the offer of “diaspora” migration to Israel, despite the
uncertainties involved. These migrants had no time to weigh the benefits of the welfare package that Israel
offered, or their own employment prospects. They were scrambling to leave what they felt was as a sinking
ship, and Israel was the only lifeboat immediately available. It is evident that the first to realise this “push”
were younger than average in the Jewish population of the USSR, more likely to come from the elites who
lived in the administrative and cultural center of the USSR, who had more to loose from the disintegration
of the institutions in which they worked, and more to gain from the possible opportunities of life in a
country which, however peripherally, belonged to the ascendant West, where they hoped their education
and professional accomplishments would prove valuable (Remennick 2007b). These more “resourceful”
migrants are likely to have been drawn from the higher end of the distribution of health among FSU Jews,
a group who, as a whole, had lower mortality than other groups in the FSU.
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The second possible explanation is based on the suggested favourable mortality pattern of Jews. It has been
argued that the pattern displayed by Jews in the FSU (Shkolnikov et al. 2004b) and elsewhere (Stactsky
2011; Staetsky and Hinde 2015) may be due to health-protective cultural-behavioural characteristics of the
Jewish ethnic group. These are not explained (but might be enhanced) by the favourable educational
characteristics of the ethnic group as a whole. The behaviours suggested by these authors include dietary
patterns, strong family structure (Shuval 1992) and limited health-destructive behaviour (low alcohol and
tobacco consumption, and low risk-taking related external-cause mortality), all reducing the morality form
“exogenous” causes. The pattern is present in both genders but has a much stronger relative impact on
male mortality. Given the widespread assimilation of the Jewish ethnic group in much of the FSU, the
authors suggest that these group characteristics are not limited to those who positively and actively identify
with a Jewish cultural community, and other researchers have pointed to the persistence of Jewish cultural
traits despite the erasure of Jewish community life during the Soviet regime (Shternshis 2017). Nevertheless,
it is likely that the sense of vulnerability and panic which swept through the Jewish population of the FSU
in the late 1980s and early 1990s would have been stronger among those individuals with the strongest
Jewish identity, who would therefore have been more likely to share the health-protective cultural and social
attributes that are attributed to the Jewish ethnic group. This would have been all the more true of the older
generation, some of whom were born before the 1917 revolution or the Soviet annexation of parts of
Poland, Western Ukraine and the Baltic States, who had less time to assimilate to Soviet culture, and greater
chances to retain Jewish cultural characteristics and their health advantages. Unlike the situation in the FSU
itself, where the comparison is to the ethnic Russian population, these behavioural patterns would not have
conferred a substantial advantage compared to Other Israelis, but reduced the differences between hosts
and migrants.

Comparison of the findings in this study to Shkolnikov et al. (2004b) study, provides strong confirmation
of positive selection of early immigrants. The study of Moscow Jews was conducted in 1993-1995, when
the population was already diminished by the emigration of tens of thousands of Jews from these cities in
1990-1991. Shkolnikov et al. estimated a gap in life expectancy at age 20 of 2.8 years between both male
and female Moscow Jews and Jews in Israel. The data presented above show that FSU Jews from Moscow
and Leningrad on arrival in Israel (1990-1995) had an advantage of 1.3 and 2.3 years in e;s for men and
women respectively over Other Israelis (section 3.5.3). Thus the eatliest migrants to Israel from the more
advantaged and healthier center of the USSR had lower mortality than the average in the Jewish population
in their origin, strong evidence of positive selection.

5.4.1 Rising relative mortality in post 1991 arrival cohorts

After 1991, SMRs deteriorated over successive atrival cohorts, but the pattern was far from homogenous.
As multivariate models confirm, the deterioration was pronounced for adult males, but less so for adult
females, and for the eldetly of both genders it was not present at all. Any explanation of the deterioration
has to explain these differences as well. Returning to the health field concept, it is unlikely that what
distinguished immigrants in later cohorts was increasing risk due to differing bio-genetic factors, worsening
environmental exposures, or declining utilization of health care in the FSU or Israel. Rising mortality risks
are most likely to be associated with behavioural factors, lifestyle and diet.

At first sight the pattern of socio-demographic change after 1991 which we have found could explain rising
relative mortality. Average levels of education fell over successive arrival cohorts until 1996-97 which would
have lowered average SMRs, other things being equal. But since the pattern of change in educational
qualifications was U shaped (as shown in section 4.2.1), some recovery should have been expected after the
middle of the decade. Geographic trends also point to lowering average SMRs. The proportion of migrants
from the Asian and Caucasian Republics rose to a peak in 1992-1995 and the proportion of migrants from
Moscow and Leningrad declined over time. Just as the immigrants from Moscow and Leningrad were the
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most favourably self-selected group, lower selectivity is most evident in immigrants from the Asian and
Caucasian republics, since the Jewish population of these areas relocated to Israel almost entirely. Their
higher levels of mortality risk may reflect both the absence of economically-based positive self-selection, as
well as the higher overall level of mortality in their areas of origin (section 2.6.3.4). Finally, the proportion
of non-Jewish immigrants rose continuously (table 4.1), and both males and female non-Jews had lower
educational levels (section 4.2.1) and male non-Jews had higher mortality rates.

But the analysis has shown that compositional factors cannot explain the deterioration: controlling for
education, geographic origin and ethnic background does not eliminate the progressive rise in relative risk
across arrival cohorts. On the contrary, as shown in section 5.5.3, not only are the coefficients of education
and geographic origin in multivariate models unaltered by temporal trends, but the effect of ethnicity is
reduced when temporal factors are introduced into the models, indicating that unmeasured factors common
to all immigrants whatever their formal ethnicity are driving the deterioration in male SMRs over arrival
cohorts. Economic theories of migration consider these unmeasured factors to be qualities such as
motivation, ability and social capital which are all expected to produce better economic performance and
be correlated with superior health. According to this approach, the relative increase in mortality would be
explained by the decline in these unmeasured qualities.

In the economic approach the degree of positive self-selection falls as practical knowledge of the positive
benefits of life in the destination spreads, and as economic and social barriers to migration are lowered. As
an immigration wave develops, immigrants with ever-weaker employment and health profiles will join it
(section 1.5.3). Among these theories are the “welfare magnet” hypothesis, which argues that welfare
generosity leads to less-skilled migration (Razin and Wahba 2015) or the theory of “cumulative causation”,
which argues that as migratory experience grows within a community the costs and risks of migration fall
and the benefits rise, raising the likelihood of migration and lowering the criteria for self-selection (Massey
1999; Massey et al. 1993). In the present case, in all the countries of the FSU the panic of 1989-91 subsided
quickly but social, economic and political difficulties persisted throughout the following decade, sustaining
a constant level of “push” factors. A financial crisis in Russia in 1998-99 briefly renewed anxiety and
brought about a rise in emigration rates (Tolts 2003)but this crisis does not appear to have stimulated
favourable self-selection, and the arrival cohort that followed it did not alter the pattern of successively
worsening relative mortality for adult males. On the other hand, “pull” factors increased throughout the
decade, and the role of the expanding basket of aid and incentives offered by Israel may have played a
greater role than it had earlier, and may have attracted persons who met the eligibility criteria for subsidized
migration to Israel who had not considered migration in the early 1990s. A unique survey of a representative
sample of persons with Jewish background in Moscow, Kiev and Minsk in 1993, following the panic phase,
found that most respondents did not plan to emigrate, but that among those who did, economic
considerations in the broad sense (career advancement and prospects for children, rather than wages per
se) were the chief motivating factors (Brym and Ryvkina 1994). Although Brym and Ryvkina find that (in
this early period) the degree of Jewish identification was the strongest predictor of emigration to Israel
specifically, the rising proportion of non-Jews among immigrants to Israel may be regarded as further
evidence for the eventual dominance of economic considerations.

As conditions in Israel became clearer to prospective immigrants, immigration decisions transformed to
the rational weighing of the alternatives. This entailed considering the value to the individual or to the
family as a whole of a number of alternatives: remaining in the FSU; taking up the Israeli offer of free
passage, Israeli social welfare benefits and free and advanced health care along with constrained
employment prospects; accepting the greater economic benefits offered by Germany; or risking the chances
of lower benefits but better employment in the USA for the most educated and highly skilled (Cohen et al.
2011). According to economic theory, if the most skilled were choosing the USA it is likely that a less
healthy portion of the immigration stream was reaching Israel. Uncertainty and barriers to migration were
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lowered further by the emergence of networks of family connections in Israel and the growth of a large and
increasingly well-established established Russian-speaking culture. With lower barriers for the weakest
prospective migrants and more remunerative alternatives elsewhere for those endowed with the greatest
human capital and (presumably) health resources, the “health quality” of the stream of immigrants to Israel
may have progressively deteriorated.

Indeed, the data suggest the possibility of a literal “sick immigrant” migration. As the wave progressed some
immigrants may have been motivated specifically by health benefits, as the word spread that free and
advanced treatment was available in Israel while health services in the FSU were deteriorating (Shkolnikov
et al. 1998a). Increasing SMRs for neoplasms on arrival over successive arrival cohorts, followed by a sharp
decline in the first years after migration, especially among males (section 4.4.3 and figures 4.25, 4.29)
suggests that immigrants came seeking treatment for advanced cancers, which, in some cases ended with
early death. Such motivations may have been true for immigrants with other diseases as well, especially
heart disease. SMRs for CVD on arrival rise substantially over successive arrival cohorts at adult ages
(Appendix table A3.6a), but since they do not decline rapidly over duration, the data do not expose a clear
pattern of treatment-motivated migration. For chronic disease mortality in general, we cannot settle the
question without data on morbidity. However, there is evidence that health-motivations for migration were
limited. It is striking that the rise in mortality risk is confined to adult ages. If the attraction of unhealthy
migrants seeking treatment was the prime driver of the rise in SMRs over successive cohorts we would have
expected this to be all the more true of elderly migrants, where health needs are greater. Thus although ill-
health-induced migration may have played some role in rising SMRs, we cannot conclude that it is the prime
explanation for it. The negative selection of adult males may be explained by another factor.

During the 1990s and the eatly 215t century mortality in the FSU, especially among adult males, increased
precipitously until 1994, followed by a moderate recovery until the reversal of 1998 which brought renewed
decline. A number of explanation for this mortality crisis have been proposed in detailed studies (of Russia
specifically, for which the most detailed data were available), chief among them the sudden impoverishment,
institutional disruption (including deterioration of the health system) and the psycho-social stress it
engendered, and the unhealthy behaviours and lifestyle, especially high tobacco and extreme alcohol
consumption) which were enhanced by it. These affected adult men, and those with lower levels of
education in particular (Bobak et al. 1998; Leon and Shkolnikov 1998; McKee and Shkolnikov 2001). These
factors were expressed in heightened mortality from infectious diseases, and especially external causes and
CVD (Notzon et al. 1998; Shkolnikov et al. 1998a). Given these findings, the deterioration of adult male
mortality over successive arrival cohorts would appear to have a ready explanation: the routinization of
migration after 1991 may have eased and/or encouraged migration to Israel of more typical FSU residents,
who represented deteriorating mortality in the FSU.

Here too caution is in order. If increasing SMRs over adult male arrival cohorts in Israel reflects the
deterioration of health in the FSU, the reflection is through a selective filter, since there are substantial
differences between the patterns. The deterioration in SMRs among adult migrants from the FSU includes
all causes of death, unlike the deterioration in the FSU. Indeed it is greatest for external causes, but it
embraces all neoplasms as well as CVD and other causes. Only -0.3 years of the -2.3 year deficit in ess
between FSU immigrants and Other Israelis in 2000-2004 is explained by higher CVD mortality, and most
of the difference is contributed by external causes (-1.0 years) and neoplasm mortality (-0.9 years).
Moreovert, the overall difference in eis for male FSU immigrants and Other Israelis is only a fraction of the
Russia — Israel gap (2.3 years as compared to 17.8 years (Ott et al. 2009)). Clearly, although mortality risks
among arriving adult FSU immigrants were increasing, they did not represent the FSU average. Even in
latter cohorts neatly 50 percent of FSU immigrants to Israel belonged to the higher education category, for
whom mortality conditions in the FSU did not deteriorate substantially in the 1990s (Shkolnikov et al. 20006;
Shkolnikov et al. 1998b). In addition, the prominence of all neoplasm mortality in accounting for the
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disadvantage in Israel contrasts with decomposition of life expectancy between the USA and Russia in 1999
and 2001, respectively, where for both males and females external cause and circulatory cause mortality at
adult ages, and at elderly ages circulatory diseases alone, explain almost all the gap in life expectancy
(Shkolnikov et al. 2004a). Unlike in Israel, differences in levels of neoplasm mortality are not substantial
contributors (although under registration of cancer mortality in the FSU may bias this comparison
(Shkolnikov et al. 1999)).

Some of the difference in the gap may be due to the particular characteristics of the destination rather than
to differences between the immigrating populations. Neoplasm mortality rates for males in Israel are among
the world’s lowest: age standardized all-site rates for Israel in the year 2000 were 127.0 per 100 thousand as
against 144.5 for the USA, or 158.2 for Germany, whereas age standardized rates for women were similar
to those of other western countries (Ervik et al. 2021). Even if FSU immigrants didn’t have particularly
heightened neoplasm mortality on an international scale, they did in comparison to Israeli males. Previous
studies of this dataset which pointed out these elevated rates, argued that they may be due to a differential
exposures, diet and behavioural factors which were characteristic of USSR mortality (Ott et al. 2008; Ott et
al. 2009; Ronellenfitsch et al. 2009). For males, neoplasm SMRs worsen for all ages over arrival cohort, but
even the positively selected 1990-1991 arrival cohort had elevated neoplasm mortality compared to adult
Israeli males. Nonetheless, for both sexes the improvement in all neoplasm mortality which was found over
duration of residence in Israel in previous studies of this dataset, was confirmed in the present analysis for
adult ages. Since the period of observation is probably too short to show the effects of behavioural change
on diseases with a long latency period, this positive duration effect is most likely due to effects of the Isracli
health system: both superior treatment and eatly detection. The negative duration effect for males at elderly
ages (fig. 4.34) remains unexplained and may point to failures of the Israeli health system for older
immigrants.

The deterioration of relative risk over arrival cohort may also be due to a progressive decline in the
proportion sharing the “protective” characteristics ascribed to Jews as an ethnic group, which are not
controlled for by our indicator of Jewish ethnicity. The boundaries between the two groups as measured
by the ethnic variable is not sharp and is not based on cultural identification. It reflects the religion variable
as recorded in the Isracli population register, and this is based, primarily, on matrilineal descent from a
Jewish parent. Many persons defined as “non-Jews” according to Isracli regulations were registered as Jews
by nationality in the USSR, while some of those registered as “Jews” in Israel were registered as belonging
to other nationalities in the USSR. The offspring of mixed marriages where the father was the Jewish partner
are recorded as non-Jews in Israel (unless they underwent a religious conversion), and may have been
registered as Jews by nationality in the FSU. Since the proportion of “mixed” marriages among both the
FSU Jewish population and the arriving immigrants was large (Tolts 1992) many of the “non-Jews” had a
Jewish father, and the “cultural” distinctions between many of those who are formally Jews according to
Israel law and those who are not may have been small if present at all. Immigrants who arrived later in the
wave, both Jewish and non-Jewish family members, may have been less likely to share the favourable
behavioural traits ascribed to the Jewish ethnic group. If the sense of imminent danger which drove out
many in 1990-1991 was greater among those with a stronger sense of Jewish identity, who shared the
purported Jewish “life-style”, it is possible that later in the wave these cultural traits may have been less
common. More assimilated and more marginal members of the Jewish population may have been drawn to
Israel only once the economic and other advantages offered by migration to Israel were clarified, and they
would be more likely to exhibit the behavioural and life-style patterns typical of the FSU majority. Thus,
from a methodological perspective, if the proportion of non-Jews among the FSU immigrants rose in
parallel to the proportion of assimilated and only formally-Jewish immigrants from mixed-marriages, the
power of the ethnic variable in our dataset to distinguish between a “Jewish” and “non-Jewish” group in a
behavioural sense will have progressively weakened. For similar reasons the discriminating power of the
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variable would have been weaker for adults and greater for the elderly, since very few if any of the latter
age group were the product of mixed marriages and the sense of ethnic identification among them was
stronger, even among migrants to Germany (Elias 2005).

It seems likely that the detetioration in adult male FSU immigrant mortality in post 1991 arrival cohorts
may have multiple sources, none of which provides a perfect match to the process we observe, but which
may have combined to produce the effect. A progressive decline of self-selection on unobserved health-
promoting characteristics may have led to detetiorating mortality on arrival, and an increasing number of
migrants may have been motivated by the offer of health treatment. But neither of these sources explain
why their impact was on adult men in particular. The deterioration appears to correspond to the decline of
adult male health in the FSU, but the correspondence is partial at best. It explains the rise in mortality from
external causes, but the immigrants belonged to the sectors of FSU society who did not suffer a major
setback in mortality. In addition, it is possible that these trends were compounded by an increasing loss of
“protective” aspects of Jewish health behaviour (which also favour adult men), but our evidence for this is
indirect, principally through the rise of external cause mortality.

5.4.2 The relative advantage of elderly FSU migrants

The contrast between adult and elderly FSU immigrant mortality found in this analysis is striking. For every
cause of death and for both sexes the relative risk of elderly migrants is lower than that of adult migrants,
and for all causes combined equal to or better than that of Other Israelis. SMRs by duration and arrival
cohort for the elderly are systematically lower in every category (Appendix Tables A3.6ab and A3.7ab). Not
only is relative risk lower, temporal patterns among the elderly are far more moderate if present at all. In
particular, the multivariate models show that the pattern of increasing disadvantage by arrival cohort for
males is absent or very weak in the eldetly age group, and the pattern of decreasing SMRs by duration for
females is absent at elderly ages, with the exception of a very small short-term rise and fall observed for
CVD deaths. And as we have already emphasised (5.3), these findings conflict with the pattern predicted
by the HME model. This is all the more important because this study is unusual in its ability to address
mortality risks of elderly migrants at short and medium durations, rather than as survivors of more distant
migrations. This may be true of other migrations as well. One longitudinal study of elderly Mexican
immigrants in the USA also found, unexpectedly, that late-life immigrants had lower mortality than those

who arrived at eatlier ages and suggest possible genetic, social and behavioral reasons for their findings

(Angel et al. 2010).

The lower mortality risks of the elderly are also difficult to reconcile with previous studies of FSU
immigrants in Israel. Greater health difficulties were anticipated for them, since the hardships faced by
elderly FSU immigrant to Israel appeared to be particularly severe and greater than those of younger
immigrants. Loss of Soviet pensions and professional credentials meant that older people who had been
self-sufficient professionals in the FSU were forced into dependency, living from low government benefits
supplemented by unskilled, menial jobs (Remennick 2003c; Remennick 2007a). The multigenerational
households in which most lived (Habib et al. 1998) may have provided social support in the early years after
migration, but also generated conflict and emotional tensions (Katz and Lowenstein 1999; Litwin 1995;
Lowenstein and Katz 2005). The elderly faced an abrupt transition to an alien cultural milieu and a foreign
language which they found difficult to acquire and master at an advanced age, as well as the loss of a lifetime
of accumulated social capital: friendship networks, professional prestige, and country-specific skills. At the
same time a growing distance from younger family members who were increasingly integrated into the new
culture (Lerner et al. 2005; Ritsner and Ponizovsky 2003). Older FSU immigrants were found to have lower
levels of life satisfaction and greater levels of depression than immigrants to Israel from other origins, while
controlling for length of residence and socio-economic and demographic variables (Amit and Litwin 2010).
Difficulties of adaptation were used to explain findings of higher stress and psychopathology, lower
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subjective health and self-reported chronic conditions, as well as higher mortality among elderly FSU
immigrants (Baron-Epel and Kaplan 2001; Gross et al. 2001; Litwin and Leshem 2008; Ponizovsky et al.
2009; Rennert et al. 2002; Ritsner and Ponizovsky 2003; Zilber et al. 2001).

Although the negative consensus in these studies is striking, many of them were based on small and/or
unrepresentative samples. One study takes issue with this assessment and hints at a possible reason for our
findings: it finds that despite the real hardships and the cultural dislocation which older immigrants went
through, their outlook remained positive and they did not regret their decision to migrate, not least because
of their stronger sense of Jewish identity than younger immigrants (Remennick 2003c).

Lower risk is not homogenous in the elderly age group. Decomposition of ei5 qualifies the basic finding of
lower risk by showing differentiation by age, sex, and cause (section 4.3). Life expectancy analysis shows
that it is principally the very oldest age group (75+) that contributes most of the advantage that is found at
age 60+ in SMR analysis. Lower mortality at age 75+ consistently contributed an advantage over Other
Israelis, in contrast with the growing disadvantage for males at age 15+ and the near erasure of the
advantage for females, although for both genders the advantage diminishes over calendar period. At age
60-74 the picture varies by gender and seems to point to an overlap with the pattern at adult ages. For both
the older and younger elderly age groups and for both genders decomposition shows that the reduction
over calendar time of the elderly advantage was due to the combination of the reduction in the advantage
in CVD and all other cause mortality over calendar time counterbalanced by a deepening disadvantage due,
principally, to an increasing gap in all neoplasm mortality. Below we will suggest an explanation for this
difference due to a unique selective pattern.

In addition to these age-sex differences, we have seen that patterns of advantage and disadvantage of the
elderly vary considerably by geographic and ethnic group, and the differences may point to differential
selection patterns which partially explain the relative advantage of the elderly age group as a whole. The
overall advantage of the elderly is greatest among the very oldest non-Jewish females and among immigrants
from Moscow and Leningrad, the two groups with the best relative mortality overall. In the groups with
the worst mortality overall, the Asian Caucasian region and non-Jewish males, the pattern is reversed. On
the positive side, among male immigrants from Moscow and Leningrad the advantage in eqs of 1.1 years
over Other Israelis in 2000-2004 is contributed by elderly (60+) males (counterbalancing a disadvantage of
-1.3 years at adult ages), and among females an advantage of 1.9 years is contributed by elderly females
(greatly adding to an advantage of 0.3 years at adult ages). Elderly female non-Jews contribute an advantage
of 2.3 years over Other Israelis (reversing a disadvantage of -0.6 years at adult ages), but 1.8 years of this is
provided by mortality at age 75+. On the negative side, higher relative mortality of elderly males and females
from the Asian-Caucasian region, and elderly male non-Jews in 2000-2004 increase their gaps in eys. Eldetly
males from the Asian-Caucasian region contribute -1.7 years of a total gap of -3.3 years in ei5 with Other
Israelis, and elderly females contribute -1.1 years to total gap of -1.4 years. Finally, elderly male non-Jews
contribute -1.4 years of a total gap of -5.4 years in eis.

The pattern of rising relative risk across arrival cohorts after 1991 was explained above as due to a dual
process: on the one hand, a falling proportion of immigrants with favourable “Jewish” cultural patterns,
and complementing this, negative self-selection due to falling economic barriers. Both factors would have
been weaker among the elderly: among them the proportion of non-Jews was far smaller than at younger
ages (and the discriminating power of our ethnic variable greater), and the potential benefits of prospective
employment in the USA would have been a negligible contributor to negative selection of the Israeli
destination by the less “robust”. Support for the idea that cultural-behavioural patterns at elderly ages
lowered relative risk can be found in the contrast between contributions among elderly males to difference
in e15s between Jews and non-Jews as compared to Other Israelis in 2000-2004. At age 75+ there are virtually
no differences in mortality between male FSU Jews and Other Israelis, but among non-Jewish males there
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is a negative contribution due to causes with behavioural origins: -0.2 years due to Tobacco-related cancers
and -0.4 years due to CVD. But this behavioural-cultural explanation for males leaves unexplained the
substantial mortality advantage of elderly female non-Jews. This will be discussed in section 4.5.

Health-promoting qualities associated with drive and resourcefulness may have characterised a large portion
of the elderly who chose to move to Israel, even though positive self-selection among the elderly cannot
be traced to labour market motivations. Unlike other migration movements, rather than relatively passive
family members who only accompany or join the active, younger migrants, the elderly FSU migrants were
equal or independent participants in the rapid decision to migrate in 1990-1991, and subsequently. Although
the elderly formed over 22% of arriving FSU immigrants in 1990-2003 (Table 4.1) this high proportion
reflects the old age structure of the Jewish population of the FSU. When compared to the origin population,
rates of migration in the elderly age group were far lower (and thus more selective) than for other age
groups, and were greater for those among the elderly who had children (Paltiel et al. 1997). Since data for
the Russian Federation showed that neatly 18 percent of elderly Jewish women were childless, this points
to another strong selective force: the childless, more isolated and perhaps less robust members of the
population must have been left behind. Most of the elderly arrived as members of mutually-supporting
family units, and, as previously noted, after immigration they continued to live in multi-generational
households. Although in other contexts family-based migration is often regarded as encouraging migration
of the less-healthy, the emotional support and practical help provided by close family ties may themselves
have been a factor promoting better health for the elderly after arrival. Nevertheless, although family
migration was the most common pattern, around 25% arrived alone or with a spouse (Remennick 2003c)
demonstrating that many of the elderly were sufficiently motivated to face the risks of migration on their
own. Even when family members were absent many managed to develop extensive networks of social
support (Litwin 1995). At least one researcher has concluded that the FSU eldetly in Israel, on the whole,
became active participants in their new society, with a positive view of their migration choice and a strong
sense of belonging in their new home. They were far more likely than younger immigrants to have strong
connections to a Jewish heritage and share Jewish cultural traits, and for this reason find themselves more
“at home” in Israel (Remennick 2007a).

One further life-course selective factor should be considered: eldetly Jewish FSU migrants were survivors
of a particularly severe regime of selection. They had endured both the economic and political adversities
of Stalinism and the devastation of the Holocaust and World War II, both of which reduced their numbers
considerably (Gitelman 1990). One might suppose that this would leave many of them burdened by the
long-term effects of psychosocial trauma, poor nutrition and other environmental factors. Studies of birth
cohort effects on mortality risks in the FSU found an elevated mortality risk for persons who were children
or were born in the second world war (1930 to 1945 birth cohorts, who would have been aged 45-60 in
1990 and increasingly older throughout the study petriod) (Anderson and Silver 1989; Willekens and
Scherbov 1992). But the literature on holocaust survivors points to a more complex picture: higher
morbidity from a variety of conditions which is combined, paradoxically, with lower overall mortality (Barel
et al. 2010; Fund et al. 2019; Keinan-Boker et al. 2009; Sagi-Schwartz et al. 2013). These studies show that
survivors were selected for resilience and relative physical and psychological strength (Sagi-Schwartz et al.
2013). This pattern may be a partial explanation of the seemingly paradoxical difference between findings
documenting lower mortality risks, and studies which found lower self-reported health levels among the
FSU elderly (Constant et al. 2018; Gross et al. 2001). The “sick immigrant effect” found in these studies
(due to higher subjective and objective morbidity) and the “health immigrant effect” found here, may both
reflect this paradoxical survivor selection effect, which combines higher morbidity with lower mortality due
to the undetlying adaptivity and resilience of this population.

These findings are not unique. A study of both subjective health status and mortality among late-life
immigrants to the United States found that among elderly immigrants lower mortality compared to natives
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coexisted with lower subjective measures of health and functional status (Chot 2012). It too pointed out
that these results conflicted with the HME model. Recent studies of migrants in the UK also found
evidence for a “health-mortality” paradox, with greater self-assessed functional limitations coexisting with
lower relative morality (Cézard et al. 2022; Wallace and Darlington-Pollock 2022). Possible factors
suggested to explain this paradox were selection effects, as we have proposed, and biogenetic differences
that leave some groups of immigrants more vulnerable to non-lethal chronic diseases. In Europe as well, a
survey of migrant populations found that greater longevity was found together with worse health, and thus
lower healthy life expectancy (Reus-Pons et al. 2017).

Common life course factors and the nature of the reference population itself may also affect the level of
relative risk. The high proportion of migrants in the Jewish population of Israel as well as in other countries
has been proposed as a partial explanation for Jewish mortality patterns (Staetsky and Hinde 2015). The
similarity in mortality risk to the elderly Other Israeli population may be due in part to a common
background. Seventy percent of the Jewish Israeli population in these age groups in 1990 were born in
castern Europe. Most of them arrived in Israel in the late 1940s and 1950s, or in the previous migration
from the FSU in the 1970s (ICBS 1991). Although they were exposed to Israeli conditions and the Israeli
health service much longer than our study population, many of them went through similar early and mid-
life experiences to the FSU immigrants. From a life course perspective, the FSU immigrants and a
considerable proportion of the Israeli population in these age groups will share the long-term influence of
these formative exposures (both before and including the brutality of the second World War), some of
which may remain latent until old age (Fund et al. 2019). This ovetlap is not shared by younger FSU
migrants who went through very different formative experiences, and for them, the comparative group is,
by and large, Israel-born. To some extent the formative historical experience of the elderly non-Jewish
immigrants from the FSU, among whom mortality risks differ substantially from those of the Other Israeli
population (negatively for males and positively for females), may also have contributed to differences in

mortality patterns. These ethnic group differences will now be considered.

5.5 Mortality differences between Jews and non-Jews

Differences in risk. No previous study has documented differences in mortality risk between Jews and
non-Jews among the FSU immigrants to Israel. These are of particular interest given the differences in
mortality patterns between Jews and ethnic Russians that were documented for Moscow in the early 1990s
by Shkolnikov et al. (2004b), and the reversal of social position as members of majority and minority ethnic
groups that this migration brought about. There are obvious reasons to expect differences between the
groups in self-selection. Non-Jewish immigrants would not have been motivated by the cultural or identity-
based motivations which drive diaspora migration, nor by the fear of persecution amidst political disorder
which which may have brought about positive self-selection in the panic stage of this migration stream
(although family members may have been affected by both). On the “pull” side, access to the economic
benefits of life in Israel (broadly conceived), and on the “push” side economic decline and social and
political disorder in the FSU, would appear to be the prime motivators of non-Jewish migration, and they
may have been associated with weaker selection of “unmeasured” positive qualities. But there is no direct
evidence for this. The data shows that for all immigrants consecutive arrival cohorts were increasingly less
selective. However, while non-Jews will have lacked the positive motivation that fueled the early departure
of many Jews, barriers due to cultural obstacles coupled with economic motivation might generate other
forms of positive selection of non-Jewish migrants from among the general population of ethnic Russians
in the FSU (Roelfs and Shor 2021). There is evidence that such positive selection occurred, in conformity
with the lower risks of female non-Jews and despite the recorded higher mortality risks of male non-Jews.

The comparison between the ethnic groups is constrained because, as mentioned above, the boundaries
between the two groups in our data are not sharp. Moreover, since non-Jews shared family relationships
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and a social milieu with the Jews, they may also have been more similar in behaviour and lifestyle than the
average members of the “Russian” or “Slavic” ethnic group in the FSU itself. This is borne out by the
similarity of both groups’ educational qualifications in Israel (Section 4.2), which is a further indication that
the two groups came from similar milieus. These considerations might blur any life-style and behavioural
differences between the groups, and the complex family relationships may also blur possible differences in
mortality patterns based on bio-genetic factors. Yet despite this overlap and similarities, the results point to
relatively large differences between the groups, which are, at the same time, smaller than those in the FSU
itself.

Although in 1995-1999 immigrant non-Jewish FSU males have a disadvantage in ei5 of -1.9 years compared
to FSU Jews and -3.1 years compared to Other Israelis, in comparison with the evidence from Moscow in
the early 1990s (Shkolnikov et al., 2004b) the gap between the two ethnic groups was much smaller than
that in the FSU. This indicates that the immigrants were positively selected, even when their high
educational profile is taken into account. In order to compare the findings we have recalculated life
expectancies for the ages used in the Moscow study. Life expectancy at age 20 for male Russians in Moscow
in 1993-1995 was 42.8 years, whereas for non-Jewish FSU males in Israel in 1995-1999 it was over 11 years
higher, 54.1 years. Much of this large gap may be explained by the higher educational profile of immigrants
to Israel, but it is present even after educational attainment is controlled. The estimate of life expectancy at
age 25 for male Russians in Moscow with “Higher and incomplete University education” in 1993-1995 was
46.2 years whereas for non-Jewish FSU immigrants (of all educational levels) in 1995-1999 at that age it was
49.5 years. For female non-Jewish immigrants, who had an advantage in eis5 of 3.9 years over FSU Jews and
equivalence with Other Israelis, there is also strong evidence of positive selection in comparison to the
origin population. Life expectancy at age 25 for female non-Jewish FSU immigrants in 1995-1999 was 59.4
years, whereas for female Russians in Moscow with higher education in 1993-95 it was much lower, 53.8
years. Thus, despite the low relative mortality of male non-Jewish immigrants (which appears to point to
negative selection), both genders were positively selected when compared to ethnic Russians in the FSU.

Due to the family relationships between the members of both groups in Israel, it is reasonable to assume
that they came from similar social milieus and that there are no substantial differences between them in
environmental exposures in the FSU. In addition, although it has been argued that Jews have historically
displayed a culturally-based greater concern with healthy behaviour (Staetsky and Hinde 2009; Staetsky and
Hinde 2015) no substantial differences have been reported between the two ethnic groups in interactions
with the health system either in the FSU or Israel. Thus the sources of differences in mortality risk between
the two groups are to be found in the same factors singled out by Shkolnikov et al (2004b): culturally-based
differences in behaviour, lifestyle and diet, as well as biogenetic differences. To a large extent differences in
patterns of cause of death between the two groups that were found in Moscow were recapitulated in Israel,
although the levels of risk in Israel was lower due to the favourable selection of the non-Jewish immigrant
group. The cultural basis for higher alcohol-related mortality risks for ethnic Russians is reinforced by
parallel findings in Caucasian and central Asian republics and successor states of the FSU (Bougdaeva 2010;
Guillot et al. 2011; Sharygin and Guillot 2013).

As in Russia, non-Jewish FSU males in Israel had higher mortality due to diseases directly and indirectly
related to alcohol consumption and smoking, and risk-taking behaviour. Looking at more detailed groups
of causes of death in life expectancy decomposition shows that male non-Jews in 2000-2005 had a greater
deficit in e15 compared to Other Israelis than FSU Jews from: tobacco-related cancers (-0.6 for non-Jews
vs. -0.2 years for Jews), all heart diseases (-0.2 vs. -0.5 years) cerebrovascular disease and athero-sclerosis (-
0.6 vs. —0.1 years), alcohol related diseases (-0.6 vs -0.2 years) external causes (-2.1 vs -0.7 years) and ill-
defined causes (-0.8 vs. 0.1 years). In Moscow, female non-Jews had a small advantage over female Jews
only once levels of education were adjusted. In Israel, however, the advantage of female non-Jews was large,
and it derived from a mixture of causes with behavioural, and possibly bio-genetic sources. Non-Jewish
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FSU females had a small advantage in all neoplasms over Other Israelis (0.1 vs -0.6 years for Jewish females).
Among the neoplasm cause groups they had lower relative mortality for, principally, breast, tobacco-related,
colorectal, and the residual other cancers category, indicating both lower tobacco consumption, and a
possible role of biogenetic factors in breast cancers and other cancers. They had a large advantage in all
heart diseases (0.6 vs 0.1 years); a small advantage in respiratory diseases (0.4 vs. 0.2 years) and an advantage
from the residual all other causes group(0.5 vs 0.1 years). Non-Jewish immigrants of both sexes enjoyed an
advantage from diabetes mortality (0.1 vs 0.3 years for males, and 0.4 vs. -0.1 years for females), a category
for which a genetic mutation among Ashkenazi jews may contribute higher susceptibility to Type 2 diabetes
(Love-Gregory et al. 2004; Neuman et al. 2010).

The contrast between the sexes is most striking for all neoplasms, all heart diseases and cerebrovascular
disease and atherosclerosis. Decomposition of eis showed that male non-Jews had higher mortality for all
of these cause groups than both FSU Jews and Other Israelis, whereas female non-Jews had lower mortality
risks than both comparison groups for all groups except atherosclerosis. Although the “genetic” boundary
between the groups as represented on our data are not sharp, it is tempting to generalise and say that
whereas male Jews enjoy lower mortality due to lower behavioural risk, female Jews suffer from higher risk
due to bio-genetic factors, since differences are most evident in the lower neoplasm risk for female non-
Jews compared to Other Israelis, and they are greatest in the oldest age group in which the overlap between
the groups is least likely.

Higher cancer rates among Ashkenazi Jewish females are often ascribed to genetic variants that predispose
them to elevated site-specific risks. The most widely studied are the BRCA7 and BRCAZ2 founder mutations
which are associated with higher risk of breast and ovarian cancer in women (Rubinstein 2004) but also
with elevated risks of pancreatic cancer in both sexes and prostate cancer in men (Hamada et al. 2019;
Mersch et al. 2015). Higher genetic risks for breast cancer among Ashkenazi women extend to other
mutations as well (Walsh et al. 2017). In addition, the possible genetic origin of high lifetime risks of
colorectal cancer among Ashkenazi Jews has received much attention (Lynch et al. 2004). The APC gene,
for instance, which is found in 6% of Ashkenazi Jews, is associated with an increased risk of colorectal
cancer (Kedar-Barnes and Paul 2004). But despite the demonstrable presence of hereditary diseases within
the relatively endogamous Ashkenazi group (Charrow 2004), research so far has not established whether
genetically-based vulnerabilities raise mortality risks in aggregate, especially among women. While there is
evidence that among BRCAT/2 cartiers life expectancy was reduced due to non-cancer mortality (Mai et
al. 2009) and that they may suffer greater risks of cardiac failure (Shukla et al. 2011), present evidence of a
genetically-based overall higher cancer risk among Ashkenazi Jewish women is inconclusive (Feldman 2001;
Lynch et al. 2004).

Findings in this study provide evidence that overall mortality risks for FSU Ashkenazi Jewish women,
especially for neoplasms, are higher. Given the similarity in life-style factors and social milieu between the
two ethnic groups among FSU immigrants, especially at adult ages, and the fact that the mortality risks of
female FSU Jews appear to resemble Other Isracli women more than those of female non-Jews do, the
findings appear to lend support to a genetic rather than environmental explanation for elevated rates among
Ashkenazi Jewish women. Future studies which address the complex subject of the interaction of differing
environmental exposures with susceptibility due to genetic variation might well chose to concentrate on
differences between these two groups of immigrants in Israel. This would be a classic “environmental
transition” natural experiment, since the groups shared a common background and similar challenges of
adjustment.

Differences in temporal trends. Non-Jews were an increasing proportion of all immigrants, and their
arrival was biased towards the end of the wave (where they reached over half of arrivals) and thus it was
not surprising that we found that the strength of the coefficient for non-Jewish ethnicity was altered for
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both sexes after adjustment for temporal effects, lowering the relative risk for male non-Jews and raising
the relative advantage of female non-Jews (section 4.1.3). The direction of the adjustment, dampening the
negative influence of the temporal variables, demonstrates that non-Jewish ethnicity per se does not
enhance the unmeasured factors behind the negative temporal trends. Although model selection did not
favour models where temporal effects interacted with ethnic group, this may have been due to the shorter
average duration of stay of non-Jews and the greater informative power of the age interactions which were
chosen in the best models. Given the relatively short period of exposure, the possibility of temporal patterns
that differed by ethnicity was not investigated here in depth. The large differences we found in relative
mortality risks, the differences in selection patterns of non-Jews, and the possibly that their patterns of
adjustment to life in Israel (as a minority whose personal status differed from that of the majority) there is
room for a future comparative study of temporal trends.
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5.6 FSU migrant CVD mortality and the “cardiovascular revolution”

The relatively low CVD mortality rates of FSU migrants and their temporal patterns may have indirect
implications for one of the central overarching frameworks for understanding the history of population
health, Abdul Omran’s theory of the “epidemiological transition” and its modification by “the
cardiovascular revolution”. The patterns of FSU migrant mortality in Israel may have implications for the
role of preventative and therapeutic medical techniques on the decline in CVD mortality.

Omran’s original formulation of his theory (Omran 1971) argued that epidemiological regimes had been
transformed in a three stage process whereby an original stage, dominated by high and fluctuating infectious
disease mortality and gross malnutrition (“the age of pestilence and famine”) was transformed in a second
stage which began in the nineteenth century, “the age of receding pandemics”, when infectious disease
mortality declined due, principally, to rising standards of living and nutrition, and improved sanitation. Only
in the mid-twentieth century did curative medical and public health measures have a substantial impact on
mortality, and these led to “accelerated transition” in the less developed wotld. In the developed nations, a
third stage, “the age of degenerative and man-made diseases” was reached by mid twentieth century, when,
in the absence of infectious disease mortality, and due to modern lifestyles, cardiovascular disease and
neoplasm mortality became the principal causes of death. Omran’s original formulation was published at a
time when death rates from these two cause groups were rising, and increases in life expectancy, which had
been driven by the decline in infectious disease mortality, had slowed or halted. But beginning in the late
1970s it became apparent that, cardiovascular mortality rates were declining throughout the developed
world, despite detrimental modern lifestyles, albeit from very different initial levels. Unexpectedly a new
phase, “the cardiovascular revolution” had begun (which Omran now added as a ‘fourth stage’ of the

epidemiological transition), and it has driven improvements in life expectancy for the last 40 years (Caselli
et al. 2002; Omran 1998; Vallin and Meslé 2004).

The cardiovascular revolution has been defined as “a continuous and irreversible reduction in
cardiovascular mortality driven by both fundamental changes in behavioral risk factors and advancements
in medical technology and disease prevention” (Grigoriev et al. 2014). In Omran’s formulation the second
stage was “accelerated” in developing countries by medical advances such as the use of antibiotics and
vaccines which had not been available earlier. The second stage had reached Europe without the aid of
curative medicine. But medical technology was crucial to this new stage of the transition wherever it
occurred. And along with the demarcation of this “fourth phase” came the recognition that eastern Europe
and the USSR remained stuck in the third stage, with life expectancy stagnating (especially for men)
throughout the region in the 1970s and 1980s and declining sharply in the successor states, and especially
Russia, following the breakup of the Soviet Union.

Stagnating and rising CVD mortality rates were central to the explanations of the east-west gap and the
mortality crisis of the 1990s, although they encompassed, in addition, a wide variety of social, behavioural,
and health care factors, and differences between the countries were not limited to one cause of death group
(Andreev et al. 2003a; Bobak et al. 1998; Cockerham 1997; Shkolnikov et al. 2004a). This divergence
necessitated an explanation of why these countries failed to take part in the revolution. Indeed, when life
expectancy began to improve in eastern Europe in the mid-1990s and in Russia a decade later, this was seen
as due to the spread of the cardiovascular revolution to these countries as well (Fihel and Pechholdova
2017; Grigoriev et al. 2014; Meslé and Vallin 2002; Shkolnikov et al. 2013). Both the delay and the eventual
spread of cardiovascular mortality decline were explained in the same terms, as due to higher and then
declining lifestyle risk factors. But these were accompanied by failures and then improvements in medical
services and the adoption of medical technologies and interventions, some of which targeted specific
metabolic risk factors. The behavioural factors included alcohol and tobacco consumption, diet (levels of
consumption of unsaturated fats and fresh fruit and vegetables) and physical activity; the metabolic factors
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included high systolic blood pressure, hyperlipidemia, obesity and high fasting glucose levels; the medical
treatment included control of hypertension, anti-arrhythmic and lipid-lowering drugs, and percutaneous
and surgical interventions. The absence of effective medical treatment, management and prevention
appeared to be due to the relative economic weakness of the eastern European countries, which could not
afford the new technologies, coupled with the failures of Soviet-style medical services, which were unable
to encourage personal responsibility for changes in lifestyle and behaviour (Vallin and Meslé 2004). With
the collapse of the Soviet system, changes in institutional organization and the provision of health services,
it was argued, were crucial to the spread of the cardiovascular revolution to the former Eastern-bloc
countries (Fihel and Pechholdova 2017).

The same array of risk-factors and interventions were used to explain and study the decline of circulatory
disease mortality in the forerunners of the cardiovascular revolution in western countries. Beginning with
the American Framingham heart study (Levy and Brink 2005; Mahmood et al. 2014), and continuing with
the WHO MONICA multinational surveillance system (WHO MONICA Project 1988), these behavioural
and metabolic risk factors have been central both to clinical guidance and to analysis of levels and change
in CVD mortality. The framework combines autonomous behavioural change, primary, secondary and
tertiary prevention through alteration of risk factors behaviourally or through focussed medical treatment,
along with surgical interventions and development of hospital protocols for dealing with myocardial
infarction (Gale et al. 2014; Nabel and Braunwald 2012).

Indeed, emphasis on particular risk-factors has changed over time and place, and in the context of the rise
of post-Soviet Russian mortality and its later decline, the role of excessive alcohol consumption and binge-
drinking received particular emphasis (Chenet et al. 1998b; Leon et al. 1997; McKee et al. 2001). Although
this particular risk factor may have been dominant in Russia the overall explanatory framework for CVD
risk decline remained. Socially-induced stress has also been suggested as a significant risk factor for CVD
mortality, whether in the case of routine adversity or socio-economic inequality (Marmot et al. 1997b;
Rosengren et al. 2004; Stansfeld et al. 2002) or in the context of socio-economic crisis that accompanied
the collapse of the USSR (Bobak et al. 1998; Peasey et al. 2006). However, whatever its contribution to the
explanation of variance between and within countries in CVD mortality levels, this family of risk factors is
usually omitted in assessment of the factors which govern changing CVD mortality trends, and specifically
in the origins of the cardiovascular revolution (eg. Roth et al. 2015; Roth et al. 2020).

Attempts have been made to quantify the contribution of medical treatment to CVD mortality decline, and
they have found that it is considerable. A widely-cited model-based analysis of the decline in coronary
disease in the USA found that although 44% of the decline between 1980 and 2000 could be attributed to
changes in the classic risk factors (reductions in total cholesterol, blood pressure, smoking and physical
activity), 47% of the fall was due to treatments and secondary preventive therapies, including surgical
interventions and drug treatments (Ford et al. 2007). Increases in BMI and diabetes partially offset the
positive trend. Moreover, the substantial contribution of treatments to the overall decline were confirmed
in parallel investigations which Ford et al. cite, in New Zealand, the Netherlands, Scotland, England and
Wales, and Finland. Thus the major contribution of cardiovascular science and medicine to the
cardiovascular revolution appears to be the established, consensus opinion (Nabel and Braunwald 2012),
and is recapitulated in many studies, even in studies that present evidence showing that the relative
contribution of specific risk factors is still uncertain, as is the relative role of primary versus secondary
prevention, in both of which medical intervention has had a role (Mensah et al. 2017). Although the
revolution encompassed countries with a variety of initial levels of CVD death rates, differences in the
relative mix of cerebrovascular and coronary heart disease, and thus, presumably, their level of behavioural
risk factors, the consensus view is that: “Some countries, like Japan first followed by almost all western
countries, were quick to maximize the benefits of new technologies, and perhaps even more so, new means
of prevention against cardio-vascular diseases, while other countries, mainly in eastern Europe, failed to do
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so” (Vallin and Meslé 2004). According to Abdul Omran, the fourth stage of the epidemiological transition
could not have been reached without medical breakthroughs in diagnosis, preventive management and
emergency treatment of cardiovascular disease (Omran 1998).

Israel had clearly reached this stage. Between 1975-79 and 1985-89 age-adjusted coronary heart disease
(CHD) rates in Israel had fallen by 31% for males and 37% for females, and age-adjusted cerebrovascular
disease rates had fallen by 47% and 45% for each sex respectively (Levi et al. 2002). Rates for CHD in Israel
in the late 1980s were slightly higher than the EU average (membership as of 1995), whereas they were
lower for cerebrovascular disease. Given the extraordinarily high rates of CVD mortality in the FSU and
the low rates in Israel, it is not surprising that a study based on comparative cause-specific mortality rates
anticipated that FSU immigration would increase overall male mortality in Israel by 6% and female mortality
by 4.4%. A proactive approach of the Israeli health system was recommended: “serious attention will have

to be paid to coronary disease, hypertension and cerebrovascular disease among the immigrants” (Rennert

1994).

But the crisis did not materialise. The relatively low CVD mortality risks of both male and female FSU
migrants to Israel were one of the least expected health outcomes of the migration. In light of what was
known about the FSU and the cardiovascular revolution, not only should high rates of CVD mortality have
been expected, but the temporal trend in Israel should have been determined by two dominant factors,
gradual amelioration of rates due to increasing impact of the Israeli health system and its advanced level of
CVD treatment (Kornowski and Orvin 2020), and the countervailing effects of the difficulties of
adjustment. At the same time, a delay or moderation in the decline in CVD mortality may have been
expected, due to long latency of cardiovascular diseases and the time lag between changes in some risk
factors and disease outcomes (Ezzati et al. 2015). What is found in the present study was that relative CVD
mortality for males was equivalent to Other Israelis, with strong arrival cohort increases at adult ages, but
not at elderly ones, no duration of stay effects, but worsening SMRs over calendar year. And for females,
an overall advantage in relative CVD mortality is found, with weak evidence for additional improvement in
relative mortality by duration of residence, but, as with males, decreasing calendar year coefficients provide
strong supportt for a slower undetrlying trend for FSU immigrants.

One would have expected that the sudden transition of these immigrants to a health system with advanced
care for cardiovascular disease would have led to its increasing impact over duration of residence and a
positive relative trend. Yet even in the 1990-91 arrival cohort, which had the longest exposure to conditions
in Isracl, SMRs show that among males there is no evidence for decline in CVD mortality over duration of
residence, whereas for females their advantage at arrival was briefly lost after 4-6 years of residence but re-
emerged after 10 years of residence (Appendix tables A3.5ab).

The calendar-year findings indicate that underlying trends in improvement of CVD mortality among FSU
immigrants lagged behind Other Israelis, and we have already argued that this is unlikely to be due to
increasing adjustment-difficulties in Israel (sections 4.3.2, 5.3). The calendar-year evidence indicates that
while it is possible that the impact of the Israeli health system was positive, it was not more rapid than its
impact on Other Israelis.

Are initial rates of CVD mortality of FSU immigrants in Israel due to an immediate effect of access to the
Israeli health system and effective in-hospital treatment which was sufficient to lower mortality to
equivalence with Other Israelis, although their underlying morbidity was higher? The effects of acute
treatment alone are unlikely to have been strong enough to reduce rates to the low rates of Other Israelis,
given that the impact of acute care on total CVD mortality is smaller than that of treatment for primary
and secondary prevention, which could affect rates only after a considerable lag (Ford et al. 2007). Evidence
for FSU migrant morbidity and hospitalization in Israel is available only for the period 2001-2012, after our
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period of observation. In this period FSU immigrants had both higher rates of CVD morbidity than native
Israelis, and higher rates of hospitalization (Reuven et al. 2019). It is possible that at longer durations of
residence, beyond our study period, FSU mortality rates rose as well, but it is also possible that CVD
morbidity rates were not matched by mortality rates. In a small study of self-reported chronic conditions
among FSU immigrants in 1991, higher rates of heart disease and hypertension were reported, despite the
lower mortality rates we have documented. (Rennert et al. 2002). A study of the population of Jerusalem in
1995-1997 (not restricted to immigrants) found high incidence of coronary heart disease combined with
low case fatality, but the possibility that treatment differences or hospital care were responsible for this was
excluded (Kark et al. 2005). Such a mis-match also appears among ethnic German migrants in Germany,
where high incidence of acute myocardial infarction was combined with lower fatality (Deckert et al. 2014).
In future studies of the FSU immigrant population it would be useful to investigate sudden cardiac death
separately from other CVD mortality in order to better assess the possibility of treatment effects.

The low CVD SMRs of FSU immigrants were not uniform. Within the FSU population we found
considerable heterogeneity in CVD relative mortality. Adult males, non-Jewish males of all ages, Asian-
Caucasian immigrants of both sexes, all suffered from worse CVD mortality than Other Israelis; on the
other hand, females in general, the 1990-91 arrival cohort, immigrants from Moscow and Leningrad, and
elderly non-Jewish females enjoyed better, and in some cases considerable better relative CVD mortality.
We have given a number of possible explanations for these contrasting patterns by age, ethnic, and
geographic origin, and among them positive and negative selection by economic and motivational factors,
and culturally-based positive and negative health behaviour.

But these explanations do not erase the underlying question: was heterogeneity of CVD mortality in the
USSR sufficiently great that some sub-groups had equivalent or better CVD mortality than average Israeli
rates, even after the latter rates had declined by 30-40%? And if so, what explains these low rates? Are
selection and/ ot lifestyle factors sufficient to explain the advantage (ot even equivalence) in CVD mortality
in some FSU immigrant groups to those of a population in which CVD mortality had already declined
considerably over the last decade, a population which had already joined the CVD revolution, in which
medical treatment, which had not been available in the FSU, played a supposedly large role?

The difficulties these findings pose for the role of medical treatment in initiating the cardiovascular
revolution is strengthened by the evidence of CVD mortality among immigrants from the FSU of German
ethnic origin (Aussiedler) in Germany. They were studied in four retrospective cohort studies between 1990
and 2009 (Winkler et al. 2019) a period parallel to and longer than ours. As with FSU migrant to Israel, the
Aussiedler were also found to have lower CVD mortality than the overall German population (although
over time male Aussiedler may have reached equivalence in ischaemic heart disease mortality (Deckert et
al. 2014)). These findings were unexpected, since, as in the Israeli case, the migrants were expected to reflect
the high rates of CVD in the USSR (Ronellentitsch et al. 2006). Unlike our study, common risk factors for
CVD were examined in supplemental cross-sectional and nested-case control studies. Although these
studies may have been weakened by low response rates, they showed that despite their low mortality the
immigrants had higher rates of standard risk factors for CVD (Winkler et al. 2019), and alcohol
consumption was surprisingly lower than native Germans (Kuhrs et al. 2012). Thus relatively low CVD
mortality rates remain unexplained in this post-Soviet migration wave as well. The authors suggest that the
Aussiedler may have had healthier CVD-related lifestyles than ethnic Russians in the FSU, just as Moscow
Jews had culturally-based healthier lifestyles (Deckert et al. 2014). But this only begs our question: how
could these lifestyle advantages provide mortality benefits equal to those of an advanced western health
system, without the benefits of advanced medical treatment?

Lifestyle differences, and especially extreme alcohol consumption were found to explain the much higher
CVD mortality rates of ethnic Russians compared to members of local ethnic groups in central Asia in the
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1990s (Guillot et al. 2011; Sharygin and Guillot 2013). Although this evidence strengthens the argument
for the role of alcohol in raising CVD mortality in the FSU, unfortunately these studies do not present long
term trends for the non-ethnic Russian population themselves. It is possible that differences in CVD
mortality that were found in the present study between Jewish and non-Jewish FSU immigrants in Israel
may also reflect these culturally-based differences in alcohol consumption. A study of the educational
gradient in Russian mortality in the 1980s also attributed much of it to alcohol abuse (Shkolnikov et al.
1998b), but in our context it is important to emphasize another finding, that for Russians with the highest
levels of education in the late 1970s and in the late 1980s life expectancy estimates were equivalent to
average life expectancy levels in France and Germany. Although the trend is based on two observational
points only, it suggest that for the best educated group, life expectancy had improved at the same rate as in
western Europe. Since decline in CVD mortality was the major driver of the rise in life expectancy in
western Europe, this may be further indirect evidence that CVD mortality in the FSU improved for some
groups, significantly, without the intervention of modern medical care for CVD.

Support for the idea that medical advance was a minor force in initiating the cardiovascular revolution can
be found in a major review of studies of the causes of the decline of CVD mortality throughout the world.
It focussed on whether changes in risk factor levels could explain changes in CVD mortality, and especially,
the onset of the decline in CVD mortality (Ezzati et al. 2015). It concluded that “A more careful look at
countries with long time-series of data indicates that decline in CVD mortality in at least some countries,
may have begun before its classical risk factors started to decline” and that “none of the measured drivers
explains the similarities and differences across countries or between men and women in when the decline
began”. Although the study affirms that advances in hospital care, secondary prevention after cardiovascular
events, and primary prevention through pharmacological interventions (both treatment of high blood
pressure and cholesterol-lowering treatments) have contributed to declining CVD mortality in high-income
countries, it finds that they do not explain the onset of the decline. Moreovet, it points out that although
clinical trials had established the benefits of particular treatment for primary and secondary prevention, the
extent of the contribution of efficacious medical treatment to declining trends is difficult to establish when
other determinants of disease were falling as well. This leaves current explanations for the onset of the

trends as largely correlational, and speculative.

Among the principal factors Ezzati et al. mention as candidates for future study are the decline in the
burden of infections and resulting inflammatory response on the one hand, and life course factors relating
to improved fetal and childhood nutrition and health on the other. A number of recent studies have
provided evidence that eatly life exposures, including infectious disease and childhood and maternal
nutrition, may play a strong role in adult cardiovascular mortality (Burgner et al. 2015; Lawson and Glenn
2021; Nguyen et al. 2015). The possibility that these may have played a role in the relative CVD mortality
advantage of Jews and ethnic Germans in the USSR is strengthened by evidence that these two groups had
much lower infant mortality rates (an indicator or fetal and neonatal and maternal health) in eatly twentieth
century Tsarist Russia than ethnic Russians. In 1900-1904 infant mortality rates for Orthodox babies,
primarily Slavs, were by far the highest for all religious groups, over 280 per thousand, whereas those for
Lutherans (among whom were ethnic Germans) were over 40% lower (160 per thousand), and Jews had by
far the lowest rates (less than 120 per thousand) (Patterson 1995).

Eatly explanations of the decline in infectious disease mortality in the nineteenth century had found that
the role of curative medicine was restricted, since little treatment or preventive measures were available for
particular pathogens (eg. McKeown and Record 1962). This was later challenged. Among other important
factors, it was argued that there are synergistic relationships between general immunological status and
resilience and the decline of infection from a particular cause. Through this broader immunological
response, decline in mortality from a specific cause may have general effects on infectious disease mortality
(Szreter 1988), an effect which may appear with a considerable lag. Hence it is possible that the low rates
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of CVD mortality of FSU immigrants in Israel and of ethnic German migrants in Germany is more than
an unexpected anomaly and an indicator of ethnic heterogeneity in CVD mortality in the USSR. They may
reflect a more complex aetiology of the cardiovascular revolution, in which, as in the second stage of the
epidemiological transition, medical technology played a greater role as an accelerator of change rather than
as an initiator of change, which may lie in general immunological status due to early life exposures.

Such interactions between causes of death make unravelling the determinants of temporal trends far more
challenging. This general conclusion is of particular relevance to migrant mortality studies, where the
influence of differences in early life-course exposures may play an important role which is difficult to detect
and measure. These synergistic and life course determinants may play a large part in health transitions that
are very difficult to detect without population-based longitudinal data on morbidity and risk factors, which
are usually unavailable. In their absence assumptions regarding long term trends based on shorter term
studies should be treated with greater caution. This conclusion ties in with the broader argument that this
thesis is pursuing in the context of migrant mortality: that unravelling temporal trends requires attention to
several temporal dimensions and life course factors simultaneously, and that false conclusions may be
reached when this is not done.

The framework of the epidemiological transition has been used to develop a hypothesis which (partly)
explains the immigrant mortality advantage, the so-called accelerated health transition hypothesis (Razum
and Twardella 2002; Spallek et al. 2011). The transition of migrants from lower to higher income countries
(from countries in the second to the fourth stage of the epidemiological transition) allows them to benefit
immediately from lower infectious disease mortality (both due to a healthier environment and advanced
medical care) whereas the mortality consequences of their exposure to the risk factors for high chronic
disease mortality in the developed world reveal themselves only over time (eg. lower physical activity, diets
rich in fats and red meat and lower in fresh fruits and vegetables, environmental exposures, etc.). FSU
migrants to Israel demonstrate another transition: from a setting in the third stage of the demographic
transition to one in its fourth stage, according to Omran’s framework. From an area where chronic disease
mortality, and especially CVD was high and unchanging, they moved to one where it was falling rapidly,
cardiovascular medicine was advanced, and consumption of fresh fruit and vegetables much higher. The
expectation was that they would bring high disease rates which would eventually decline. But their CVD
morality rates were lower than expected, and this very transition seems to have undermined the paradigm
of fixed stages in which medical treatment plays a definite, if changing role. They provide evidence that the
cardiovascular revolution may have begun before treatments were available, however effective they may
eventually have become. And although the paradigm of fixed stages remains popular, and along with it
depictions of the changing role of medical science (Caldwell 2001; Vallin and Meslé 2004), synergetic effects
across the life course of declining infectious disease mortality rates may challenge this framework.
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Section 6.0 Conclusion
6.1 Principal Findings

This study is unique in its attempt to assess changes in migrant mortality relative to the destination
population in three temporal dimensions: calendar year, duration of stay, and year of atrival cohort. This
was undertaken on the basis of a theoretical claim that the nature of migration imposes temporal complexity
on the factors changing migrant’s relative mortality: changes in all three dimensions were potentially
powerful. Moreover, due both to the linear mathematical interdependence as well as the substantive
interdependence of these temporal dimensions, false conclusions can easily be reached concerning the
temporal pattern of change in relative mortality, and the factors by which it is changed. All too often
survivors of several arrival cohorts are pooled together in cross-sectional studies of migrants, with the
consequence that duration of stay and period of arrival cannot be distinguished. Indeed, previous studies
of this dataset had reached false conclusions because duration effects were confounded by cohort effects.
The three-dimensional analytic framework developed in this study challenges the dominant “environmental
transition” model, which places much of the emphasis on changing relative mortality among immigrants
on duration of stay. The new framework seeks to express the fact that migrating populations live in a
complex temporal flux in which, along with the adjustment processes measured by duration of stay, change
in circumstances over calendar time and changing arrival cohort composition both play a potentially
significant role.

The findings confirm this approach. Relative mortality was found to alter in all three temporal dimensions,
differentially, in patterns which differed by gender, age, geographic origin, and ethnicity. The population of
FSU migrants in Israel was changing in itself and changing the society it encountered. The evolution of its
relative mortality both reflects and throws light on these processes. These findings strengthen previous
attempts which went beyond the “environmental transition” paradigm of studying migrant mortality and
proposed multidimensional analytic schemes. Rather than presenting the analytic schemes alone, this study
is distinguished by the fact that it provides statistical analysis of multidimensionality in practice.

As proposed in the Introduction, the findings of this study support the view that migrant mortality
outcomes depend on complex interactions between the migratory stream and the host country, with each
side changing the other. Migrants help to create their new environment; they are not only affected by it.
Changes in arrival cohort composition and changes in cohort mortality risk could emerge due to changing
conditions in Israel and the FSU, changes in immigrant absorption and health policy, changes in the
availability of alternative destinations, changes in the Israeli labour market and the place of immigrants
within it, and changes in the migrant community itself. Calendar year effects, independent of duration
effects, point both to the collective impact of conditions in Israel and differences in long term mortality
trends between the local and the arriving population. But these potential impacts are not of equal strength
in all circumstances. Although studies exist which have attempted to address duration of residence effects
together with cohort effects, and the potential importance of cohort effects has been raised before, this
study has attempted to determine, for the first time, which combinations of temporal effects, if any, are the
most powerful determinants of mortality outcomes. It has shown that unpacking such effects are crucial to
understanding the course of mortality of FSU immigrants to Israel, and it suggests that parallel complex
patterns of temporal dynamics may exist in other immigration streams, which have never been examined.

The study has found considerable heterogeneity in these patterns, both by cause of death and by socio-
demographic subgroup. Chief among these are the contrasting patterns between the genders, and within
them, differences between adult and elderly migrants. Alongside these cross-cutting variations we have
found disparities in temporal patterns by origin groups in the FSU, both geographically (between “central”
cities and “peripheral” republics) and by ethnic group.
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Moreover, the study has shown that a seemingly “unselective” diaspora migration is compatible with
powerful positive health selection, in certain circumstances. With regard to mortality, it is not an example
of “unhealthy migration”, as some authors have sought to portray it. Despite higher mortality from specific
cancer sites and from external causes of death, the FSU migrant population, on the whole, was positively
selected with respect to relative mortality compared to the origin population, although positive selection
declined over successive arrival cohorts. Indeed, one of the paradoxical outcomes of this study is that the
group which is generally expected to have the most positive health selection according to the Healthy
Migrant paradigm, adult males, were found to have the worst outcomes in Israel. Several reasons why elderly
FSU migrants to Israel enjoyed better relative mortality were suggested, and an important conclusion of
this study is that relative mortality advantages may coexist, paradoxically, with negative reports of self-
assessed health and functional status. It was on the basis of the latter that FSU migrants were regarded as
“unhealthy migrants”. This study had added to the evidence that elderly migrants do not necessarily suffer
from poorer mortality patterns than the local population, but the fact that they may simultaneously suffer
from worse health, and thus lower healthy life expectancy, should alert policy makers to the complexities
of understanding migrant health needs.

This is the first attempt to examine differences between mortality patterns of Jews and non-Jews among
FSU immigrants. Although this migration wave was of mixed ethnicity and distinct mortality patterns are
ascribed to Jews in various countries, and although different patterns of adjustment might be expected in a
self-defined Jewish state between the ethnic groups, these differences have never been studied before. It
was found that not only the levels of mortality differed, but temporal patterns by cause of death differed as
well. It was found that female non-Jews had a mortality advantage not only when compared to Jewish
immigrants, but more surprisingly, compared to Other Israelis, especially for all-neoplasms. Male non-Jews,
on the other hand, and especially adult males, have the least favourable mortality outcomes in Israel, for
CVD and external causes in particular. The findings confirm previous studies which point out favourable
health behaviour of Jewish populations and greater genetically-based vulnerability of Jewish females. And
yet, despite their higher relative mortality compared to Jewish immigrants and Other Israelis, life expectancy
measures point to positive health selection compared to FSU populations of male non-Jews as well.
Although these patterns appeared to reflect, to some extent, the patterns of ethnic Russians in the FSU
before migration, male non-Jewish migrants had higher life expectancy than ethnic Russians in the FSIU

from arrival onwards.

Finally, the lower relative CVD mortality than expected among FSU migrants and their patterns of change
over time appear to raise questions concerning the role of medical treatment in initiating (rather than
maintaining and accelerating) the cardiovascular revolution.

6.2 Strengths and Weaknesses

The principal strengths of this study derive from its basis in high-quality administrative data. The petiod
1990-2004 covers the entire wave of post-Soviet migration to Israel, until its numbers dwindled, the period
when its impact on Israeli society was most intense. The large size and comprehensive coverage of the FSU
immigrant population, without the challenges of sampling error, allowed for detailed tracking and analysis
of temporal change in mortality by detailed cause of death within the same administrative system, and
removed the possibility of numerator/denominator bias. Causes of death for both immigrants and other
Israelis were classified in a national system with a reputation for high quality and full coverage. Similarly,
national administrative data permitted accurate calculation of length of stay, including possible re-migration.
Unlike most studies of migrant mortality, probabilities of remigration were calculated using the same
characteristics that were controlled for mortality analysis, allowing some assessment of the impact of
remigration on estimates. Although “return effects” are still possible, their extent and possible
characteristics are known, and in this case unlikely to affect the results. This study is a true longitudinal
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analysis of mortality trends, rather than a reconstruction from pooled independent samples, or from data
linkage of sample surveys to mortality data, with all the statistical error to which such techniques are
exposed.

There are substantial limitations to this study, both data-based and methodological. Chief among them are
the absence of explanatory variables: morbidity, risk-factor data, health care utilization, nutrition and socio-
economic circumstances in Israel, and (as is often the case in migration studies) parallel data for the country
of origin. The absence of these inevitably means that all of our suggested explanations of the patterns we
have found are speculative, and one can only hope that richer data will be available in the future.
Nevertheless, as has already been stated, the desiderata of the ideal migrant mortality study are usually
absent (if not utopian) and the data that were available for this study were rare in themselves.

A further limitation is that although the period of study is 14 years, this is true only for the eatliest arriving
immigrants. Duration of residence for the population was, on average, 6 years. This inevitably limits the
estimates of patterns of mortality by duration of stay for immigrants who arrived later in the migration
wave. Given the strong presence of cohort effects on arrival, and shorter length of observation for later
arriving cohorts, statistical models were more likely to favour cohort and calendar year rather than duration
effects. Moreover, given the long latency of risk factors for both neoplasms and CVD, the effects of changes
in these risk factors will only be detected with a longer observation period. This bias can be corrected in
the future when, it is hoped, mortality data covering the period from 2004 to the present will be added to
the analysis. Moreover, despite the unique attention given here to dimensions of temporal change, two
prominent temporal markers are not included: birth cohort and age at migration. In both cases the restricted
period of study limits the influence of this deficiency: immigrants who arrived as children are not included,
and age, birth cohort and age at immigration align in broad groups. Nevertheless, future considerations of
temporal factors will have to include these dimensions as well, with all the challenges this entails.

A further limitation on cause-specific mortality patterns is the possible bias introduced by changes in the
proportion of deaths classified as ill-defined. As the proportion of unclassified deaths declines, so the
proportion of deaths for specific causes will rise, and the effect will not be distributed equally. Some causes
of death are readily apparent. Others require and diagnosis and follow up within a medical system, and will
be missed. As it happens, the selected multivariate models for ill-defined causes for both males and females
corresponded to the most common models for each gender, so it is likely that changes in their proportion
did not affect model-selection for other causes. Moreover, a simulation base on reclassifying ill-defined
deaths in the other causes category did not substantially alter the findings. On the other hand, one may also
view this limitation as a strength. The attention given to temporal change in ill-defined cause of death, and
the demonstration that the decline in the proportion of ill-defined causes is a reflection of the process of
acclimatization of an immigrant community and its integration into the local health system, is rare in
migration studies. Such processes are likely to occur in all immigrant settings and should be considered
when examining patterns of change for particular causes.

The statistical methods used to establish the findings have their own limitations. The technique selected the
strongest two (at most) temporal dimensions of change, but one could not conclude that the omitted
dimension was inactive, or unimportant, only that it was a weaker explanatory factor than those chosen.
Moreovert, the technique for establishing “goodness of fit” depended on minimum deviance. It is always
possible that goodness of statistical fit reflects mathematical properties of the dataset, rather than underlying
substantive properties of the phenomena measured, especially given the linear dependence of the three
dimensions. To minimize this possibility, two-year intervals were chosen for all three dimensions,
continuous and discrete representations of time were compared, and the results of models were compared
to graphical two-dimensional representations of change, to confirm their plausibility. Nevertheless, the
possibility that goodness of fit was purely mathematical remains.
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Section 7.0 Summary

Objectives: This dissertation investigates temporal change in all-cause and cause-specific mortality in a
total of 744,263 immigrants aged 15 and over from the Former Soviet Union that arrived in Israel from
1990 to 2003, relative to the Israeli population. Mortality rates of migrants are analysed using administrative
data. In the migrant health literature, temporal change in relative risk is usually examined over duration of
residence, through an “environmental transition” paradigm. The existing literature is critically examined ,
showing the weaknesses of this approach. An alternative analytic scheme is developed here which provides
a more realistic depiction of change in migrant mortality. It examines simultaneously change through
duration of residence, calendar time, and year of arrival. This scheme guides a review of research on social
and economic changes in this immigrant population in Israel in the 1990s. They changed their demographic
and socio-economic characteristics over calendar time, over arrival cohort and over duration of residence,
while changing the society they had entered. These characteristics had potential effects on factors affecting
relative mortality patterns. Change in relative mortality is examined in detail in each dimension, separately
and in combination. This study is the first attempt to simultaneously evaluate the effects of arrival cohort,
duration of residence and calendar period on comparative migrant mortality in a true longitudinal setting,.
It is also the first to study differences in migrant mortality by geographic origin in the Former Soviet Union

and by ethnic group (Jews and non-Jews).

Methods and Results: Migrant mortality was analysed using demographic and epidemiological methods
(life expectancy decomposition, Standardized Mortality Ratios (SMR), and Poisson regression for all causes
of death and for separately for cardiovascular disease, neoplasms, external causes, and all other causes).
Patterns are examined by age groups (15-59 and 60+ years), education, geographic origin in the Former
Soviet Union (Moscow and St. Peterburg, European republics, Asian and Caucasian republics) and ethnic
group (Jews and non-Jews). Life table decomposition showed differing trends over calendar period of life
expectancy at age 15 for adults and elderly, for males and females, and for central and peripheral areas of
the country of origin. Advantages and disadvantages with other Israclis differed by these characteristics,
and by the contribution of particular cause of death groups. SMR analysis by cause group revealed that
apparent declines in relative mortality over duration of residence are often an artefact of large differences
in arrival cohort SMRs, for males in particular. Increasing SMRs by arrival cohort are found for adults of
both genders, but are small for elderly males and non-existent for elderly females. The 1990-1991 cohort
displays SMRs near 1.0 or below for all causes and for the major cause of death groups, (except for external
causes). Patterns by duration differ between the cause of death groups.

The effects of age, calendar year and time of migration were examined simultaneously using Poisson
models, adjusted for education, ethnic group and region of origin, for all causes and for cause-of-death
groups. They showed differing effects of arrival year and duration of residence between the genders and
age groups. The only exception to this is external causes for females, for which the best model does not
include temporal trends. For males, the best models identified arrival cohort and calendar year effects on
SMR (all cause mortality and most cause of death groups). Arrival cohort effects were weaker or non-
existent at elderly ages, while at adult ages SMRs increase substantially over successive arrival years. For
females combined effects of duration of residence and calendar year on all causes, all neoplasms, and
cardiovascular disease are found. Relative risk declines by duration of stay, but only at the adult ages. For
the all other causes group the arrival cohort and calendar year effects are similar for both genders. Increasing
relative risk by calendar year for both genders are surprising (with the sole exception of declining risk for
all external causes for females). Arrival cohort effects are not accounted for by composition by age,
education, geographic origin or ethnicity. The effect of ethnic group contrasts between the sexes. Male non-
Jews have much higher relative mortality for all cause of death groups non-Jewish females have substantially
lower relative risk for most cause of death groups.
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Discussion: This migrant population displayed changes in relative mortality by each of the time dimensions
which were examined, and in different combinations. This demonstrates that all should be examined
together in order to obtain valid results. A limitation of this study is the absence of data on morbidity and
behavioural and other risk factors. The findings conflict with expectations of the Healthy Migrant Effect
literature. This “diaspora” migration was neither unselective of “unhealthy”. Health advantages of the
elderly, of non-Jewish females, of immigrants from Moscow and St. Petersburg show that “diaspora”
migration can create positive health selection. These migrants in Israel invert the age pattern of relative risk
found in the Healthy Migrant literature for other countries. The frequently observed negative duration of
stay pattern is also absent. The early “panic phase” of 1990-91 brought immigrants who displayed better
health. Arrival cohorts after 1991 show (increasing) disadvantages, perhaps due to the increasing dominance
of “pull” factors in migration incentives. Patterns in neoplasm mortality may show treatment-motivated
migration. “Healthy” and “sick” immigrant effects existed side by side. The advantage of the eldetly points
to strong positive selection but may also reflect common life-course factors with Other Israelis. Calendar
year trends may indicate the long-term effects of past exposures in the FSU compared to those of Other
Israelis. Early exposures may also explain similarities and differences in cardiovascular mortality patterns,
raising questions concerning the role of medical technology in the “cardiovascular revolution”. Ethnic
differences in mortality appear to reflect similar differences found in the Former Soviet Union, but they are
smaller, suggesting that non-Jewish migrants are also positively selected. The discussion explores possible
behavioural and genetic reasons for the ethnic patterns, by cause of death and age group. These are
discussed with reference to a so-called “Jewish pattern of mortality”.

Conclusions: The three-dimensional analytic scheme developed in this study successfully challenges the
“environmental transition” model, Migrant populations, and FSU migrants in particular, live in a complex
temporal flux in which, in addition to the adjustment processes measured by duration of stay, changing
circumstances over calendar time and changing composition by arrival cohort both play potentially
significant roles. This study has demonstrated the crucial role played by the circumstances which created
and altered the migratory wave itself, alongside specific conditions on arrival in Israel. These are factors
that cannot be reduced to exposures in either a pre-existing origin or destination environment. Calendar
year effects, often ignored, show that socio-political and economic conditions and policies in Israel may
have had a differential impact on the relative mortality of FSU immigrants as a group compared to Other
Israelis, regardless of duration of stay or arrival cohort.
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Section 8.0 Zusammenfassung

Ziele: Diese Dissertation untersucht die zeitlichen Verdnderungen der gesamten und ursachenspezifischen
Mortalitit in insgesamt 744,263 Migranten ab 15 Jahre, die von 1990 bis 2003 aus der ehemaligen
Sowjetunion (FSU) nach Israel einwanderten, relativ zur israelischen Bevolkerung. Anhand von amtlichen
Datenquellen werden die Sterblichkeit von Migranten bis zum Jahr 2004 analysiert. In der Literatur der
Migrationsforschung wird die zeitliche Verinderung des relativen Risikos in der Regel iber die
Aufenthaltsdauer durch ein Paradigma des ,,Umweltwandels® untersucht. Die bestehende Literatur wird
kritisch betrachtet und zeigt die Schwichen dieses Ansatzes auf. Hier wird ein alternatives Analyseschema
entwickelt, das eine realistischere Darstellung der Verinderung der Sterblichkeit von Migranten bietet. Es
untersucht gleichzeitig die Verinderung durch Aufenthaltsdauer, Kalenderzeit und Ankunftsjahr. Dieses
Schema etlaubt eine Uberpriifung der Forschung zu sozialen und wirtschaftlichen Verinderungen in der
Bevélkerung dieser Einwanderer in Israel in den 1990er Jahren. Sie verdnderten ihre demografischen und
soziodkonomischen Merkmale im Laufe der Kalenderzeit, der Ankunftskohorte und der Aufenthaltsdauer
und verinderten gleichzeitig die Gesellschaft, in die sie eingewandert waren. Diese Merkmale hatten
potenzielle Auswirkungen auf Faktoren, die die relativen Sterblichkeitsmuster beeinflussen. Die
Verinderung der relativen Sterblichkeit wird im Detail untersucht, jede Dimension fiir sich und in
Kombination. Diese Studie ist der erste Versuch, die Auswirkungen der Ankunftskohorte, der
Aufenthaltsdauer und der Kalenderzeit auf die vergleichende Sterblichkeit von Migranten in einem echten
Lingsschnitt gleichzeitig zu evaluieren. Es ist auch das erste, das Unterschiede in der Migrantensterblichkeit
nach geografischer Herkunft in der FSU und nach ethnischer Gruppe (Juden und Nichtjuden) untersucht.

Methoden und Ergebnisse: Die Kohorte der Migranten wurde unter Verwendung von Methoden der
Demographie und Epidemiologie analysiert (Zetlegung der Lebenserwartung, standardisierte
Mortalitdtsverhiltnisse (SMRs), Poisson-Regression fiir alle Todesursachen und separat fir Herz-Kreislauf-
Erkrankungen, Neubildungen, externe Ursachen und alle anderen Ursachen). Die Muster werden nach
Altersgruppen (15-59 Jahre, 60+), Bildung, geografischer Herkunft in der FSU (Moskau und St. Petersburg,
curopdische Republiken, asiatische und kaukasische Republiken) und ethnischer Gruppe (Juden und
Nichtjuden) untersucht. Die Zerlegung der Lebenserwartung zeigte unterschiedliche Trends tber den
Kalenderzeitraum der Lebenserwartung im Alter von 15 Jahren fiir Erwachsene und dltere Menschen, fiir
Minner und Frauen sowie fiir zentrale und periphere Gebiete des Herkunftslandes. Vor- und Nachteile mit
anderen Israelis unterschieden sich durch diese Merkmale und durch den Beitrag bestimmter
Todesursachengruppen. Die SMR-Analyse nach Ursachengruppen ergab, dass der scheinbare Riickgang
der Mortalitit Gber die Aufenthaltsdauer hiufig ein Artefakt ist, insbesondere bei Minnern. Zunehmende
SMRs nach Ankunftskohorte werden fir Erwachsene beider Geschlechter gefunden, sind jedoch gering
fir dltere Minner und nicht vorhanden fur dltere Frauen. Die Subkohorte von 1990-1991 zeigt SMRs nahe
1,0 oder darunter fiir alle Ursachen und fiir die Hauptursachengruppen fiir Todesfille (mit Ausnahme
externer Ursachen). Muster nach Dauer unterscheiden sich zwischen den Todesursachengruppen.

Mit Poisson-Modellen wurden simultan die Effekte von Alter, Kalenderjahr und Migrationszeitpunkt
untersucht, adjustiert fir Bildung, ethnischer Gruppe und Ursprungsregion, fir alle Ursachen und fiir
Todesursachengruppen. Sie zeigten unterschiedliche Effekte des Migrationszeitpunkts oder der
Aufenthaltsdauer in Israel je nach Geschlecht oder Altersgruppe. Die einzige Ausnahme hiervon sind
externe Todesursachen bei Frauen, fur die das beste Modell keine zeitlichen Trends enthalt. Fiir Manner
identifizierten die besten Modelle Ankunftskohorten- und Kalenderjahreffekte auf das SMR
(Gesamtmortalitit und die meisten Todesursachengruppen). Die Kohorteneffekte waren im hoheren Alter
schwicher oder nicht vorhanden, wihrend im FErwachsenenalter die SMRs mit spiterem Jahr der
Immigration deutlich zunehmen. Fir Frauen zeigten sich Effekte von Aufenthaltsdauer und Kalendetjahr
auf alle Ursachen, alle Neoplasmen und kardiovaskuliren SMRs; Der Effekt von Aufenthaltsdauer nimmt
mit der Aufenthaltsdauer ab, jedoch nur im Erwachsenenalter. Bei allen anderen Ursachen sind die Effekte
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des Ankunftsjahrs und des Kalenderjahres bei Minnern und Frauen i#hnlich. Uberraschend sind die
ansteigenden Risiken mit dem Kalenderjahr fir beide Geschlechter (Ausnahme nur bei externen Ursachen
fir Frauen). Der Effekt der Ethnie ist bei Médnnern und Frauen unterschiedlich. Minnliche Nichtjuden
haben eine viel h6here relative Sterblichkeit fiir die meisten Todesursachengruppen, wihrend nichtjiidische
Frauen ein geringeres relatives Risiko haben, mit Ausnahme externer Ursachen.

Diskussion: Bei dieser Migrantenpopulation zeigten sich unterschiedliche Effekte auf die Sterblichkeit
relativ zu der Gesamtbevolkerung Israels durch jede der untersuchten zeitlichen Dimensionen. Dies zeigt,
dass alle zusammen untersucht werden sollten, um valide Ergebnisse zu erhalten. Fine Limitation der Studie
ist das Fehlen von Daten zu Morbiditit oder Verhaltens- und andere Risikofaktoren. Die Ergebnisse
widersprechen den Erwartungen der Literatur zu einem Healthy Migrant Effect. Diese ,,Diaspora®
Migration nach Israel war nicht unselektiv und ,,ungesund®. Gesundheitliche Vorteile édlterer Menschen,
nichtjidischer Frauen, Einwanderer aus Moskau und St. Petersburg zeigen, dass Migration aus der
»Diaspora® zu positiver Gesundheitsselektion fihren kann. Diese Migranten in Israel kehren das
Altersmuster des relativen Risikos um, das in der Literatur zu ,,Healthy Migrants“ in anderen Lindern zu
finden ist. Ebenso fehlt der hiufig beobachtete Effekt der Aufenthaltsdauer. Die frithe ,,Panikphase® von
1990-91 fithrte zu Einwanderern, die eine héhere Gesundheit aufwiesen. Die Migranten nach 1991 weisen
(zunehmende) Benachteiligungen auf, méglicherweise aufgrund der zunehmenden Dominanz von ,,Pull®-
Faktoren bei Migrationsanreizen. Muster der Sterblichkeit durch Neoplasmen kénnen auf eine
behandlungsbedingte Migration hinweisen. ,,Gesunde® und ,kranke” Immigranteneffekte existierten
nebeneinander. Der Vorteil dlterer Menschen kann auch gemeinsame Faktoren mit anderen Israelis
widerspiegeln.. Trends der Kalenderjahre kénnen auf die langfristigen Auswirkungen fritherer Expositionen
in der FSU im Vergleich zu denen anderer Israclis hinweisen. Frithe Expositionen kénnen auch
Ahnlichkeiten und Unterschiede in den Sterblichkeitsmustern von Herz-Kreislauf-Erkrankungen erklaren,
was die Frage nach der Rolle der Medizintechnik aufwirft. Ethnische Unterschiede in der Sterblichkeit
scheinen dhnliche Unterschiede widerzuspiegeln, die in der FSU gefunden wurden, aber sie sind kleiner,
was darauf hindeutet, dass auch nichtjiidische Migranten positiv ausgewihlt werden. Die Diskussion
untersucht mégliche Verhaltens- und genetische Grinde fiir die ethnischen Muster, nach Todesursache

und Altersgruppe. Diese werden anhand eines sogenannten ,,jiidischen Sterblichkeitsmusters® diskutiert.

Schlussfolgerungen: Der in dieser Studie entwickelte dreidimensionale Schema stellt das Modell des
,Umweltwandels“ erfolgreich in Frage. Migrationsbevélkerungen und insbesondere FSU-Migranten leben
in einem komplexen zeitlichen Fluss, in dem neben den an der Aufenthaltsdauer gemessenen
Anpassungsprozessen auch die Verinderung der Umstinde im Kalenderzeitraum und die sich dndernde
Zusammensetzung der Ankunftskohorte eine potenziell bedeutende Rolle spielen. Diese Studie zeigt die
entscheidende Rolle, die die Umstinde spielten, die die Migrationswelle selbst geschaffen und verdndert
haben, neben den spezifischen Bedingungen bei der Ankunft in Israel. Dies sind Faktoren, die nicht auf
Expositionen in einer bereits bestchenden Herkunfts- oder Zielumgebung reduziert werden kénnen.
Kalenderjahreffekte zeigen, dass die soziopolitischen und wirtschaftlichen Bedingungen und Richtlinien in
Israel moglicherweise einen unterschiedlichen Einfluss auf die Sterblichkeit von FSU-Einwanderern als

Gruppe im Vergleich zu anderen Israclis hatten, unabhingic von der Aufenthaltsdauer oder der
Ankunftskohorte.

152



References

Section 9.0 References

Abraido-Lanza, A. F., Armbrister, A. N., Florez, K. R. and Aguirre, A. N. (2006). Toward a theory-driven model
of acculturation in public health research. Am | Public Health 96, 1342-1346..

Abraido-Lanza, A. F., Chao, M. T. and Florez, K. R. (2005). Do healthy behaviors decline with greater
acculturation? Implications for the Latino mortality paradox. Soc Sci Med 67, 1243-1255..

Abraido-Lanza, A. F., Dohrenwend, B. P., Ng-Mak, D. S. and Turner, J. B. (1999). The Latino mortality paradox:
a test of the ""salmon bias" and healthy migrant hypotheses. Am ] Public Health 89, 1543-1548..

Abramitzky, R., Baseler, T. and Sin, I. (2022). Persecution and Migrant Self-Selection: Evidence from the
Collapse of  the Communist Bloc. NBER  Working  Paper Series, URL:
https://www.nber.org/system/files/working papers/w30204/w30204.pdf [as of Aug. 2 2022]..

Abubakar, I., Aldridge, R. W., Devakumar, D., Orcutt, M., Burns, R., Barreto, M. L., Dhavan, P., Fouad, F. M., Groce,
N., Guo, Y., Hargreaves, S., Knipper, M., Miranda, J. J., Madise, N., Kumar, B., Mosca, D., McGovern, T,
Rubenstein, L., Sammonds, P., Sawyer, S. M., Sheikh, K., Tollman, S., Spiegel, P., Zimmerman, C., Abubakar,
1., Aldridge, R. W., Devakumar, D., Orcutt, M., Burns, R., Barreto, M. L., Dhavan, P., Fouad, F. M., Groce,
N., Guo, Y., Hargreaves, S., Knipper, M., Miranda, J., Madise, N., Kumar, B., Mosca, D., McGovern, T.,
Rubenstein, L., Sammonds, P., Sawyer, S. M., Sheikh, K., Tollman, S., Spiegel, P., Zimmerman, C., Abbas,
M., Acer, E., Ahmad, A., Abimbola, S., Blanchet, K., Bocquier, P., Samuels, F., Byrne, O., Haerizadeh, S,
Issa, R., Collinson, M., Ginsburg, C., Kelman, I., McAlpine, A., Pocock, N., Olshansky, B., Ramos, D., White,
M. and Zhou, S. (2018). The UCL-Lancet Commission on Migration and Health: the health of a world
on the move. The Lancet 392, 2606-2654, doi: 10.1016/S0140-6736(18)32114-7..

Acevedo-Garcia, D., Sanchez-Vaznaugh, E. V., Viruell-Fuentes, E. A. and Almeida, J. (2012). Integrating social
epidemiology into immigrant health research: A cross-national framework. Social Science and
Medicine 75, 2060-2068, doi: 10.1016/j.socscimed.2012.04.040..

Akresh, I. R. and Frank, R. (2008). Health Selection Among New Immigrants. American Journal of Public Health
98, 2058-2064, doi: 10.2105/ Ajph.2006.100974..

Alba, R. and Nee, V. (1997). Rethinking Assimilation Theory for a New Era of Immigration. International
Migration Review 37, 826-874..

Albin, B., Hjelm, K., Ekberg, J. and Elmstahl, S. (2005). Mortality among 723 948 foreign- and native-born Swedes
1970-1999. Eut | Public Health 75, 511-517, doi: 10.1093/curpub/cki026..

Albin, B., Hjelm, K., Ekberg, J. and Elmstahl, S. (2006). Higher Mortality and Different Pattern of Causes of
Death Among Foreign-Born Compared to Native Swedes 1970-1999. Journal of Immigrant and
Minority Health &, 101-113..

Aldridge, R. W., Nellums, L. B., Bartlett, S., Barr, A. L., Patel, P., Burns, R., Hargreaves, S., Miranda, J. J., Tollman, S.,
Friedland, J. S. and Abubakar, I. (2018). Global patterns of mortality in international migrants: a
systematic review and meta-analysis. The Lancet 392, 2553-2560, doi: https://doi.org/10.1016/S0140-
6736(18)32781-8..

Alegria, M. (2009). The challenge of acculturation measures: What are we missing? A commentary on
Thomson & Hoffman-Goetz. Social Science & Medicine 69, 996-998..

Alterman, R. (1995). Can planning help in time of crisis?: Planners' responses to Israel's recent wave of mass
immigration. Journal of the American Planning Association 67, 156-177..

Amit, K. and Litwin, H. (2010). The Subjective Well-Being of Immigrants Aged 50 and Older in Israel. Social
Indicators Research 98, 89-104, doi: 10.1007/s11205-009-9519-5..

Anderson, B. A. and Silver, B. D. (1989). Patterns of Cohort Mortality in the Soviet Population. Population and
Development Review 75, 471-501, doi: 10.2307/1972443..

Andreev, E. (1997). Jews in the Households in Russia (based on the 1994 micro census). Paper presented at:
12th World Congress of Jewish Studies (Jerusalem)..

Andreev, E. M., Dobrovolskaya, V. M. and Shaburov, K. Y. (1992). Etnicheskaya differentsiatsiya
smertnosti[Ethnic mortality differentials]. Sotsiologicheskie Issledovaniya, 43-49..

Andreev, E. M., McKee, M. and Shkolnikov, V. M. (2003a). Health expectancy in the Russian Federation: a new
perspective on the health divide in Europe. Bull World Health Organ 87, 778-787..

Andreev, E. M., Nolte, E., Shkolnikov, V. M., Varavikova, E. and McKee, M. (2003b). The evolving pattern of
avoidable mortality in Russia. Int | Epidemiol 32, 437-446..

Andreev, E. M., Shkolnikov, V. M. and Begun, A. Z. (2002). Algorithm for decomposition of differences between
aggregate demographic measures and its application to life expectancies, healthy life expectancies,
parity-progression ratios and total fertility rates. Demographic Research 7, 499-522, doi:
10.4054/DemRes.2002.7.14..

Angel, R. J., Angel, J. L., Diaz Venegas, C. and Bonazzo, C. (2010). Shorter Stay, Longer Life: Age at Migration
and Mortality Among the Older Mexican-Origin Population. Journal of Aging and Health 22, 914-931,
doi: 10.1177/0898264310376540..

153



References

Anson, J. (2004). The Migrant Mortality Advantage: A 70 Month Follow-up of the Brussels Population.
European Journal of Population/Revue européenne de Démogtraphie 20, 191-218..

Anson, O., Pilpel, D. and Rolnik, V. (1996). Physical and psychological well-being among immigrant referrals
to colonoscopy. Social Science & Medicine 43, 1309-1316..

Antecol, H. and Bedard, K. (2006). Unhealthy assimilation: why do immigrants converge to American health
status levels? Demogtraphy 43, 337-360, doi: 10.1353/dem.2006.0011..

Antecol, H. and Bedard, K. (2015). Immigrants and Immigrant Health. In: Handbook of the Economics of
International Migration: Vol 1A The Immigrants, eds. Chiswick, B. and Miller, P., Elsevier, Oxford, UK, pp.
271-314..

Arévalo, S. P., Tucker, K. L. and Falcén, L. M. (2015). Beyond cultural factors to understand immigrant mental
health: Neighborhood ethnic density and the moderating role of pre-migration and post-migration
factors. Social Science and Medicine 738, 91-100, doi: 10.1016/j.socscimed.2015.05.040..

Arriaga, E. E. (1989). Changing trends in mortality decline during the last decades. In: Differential mortality:
Methodological issues and biosocial factors, eds. Ruzicka, L., Wunsch, G. and Kane, P., Clarendon Press,
Oxford, pp. 105-129..

Auger, N., Feuillet, P., Martel, S., Lo, E., Barry, A. D. and Harper, S. (2014). Mortality inequality in populations
with equal life expectancy: Arriaga's decomposition method in SAS, Stata, and Excel. Ann Epidemiol
24, 575-580. €571, doi: 10.1016/j.annepidem.2014.05.006..

Auger, N., Harper, S., Barry, A. D., Trempe, N. and Daniel, M. (2012). Life expectancy gap between the
Francophone majority and Anglophone minority of a Canadian population. Eur ] Epidemiol 27, 27-
38, doi: 10.1007/510654-011-9644-8..

Bar-Yosef, R. W. (1968). Desocialization and Resocialization: The Adjustment Process of Immigrants.
International Migration Review 2, 27-45..

Barel, E., Van IJzendoorn, M. H., Sagi-Schwartz, A. and Bakermans-Kranenburg, M. J. (2010). Surviving the
Holocaust: a meta-analysis of the long-term sequelae of a genocide. Psychological bulletin 736, 677..

Baron-Epel, O. and Kaplan, G. (2001). Self-reported health status of immigrants from the former Soviet Union
in Israel. Ist Med Assoc J 3, 940-946..

Baron-Epel, O., Kaplan, G., Haviv-Messika, A., Tarabeia, J., Green, M. S. and Kaluski, D. N. (2005). Self-reported
health as a cultural health determinant in Arab and Jewish Israelis MABAT--National Health and
Nutrition Survey 1999-2001. Soc Sci Med 67, 1256-1266, doi: 10.1016/j.socscimed.2005.01.022..

Beenstock, M., Chiswick, B. and Paltiel, A. (2010). Testing the immigrant assimilation hypothesis with
longitudinal data. Review of Economics of the Household 8, 7-27, doi: DOI 10.1007/s11150-009-9064-
7.

Beiser, M. (2005). The health of immigrants and refugees in Canada. Can | Public Health 96 Supp/ 2, S30-44..

Beiser, M. (2009). Resettling Refugees and Safeguarding their Mental Health: Lessons Learned from the
Canadian Refugee Resettlement Project. Transcultural Psychiatry 46, 539-583, doi:
10.1177/1363461509351373..

Beiser, M. and Wickrama, K. A. (2004). Trauma, time and mental health: a study of temporal reintegration and
Depressive Disorder among Southeast Asian refugees. Psychol Med 34, 899-910..

Beiser, M. N. and Hou, F. (2006). Ethnic identity, resettlement stress and depressive affect among Southeast
Asian refugees in Canada. Soc Sci Med 63, 137-150..

Beltran-Sanchez, H., Preston, S. H. and Canudas-Romo, V. (2008). An integrated approach to cause-of-death
analysis: cause-deleted life tables and decompositions of life expectancy. Demographic Research 79,
1323..

Ben-Shlomo, Y. and Kuh, D. (2002). A life course approach to chronic disease epidemiology: conceptual
models, empirical challenges and interdisciplinary perspectives. Int. J. Epidemiol. 37, 285-293, doi:
10.1093/ije/31.2.285..

Berkman, L. F., Glass, T., Brissette, I. and Seeman, T. E. (2000). From social integration to health: Durkheim in
the new millennium. Social Science & Medicine 57, 843-857, doi: http://dx.doi.org/10.1016/S0277-
9536(00)00065-4..

Bernstein, J. H. and Shuval, J. T. (1998). The occupational integration of former Soviet physicians in Israel.
Social Science & Medicine 47, 809-819, doi: https://doi.org/10.1016/50277-9536(98)00139-7..

Berry, J. W. (2003). Conceptual approaches to acculturation. In: Acculturation: Advances in theory, measurement,
and applied research., Washington, DC, US: American Psychological Association, pp. 17-37..

Berry, J. W. (2000). Acculturative Stress. In: Handbook of Multicultural Perspectives on Stress and Coping, eds.
Wong, P. T. P. and Wong, L. C. J., Springer US, pp. 287-298..

Biddle, N., Kennedy, S. and McDonald, J. T. (2007). Health Assimilation Patterns Amongst Australian
Immigrants. Economic Record §3, 16-30, doi: 10.1111/§.1475-4932.2007.00373 x..

Bobak, M., Pikhart, H., Hertzman, C., Rose, R. and Marmot, M. (1998). Socioeconomic factors, perceived control
and self-reported health in Russia. A cross-sectional survey. Soc Sci Med 47, 269-279..

Bonita, R., Beaglehole, R. and Kjellstrém, T. (2006). Basic Epidemiology, 2nd. edn, World Health Organization,
Geneva..

154



References

Borjas, G. J. (1985). Assimilation, changes in cohort quality, and the earnings of immigrants. Journal of Labor
Economics, 463-489..

Bortjas, G. J. (1988). Self-Selection and the Earnings of Immigrants. National Bureau of Economic Research
Working Paper Series No. 2248..

Botjas, G. J. (1994). The Economics of Immigration. Journal of Economic Literature 32, 1667-1717..

Botjas, G. J. (1995). Assimilation and Changes in Cohort Quality Revisited: What Happened to Immigrant
Earnings in the 1980s? Journal of Labor Economics 73, 201-245..

Borukhov, E. (1998). immigrant Housing and its impact on the Construction Industry. In: Profile of an
Immigration Wave: The Absorption Process of Immigrants from the Former Soviet Union, 1990-1995, eds.
Sicron, M. and Leshem, E., Magnes Press, Hebrew University, Jerusalem, pp. 207-231..

Bos, V., Kunst, A. E., Keij-Deerenberg, I. M., Garssen, J. and Mackenbach, . P. (2004). Ethnic inequalities in age-
and cause-specific mortality in The Netherlands. Int. J. Epidemiol. 33, 1112-1119, doi:
10.1093/ije/dyh189..

Bosma, H. (2014). Social epidemiology: Shuttling between upstream and downstream: A personal and
narrative review. OA Epidemiology, 1-7..

Bougdaeva, S. (2010). The Russian puzzle: Mortality and ethnicity in a changing society, 1994-2004.
Communist and Post-Communist Studies 43, 325-333, doi:
https://doi.org/10.1016/j.postcomstud.2010.07.002..

Boulogne, R., Jougla, E., Breem, Y., Kunst, A. E. and Rey, G. (2012). Mortality differences between the foreign-
born and locally-born population in France (2004—-2007). Social Science & Medicine 74, 1213-1223, doi:
http://dx.doi.org/10.1016/j.socscimed.2012.01.002..

Bowleg, L. (2012). The Problem With the Phrase Women and Minorities: Intersectionality—an Important
Theoretical Framework for Public Health. American Journal of Public Health 702, 1267-1273, doi:
10.2105/2jph.2012.300750..

Breslow, N. E. and Day, N. E. (1987). Statistical methods in cancer research. Volume II--The design and
analysis of cohort studies. IARC Sci Publ, 1-406..

Brunner, E. (2007). Biology and health inequality. PLoS Biol 5, €267, doi: 10.1371/joutnal.pbio.0050267..

Brym, R. J. and Ryvkina, R. (1994). The Jews of Moscow, Kiev and Minsk: identity, antisemitism, emigration,
Springer.

Buiatti, E. and Balzi, D. (2000). Migrant Studies. In: Encyclopedia of Epidemiologic Methods, eds. Gail, M. H. and
Benichou, J., John Wiley, New York, pp. 571-578..

Burg, S. L. (1979). Russians, Natives and Jews in the Soviet Scientific Elite. Cadre Competition in Central
Asia. Cahiers du Monde russe et soviétique 20, 43-59..

Burgner, D. P., Cooper, M. N., Moore, H. C., Stanley, F. J., Thompson, P. L., de Klerk, N. H. and Carter, K. W.
(2015). Childhood Hospitalisation with Infection and Cardiovascular Disease in Early-Mid
Adulthood: A Longitudinal Population-Based Study. PLOS ONE 70, 0125342, doi:
10.1371/journal. pone.0125342..

Caldwell, J. C. (2001). Population health in transition. Bulletin of the World health Organization 79, 159-160..

Caselli, G., Mesl¢, F. and Vallin, ]. (2002). Epidemiologic transition theory exceptions. Genus 5§, 9-51, doi:
http://www.jstor.org/stable/29788712..

Cézard, G., Finney, N., Kulu, H. and Marshall, A. (2022). Ethnic differences in self-assessed health in Scotland:
The role of socio-economic status and migrant generation. Population, Space and Place 28, ¢2403, doi:
https://doi.org/10.1002/psp.2403..

Chatrow, J. (2004). Ashkenazi Jewish genetic disorders. Familial Cancer 3, 201-206, doi: 10.1007/s10689-004-
9545-z..

Chenet, L., Leon, D., McKee, M. and Vassin, S. (19982). Deaths from Alcohol and Violence in Moscow: Socio-
economic Determinants. European Journal of Population / Revue européenne de Démogtraphie 74, 19-
37, doi: 10.1023/A:1006012620847..

Chenet, L., McKee, M., Leon, D., Shkolnikov, V. and Vassin, S. (1998b). Alcohol and cardiovascular mortality in
Moscow; new evidence of a causal association. ] Epidemiol Community Health 52, 772-774, doi:
10.1136/jech.52.12.772..

Chernichovsky, D. and Anson, J. (2005). The Jewish-Arab divide in life expectancy in Israel. Economics &
Human Biology 3, 123-137..

Chiang, C. L. (1984). The Life Table and its Applications, Robert E. Krieger Publishing, Malabar, Florida..

Chiswick, B. R. (1978). The Effect of Americanization on the Earnings of Foreign-born Men. Journal of Political
Economy 86, 897, doi: doi:10.1086/260717..

Chiswick, B. R. (1986). Is the New Immigration Less Skilled Than the O1d? Journal of Labor Economics 4, 168-
192..

Chiswick, B. R. (1999). Are immigrants favorably self-selected? American Economic Review §9, 181-185..

Chiswick, B. R. (2000). Are immigrants favorably self-selected? An economic analysis. IZA Discussion Paper..

Chiswick, B. R., Lee, Y. L. and Miller, P. W. (2008). Immigrant Selection Systems and Immigrant Health.
Contemporary Economic Policy 26, 555-578, doi: 10.1111/}.1465-7287.2008.00099.x..

155



References

Choi, S. H. (2012). Testing Healthy Immigrant Effects Among Late Life Immigrants in the United States:
Using Multiple Indicators. Journal of Aging and Health 24, 475-506, doi: 10.1177/0898264311425596..

Clayton, D. and Hills, M. (1993). Statistical models in epidemiology, Oxford University Press, Oxford UK..

Cockerham, W. C. (1997). The social determinants of the decline of life expectancy in Russia and eastern
Europe: a lifestyle explanation. | Health Soc Behav 38, 117-130..

Cohen-Goldner, S. and Paserman, M. D. (2011). The dynamic impact of immigration on natives' labor market
outcomes: Evidence from Israel. Furopean Fconomic Review 55, 1027-1045, doi:
https://doi.org/10.1016/j.euroecorev.2011.05.002..

Cohen, A. and Susser, B. (2009). Jews and Others: Non-Jewish Jews in Israel. Israel Affairs 75, 52-65, doi:
10.1080/13537120802574229..

Cohen, Y. and Haberfeld, Y. (2007). Self-Selection and Earnings Assimilation: Immigrants From the Former
Soviet Union in Israel and the United States. Demography 44, 649-668..

Cohen, Y., Haberfeld, Y. and Kogan, I. (2011). Who went where? Jewish immigration from the Former Soviet
Union to Israel, the USA and Germany, 1990-2000. Isracl Affairs 77, 7-20, doi:
10.1080/13537121.2011.522067..

Cohen, Y. and Kogan, I. (2007). Next Year in Jerusalem ... or in Cologne? Labour Market Integration of Jewish
Immigrants from the Former Soviet Union in Israel and Germany in the 1990s. Eur Sociol Rev 23,
155-168, doi: 10.1093/est/jcl026..

Constant, A. F., Garcia-Mufloz, T., Neuman, S. and Neuman, T. (2018). A “healthy immigrant effect” or a “sick
immigrant effect”? Selection and policies matter. The European Journal of Health Economics 79, 103-
121, doi: 10.1007/510198-017-0870-1..

De Maio, F. G. (2010). Immigration as pathogenic: a systematic review of the health of immigrants to Canada.
Int ] Equity Health 9, doi: 10.1186/1475-9276-9-27..

Deboosere, P. and Gadeyne, S. (2005). Adult migrant mortality advantage in Belgium: evidence using census
and register data. Population (english edition) 60, 655-698..

Deckert, A., Winkler, V., Meisinger, C., Heier, M. and Becher, H. (2014). Myocardial infarction incidence and
ischemic heart disease mortality: overall and trend results in repatriates, Germany. Eur ] Public
Health 24, 127-133, doi: 10.1093/eurpub/ckt058..

Deckert, A., Winkler, V., Meisinger, C., Heier, M. and Becher, H. (2015). Suicide and external mortality pattern in
a cohort of migrants from the former Soviet Union to Germany. Journal of Psychiatric Research 63, 36-
42, doi: 10.1016/j.jpsychires.2015.02.020..

Diaz, E., Kumar, B. N., Gimeno-Feliu, L.-A., Calderén-Larrafiaga, A., Poblador-Pou, B. and Prados-Torres, A. (2015).
Multimorbidity among registered immigrants in Norway: the role of reason for migration and
length of stay. Tropical Medicine & Intetnational Health 20, 1805-1814, doi: doi:10.1111/tmi.12615..

Doniec, K., Stefler, D., Murphy, M., Gugushvili, A., McKee, M., Marmot, M., Bobak, M. and King, L. (2018).
Education and mortality in three Eastern European populations: findings from the PrivMort
retrospective cohort study. European Journal of Public Health 29, 549-554, doi: 10.1093/eurpub/cky254..

Duleep, H. O. (2015). The Adjustment of Immigrants in the Labor Market. In: Handbook of the Economics of
International Migration, 1A: The Immigrants, eds. Chiswick, B. and Miller, P. W., Elsevier, Oxford, UK, pp.
105-182..

Duleep, H. O. and Dowhan, D. J. (2002). Insights from longitudinal data on the earnings growth of US foreign-
born men. Demography 39, 485-5006..

Duleep, H. O. and Regets, M. C. (1999). Immigrants and human-capital investment. American Economic Review
89, 186-191, doi: Doi 10.1257/ Aer.89.2.186..

Eckstein, Z. and Weiss, Y. (2004). On The Wage Growth of Immigrants: Israel, 1990-2000. Journal of the
European Economic Association 2, 665-695, doi: doi:10.1162/1542476041423340..

Edmonston, B. (2013). Lifecourse perspectives on immigration. Canadian Studies in Population 40, 1-8..

Eisenstadt, S. N. (1953). Analysis of Patterns of Immigration and Absorption of Immigrants. Population Studies
7, 167-180..

Elder, G. H. (1994). Time, human agency, and social change: Perspectives on the life course. Social Psychology
Quartetly 57, 4-15, doi: 10.2307/2786971..

Elias, N. (2005). Living in Germany, longing for Israel. East European Jewish Affairs 35, 167-187, doi:
https://doi.org/10.1080/13501670500370181...

Elias, N. (2008). Coming home: Media and returning diaspora in Israel and Germany, SUNY Press.

Ervik, M., Lam, F., Laversanne, M., Ferlay, J. and Bray, F. (2021). Global Cancer Obsetrvatory: Cancer Over Time
(IARC, Lyon, France)..

Ezzati, M., Obermeyer, Z., Tzoulaki, I., Mayosi, B. M., Elliott, P. and Leon, D. A. (2015). Contributions of risk
factors and medical care to cardiovascular mortality trends. Nature Reviews Cardiology 72, 508-530,
doi: 10.1038/nrcardio.2015.82..

Farré, L. (2016). New evidence on the healthy immigrant effect. Journal of Population Economics 29, 365-394,
doi: 10.1007/s00148-015-0578-4..

156



References

Feldman, G. E. (2001). Do Ashkenazi Jews have a higher than expected cancer burden? Implications for
cancer control prioritization efforts. Ist Med Assoc | 3, 341-346..

Fihel, A. and Pechholdova, M. (2017). Between ‘Pioneers’ of the Cardiovascular Revolution and Its ‘Late
Followers’: Mortality Changes in the Czech Republic and Poland Since 1968. European Journal of
Population 33, 651-678, doi: 10.1007/s10680-017-9456-y..

Finch, B. K., Lim, N., Perez, W. and Do, D. P. (2007). Toward a population health model of segmented
assimilation: The case of low birth weight in Los Angeles. Sociological Perspectives 50, 445-468..

Findley, S. E. (1988). The directionality and age selectivity of the health-migration relation: evidence from
sequences of disability and mobility in the United States. Int Migr Rev 22, 4-29, doi:
https://doi.org/10.1177/019791838802200301..

Ford, E. S, Ajani, U. A,, Croft, J. B., Critchley, J. A., Labarthe, D. R., Kottke, T. E., Giles, W. H. and Capewell, S.
(2007). Explaining the decrease in U.S. deaths from coronary disease, 1980-2000. N Engl | Med 356,
2388-2398, doi: 10.1056/NEJMsa053935..

Friedberg, R. M. (2000). You Can't Take It with You? Immigrant Assimilation and the Portability of Human
Capital. Journal of Labor Economics 78, 221-251, doi: doi:10.1086/209957..

Friedlander, D., Schellekens, J. and Cohen, R. S. (1995). Old-age mortality in Israel: analysis of variation and
change. Health Transition Review 5, 59-83..

Fund, N., Ash, N., Porath, A., Shalev, V. and Koren, G. (2019). Comparison of mortality and comorbidity rates
between holocaust survivors and individuals in the general population in israel. JAMA Network Open
2, e186643, doi: 10.1001/jamanetworkopen.2018.6643..

Fussell, E. (2010). The Cumulative Causation of International Migration in Latin America. The Annals of the
American Academy of Political and Social Science 630, 162-177..

Fussell, E. (2012). Space, Time, and Volition: Dimensions of Migration Theory, Oxford University Press.

Gale, C. P., Allan, V., Cattle, B. A., Hall, A. S., West, R. M., Timmis, A., Gray, H. H., Deanfield, ., Fox, K. A. A. and
Feltbower, R. (2014). Trends in hospital treatments, including revascularisation, following acute
myocardial infarction, 2003—2010: a multilevel and relative survival analysis for the National Institute
for Cardiovascular Outcomes Research (NICOR). Heart 700, 582-589, doi: 10.1136/heartjnl-2013-
304517..

Gitelman, Z. (1990). History, Memory and Politics: The Holocaust in the Soviet Union. Holocaust and Genocide
Studies 5, 23-38..

Gitelman, Z. (1997). From a northern country: Russian and Soviet Jewish immigration to America and Israel
in historical perspective. Russian Jews on three continents: Migration and resettlement, 21-45..

Gitelman, Z. V. 1. (1998). Native Land, Promised Land, Golden Land: Jewish Emigration from Russia and
Ukraine. Harvard Ukrainian Studies 22, 137-163..

Goldner, S. C., Eckstein, Z. and Weiss, Y. (2014). The Immigration from the former Soviet Union to Israel:
Evidence and Interpretation. In: Migration - Economic Change, Social Challenge, Oxford University
Press..

Gong, F., Xu, J., Fujishiro, K. and Takeuchi, D. T. (2011). A life course perspective on migration and mental
health among Asian immigrants: The role of human agency. Social Science and Medicine 73, 1618-
1626, doi: 10.1016/j.socscimed.2011.09.014..

Gong, F., Xu, J. and Takeuchi, D. T. (2012). Beyond conventional socioeconomic status: Examining subjective
and objective social status with self-reported health among Asian immigrants. ] Behav Med 35, 407-
419, doi: 10.1007/510865-011-9367 ..

Gordis, L. (2004). Epidemiology, 3rd. edn, Elsevier, Philadelphia..

Gordon, M. M. (1961). Assimilation in America: Theory and Reality. Daedalus 90, 263-285..

Gordon, M. M. (1964). Assimilation in American life: The role of race, religion, and national origins, Oxford
University Press, New York, NY..

Gorodzeisky, A. and Semyonov, M. (2011). Two Dimensions to Economic Incorporation: Soviet Immigrants in
the Israeli Labour Market. Journal of FEthnic and Migration Studies 37, 1059-1077, doi:
10.1080/1369183X.2011.572483..

Grigotiev, P., Meslé, F., Shkolnikov, V. M., Andreev, E., Fihel, A., Pechholdova, M. and Vallin, J. (2014). The Recent
Mortality Decline in Russia: Beginning of the Cardiovascular Revolution? Population and
Development Review 40, 107-129, doi: https://doi.org/10.1111/].1728-4457.2014.00652.x..

Gross, R., Brammli-Greenberg, S. and Remennick, L. (2001). Self-Rated Health Status and Health Care
Utilization Among Immigrant and Non-Immigrant Israeli Jewish Women. Women & Health 34, 53-
69, doi: 10.1300/J013v34n03_04..

Guillot, M., Gavrilova, N. and Pudrovska, T. (2011). Understanding the “Russian mortality paradox” in Central
Asia: evidence from Kyrgyzstan. Demography 48, 1081-1104, doi: 10.1007/s13524-011-0036-1..

Guillot, M., Khlat, M., Elo, I, Solignac, M. and Wallace, M. (2018). Understanding age variations in the migrant
mortality advantage: An international comparative perspective. PLOS ONE 73, ¢0199669, doi:
10.1371/journal. pone.0199669..

157



References

Gushulak, B. D. and MacPherson, D. W. (2004). Globalization of infectious diseases: the impact of migration.
Clin Infect Dis 38, 1742-1748..

Gushulak, B. D. and MacPherson, D. W. (2006). The basic principles of migration health: population mobility
and gaps in disease prevalence. Emerg Themes Epidemiol 3, 3, doi: 10.1186/1742-7622-3-3..

Gushulak, B. D., Pottie, K., Roberts, J. H., Torres, S. and DesMeules, M. (2011). Migration and health in Canada:
health in the global village. Canadian Medical Association Journal 783, E952-E958, doi:
10.1503/cmaj.090287..

Gushulak, B. D. and Williams, L. S. (2004). National immigration health policy: existing policy, changing needs,
and future directions. Can ] Public Health 95, 127-29..

Haberfeld, Y., Semyonov, M. and Cohen, Y. (2000). Ethnicity and labour market performance among recent
immigrants from the former Soviet Union to Israel. European Sociological Review 76, 287-299..

Habib, J., Noam, G., Alenbogen, S., Littwick, 1., Nahon, D., Nirel, N., Strussberg, N. and Baum, S. (1998). Groups
at Risk among the New Immigrants. Profile on an Immigration Wave: The Absorption Process of
Immigrants from the Former Soviet Union, 19901995, 409-441..

Hamada, T., Yuan, C., Yurgelun, M. B., Perez, K., Khalaf, N., Morales-Oyarvide, V., Babic, A., Nowak, J. A,
Rubinson, D. A., Giannakis, M., Ng, K., Kraft, P., Stampfer, M. J., Giovannucci, E. L., Fuchs, C. S., Ogino,
S. and Wolpin, B. M. (2019). Family history of cancer, Ashkenazi Jewish ancestry, and pancreatic
cancer risk. British Journal of Cancer 720, 848-854, doi: 10.1038/s41416-019-0426-5..

Hamilton, T. G. and Hummer, R. A. (2011). Immigration and the health of U.S. black adults: Does country of
origin matter? Social Science & Medicine 73, 1551-1560, doi:
https://doi.org/10.1016/j.socscimed.2011.07.026..

Hamilton, T. G., Palermo, T. and Green, T. L. (2015). Health Assimilation among Hispanic Immigrants in the
United States: The Impact of Ignoring Arrival-cohort Effects. Journal of health and social behavior 56,
460-477, doi: 10.1177/0022146515611179..

Hatton, T. J. and Leigh, A. (2011). Immigrants assimilate as communities, not just as individuals. Journal of
Population Economics 24, 389-419..

Hoffman-Nowotny, H. J. (1981). A sociological approach toward a general theory of migration. In: Global
Trends in Migration, eds. Kritz, M. M., Keely, C. B. and Tomasi, S. M., First. edn, The Center for Migration
Studies, Staten Island, N.Y., pp. 64-83..

Holford, T. R. (1991). Understanding the Effects of Age, Period, and Cohort on Incidence and Mortality Rates.
Annual Review of Public Health 72, 425-457, doi: doi:10.1146/annurev.pu.12.050191.002233..

Holford, T. R. (1992). Analysing the temporal effects of age, period and cohort. Statistical Methods in Medical
Research 7, 317-337, doi: 10.1177/096228029200100306..

Horowitz, T. (2003). The increasing political power of immigrants from the Former Soviet Union in Israel:
From passive citizenship to active citizenship. International Migration 47, 47-73..

Hu, W.-Y. (2000). Immigrant earnings assimilation: estimates from longitudinal data. American Economic
Review 90, 368-372, doi: Doi 10.1257/Aer.90.2.368..

Hull, D. (1979). Migration, adaptation, and illness: A review. Social Science & Medicine. Part A: Medical
Psychology & Medical Sociology 73, 25-36, doi: 10.1016/0271-7123(79)90005-1..

Hunt, L. M., Schneider, S. and Comer, B. (2004). Should "acculturation" be a variable in health research? A
critical review of research on US Hispanics. Soc Sci Med 59, 973-986..

Hyman, I. (2001). Immigration and Health. In Health Policy Working Paper Series (Health Canada, Ottawa)89..

Hyman, I. (2007). Immigration and Health: Reviewing Evidence of the Healthy Immigrant Effect in Canada.
In CERIS Working Paper Series (Joint Centre of Excellence for Research on Immigration and Settlement,
Toronto)31..

ICBS (1991). Statistical Abstract of Israel 1991, Vol 42, Central Bureau of Statistics, Jerusalem..

ICBS (2005). Statistical Abstract of Israel 2005 (Central Bureau of Statistics, Jerusalem)..

ICBS (2000). Population of Immigrants from the FSU 1990-2001, Vol 1271, Central Bureau of Statistics,
Jerusalem..

ICBS (2007). Immigration to Israel 2000-2001, Central Bureau of Statistics, Jerusalem..

ICBS (2009). Immigration to Israel 2002-2006, Central Bureau of Statistics, Jerusalem..

ICBS (2011). Statistical Abstract of Israel 2011 (Central Bureau of Statistics, Jerusalem)..

Jasso, G. (2003). Migration, Human Development, and the Life Course. In: Handbook of the Life Course, eds.
Mottimer, J. T. and Shanahan, M. J., Kluwer Academic/Plenum Publishers, New York, pp. 331-364..

Jasso, G. (2014). Longitudinal Studies. In: Migration and Health: A Research Methods Handbook, eds. Schenker,
M. B., Castafieda, X. and Rodriguez-Lainz, A., University of California Press, pp. 238-248..

Jasso, G., Massey, D. S., Rosenzweig, M. R. and Smith, J. P. (2004). Immigrant health—selectivity and
acculturation. In: Critical Perspectives on Racial and Ethnic Differences in Health in Late Life, eds.
Anderson, N., Bulato, R. and Cohen, B., The National Academies Press, Washington, DC, pp. 227-268..

Jasso, G., Massey, D. S., Rosenzweig, M. R. and Smith, J. P. (2005). Immigration, Health, and New York City:
Early Results Based on the U.S. New Immigrant Cohort of 2003. FRBNY Economic Policy Review 77,
127-151..

158



References

Jasso, G. and Rosenzweig, M. R. (1990). Self-selection and the earnings of immigrants: comment. The American
Economic Review 80, 298-304..

Jasso, G., Rosenzweig, M. R. and Smith, ]. P. (1998). The changing skill of new immigrants to the United States:
recent trends and their determinants. NBER Work Pap Ser, [44] p..

Jasso, G., Rosenzweig, M. R. and Smith, ]. P. (2000). The changing skill of new immigrants to the United States:
Recent trends and their determinants. In: Issues in the Economics of Immigration, ed. Borjas, G. J.,
University of Chicago Press, Chicago, pp. 185-226..

Juarez, S., Dunlavy, A. and Rostila, M. (2018). All-cause mortality, age at arrival, and duration of residence
among adult migrants in Sweden: A population-based longitudinal study. European Journal of Public
Health 28, 19-19, doi: https://doi.org/10.1016/j.ssmph.2018.07.007..

Kagan, A., Harris, B. R., Winkelstein, W., Jr., Johnson, K. G., Kato, H., Syme, S. L., Rhoads, G. G., Gay, M. L.,
Nichaman, M. Z., Hamilton, H. B. and Tillotson, J. (1974). Epidemiologic studies of coronary heart
disease and stroke in Japanese men living in Japan, Hawaii and California: demographic, physical,
dietary and biochemical characteristics. ] Chronic Dis 27, 345-364..

Kaldor, J., Khlat, M., Parkin, D. M., Shiboski, S. and Steinitz, R. (1990). Log-Linear Models for Cancer Risk among
Migrants. Int. J. Epidemiol. 79, 233-239, doi: 10.1093/ije/19.2.233..

Kark, J. D., Goldberger, N., Fink, R., Adler, B., Kuulasmaa, K. and Goldman, S. (2005). Myocardial infarction
occurrence in Jerusalem: a Mediterranean anomaly. Atherosclerosis 778, 129-138, doi:
http://dx.doi.org/10.1016/j.atherosclerosis.2004.08.022..

Kasl, S. V. and Berkman, L. (1983). Health consequences of the experience of migration. Annu Rev Public Health
4, 69-90..

Katz, R. and Lowenstein, A. (1999). Adjustment of Older Soviet Immigrant Parents and Their Adult Children
Residing in Shared Households: An Intergenerational Comparison. Family Relations 48, 43-50, doi:
10.2307/585681..

Kaushal, N. (2009). Adversities of acculturation? Prevalence of obesity among immigrants. Health economics
18, 291-303, doi: 10.1002/hec.1368..

Kaushal, N., Lu, Y., Denier, N., Wang, J. S.-H. and Trejo, S. J. (2015). Immigrant Employment and Earnings
Growth in Canada and the U.S.: Evidence from Longitudinal Data. National Bureau of Economic
Research Working Paper Seties No. 27591, doi: 10.3386/w21591..

Kedar-Barnes, 1. and Paul, R. (2004). The Jewish people: their ethnic history, genetic disorders and specific
cancer susceptibility. Familial Cancer 3, 193-199..

Keinan-Boker, L., Vin-Raviv, N., Liphshitz, L., Linn, S. and Barchana, M. (2009). Cancer Incidence in Israeli Jewish
Survivors of World War II. JNCI: Journal of the National Cancer Institute 707, 1489-1500, doi:
10.1093/jnci/djp327..

Kennedy, S., Kidd, M. P., McDonald, J. T. and Biddle, N. (2014). The Healthy Immigrant Effect: Patterns and
Evidence from Four Countries. Journal of International Migration and Integration 76, 317-332, doi:
10.1007/512134-014-0340-x..

Kennedy, S., McDonald, J. T. and Biddle, N. (2006). The healthy immigrant effect and immigrant selection:
evidence from four countries (SEDAP Research Program, McMaster University, Canada)..

Khlat, M. and Darmon, N. (2003). Is there a Mediterranean migrants mortality paradox in Europe? Int |
Epidemiol 32, 1115-1118..

Kibele, E., Scholz, R. and Shkolnikov, V. M. (2008). Low migrant mortality in Germany for men aged 65 and
older: fact or artifact? Eur ] Epidemiol 23, 389-393..

Kliewer, E. (1992). Epidemiology of Diseases among Migrants. International Migration 30, 141-165..

Kohls, M. (2010). Selection, Social Status or Data Artefact - What Determines the Mortality of Migrants in
Germany? In: Demographic Aspects of Migration, eds. Salzmann, T., Edmonston, B. and Raymer, J., VS
Verlag fir Sozialwissenschaften, pp. 153-177..

Koneru, V. K., Weisman de Mamani, A. G., Flynn, P. M. and Betancourt, H. (2007). Acculturation and mental
health: Current findings and recommendations for future research. Applied and Preventive Psychology
12,76-96, doi: 10.1016/j.appsy.2007.07.016..

Kornowski, R. and Orvin, K. (2020). Current Status of Cardiovascular Medicine in Israel. Circulation 742, 17-19,
doi: doi:10.1161/CIRCULATIONAHA.119.042516..

Kuh, D., Ben-Shlomo, Y., Lynch, J., Hallqvist, J. and Power, C. (2003). Life course epidemiology. ] Epidemiol
Community Health 57, 778-783, doi: 10.1136/jech.57.10.778..

Kuh, D. L. and Ben-Shlomo, Y., eds. (2004). A Life Course Approach to Chronic Disease Epidemiology, 2nd.
edn, Oxford University Press, Oxford..

Kuhrs, E., Winkler, V. and Becher, H. (2012). Risk factors for cardiovascular and cerebrovascular diseases
among ethnic Germans from the former Soviet Union: results of a nested case-control study. BMC
Public Health 72, 190, doi: 10.1186/1471-2458-12-190..

Kuo, W. (1976). Theories of migration and mental health: an empirical testing on Chinese-Americans. Soc Sci
Med 70, 297-306..

159



References

Kuper, H., Marmot, M. and Hemingway, H. (2005). Systematic review of prospective cohort studies of
psychosocial factors in the aetiology and prognosis of coronary heart disease. In: Coronary heart
disease epidemiology: from aetiology to public health. , eds. Marmot, M. G. and Paul, E., Oxford University
Press, Oxford, pp. 363-413..

Kupper, L. L., Janis, ]. M., Karmous, A. and Greenberg, B. G. (1985). Statistical age-petiod-cohort analysis: A
review and critique. | Chronic Dis 38, 811-830, doi: http://dx.doi.org/10.1016/0021-9681(85)90105-5..

Lalonde, M. (1974). A new perspective on the health of Canadians. (Government of Canada, Ottawa)..

Lara, M., Gamboa, C., Kahramanian, M. 1., Morales, L. S. and Bautista, D. E. (2005). Acculturation and Latino
health in the United States: a review of the literature and its sociopolitical context. Annu Rev Public
Health 26, 367-397..

Lassetter, J. H. and Callister, L. C. (2009). The Impact of Migration on the Health of Voluntary Migrants in
Western Societies A Review of the Literature. Journal of Transcultural Nursing 20, 93-104, doi:
10.1177/1043659608325841..

Lawson, J. S. and Glenn, W. K. (2021). Infection and food combine to cause atherosclerotic coronary heart
disease — Review and hypothesis. IJC Heart &  Vasculature 35, 100807, doi:
https://doi.org/10.1016/].ijcha.2021.100807..

Lebrun, L. A. (2012). Effects of length of stay and language proficiency on health care experiences among
Immigrants in Canada and the United States. Social Science & Medicine 74, 1062-1072, doi:
https://doi.org/10.1016/j.socscimed.2011.11.031..

Lee, E. S. (1966). A Theory of Migration. Demogtaphy 3, 47-57, doi: 10.2307/2060063..

Lee, S., O'Neill, A. H., Thara, E. S. and Chae, D. H. (2013). Change in self-reported health status among
immigrants in the United States: associations with measures of acculturation. PLoS One §, ¢76494,
doi: 10.1371/journal.pone.0076494..

Leon, D. A., Chenet, L., Shkolnikov, V. M., Zakharov, S., Shapiro, J., Rakhmanova, G., Vassin, S. and McKee, M.
(1997). Huge variation in Russian mortality rates 1984-94: artefact, alcohol, or what? Lancet 350, 383-
388, doi: 10.1016/S0140-6736(97)03360-6..

Leon, D. A. and Shkolnikov, V. M. (1998). Social stress and the Russian mortality crisis. JAMA 279, 790-791..
Lerner, Y., Kertes, J. and Zilber, N. (2005). Immigrants from the former Soviet Union, 5 years post-immigration
to Israel: adaptation and risk factors for psychological distress. Psychol Med 35, 1805-1814..

Leshem, E. (1998). Absorption Policy and Services Provided to Immigrants in the First Year in Israel. In:
Profile of an Immigration Wave: The Absorption Process of Immigrants from the Former Soviet Union,
1990-1995, eds. Sicron, M. and Leshem, E., Magnes Press, Hebrew University, Jerusalem, pp. 41-126..

Levi, F., Lucchini, F., Negri, E. and La Vecchia, C. (2002). Trends in mortality from cardiovascular and
cerebrovascular diseases in Europe and other areas of the world. Heart 88, 119-124, doi:
10.1136/heart.88.2.119..

Levy, D. and Brink, S. (2005). A change of heart: How the Framingham heart study helped unravel the
mysteries of cardiovascular disease, Knopf, New York..

Lewin-Epstein, N. and Semyonov, M. (2013). Immigration and wealth inequality in old age: The case of Israel.
Research in Social Stratification and Mobility 33, 56-71, doi: https://doi.org/10.1016/}.rssm.2013.02.001..

Lindsey, J. K. and Jones, B. (1998). Choosing among generalized linear models applied to medical data. Statistics
in Medicine 77, 59-68, doi: https://doi.org/10.1002/(SICI)1097-0258(19980115)17:1%3C59::AID-
SIM733%3E3.0.CO;:2-7..

Litwin, H. (1995). Uprooted in old age: Soviet Jews and their social networks in Israel, Greenwood Publishing
Group.

Litwin, H. and Leshem, E. (2008). Late-Life Migration, Work Status, and Survival: The Case of Older
Immigrants from the Former Soviet Union in Israel. International Migration Review 42, 903-925, doi:
10.1111/}.1747-7379.2008.00152.x..

Lopez-Class, M., Castro, F. G. and Ramirez, A. G. (2011). Conceptions of acculturation: A review and statement
of critical issues. Social Science & Medicine 72, 1555-1562, doi:
http://dx.doi.org/10.1016/j.socscimed.2011.03.011..

Love-Gregory, L. D., Wasson, J., Ma, |., Jin, C. H., Glaser, B., Suarez, B. K. and Permutt, M. A. (2004). A Common
Polymorphism in the Upstream Promoter Region of the Hepatocyte Nuclear Factor-4« Gene on
Chromosome 20q Is Associated With Type 2 Diabetes and Appears to Contribute to the Evidence
for Linkage in an Ashkenazi Jewish Population. Diabetes 53, 1134-1140, doi:
10.2337/diabetes.53.4.1134..

Lowenstein, A. and Katz, R. (2005). Living arrangements, family solidarity and life satisfaction of two
generations of immigrants in Israel. Ageing and Society 25, 749-767, doi: 10.1017/S0144686X04002892..

Lubotsky, D. (2007). Chutes or ladders? A longitudinal analysis of immigrant earnings. Journal of Political
Economy 775, 820-867, doi: Doi 10.1086/522871..

Lynch, H. T., Rubinstein, W. S. and Locker, G. Y. (2004). Cancer in Jews: introduction and overview. Fam Cancer
3,177-192..

160



References

Maclean, J. C., Webber, D. and Sindelar, J. L. (2013). The Roles of Assimilation and Ethnic Enclave Residence
in Immigrant Smoking. In NBER Working Paper (National Bureau of Economic Research, Cambridge

Mahapatra, P., Shibuya, K., Lopez, A. D., Coullare, F., Notzon, F. C., Rao, C. and Szreter, S. (2007). Civil registration
systems and vital statistics: successes and missed opportunities. The Lancet 370, 1653-1663, doi:
10.1016/S0140-6736(07)61308-7..

Mahmood, S. S., Levy, D., Vasan, R. S. and Wang, T. J. (2014). The Framingham Heart Study and the
epidemiology of cardiovascular disease: a historical perspective. Lancet 383, 999-1008, doi:
10.1016/S0140-6736(13)61752-3..

Mai, P. L., Chatterjee, N., Hartge, P., Tucker, M., Brody, L., Struewing, J. P. and Wacholder, S. (2009). Potential
excess mortality in BRCA1/2 mutation catriers beyond breast, ovarian, prostate, and pancreatic
cancets, and melanoma. PLoS One 4, ¢4812, doi: 10.1371/journal.pone.0004812..

Manor, O., Eisenbach, Z., Friedlander, Y. and Kark, J. D. (2004). Educational differentials in mortality from
cardiovascular disease among men and women: The Israel Longitudinal Mortality Study. Annals of
Epidemiology 74, 453-460..

Manor, O., Eisenbach, Z., Israeli, A. and Friedlander, Y. (2000). Mortality differentials among women: the Israel
Longitudinal Mortality Study. Social Science & Medicine 57, 1175-1188..

Manor, O., Eisenbach, Z., Peritz, E. and Friedlander, Y. (1999). Mortality differentials among Israeli men. Am ]
Public Health 89, 1807-1813..

Markowitz, F. (2012). Ethnic Return Migrations—(Are Not Quite)—Diasporic Homecomings. Diaspora: A
Journal of Transnational Studies 76, 234-242, doi: 10.3138/diaspora.16.1-2.234..

Marmot, M., Ryff, C. D., Bumpass, L. L., Shipley, M. and Marks, N. F. (1997a). Social inequalities in health: Next
questions and converging evidence. Social Science & Medicine 44, 901-910..

Marmot, M. and Wilkinson, R. G. (2001). Psychosocial and material pathways in the relation between income
and health: a response to Lynch et al. British Medical Journal 322, 1233-1236, doi: DOI
10.1136/bmj.322.7296.1233..

Marmot, M. G., Adelstein, A. M. and Bulusu, L. (1984). Lessons from the study of immigrant mortality. Lancet 7,
1455-1457..

Marmot, M. G., Bosma, H., Hemingway, H., Brunner, E. and Stansfeld, S. (1997b). Contribution of job control and
other risk factors to social variations in coronary heart disease incidence. The Lancet 350, 235-239,
doi: https://doi.org/10.1016/S0140-6736(97)04244-X..

Marmot, M. G., Fuhrer, R., Ettner, S. L., Marks, N. F., Bumpass, L. L. and Ryff, C. D. (1998). Contribution of
psychosocial factors to socioeconomic differences in health. The Milbank Quarterly 76, 403..

Marmot, M. G., Syme, S. L., Kagan, A., Kato, H., Cohen, J. B. and Belsky, J. (1975). Epidemiologic studies of
coronary heart disease and stroke in Japanese men living in Japan, Hawaii and California:
prevalence of coronary and hypertensive heart disease and associated risk factors. Am ] Epidemiol
102, 514-525..

Massey, D. S. (1990). The Social and Economic Origins of Immigration. Annals of the American Academy of
Political and Social Science 570, 60-72, doi: Doi 10.1177/0002716290510001005..

Massey, D. S. (1999). Why does immigration occur? A theoretical synthesis. In: The Handbook of International
Migration: The American Experience, eds. Hirschman, C., Philip Kasinitz and DeWind, J., Russell Sage
Foundation, New York, pp. 34-52..

Massey, D. S., Arango, J., Hugo, G., Kouaouci, A., Pellegrino, A. and Taylor, J. E. (1993). Theories of International
Migration: A Review and Appraisal. Population and Development Review 79, 431-466, doi: DOI:
10.2307/2938462..

Matthews, K. A., Gallo, L. C. and Taylor, S. E. (2010). Are psychosocial factors mediators of socioeconomic
status and health connections? A progress report and blueprint for the future. Annals of the New
York academy of sciences 7786, 146-173, doi: 10.1111/7.1749-6632.2009.05332.x..

McDonald, J. T. and Kennedy, S. (2004). Insights into the “healthy immigrant effect': health status and health
service use of immigrants to Canada. Social Science & Medicine 59, 1613-1627..

McEwen, B. S. (1998). Protective and Damaging Effects of Stress Mediators. New England Journal of Medicine
338,171-179, doi: doi:10.1056/NEJM199801153380307..

McKay, L., Macintyre, S. and Ellaway, A. (2003). Migration and Health: A Review of the International Literature.
Glasgow..

McKee, M. and Chenet, L. (2002). Patterns of health. In: Health care in Central Asia, eds. McKee, M., Healy, J. and
Falkingham, J., Open University press, Buckingham, pp. 57-66..

McKee, M., Figueras, J. and Chenet, L. (1998). Health sector reform in the former Soviet republics of Central
Asia. The International Journal of Health Planning and Management 73, 131-147, doi:
https://doi.org/10.1002/(SICTH)1099-1751(199804/06)13:2<131:: AID-HPM506>3.0.CO;2-8..

McKee, M. and Shkolnikov, V. (2001). Understanding the toll of premature death among men in eastern
Europe. Bmj 323, 1051-1055..

161



References

McKee, M., Shkolnikov, V. and Leon, D. A. (2001). Alcohol is implicated in the fluctuations in cardiovascular
disease in Russia since the 1980s. Ann Epidemiol 77, 1-6..

McKeown, T. and Record, R. G. (1962). Reasons for the Decline of Mortality in England and Wales during the
Nineteenth Century. Population Studies 76, 94-122, doi: 10.2307/2173119..

Mensah, G. A., Wei, G. S, Sotlie, P. D, Fine, L. J., Rosenberg, Y., Kaufmann, P. G., Mussolino, M. E., Hsu, L. L.,
Addou, E., Engelgau, M. M. and Gordon, D. (2017). Decline in Cardiovascular Mortality. Circulation
Research 720, 366-380, doi: 10.1161/circresaha.116.309115..

Mersch, J., Jackson, M. A., Park, M., Nebgen, D., Peterson, S. K., Singletary, C., Arun, B. K. and Litton, J. K. (2015).
Cancers associated with BRCA1 and BRCA2 mutations other than breast and ovarian. Cancer 727,
269-275, doi: https://doi.org/10.1002/cncr.29041..

Meslé, F. and Vallin, J. (2002). Mortalité en Europe : la divergence Est-Ouest. Population 57, 171-212, doi:
10.3917/popu.201.0171..

Mirsky, J. (1998). Psychological aspects of immigration and absorption of immigrants from the Soviet Union.
In: Profile of an Immigration Wave: The Absorption Process of Immigrants from the Former Soviet Union,
1990-1995, eds. Sicron, M. and Leshem, E., Magnes Press, Hebrew University, Jerusalem, pp. 334-367..

Mladovsky, P. (2007). Migration and Health in the EU. In Research Note produced for the European Commission
as part of the Health and Living Conditions Network of the European Observatory on the Social Situation
and Demography (European Commission, Directorate-General, "Employment, Social Affairs and Equal
Opportunities™)55..

Murphy, M., Bobak, M., Nicholson, A., Rose, R. and Marmot, M. (2006). The widening gap in mortality by
educational level in the Russian Federation, 1980-2001. Am ] Public Health 96, 1293-1299, doi:
10.2105/AJPH.2004.056929..

Na'amnih, W., Muhsen, K., Tarabeia, J., Saabneh, A. and Green, M. S. (2010). Trends in the gap in life expectancy
between Arabs and Jews in Israel between 1975 and 2004. Int ] Epidemiol 39, 1324-1332, doi:
10.1093/ije/dyq073..

Nabel, E. G. and Braunwald, E. (2012). A Tale of Coronary Artery Disease and Myocardial Infarction. New
England Journal of Medicine 366, 54-63, doi: 10.1056/NEJMral1112570..

Neuman, R. J., Wasson, J., Atzmon, G., Wainstein, J., Yerushalmi, Y., Cohen, J., Barzilai, N., Blech, I., Glaser, B. and
Permutt, M. A. (2010). Gene-Gene Interactions Lead to Higher Risk for Development of Type 2
Diabetes in an Ashkenazi Jewish Population. PLOS ONE 5, ¢9903, doi: 10.1371 /journal.pone.0009903..

Neumark, Y. D., Lopez-Quintero, C., Grinshpoon, A. and Levinson, D. (2007). Alcohol drinking patterns and
prevalence of alcohol-abuse and dependence in the Israel National Health Survey. Isr | Psychiatry
Relat Sci 44, 126-135..

Newbold, K. B. and Danforth, J. (2003). Health status and Canada's immigrant population. Social Science &
Medicine 57, 1981-1995..

Ng, E. (2011). Insights into the healthy immigrant effect: Mortality by period of immigration and birthplace.
Health Analysis Division Working Paper Series..

Nguyen, Maria U., Wallace, Megan J., Pepe, S., Menheniott, T. R., Moss, Timothy ]. and Burgner, D. (2015). Perinatal
inflammation: a common factor in the early origins of cardiovascular disease? Clinical Science 729,
769-784, doi: 10.1042/¢s20150045..

Nolte, E., McKee, M. and Gilmore, A. (2005). Morbidity and Mortality in the Transition Countries of Europe
In: The New Demographic Regime: Population Challenges and Policy Responses, eds. Macura, M.,
MacDonald, A. L., Donald, A. L. M., et al., UN ECE, Geneva..

Notzon, F. C., Komarov, Y. M., Ermakov, S. P., Sempos, C. T., Matks, J. S. and Sempos, E. V. (1998). Causes of
Declining Life Expectancy in Russia. JAMA 279, 793-800, doi: 10.1001/jama.279.10.793..

O'Rand, A. M. and Krecker, M. L. (1990). Concepts of the life cycle: Their history, meanings, and uses in the
social sciences. Annual review of sociology, 241-262..

Omran, A. R. (1971). The epidemiologic transition: a theory of the epidemiology of population change. . The
Milbank Memorial Fund Quarterly 49, 509-538..

Omran, A. R. (1998). The epidemiologic transition theory revisited thirty years later. World Health Statistics
Quarterly 57, 99-119..

Ott, J., Paltiel, A., Winkler, V. and Becher, H. (2008). Chronic disease mortality associated with infectious agents:
A comparative cohort study of migrants from the Former Soviet Union in Israel and Germany. BMC
Public Health &8, 110..

Ott, J. J., Paltiel, A. M. and Becher, H. (2009). Noncommunicable disease mortality and life expectancy in
immigrants to Israel from the former Soviet Union: country of origin compared with host country.
Bull Wortld Health Otgan 87, 20-29, doi: 10.2471/blt.07.045138..

Ott, J. J., Paltiel, A. M., Winkler, V. and Becher, H. (2010). The impact of duration of residence on cause-specific
mortality: a cohort study of migrants from the Former Soviet Union residing in Israel and Germany.
Health Place 76, 79-84, doi: 10.1016/j.healthplace.2009.08.006..

Palloni, A. and Arias, E. (2004). Paradox Lost: Explaining the Hispanic Adult Mortality Advantage.
Demography 47, 385-415..

162



References

Palloni, A. and Morenoff, J. D. (2001). Interpreting the paradoxical in the hispanic paradox: demographic and
epidemiologic approaches. Ann N'Y Acad Sci 954, 140-174, doi: 10.1111/j.1749-6632.2001.tb02751 x..

Paltiel, A. (2002). Mass migration of highly skilled workers: Israel in the 1990s. In: International Mobility of the
Highly Skilled, OECD, Paris, pp. 161-176..

Paltiel, A. M., Sabatello, E. F. and Tal, D. (1997). Immigrants from the former USSR in Israel in the 1990s:
Demographic characteristics and socio-economic absorption. In: Russian Jews on Three Continents:
Migration and resettlement, eds. Lewin-Epstein, N., Ro'i, Y. and Ritterband, P., Frank Cass, London, pp.
284-324..

Parkin, D. M. and Bray, F. I. (2005). Descriptive Studies. In: Handbook of Epidemiology, eds. Ahrens, W. and
Pigeot, 1., Springer, pp. 157-230..

Parkin, D. M. and Khlat, M. (1996). Studies of cancer in migrants: Rationale and methodology. European Journal
of Cancer 32, 761-771..

Patterson, K. D. (1995). Mortality in Late Tsarist Russia: A Reconnaissance. Social History of Medicine &, 179-
210, doi: 10.1093/shm/8.2.179..

Peasey, A., Bobak, M., Kubinova, R., Malyutina, S., Pajak, A., Tamosiunas, A., Pikhart, H., Nicholson, A. and Marmot,
M. (20006). Determinants of cardiovascular disease and other non-communicable diseases in Central
and Eastern Europe: Rationale and design of the HAPIEE study. BMC Public Health 6, 255, doi:
10.1186/1471-2458-6-255..

Pikhart, H. and Pikhartova, J. (2015). The relationship between psychosocial risk factors and health outcomes
of chronic diseases: a review of the evidence for cancer and cardiovascular diseases, WHO Regional
Office for Europe, Copenhagen..

Pinchas-Mizrachi, R., Naparstek, Y., Nirel, R. and Kukia, E. (2020). The "Sick immigrant" and '"Healthy
immigrant" phenomenon among Jews migrating from the USSR to Israel. SSM Popul Health 72,
100694, doi: 10.1016/j.ssmph.2020.100694..

Piore, M. J. (1986). The Shifting Grounds for Immigration. Annals of the American Academy of Political and
Social Science 485, 23-33, doi: 10.2307/1045438..

Pitkin, J. and Myers, D. (2011). A summary period measure of immigrant advancement in the U.S. Demographic
Research 24, 257-292..

Pollard, J. H. (1982). The expectation of life and its relationship to mortality. Journal of the Institute of Actuaries
109, 225-240, doi: doi:10.1017/50020268100036258..

Pollard, J. H. (1988). On the decomposition of changes in expectation of life and differentials in life
expectancy. Demography 25, 265-276..

Ponizovsky, A. M., Radomislensky, 1. and Grinshpoon, A. (2009). Psychological distress and its demographic
associations in an immigrant population: findings from the Israeli National Health Survey. Aust N
Z ] Psychiatry 43, 68-75..

Portes, A. (1981). Modes of structural incorporation and present theories of labor immigration..

Portes, A. and Zhou, M. (1993). The New Second Generation: Segmented Assimilation and its Variants. The
ANNALS of the American Academy of Political and Social Science 530, 74-96, doi:
10.1177/0002716293530001006..

Portes, A. and Zhou, M. (2012). Transnationalism and Development: Mexican and Chinese Immigrant
Organizations in the United States. Population and Development Review 38, 191-220, doi:
10.1111/}.1728-4457.2012.00489.x..

Potarca, G. and Bernardi, L. (2018). The (Un)Healthy Migrant Effect. The Role of Legal Status and
Naturalization Timing. In: Social Dynamics in Swiss Society: Empirical Studies Based on the Swiss
Household Panel, eds. Tillmann, R., Voorpostel, M. and Farago, P., Springer International Publishing, Cham,
pp- 79-93..

Prashizky, A. and Remennick, L. (2012). “Strangers in the new homeland?” Gendered citizenship among non-
Jewish immigrant women in Israel. Women's Studies International Forum 35, 173-183, doi:
https://doi.org/10.1016/j.wsif.2012.03.015..

Preston, S. H., Heuveline, P. and Guillot, M. (2001). Demography: measuring and modeling population
processes, Blackwell Publishers Ltd, Oxford..

Ravenstein, E. G. (1885). The Laws of Migration. Journal of the Statistical Society of London 48, 167-235, doi:
10.2307/2979181..

Razin, A. (2018). Israel’s Immigration Story: Winners and Losers. Isracl Economic Review 75, 73-106..

Razin, A. and Wahba, J. (2015). Welfare Magnet Hypothesis, Fiscal Burden, and Immigration Skill Selectivity.
The Scandinavian Journal of Economics 777, 369-402, doi: https://doi.org/10.1111/sjoe.12092..

Razin, E. and Scheinberg, D. (2001). Immigrant entrepreneurs from the former USSR in Israel: Not the
traditional enclave economy. Journal of Ethnic and Migration Studies 27, 259-276, doi:
10.1080/13691830020041606..

Razum, O. (2009). Migration, Mortalitit und der Healthy-migrant-Effekt. In: Gesundheitliche Ungleichheit:
Grundlagen, Probleme, Perspektiven, eds. Richter, M. and Hurrelmann, K., 2. aktualisierte Auflage. edn, VS
Verlag fir Sozialwissenschaften, Wiesbaden, pp. 267-282..

163



References

Razum, O. and Spallek, J. (2009). How Healthy are Migrants? Findings and Implications Drawn from the Study
of Immigrants to Germany. Focus Migration: Policy Brief, 1-9..

Razum, O. and Twardella, D. (2002). Time travel with Oliver T'wist--towards an explanation foa a paradoxically
low mortality among recent immigrants. Trop Med Int Health 7, 4-10..

Razum, O., Zeeb, H. and Rohrmann, S. (2000). The healthy migrant effect'-not merely a fallacy of inaccurate
denominator figures. Int. J. Epidemiol. 29, 191-192, doi: 10.1093/ije/29.1.191..

Read, J. G., West, J. S. and Kamis, C. (2020). Immigration and health among non-Hispanic whites: The impact
of arrival cohort and region of birth. Soc Sci Med 246, 112754, doi: 10.1016/j.socscimed.2019.112754..

Read, J. G., Ajrouch, K. J. and West, J. S. (2019). Disparities in functional disability among Arab Americans by
nativity, immigrant arrival cohort, and country of birth. SSM - Population Health 7, 100325, doi:
https://doi.org/10.1016/§.ssmph.2018.100325..

Rechel, B., Mladovsky, P., Ingleby, D., Mackenbach, J. P. and McKee, M. (2013). Migration and health in an
increasingly diverse Europe. The Lancet 387, 1235-1245..

Reed, D., Labarthe, D. and Stallones, R. (1970). Health effects of westernization and migration among
Chamorros. Am ] Epidemiol 92, 94-112..

Reed, D., McGee, D., Cohen, J., Yano, K., Syme, S. L. and Feinleib, M. (1982a). Acculturation and coronary heart
disease among Japanese men in Hawaii. Am ] Epidemiol 775, 894-905..

Reed, D., McGee, D. and Yano, K. (1982b). Biological and social correlates of blood pressure among Japanese
men in Hawaii. Hypertension 4, 406-414, doi: 10.1161/01.hyp.4.3.406..

Reed, D. M. (1990). The Paradox of High-Risk of Stroke in Populations with Low-Risk of Coronary Heart-
Disease. American Journal of Epidemiology 737, 579-588, doi: 10.1093/oxfordjournals.aje.al15542..

Reid, D. D. (1971). The future of migrant studies. Isr ] Med Sci 7, 1592-1596..

Reid, D. D. (1975). International studies in epidemiology. Am ] Epidemiol 702, 469-476, doi:
10.1093/oxfordjournals.aje.al12184..

Remennick, L. (2003a). Career continuity among immigrant professionals: Russian engineers in Israel. Journal
of Ethnic and Migtation Studies 29, 701-721, doi: 10.1080/1369183032000123468..

Remennick, L. (2003b). “I Have No Time for Potential Troubles”: Russian Immigrant Women and Breast
Cancer Screening in Israel. Journal of Immigrant Health 5, 153-163, doi: 10.1023/2:1026163008336..

Remennick, L. (2003c). Retired and Making a Fresh Start: Older Russian Immigrants Discuss their
Adjustment in Israel. International Migration 47, 153-175, doi: 10.1111/j.0020-7985.2003.00264.x..

Remennick, L. (2003d). What does integration mean? social insertion of Russian immigrants in Israel. Journal
of International Migtration and Integration / Revue de l'integration et de la migration internationale 4, 23-49,
doi: 10.1007/512134-003-1018-y..

Remennick, L. (2007a). Russian Jews on Three Continents: Identity, Integration and Conflict, Transaction
Publishers, New Jersey..

Remennick, L. (2007b). Soviet Jewry and the dilemma of emigration. In: Russian Jews on Three Continents,
Transaction Books, New Jersey, pp. 13-52..

Remennick, L. (2011). Twenty years together: the ‘Great Aliya’ and Russian Israelis in the mirror of social
research. Israel Affairs 77, 1-6, doi: 10.1080/13537121.2011.522065..

Remennick, L. (2013). Transnational lifestyles among Russian Israelis: a follow-up study. Global Networks 73,
478-497, doi: 10.1111/glob.12033..

Remennick, L. (2018). Choosing One or Being Both: The Identity Dilemmas of Russian-Jewish Mixed Ethnics
Living in Russia and in Israel. East FEuropean Jewish Affairs 48, 118-138, doi:
10.1080/13501674.2018.1475176..

Rennert, G. (1994). Implications of Russian immigration on mortality patterns in Israel. Int ] Epidemiol 23,
751-756, doi: 10.1093/ije/23.4.751..

Rennert, G., Luz, N., Tamir, a. and Peterburg, Y. (2002). Chronic disease prevalence in immigrants to Israel from
the former USSR. | Immigr Health 4, 29-33..

Reus-Pons, M., Kibele, E. U. B. and Janssen, F. (2017). Differences in healthy life expectancy between older
migrants and non-migrants in three European countries over time. International Journal of Public
Health 62, 531-540, doi: 10.1007/s00038-017-0949-6..

Reuven, Y., Shvartzman, P. and Dreiher, J. (2019). Cardiovascular Disease and hospital admissions in African
immigrants and former Soviet Union immigrants: A retrospective cohort study. Int ] Cardiol 296, 172-
176, doi: 10.1016/j.ijcard.2019.08.022..

Reynolds, M. M., Chernenko, A. and Read, J. G. (2016). Region of origin diversity in immigrant health: Moving
beyond the Mexican case. Soc Sci Med 766, 102-109, doi: 10.1016/j.socscimed.2016.07.018..

Riosmena, F., Everett, B. G., Rogers, R. G. and Dennis, ]. A. (2014). Negative Acculturation and Nothing More?
Cumulative Disadvantage and Mortality during the Immigrant Adaptation Process among Latinos
in the U.S. International Migration Review, n/a-n/a, doi: 10.1111/imre.12102..

Ritsner, M., Modai, I. and Ponizovsky, A. (2000a). The stress-support patterns and psychological distress of
immigrants. Stress Medicine 76, 139-147, doi: 10.1002/(sici)1099-1700(200004)16:3<139::Aid-
smi840>3.0.Co;2-c..

164



References

Ritsner, M. and Ponizovsky, A. (1999). Psychological distress through immigration: the two-phase temporal
pattern? Int | Soc Psychiatry 45, 125-139, doi: 10.1177/002076409904500205..

Ritsner, M. and Ponizovsky, A. (2003). Age differences in stress process of recent immigrants. Comprehensive
Psychiatry 44, 135-141..

Ritsner, M., Ponizovsky, A., Kurs, R. and Modai, I. (2000b). Somatization in an Immigrant Population in Israel:
A Community Survey of Prevalence, Risk Factors, and Help-Seeking Behavior. Am ] Psychiatry 757,
385-392, doi: 10.1176/appi.ajp.157.3.385..

Ro, A. (2014). The Longer You Stay, the Worse Your Health? A Critical Review of the Negative Acculturation
Theory among Asian Immigrants. International Journal of Environmental Research and Public Health
71, 8038, doi: 10.3390/ijerph110808038..

Ro, A. and Bostean, G. (2015). Duration of U.S. stay and body mass index among Latino and Asian
immigrants: A test of theoretical pathways. Soc Sci Med 744, 39-47, doi:
10.1016/j.socscimed.2015.09.001..

Robertson, C. and Boyle, P. (1998). Age-period-cohort analysis of chronic disease rates. I: Modelling approach.
Statistics in  Medicine 77, 1305-1323, doi: 10.1002/(sici)1097-0258(19980630)17:12<1305::aid-
sim853>3.0.co;2-w..

Robertson, C., Gandini, S. and Boyle, P. (1999). Age-Period-Cohort Models: A Comparative Study of Available
Methodologies. Journal of clinical epidemiology 52, 569-583, doi: 10.1016/s0895-4356(99)00033-5..

Robinson, G. (2009). A Tragedy of Democracy: Japanese Confinement in North America, Columbia University
Press, New York..

Roelfs, D. J. and Shor, E. (2021). The Effects of Ethno-cultural Origin—Destination Interactions on
Immigrants’ Longevity. Journal of Immigrant and Minority Health, doi: 10.1007/s10903-021-01245-0..

Rogers, R. G. (1996). The Effects of Family Composition, Health, and Social Support Linkages on Mortality.
Joutnal of Health and Social Behavior 37, 326-338, doi: 10.2307/2137260..

Rogler, L. H., Cortes, D. E. and Malgady, R. G. (1991). Acculturation and mental health status among Hispanics.
Convergence and new directions for research. Am Psychol 46, 585-597, doi: 10.1037//0003-
066x.46.6.585..

Ronellenfitsch, U., Kyobutungi, C., Becher, H. and Razum, O. (2006). All-cause and cardiovascular mortality
among ethnic German immigrants from the Former Soviet Union: a cohort study. BMC Public Health
6, 16, doi: 10.1186/1471-2458-6-16..

Ronellenfitsch, U., Kyobutungi, C., Ott, ]J. J., Paltiel, A., Razum, O., Schwarzbach, M., Winkler, V. and Becher, H.
(2009). Stomach cancer mortality in two large cohorts of migrants from the Former Soviet Union to
Israel and Germany: are there implications for prevention? Fur | Gastroenterol Hepatol 27, 409-416,
doi: 10.1097/MEG.0b013¢3283155220..

Rosen, B., Waitzberg, R. and Merkur, S. (2015). Israel: Health System Review. Health Syst Transit 77, 1-212..

Rosengren, A., Hawken, S., Ounpuu, S., Sliwa, K., Zubaid, M., Almahmeed, W. A., Blackett, K. N., Sitthi-amorn, C.,
Sato, H. and Yusuf, S. (2004). Association of psychosocial risk factors with risk of acute myocardial
infarction in 11 119 cases and 13 648 controls from 52 countries (the INTERHEART study): case-
control study. The Lancet 364, 953-962, doi: https://doi.org/10.1016/S0140-6736(04)17019-0..

Rostila, M. and Fritzell, J. (2014). Mortality Differentials by Immigrant Groups in Sweden: The Contribution of
Socioeconomic  Position.  American  Journal ~of Public Health 704, 686-695, doi:
10.2105/2jph.2013.301613..

Roth, G. A., Huffman, M. D., Moran, A. E., Feigin, V., Mensah, G. A., Naghavi, M. and Murray, C. J. (2015). Global
and regional patterns in cardiovascular mortality from 1990 to 2013. Circulation 732, 1667-1678, doi:
10.1161/CIRCULATIONAHA.114.008720..

Roth, G. A,, Mensah, G. A, Johnson, C. O., Addolorato, G., Ammirati, E., Baddour, L. M., Barengo, N. C., Beaton,
A. Z., Benjamin, E. J., Benziger, C. P., Bonny, A., Brauer, M., Brodmann, M., Cahill, T. J., Carapetis, ].,
Catapano, A. L., Chugh, S. S., Cooper, L. T., Coresh, J., Criqui, M., DeCleene, N., Eagle, K. A., Emmons-
Bell, S., Feigin, V. L., Fernandez-Sola, J., Fowkes, G., Gakidou, E., Grundy, S. M., He, F. J., Howard, G,
Hu, F., Inker, L., Karthikeyan, G., Kassebaum, N., Koroshetz, W., Lavie, C., Lloyd-Jones, D., Lu, H. S.,
Mirijello, A., Temesgen, A. M., Mokdad, A., Moran, A. E., Muntner, P., Natula, J., Neal, B., Ntsekhe, M.,
Moraes de Oliveira, G., Otto, C., Owolabi, M., Pratt, M., Rajagopalan, S., Reitsma, M., Ribeiro, A. L. P,,
Rigotti, N., Rodgers, A., Sable, C., Shakil, S., Sliwa-Hahnle, K., Stark, B., Sundstrom, J., Timpel, P., Tleyjeh,
1. M., Valgimigli, M., Vos, T., Whelton, P. K., Yacoub, M., Zuhlke, L., Murray, C., Fuster, V. and Group, G.-
N.-J. G. B. 0. C. D. W. (2020). Global Burden of Cardiovascular Diseases and Risk Factors, 1990-2019:
Update From the GBD 2019 Study. ] Am Coll Cardiol 76, 2982-3021, doi: 10.1016/j.jacc.2020.11.010..

Rottenberg, Y., Litwin, H., Manor, O., Paltiel, A., Barchana, M. and Paltiel, O. (2014). Prediagnostic self-assessed
health and extent of social networks predict survival in older individuals with cancer: a population
based cohort study. ] Geriatr Oncol 5, 400-407, doi: 10.1016/1.jg0.2014.08.001..

Rubenstein, A. (1998). Al Tigeu be-Hok HaShvut. In Ha'aretz Newspaper (Haaretz, Tel Aviv, Israel)..

165



References

Rubinstein, W. S. (2004). Hereditary breast cancer in Jews. Familial Cancer 3, 249-257, doi: 10.1007/510689-004-
9550-2..

Rumbaut, R. G., ed. (1989). Portraits, patterns, and predictors of the refugee adaptation process: Results and
reflections from the IHARP panel study, Rowman and Littlefield, Totowa, NJ..

Rumbaut, R. G. (1997). Assimilation and its discontents: Between rhetoric and reality. International Migration
Review 37, 923-960..

Saabneh, A. M. (2015). Arab—Jewish gap in life expectancy in Israel. The European Journal of Public Health, doi:
10.1093/eutpub/ckv211..

Sagi-Schwartz, A., Bakermans-Kranenburg, M. J., Linn, S. and van IJzendoorn, M. H. (2013). Against all odds:
genocidal trauma is associated with longer life-expectancy of the survivors. PLoS One §, ¢69179..

Salant, T. and Lauderdale, D. S. (2003). Measuring culture: a critical review of acculturation and health in Asian
immigrant populations. Soc Sci Med 57, 71-90, doi: 10.1016/50277-9536(02)00300-3..

SAS, I. (2004). SAS/STAT Software Release 9.1, SAS Institute Inc, Cary, NC..

Sauzet, O. and Razum, O. (2019). Bias in cohort-based comparisons of immigrants' health outcomes between
countries: a simulation study. BMC Public Health 79, 913, doi: 10.1186/s12889-019-7267-2..

Schenk, L. (2007). Migration und Gesundheit--Entwicklung eines Erklarungs- und Analysemodells fur
epidemiologische Studien. Int | Public Health 52, 87-96, doi: 10.1007/s00038-007-6002-4..

Schwartz, S. J., Unger, J. B., Zamboanga, B. L. and Szapocznik, J. (2010). Rethinking the concept of acculturation:
Implications for theory and research. American Psychologist 65, 237-251, doi: 10.1037/20019330..

Semyonov, M. and Lewin-Epstein, N. (2011). Wealth Inequality: Ethnic Disparities in Israeli Society. Social
Forces 89, 935-959, doi: 10.1353/50£.2011.0006..

Sharygin, E. J. and Guillot, M. (2013). Ethnicity, Russification, and Excess Mortality in Kazakhstan. Vienna
Yeatb Popul Res 77, 219-246, doi: 10.1553/populationyearbook2013s219..

Shchur, A., Shkolnikov, V. M., Timonin, S., Andreev, E. and Leon, D. A. (2021). Where Do People Live Longer in
Russia in the 21st century? Life Expectancy across Urban and Rural areas. Population and
Development Review, doi: 10.1111/padr.12437..

Shkolnikov, V., Andreev, E., Leon, D., McKee, M., Meslé, F. and Vallin, J. (2004a). Mortality Reversal in Russia:
the Story so Far. Hygiea Internationalis 4, 29-80, doi: 10.3384/hygiea.1403-8668.044129..

Shkolnikov, V., Mesle, F. and Vallin, J. (1996). Health crisis in Russia. I. Recent trends in life expectancy and
causes of death from 1970 to 1993. Popul &, 123-154..

Shkolnikov, V. M., Andreev, E. M., Anson, J. and Mesle, F. (2004b). The peculiar pattern of mortality of Jews in
Moscow, 1993-95. Popul Stud (Camb) 58, 311-329, doi: 10.1080/0032472042000272366..

Shkolnikov, V. M., Andreev, E. M., Jasilionis, D., Leinsalu, M., Antonova, O. I. and McKee, M. (2006). The changing
relation between education and life expectancy in central and eastern Europe in the 1990s. |
Epidemiol Community Health 60, 875-881, doi: 10.1136/jech.2005.044719..

Shkolnikov, V. M., Andreev, E. M., McKee, M. and Leon, D. A. (2013). Components and possible determinants
of the decrease in Russian mortality in 2004-2010. Demographic Research 28, 917-950..

Shkolnikov, V. M., Cornia, G. A., Leon, D. A. and Meslé, F. (1998a). Causes of the Russian mortality crisis:
Evidence and interpretations. World Development 26, 1995-2011, doi: https://doi.org/10.1016/S0305-
750X(98)00102-8..

Shkolnikov, V. M. and Leon, D. A. (2006). Commentary: N Eberstadt's "The health crisis in the USSR' and
sustainable mortality reversal in the post-Soviet space during communism and after. Int ] Epidemiol
35, 1406-1409, doi: 10.1093/ije/dyl242..

Shkolnikov, V. M., Leon, D. A., Adamets, S., Andreev, E. and Deev, A. (1998b). Educational level and adult
mortality in Russia: an analysis of routine data 1979 to 1994. Soc Sci Med 47, 357-369..

Shkolnikov, V. M., McKee, M., Vallin, J., Aksel, E., Leon, D., Chenet, L. and Mesle, F. (1999). Cancer mortality in
Russia and Ukraine: validity, competing risks and cohort effects. Int | Epidemiol 2§, 19-29..
Shternshis, A. (2017). When Sonia met Boris: An oral history of Jewish life under Stalin, Oxford University Press.
Shukla, P. C., Singh, K. K., Quan, A., Al-Omran, M., Teoh, H., Lovren, F., Cao, L., Rovira, I. I., Pan, Y., Brezden-

Masley, C., Yanagawa, B., Gupta, A., Deng, C.-X,, Coles, J. G., Leong-Poi, H., Stanford, W. L., Parker, T.
G., Schneider, M. D., Finkel, T. and Verma, S. (2011). BRCA1 is an essential regulator of heart function
and survival following myocardial infarction. Nature Communications 2, 593, doi:

10.1038/ncomms1601..

Shuval, J. T. (1992). Social dimensions of health: The Israeli experience, Pracger Publishers, Westport, CT..

Shuval, J. T. (1993). Migration and stress. In: Handbook of stress: Theoretical and clinical aspects (2nd ed.), ed.
Breznitz, L. G. S., Free Press, New York, NY, US, pp. 641-657..

Shuval, J. T. (1998). Migration To Israel: The Mythology of “Uniqueness”. International Migration 36, 3-26, doi:
https://doi.org/10.1111/1468-2435.00031..

Shuval, J. T. (2002). Diaspora Migration: Definitional Ambiguities and a Theoretical Paradigm. International
Migtation 38, 41-56, doi: 10.1111/1468-2435.00127..

Shuval, J. T. (2007). Migration, Health, and Stress. In: The Blackwell Companion to Medical Sociology, ed.
Cockerham, W. C,, pp. 126-143..

166



References

Sicron, M. (1998a). Demography of the wave of immigration. In: Profile of an Immigration Wave: The Absorption
Process of Immigrants from the Former Soviet Union, 1990-1995, eds. Sicron, M. and Leshem, E., Magnes
Press, Hebrew University, Jerusalem, pp. 13-40..

Sicron, M. (1998b). The Immigrants' Human Capital and their Integration in the Labor Force. In: Profile of
an Immigration Wave: The Absorption Process of Immigrants from the Former Soviet Union, 1990-1995,
eds. Sicron, M. and Leshem, E., Magnes Press, Hebrew University, Jerusalem, pp. 127-181..

Siegrist, J. and Marmot, M. (2004). Health inequalities and the psychosocial environment—two scientific
challenges. Social Science & Medicine 58, 1463-1473, doi: http://dx.doi.org/10.1016/S0277-
9536(03)00349-6..

Singh, G. K. and Hiatt, R. A. (20006). Trends and disparities in socioeconomic and behavioural characteristics,
life expectancy, and cause-specific mortality of native-born and foreign-born populations in the
United States, 1979-2003. Int. J. Epidemiol. 35, 903-919, doi: 10.1093/ije/dyl089..

Singh, G. K. and Miller, B. A. (2004). Health, life expectancy, and mortality patterns among immigrant
populations in the United States. Can | Public Health 95, 114-21..

Singh, G. K., Rodriguez-Lainz, A. and Kogan, M. D. (2013). Immigrant Health Inequalities in the United States:
Use of Eight Major National Data Systems. The Scientific World Journal 2073, 21, doi:
10.1155/2013/512313..

Singh, G. K. and Siahpush, M. (2002). Ethnic-immigrant differentials in health behaviors, morbidity, and cause-
specific mortality in the United States: an analysis of two national data bases. Hum Biol 74, 83 - 109..

Solé-Auré, A. and Crimmins, E. M. (2008). Health of Immigrants in European Countries. International Migration
Review 42, 861-876..

Spallek, J., Zeeb, H. and Razum, O. (2011). What do we have to know from migrants' past exposures to
understand their health status? a life course approach. Emerg Themes Epidemiol 8, 1-8, doi:
10.1186/1742-7622-8-6..

Spallek, J., Zeeb, H. and Razum, O. (2014). Life Course Epidemiology: A Conceptual Model for the Study of
Migration and Health. In: Migration and Health: A Research Methods Handbook, eds. Schenker, M. B.,
Castafieda, X. and Rodriguez-Lainz, A., 1. edn, University of California Press, Oakland California, pp. 38-
56..

Staetsky, L. (2011). Mortality of British Jews at the Turn of the 20th Century in a Comparative Perspective.
European Journal of Population / Revue européenne de Démographie 27, 361-385, doi: 10.1007/s10680-
011-9239-9..

Staetsky, L. and Hinde, A. (2009). Unusually small sex differentials in mortality of Israeli Jews: What does the
structure of causes of death tell us? Demographic Research 20, 209-252..

Staetsky, L. D. and Hinde, A. (2015). Jewish mortality reconsidered. ] Biosoc Sci 47, 376-401, doi:
10.1017/S0021932014000133..

Stansfeld, S. A., Fuhrer, R., Shipley, M. J. and Marmot, M. G. (2002). Psychological distress as a risk factor for
coronary heart disease in the Whitehall IT Study. International Journal of Epidemiology 37, 248-255, doi:
10.1093/ije/31.1.248..

Stokes, A. and Preston, S. H. (2017). Deaths Attributable to Diabetes in the United States: Comparison of Data
Sources and Estimation Approaches. PLoS One 72, ¢0170219, doi: 10.1371/joutnal.pone.0170219..

Syme, S. L., Marmot, M. G., Kagan, A., Kato, H. and Rhoads, G. (1975). Epidemiologic studies of coronary heart
disease and stroke in Japanese men living in Japan, Hawaii and California: introduction. Am J
Epidemiol 702, 477-480..

Syse, A., Strand, B. H., Naess, O., Steingrimsdottir, O. A. and Kumar, B. N. (2016). Differences in all-cause
mortality: A comparison between immigrants and the host population in Norway 1990-2012.
Demographic Research 34, 615-656..

Szreter, S. (1988). The importance of social intervention in Britain's mortality decline c. 18507 1914: a re-
interpretation of the role of public health. Social history of medicine 7, 1-38..

Teitler, J., Martinson, M. and Reichman, N. E. (2017). Does Life in the United States Take a Toll on Health?
Duration of Residence and Birthweight among Six Decades of Immigrants. International Migration
Review 57, 37-66, doi: 10.1111/imre.12207..

Thomas, W. 1. and Znaniecki, F. (1918-1920). The Polish Peasant in Europe and America, Richard G. Badger,
Boston..

Thomson, M. D. and Hoffman-Goetz, L. (2009). Defining and measuring acculturation: A systematic review of
public health studies with Hispanic populations in the United States. Social Science & Medicine 69,
983-991..

Tillmann, T., Pikhart, H., Peasey, A., Kubinova, R., Pajak, A., Tamosiunas, A., Malyutina, S., Steptoe, A., Kivimiki,
M., Marmot, M. and Bobak, M. (2017). Psychosocial and socioeconomic determinants of
cardiovascular mortality in Eastern Europe: A multicentre prospective cohort study. PL.oS Medicine
14, doi: 10.1371/journal. pmed.1002459..

Titzmann, P. F. and Stoessel, K. (2014). Diaspora migration in Israel and Germany: Unique contexts or
examples of a general phenomenon. In: The challenges of diaspora migration: Interdisciplinary

167



References

perspectives on Israel and Germany, eds. Sibereisen, R. K., Titzmann, P. F. and Shavit, Y., Ashgate, Farnham,
UK, pp. 271-288..

Tolts, M. (1992). Jewish marriages in the USSR: A demographic analysis. East European Jewish Affairs 22, 3-
19..

Tolts, M. (1993). Some Basic Trends in Soviet Jewish Demography. In: Papers in Jewish Demography 1989, eds.
Uziel O. Schmelz and DellaPergola, S., The Hebrew University: Magnes Press, Jerusalem, pp. 237-243..

Tolts, M. (1995). Trends in Soviet Jewish Demography since the Second World War. Jews and Jewish life in
Russia and the Soviet Union, 365-382..

Tolts, M. (1997a). Demographic Trends among the Jews in the Three Slavic Republics of the former USSR:
A Comparative Analysis. In: Papers in Jewish Demography 1993: in Memory of U.O. Schmelz, eds. Sergio
DelaPergola and Even, J., : The Hebrew University: Magnes Press, Jerusalem, pp. 147-175..

Tolts, M. (1997b). The Interrelationship Between Emigration and the Socio-demographic Profile of Russian
Jewry. In: Russian Jews on Three Continents: Migration and Resettlement, eds. Lewin-Epstein, N., Ro'i
Yaacov and Ritterband, P., Frank Cass, London, pp. 147-176..

Tolts, M. (2001). Jewish demography of the former Soviet Union. In: Papers in Jewish Demography 1997, eds.
DellaPergola, S. and Even, J., The Hebrew University: Magnes Press, Jerusalem, pp. 109-139..

Tolts, M. (2003). Mass Aliyah and Jewish emigration from Russia: Dynamics and factors. East European Jewish
Affairs 33, 71-96..

Tolts, M. (2005a). Demographic Trends Among the Jews in the Three Post-Soviet Slavic Republics. Paper
presented at: 14th World Congress of Jewish Studies (Jerusalem)..

Tolts, M. (2005b). Demographische Trends unter den Juden der ehemaligen Sowjetunion In: Russische Juden
und transnationale Diaspora, eds. Schoeps, J. H., Grozinger, K. E., Jasper, W., et al, Philo
Verlagsgesselschaft, Berlin, pp. 15-44..

Tolts, M. (2008). The demographic profile of the Bukharan Jews in the late Soviet period. In: Bukharan Jews in
the 20th Century, History, Experience and Narration, eds. Baldauf, I., Gammer, M. and Loy, T., Reichert-
Verlag, Weisbaden, pp. 77-90..

Tolts, M. (2014a). The Jews in Georgia in the late Soviet period: A demographic profile. In: Studies in Caucasian,
Georgian, and Bukharan Jewry: Historical, Sociological, and Cultural aspects, eds. Akhiezer, G., Enoch, R.
and Weinstein, S., Institute for Research of Jewish Communities of the Caucasus and Central Asia, Ariel
University, pp. 102-116..

Tolts, M. (2014b). Sources for the demographic study of the Jews in the former Soviet Union. Studies in
Contemporary Jewry 27, 160-177..

Trovato, F. (2003). Migration and Survival: The mortality experience of immigrants in Canada. In The Prairie
Centre for Research on Immigration and Integration (PCRII) (University of Alberta, Edmonton..

Tsai, A. C. and Papachristos, A. V. (2015). From social networks to health: Durkheim after the turn of the
millennium. Social Science & Medicine 725, 1-7, doi: http://dx.doi.org/10.1016/j.socscimed.2014.10.045..

Tsuda, T. (2009). Introduction: Diasporic Return and Migration Studies. In: Diasporic Homecomings: Ethnic
Return Migration in Comparative Perspective, ed. Tsuda, T., Stanford University Press, Stanford, California,
p. 362..

Unger, J. B. and Schwartz, S. J. (2012). Conceptual considerations in studies of cultural influences on health
behaviors. Preventive Medicine 55, 353-355, doi: http://dx.doi.org/10.1016/j.vpmed.2012.09.024..

Vallin, J. and Meslé, F. (2004). Convergences and divergences in mortality: A new approach of health transition.
Demographic Research $2, 11-44..

Vandeschrick, C. (2001). The Lexis diagram, a misnomer. Demographic Research 4, 97-124..

Walker, P. F. and Jaranson, J. (1999). Refugee and immigrant health care. Med Clin North Am §3, 1103-1120, viii..

Wallace, M. and Darlington-Pollock, F. (2022). Poor health, low mortality? Paradox found among immigrants
in England and Wales. Population, Space and Place 28, €2360, doi: https://doi.org/10.1002/psp.2360..

Wallace, M., Khlat, M. and Guillot, M. (2019). Mortality advantage among migrants according to duration of
stay in France, 2004—-2014. BMC Public Health 79, 327, doi: 10.1186/s12889-019-6652-1..

Wallace, M. and Kulu, H. (2015). Mortality Among Immigrants in England and Wales by Major Causes of
Death, 1971-2012: a Longitudinal Analysis of Register-Based Data. Social Science & Medicine, doi:
http://dx.doi.org/10.1016/j.socscimed.2015.10.060..

Wallace, M. and Wilson, B. (2019). Migrant Mortality Advantage Versus Origin and the Selection Hypothesis.
Population and Development Review 45, 767-794, doi: 10.1111/padr.12298..

Wallace, M. and Wilson, B. (2021). Age variations and population over-coverage: Is low mortality among
migrants merely a data artefact? Population Studies, 1-18, doi: 10.1080/00324728.2021.1877331..

Walsh, T., Mandell, J. B., Norquist, B. M., Casadei, S., Gulsuner, S., Lee, M. K. and King, M.-C. (2017). Genetic
Predisposition to Breast Cancer Due to Mutations Other Than BRCA1 and BRCA2 Founder Alleles
Among Ashkenazi Jewish Women. JAMA Oncology 3, 1647-1653, doi: 10.1001/jamaoncol.2017.1996..

Weiss, Y., Sauer, R. M. and Gotlibovski, M. (2003). Immigration, Search, and Loss of Skill. Journal of Labor
Economics 27, 557-591, doi: doi:10.1086/374959..

168



References

WHO MONICA Project, P. 1. (1988). The World Health Organization MONICA project (monitoring trends
and determinants in cardiovascular disease): A major international collaboration. Journal of Clinical
Epidemiology 47, 105-114, doi: https://doi.org/10.1016/0895-4356(88)90084-4..

Willekens, F. and Scherbov, S. (1992). Analysis of mortality data from the former USSR: age-period-cohort
analysis. World Health Stat Q 45, 29-49..

Winkler, V., Kaucher, S., Deckert, A., Leier, V., Holleczek, B., Meisinger, C., Razum, O. and Becher, H. (2019).
Aussiedler Mortality (AMOR): cohort studies on ethnic German migrants from the Former Soviet
Union. BMJ open 9, ¢024865-¢024865, doi: 10.1136/bmjopen-2018-024865..

World Bank (2020). World Development Indicators. (World Bank..URL:
https://databank.worldbank.org/reports.aspxrsource=2&series=SP.DYN.LE00.IN&country=ECS, AZE
UZB,GEO,UKR,RUS retrieve [as of Dec 1, 2020]..

World Health Organization (2018). Noncommunicable diseases country profiles 2018, Geneva, Switzerland. URL:
https://apps.who.int/iris/rest/bitstreams/1151362/ retrieve [as of March 20, 2021]..

Xie, Y. and Gough, M. (2011). Ethnic Enclaves and the Earnings of Immigrants. Demography 48, 1293-1315,
doi: 10.1007/513524-011-0058-8..

Yakobson, A. (2010). Joining the Jewish People: Non-Jewish Immigrants from the Former USSR, Israeli
Identity and Jewish Peoplehood. Istacl Law Review 43, 218-239, doi: 10.1017/50021223700000108..

Zilber, N., Lerner, Y., Eidelman, R. and Kertes, J. (2001). Depression and anxiety disorders among Jews from
the former Soviet Union five years after their immigration to Israel. Int | Geriatr Psychiatry 76, 993-
999, doi: 10.1002/gps.456..

Zimmerman, C., Kiss, L. and Hossain, M. (2011). Migration and Health: A Framework for 21st Century Policy-
Making. PLoS Med &, e1001034, doi: 10.1371/journal.pmed.1001034..

Zufferey, J. (20106). Investigating the migrant mortality advantage at the intersections of social stratification
in Switzerland: The role of vulnerability. Demographic Research 34, 899-926, doi:
10.4054/DemRes.2016.34.32.

169


https://databank.worldbank.org/reports.aspx?source=2&series=SP.DYN.LE00.IN&country=ECS,AZE,UZB,GEO,UKR,RUS
https://databank.worldbank.org/reports.aspx?source=2&series=SP.DYN.LE00.IN&country=ECS,AZE,UZB,GEO,UKR,RUS

Personal publications and contribution to data acquisition

Section 10.0 Personal publications and contribution to data acquisition

This research project began as part of the DFG Graduiertenkolleg 793/2 “Epidemiology of infectious and
chronic non-infectious diseases and their interrelationships” part of which was devoted to the study of the
mortality of ex-FSU migrants in Germany who arrived in the 1990s. This project expanded to a comparison
of the latter with ex-FSU migrants in Israel during the same period. I personally compiled, matched, and
assured the quality of the detailed death records and population files from the databases of the Central
Bureau of Statistics, and obtained permission for their use (as described in Section 3, above). These files
were shared with my co-doctoral candidate (now Dr.) Joerdis J. Ott, whose dissertation compared mortality
in the two populations. To maintain comparability her data file did not include immigrants from the Asian-
Caucasian republics (except Kazakhstan). We collaborated on 4 articles which emerged from our
dissertations, also joining with previous doctoral candidates who had analysed the German cohort, and our
supervisor. Although these articles form the background and basis for the present dissertation and are
referred to as “previous findings”, the analysis in this dissertation was undertaken afresh, and they are not

directly incorporated into the text.
These publications are the following:

1. Ott,]., Paltiel, A., Winkler, V. and Becher, H. (2008). Chronic disease mortality associated with
infectious agents: A comparative cohort study of migrants from the Former Soviet Union
in Israel and Germany. BMC Public Health &, 110.

2. Ot J. J., Paltiel, A. M. and Becher, H. (2009). Noncommunicable disease mortality and life
expectancy in immigrants to Israel from the former Soviet Union: country of origin
compared with host country. Bull World Health Organ 87, 20-29.

3. Ott,].]., Paltiel, A. M., Winkler, V. and Becher, H. (2010). The impact of duration of residence
on cause-specific mortality: a cohort study of migrants from the Former Soviet Union
residing in Israel and Germany. Health & Place 76, 79-84.

4. Ronellenfitsch, U., Kyobutungi, C., Ott, J. J., Paltiel, A., Razum, O., Schwarzbach, M., Winkler, V.
and Becher, H. (2009). Stomach cancer mortality in two large cohorts of migrants from the
Former Soviet Union to Israel and Germany: are there implications for prevention? Eur ]
Gastroenterol Hepatol 27, 409-416.

Publication 1 was initiated by Dr. Ott. It deals with specific causes of death. Its findings are referred to in
section 2.5. My personal contribution to this publication consisted in the data acquisition, collaboration on
the analysis and interpretation, and revision of the text.

Publication 2 is an overview atticle, and its contents are reflected in sections 2.5, 4.3, and in the discussion.
Aside from data acquisition, my personal contribution to this publication consists in the calculation of life
expectancy rates and their interpretation, as well as in collaboration in the interpretation of the SMRs. The
writing was initiated by Dr. Ott, but thoroughly revised and amended in collaboration with me.

Publication 3 is an initial attempt to analyse duration patterns in FSU mortality, in this case comparing the
German and Israeli cohorts. I contributed the data, and collaborated on the analysis and interpretation,
revision of the text. In this case, the eatly findings of this article regarding Israel were overturned in the
present dissertation, when controls for arrival cohort and calendar year were added to the analysis. These
findings are reflected in sections 2.5, 5.1.2 and 5.1.4.

Publication 4 was initiated by (now) Prof. Dr. U. Ronellenfitsch. It discusses the comparative change in a
specific cause of death, and its results are reflected in the present publication only insofar as it provides
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further evidence for relative calendar-year change in neoplasm mortality among FSU migrants to Israel. My
personal contribution consisted in providing the data on Israel, and collaborated on the analysis,
interpretation, revision of the text.

Further personal publications were used in this dissertation, but were not part of the DFG funded research
project. They are:

5. Beenstock, M., Chiswick, B. and Paltiel, A. (2010). Testing the immigrant assimilation
hypothesis with longitudinal data. Review of Economics of the Houschold &, 7-27.

6. Paldel, A. (2002). Mass migration of highly skilled workers: Israel in the 1990s. In:
International Mobility of the Highly Skilled, OECD, Paris, pp. 161-176..

7. Paltel, A. M., Sabatello, E. F. and Tal, D. (1997). Immigrants from the former USSR in Israel
in the 1990s: Demographic characteristics and socio-economic absorption. In: Russian Jews
on Three Continents: Migration and resettlement, eds. Lewin-Epstein, N., Ro'i, Y. and Ritterband,
P., Frank Cass, London, pp. 284-324.

8. Rottenberg, Y., Litwin, H., Manor, O., Paltiel, A., Barchana, M. and Paltiel, O. (2014).
Prediagnostic self-assessed health and extent of social networks predict survival in older
individuals with cancer: a population based cohort study. | Geriatr Oncol 5, 400-407.

Publication 5 was my first attempt to explore comparative temporal change among migrants and natives
in Israel, but with wages as the dependent variable. My personal contribution included sole responsibility
for data acquisition and analysis, and collaboration in interpretation and writing. The findings of this
publication are reflected in sections 1.5.1, 1.5.3 and 5.1.4.

Publication 6, for which I am solely responsible, was used in sections 2.2 and 2.3 to establish conclusions
concerning integration of FSU immigrants in Israel.

Publication 7 was an early survey of the socio-demographic background an integration in Israel of the
migration wave of FSU Jews, with data for the years 1990-1993. I was responsible for compilation and
analysis of most of the socio-economic data, and for the writing. This article forms the basis for the analysis
in Section 2.

Publication 8 is referred to in section 1.6. to establish the importance of social networks in mitigating
mortality. I was responsible for data acquisition.
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Section 11.0 Appendices
11.1 A classic study and the weaknesses of the “environmental transition” approach

Weaknesses of the environmental transition paradigm clearly emerge when we examine the analytical
framework of one of the classic studies in the literature of migrant health, the Japanese American Coronary
Heart disease study (eg. (Kagan et al. 1974; Marmot et al. 1975; Reed 1990; Syme et al. 1975).

This collaborative, long-term research project is one of the best known, and even “the most influential”
(Biddle et al. 2007; Jasso et al. 2004) series of studies of migration, acculturation and health. It sets out
from an observed gradient in coronary heart disease (CHD) mortality in men of Japanese ancestry in the
1960s, increasing from Japan through Hawaii, to California. It investigated samples of nearly 12 thousand
men in these three sites in order to understand the causes of this gradient and, by implication, the factors
explaining the higher rates of CHD in America as compared to Japan. A large amount of physical and
biochemical data was collected, along with information on diet, socio-economic characteristics, and
“cultural” variables such as language spoken in vatious settings, religious practices, and social interactions
with other ethnic Japanese.

Early published findings seemed to show that differences between the geographic locations were not
explained by biomarkers and other conventional proximate risk factors, such as blood pressure, serum
cholesterol levels, and smoking (Marmot et al. 1975). To account for this observation a bold hypothesis
was proposed, explaining the differences as due to culture (as distinct from diet): the emphasis in traditional
Japanese culture on community strength, group cohesion and social stability may be stress-reducing and
thus protective, whereas the American emphasis on individual achievement and social and geographic
mobility may be conducive to the “type A” behaviour pattern (people who are ambitious, impatient, highly
organized and competitive) and “coronary prone behaviour”. This protective effect was lost to the extent
that Japanese-Americans relinquished their traditional culture and adopted American practices and values,
resulting in the observed gradient.

In order to investigate this hypothesis on the California sample Marmot and Syme developed three indices
of “acculturation”, and these indices, with some modifications were later used on the Hawaii sample as well
(Marmot et al. 1975; Reed et al. 1982a). The indices drew on Milton M. Gordon’s sociological theory of the
nature and role of assimilation in American society (Gordon 1964). Ostensibly following Gordon’s
distinction between “behavioral” and “structural” assimilation, the indices distinguished: 1. culture of
upbringing — measured by items related to exposure to a Japanese milieu in childhood; 2. cultural
assimilation — measured principally by Japanese language use in various contexts; and 3. social assimilation
— the degree of maintenance of social and occupational contacts with fellow Japanese-Americans. Using
univariate and bivariate frequency distributions, Marmot and Syme found that the gradient in CHD
prevalence was associated with the degree of acculturation to Western (i.e. American) culture and could not
be accounted for by differences in the major coronary risk factors or adherence to a Japanese diet. However,
in a later study of the Hawaiian cohort, which investigated incidence of CHD as well as prevalence, and,
crucially, employed multivariate analysis, these finding held up only partially, at best. Whereas bivariate
analysis showed the same association of at least some of the indices with both CHD prevalence and
incidence as had the previous study (though the significant indices differed), with multivariate techniques it
was found that none of the acculturation scores had any association with the incidence of any single clinical
group of coronary heart disease. A further study of this sample population extended the negative findings
and found that elevated blood pressure was not associated with the stress of migration, acculturation, or
status incongruity (between education and occupation) (Reed et al. 1982b).

What concerns us here is the study design rather than the negative or positive results. Was the concept of
acculturation used to investigate the health consequences of the multiple dynamic factors of migration,
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which alter over time and with duration of residence? Are these studies considering “the process of

migration” as an independent influence on health?

Close examination leads to a negative answer to both questions. The definition of acculturation which
Marmot and Syme use seems promising, since they define it very broadly as “all the facets of cultural and
social change” which migrants undergo (p.226). They seem unaware that this definitional breadth was, in
fact, a departure from Gordon’s analytical scheme. Gordon’s concept was more focused. He was concerned
specifically with “assimilation” in the United States, which he recognized both as a programmatic ideology
and a conceptual model, both descriptive and prescriptive (Gordon 1961). In the analytic conceptual
scheme which he developed he distinguished seven dimensions of “assimilation”, but chiefly among them
what he called “behavioral” assimilation and “structural” assimilation. Behavioral assimilation was
accomplished through “acculturation”, which he defined in a narrower manner than Marmot and Syme. It
is limited to the ‘inevitable’ (his word) adoption by the immigrant group of the “extrinsic” cultural patterns
of the host society, including language, dress, emotional expression and personal values (but not necessatily
such ingredients of group identity as religious identity or even musical tastes). Structural assimilation occurs
later and is not inevitable; it involves the entry of the immigrant group into the intimate institutions,
organizations, clubs, etc of the host society, eventually resulting in intermarriage and the gradual
disappearance of the minority’s separate identity. He did not anticipate that this last stage would be
accomplished by the immigrants themselves, but by future generations (for a critical discussion see (Alba
and Nee 1997)).

The Japanese-American study is unusual in the literature because it appears to rely on a developed theory
of acculturation, rather than simply employing acculturation scales detached from an explanatory
framework, as many future studies of migrant health were to do (Abraido-Lanza et al. 2006). In practice,
however, it simplifies Gordon’s theory and strips it of the elements which provide a complex temporal
structure. The dimensions of assimilation that Gordon envisaged were conceived as contingent stages rather
than as related parallel processes. He stressed that for many groups in America, “structural assimilation”
had not been achieved because of religious and racial barriers. Nor is the “social assimilation” dimension
which was developed in the CHD and blood pressure studies equivalent to the “structural assimilation”
that Gordon envisages, because the former does not distinguish “primary” relations (clubs, friendships),
which for Gordon was its true representation, from “instrumental” relations (work and professional
relationships) which were a “lesser” form of assimilation. A faithful application of Gordon’s theory would
have addressed the temporal sequence he envisaged, and tested for an increasing effect on CHD beginning
with culture of upbringing, through current cultural assimilation (as expressed by language use and personal
values), and finally the strongest effect on CHD would have been with structural assimilation (creation of
intimate social relationships and mutual acceptance between Japanese Americans and the wider American

society, especially its elites).

In practice the Japanese-American study measured the effect of each scale separately, ignoring the sequence
that Gordon envisaged. This may have led to its confusingly contradictory findings: the strongest effect in
California was found for childhood influences, “culture of upbringing”, while in Hawaii this had the least
effect. The acculturation scales measured the degtree to which “traditional Japanese culture” had given way
to “western American culture” through indirect proxy variables, namely, increasing English language use
and quantity of social interaction with non-Japanese, rather than through a direct examination of values and
social practices. Loss of adherence to the presumed traditional Japanese values of group cohesion and
adoption of the “American” values of individual achievement are not ever measured directly.

The idea that immigrants arrive with positive behavioural attributes and gradually succumb to the “toxicity”
of western culture is an example of an old and perennial temporal theme in migration studies (Abraido-
Lanza et al. 2005; Antecol and Bedard 2006; Reed et al. 1970; Rumbaut 1997). Japanese-Americans are
depicted as having brought with them a protective traditional culture, and as this culture is lost through
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“acculturation”, they are progressively exposed to the greater health risks that life in “modern” western
society brings — but, surprisingly, this depiction is not backed up by direct measurement.

2

Despite the initial breath of the definition of “acculturation” these studies do not contain any real
examination of the independent effect of “the process of migration”, of how values and perspectives are
altered through the need to adjust to life in a new social and economic context, and how this affects health.
There is nothing about the travails of moving and adapting to a new society and culture, of finding
employment and income. Instead, two states (“traditional”, “western”) are compared along a smooth
continuum which can be measured by scales and, in the Hawaiian study, aggregated into one dimension of

“total acculturation” (Reed et al. 1982a).

Even more remarkably, given its reputation as a classic “Migrant Study”, this is not a study of the immediate
consequences of migration — only 15% of the Californian cohort and an even smaller proportion of the
Hawaiian cohort, 12%, were born in Japan. The overwhelming majority of these first generation migrants
were over 65 years old when studied, and virtually all of them had been living in the United States for over
45 years — the latest date of migration was 1924, when regulations barred further migration by Japanese to
the USA (Kagan et al. 1974). None of the migrants could display any but the most long-term consequences
of the migration process. The effects of migration on blood pressure, proposed as “the effect of prolonged
stress such as exposure to sociocultural change” (Reed et al. 1982b) were investigated 40 years after the
process began! We are not provided with any information concerning possible attrition of the original
migrants due to mortality and re-migration, those migrants for whom the stress of migration may have been
greatest. And perhaps the most notorious source of “stress of acculturation” as migrants that Japanese-
Americans were exposed to, an experience which one might expect to have had substantial health
consequences, is never referred to at all: the consequences of the forced confinement by the United States
government of Japanese immigrants on the west coast of the USA during World War II, and their loss of
property (Robinson 2009). The importance of this omission is compounded since there are contrasting

experiences in California and Hawaii, since there was no confinement in the latter!

The concept of “acculturation” implies a process and change over time, but the Japanese-American study,
typically of studies in this tradition, does not investigate the process itself but relies on assumptions about
the direction of change towards a predetermined cultural end-state. In practice this study is essentially
atemporal and ahistorical. Although clinical data were gathered longitudinally, “acculturation” data was
collected in cross-section, at the initiation of the study. The only time-dependent variables that enter into
the study are current age and exposure to Japanese culture in childhood. The historical context was not
considered, including changes in immigration regulations and the upheavals of World War II — potentially
highly significant “period” effects. Other potentially important temporal factors — such as age at migration,
duration in the United States, or period of arrival in the USA — were not examined. This study is essentially
an investigation of the contrasting effects of Japanese and Western culture on the aetiology of CHD, using
migration as an investigative device, but ignoring essential characteristics of migration in general and
distinctive characteristics of this migration in particular. Insofar as this study was influential, it’s
methodology appears to have supressed a direct interest in how the concrete circumstances of migration
affect health outcomes for migrants in favour of a timeless study comparing origins and outcomes, with
assumptions concerning the intervening processes.
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Appendix Figure A3.1a Males, SMR and Age effects by Cause of Death Group, Model 1
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Appendix Figure 3.1b Females, SMR and Age effects by Cause of Death Group, Model 1.
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11.3 Appendix Tables

Table A3.1 Predictors of 13+ years of Education, by sex.

Appendices

Odds Ratio | Lower confidence limit  Upper confidence limit

Males
Age
15-34 1.000
35-59 2.510 #Hx 2.471 2.550
60-74 1.642 *¥* 1.608 1.677
75+ 0.863 **x* 0.829 0.897
Region of FSU
Russian Federation and Baltic States 1.000
Ukraine, Belarus, Moldova 0.854 0.839 0.869
Asian Republics 0.689 **x 0.672 0.706
Caucasian Republics 0.549 #xx 0.534 0.566
other 0.619 *xx 0.585 0.655
Moscow St Petersburg (Ref. all others) | 1.939 *¥* 1.885 1.994
Non Jews (ref. Jews) 0.792 *#x 0.779 0.805
Emigrants (Ref. Non emigrants) 1.341 1.510 1.373
Females
Age
15-34 1.000
35-59 2.105%%* 2.074 2.136
60-74 0.912 0.896 0.929
75+ 0.357 #¥x 0.346 0.369
Region of FSU
Russian Federation and Baltic States 1.000
Ukraine, Belarus, Moldova 0.824 etk 0.811 0.838
Asian Republics 0.737 *rx 0.720 0.754
Caucasian Republics 0.494 0.481 0.507
other 0.514 #xx 0.487 0.544
Moscow St Petersburg (Ref. all others) | 1.862 *** 1.814 1.910
Non Jews (ref. Jews) 0.914 #xx 0.900 0.929
Emigrants (Ref. Non emigrants) 1.220 *¥* 1.191 1.250
p *** p<0.001, ** 0.001<p<0.01, * 0.01<p<0.05
Table A3.2 Predictors of emigration.

Odds Ratio Lower Upper
Female sex 0.760 *¥* 0.748 0.772
Age
15-34 4.076 *Hx 3.839 4,327
35-59 2.177 HHx 2.049 2.313
60-74 1.371 otk 1.286 1.462
75+ 1.00
Region of FSU
Russian Federation and Baltic States 1.000
Ukraine, Belarus, Moldova 0.704 *xx 0.690 0.719
Asian Republics 0.524 0.507 0.541
Caucasian Republics 0.643 0.621 0.667
other 2.088 *¥x 1.989 2.191
Moscow St Petersburg (ref. all 1.966 *¥* 1.916 2.017
Non Jews (ref. Jews) 1.451 ke 1.426 1.477
Education 13+ vears (ref. all others) 1.271 ®** 1.250 1.292

p ¥ p<0.001, ** 0.001<p<0.01, * 0.01<p<0.05
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Table A3.3 ICD classification codes and cause of death group.

WHO List 2 80 Selected|ICD 10 3 digit code ICDY9 4 digit| ICBS 55 Selected grouped| ICBS
grouped causes of Death code causes of death code
2-001 Cholera A0O 001.0-009.9 Intestinal Infectious | 1
2-002 Diarrhoea and | AO9 Diseases
gastroenteritis  of  presumed
infectious origin
2-003 Other intestinal infectious | AO1-A08
diseases
2-004 Respiratory tuberculosis | A15-A16 010.0-018.9 Tuberculosis  (respiratory |2
2-005 Other tuberculosis A17-A19 and other)
2-011 Septicaemia A40-A41 038.0-038.9 Septicaemia 3
2-018 Viral hepatitis B15-B19 070.0-070.9 Viral hepatitis 4
2-019Human immunodeficiency | B20-B24 042.0-044.9 HIV 5
virus [HIV] disease
2-006 Plague A20 020.0-020.9, Remainder of Infectious |6
2-007 Tetanus A33-A35 037.0-037.9, and Parasitic diseases
2-008 Diphtheria A36 032.0-032.9,
2-009 Whooping cough A37 033.0-033.9,
2-010 Meningococcal infection | A39 036.0-036.9,
2-012 Infections with a|A50-AG4 090.0-099.9
predominantly sexual mode of 131.0-131.9,
transmission 054.1,078.1
2-013 Acute poliomyelitis A80 045.0-045.9,
2-014 Rabies A82 071.0-071.9
2-015 Yellow fever A95 060.0-060.9,
2:016 Other _arthropod-borne | A90-A94, A96-A99 061.0-066.9
. . 055.0-055.9,
viral fevers and viral
haemorrhagic fevers 084.0-086.9
2-017 Measles B05 ég?géi?g
2-020 Malaria B50-B54 ) )
- — 034.0-034.9,
2-021 Leishmaniasis B55 035.0-035.9
2-022 Trypanosogna.ms B56-B57 039.0-041.9,
2-023 Schistosomiasis B65 046.0-053.9
2—024 Remainder Of certain AZl-A32, A38, A42-A49, 0540, 0542_
infectious and parasitic diseases | AG5-A79, A81, A83-A89, 054.9,
B00-B04, B06-B09, B25- 056.0-056.9,
B49, B58-B64, B66-B94, | )57 0.057.9
B99 072.0-077.9,
078.0
078.2-078.8,
079.0-083.9
087.0-087.9,
088.0-088.9
100.0-119.9,
121.0-130.9
132.0-139.9
2-025 Malignant neoplasm of lip, | CO0-C14 140.0-149.9 Malignant neoplasm of lip, |7
oral cavity and pharynx oral cavity and pharynx
2-026 Malignant neoplasm of | C15 150.0-150.9 Malignant  neoplasm  of |8
oesophagus oesophagus
2-027 Malignant neoplasm of | C16 151.0-151.9 Malignant  neoplasm  of |9
stomach stomach
2-028 Malignant neoplasm of | C18-C21 153.0-154.9 Malignant  neoplasm  of | 10
colon, rectum and anus colon, rectum and anus
2-029 Malignant neoplasm of | C22 155.0-155.9 Malignant neoplasm of liver | 11
liver and intrahepatic bile ducts and intrahepatic bile ducts
2-030 Malignant neoplasm of | C25 157.0-157.9 Malignant  neoplasm  of |12
pancreas pancreas
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2-031 Malignant neoplasm of | C32 161.0-161.9 Malignant  neoplasm  of |13
larynx larynx
2-032 Malignant neoplasm of | C33-C34 162.0-162.9 Malignant  neoplasm  of | 14
trachea, bronchus and lung trachea, bronchus and lung
2-033 Malignant neoplasm of | C43 172.0-172.9 Malignant neoplasm of skin | 15
skin
2-034 Malignant neoplasm of | C50 174.0-175.9 Malignant neoplasm  of | 16
breast breast
2-035 Malignant neoplasm of | C53 180.0-180.9 Malignant neoplasm  of |17
cervix uteri cervix uteri
2-036 Malignant neoplasm of | C54-C55 179.0-179.9, Malignant  neoplasm  of | 18
other and unspecified parts of 182.0-182.9 other and unspecified parts
uterus of uterus
2-037 Malignant neoplasm of | C56 183.0 Malignant  neoplasm  of | 19
ovary ovary
2-038 Malignant neoplasm of | C61 185.0-185.9 Malignant neoplasm  of | 20
prostate prostate
2-039 Malignant neoplasm of | C67 188.0-188.9 Malignant neoplasm  of |21
bladder bladder
2-040 Malignant neoplasm of | C70-C72 191.0-192.9 Malignant neoplasm  of |22
meninges, brain and other parts meninges, brain and other
of central nervous system parts of central nervous
system
2-041 Non-Hodgkin's | C82-C85 200.0-200.9, Non-Hodgkin's lymphoma |23
lymphoma 202.0-202.9
2-042 Multiple myeloma and |C90 203.0-203.9 Multiple myeloma  and |24
malignant plasma cell neoplasms malignant  plasma  cell
neoplasms
2-043 Leukaemia C91-C95 204.0-208.9 Leukaemia 25
2-044 Remainder of malignant | C17, C23-C24, C26-C31,|152.0-152.9, Remainder of malignant |26
neoplasms C37-C41, C44-C49, C51-|156.0-156.9 neoplasms
C52, C57-C60, C62-Co66, | 158.0-160.9,
C68-C69, C73-C81, €C88,[163.0-171.9
C96-C97 173.0-173.9,
176.0-176.9
181.0-181.9,
184.0-184.9
186.0-186.9,
187.0-187.9
189.0-189.9,
183.1-183.9
190.0-190.9,
193.0-199.9
201.0-201.9
2-045 Anaemias D50-D64 280.0-285.9 Anaemias 27
2-046 Diabetes mellitus E10-E14 250.0-250.9 Diabetes mellitus 28
2-048 Mental and behavioural | F10-F19 291.0-292.9, Mental and behavioural | 29
disorders due to psychoactive 303.0-304.9 disorders due to
substance use psychoactive substance use
2-049 Meningitis G00,G03 320.0-322.9 Meningitis 30
2-050 Alzheimer's disease G30 331.0 Alzheimer's disease 31
2-051 Acute rheumatic fever and | 100-109 390.0-398.9 Acute rtheumatic fever and |32
chronic rheumatic heart diseases chronic  rheumatic  heart
diseases
2-052 Hypertensive diseases 110-114 401.0-405.9 Hypertensive diseases 33
2-053 Ischaemic heart diseases | 121 410.0-410.9 Acute Myocardial Infarction | 34
120-125 411.0-414.9 Other  Ischaemic  heart|35
diseases
2-054 Other heart diseases 126-151 415.0-429.9 Other heart diseases 36
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2-055 Cetrebrovascular diseases | 160-169 430.0-434.9, Cerebrovascular diseases 37
436.0-438.9
2-056 Atherosclerosis 170 440.0-440.9 Atherosclerosis and | 38
2-057 Remainder of diseases of [171-199 441.0-459.9 Remainder of diseases of
the circulatory system the circulatory system
2-058 Influenza J10-J11 487.0-487.9 Influenza 39
2-059 Pneumonia J12-J18 480.0-486.9 Pneumonia 40
2-061 Chronic lower respiratory | J40-J47 490.0-494.9, Chronic lower respiratory |41
diseases 496.0-496.9 diseases
2-060  Other acute lower |]J20-J22 460.0-465.9, Remainder diseases of the |42
respiratory infections 466.0-466.9, respiratory system
2-062 Remainder of diseases of | J00-J0G6, J30-J39, J60-]98 |470.0-478.9,
the respiratory system 495.0-495.9,
500.0-519.9
2-063 Gastric and duodenal ulcer | K25-K27 531.0-533.9 Gastric and duodenal ulcer |43
2-064 Diseases of the liver K70-K76 570.0-573.9 Diseases of the liver 44
2-065 Glomerular and renal [ NOO-N15 580.0-583.9, Kidney Diseases (including |45
tubulo-interstitial diseases 584.0-585.9 (N17-N29)
587.0-589.9,
590.0-590.9
591.0-591.9,
592.0-592.9
593.0-593.9,
594.0-594.9
599.6
2-066 Pregnancy with abortive | O00-O07 630.0-639.9, Obstetric Causes (including | 46
outcome 640.0-676.9 095 — unspecified)
2-067 Other direct obstetric | O10-O92
deaths
2-068 Indirect obstetric deaths | 098-099
2-069 Certain conditions | P00-P96 760.0-779.9 Perinatal Conditions 47
originating in the perinatal period
2-070 Congenital malformations, | Q00-Q99 740.0-759.9 Congenital Anomalies 48
deformations and chromosomal
abnormalities
2-071 Symptoms, signs and|RO00-R99 780.0-799.9 Signs symptoms and ill- |49
abnormal clinical and laboratory defined causes
findings, not elsewhere classified
2-047 Malnutrition E40-E46 210.0-249.9, Other diseases 50
2-072 All other diseases D00-D48, D65-D89, | 251.0-259.9
E00-E07, E15-E34, E50- | 264.0-279.9,
E88, F01-F09, F20-F99,|286.0-290.9
G04-G25, G31-G98,|293.0-302.9,
HO00-H93, K00-K22,|305.0-319.9
K28-K66, K80-K92, 1.00- | 332.0-389.9,
198, MO00-M99, N17-|520.0-530.9
N98, 095-097 534.0-569.9,
574.0-579.9
586.0-586.9,
595.0-598.9
331.1-331.9,
600.0-629.9
435.0-435.9,
599.7-599.9
680.0-739.9,
599.0-599.5
323.0-330.9,
260.0-263.9
2-073 Transport accidents VO01-V99 800.0-848.9, Transport accidents 51
929.0-929.1
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2-074 Falls WO00-W19 880.0-888.9 Falls 52
2-075 Accidental drowning and | W65-W74 850.0-869.9, Other Accidents 53
submersion 890.0-899.9
2-076 Exposure to smoke, fire | X00-X09 900.0-928.9,
and flames 929.2-929.9

2-077 Accidental poisoning by | X40-X49
and exposure to noxious

substances
2-078 Intentional self-harm X60-X84 950.0-959.9 Intentional self-harm 54
2-079 Assault X85-Y09 960.0-969.9, Other External Causes 55

2-080 All other external causes | W20-W64, W75-W99,|870.0-879.9,
X10-X39, X50-X59, Y10- | 930.0-949.9,
Y89 970.0-999.9,
849.0-849.9

Table A3.4 Characteristics by calendar year: person-years, age, geographic origin, ethnicity, education

ICalendar Year

1990-2004 [1990-1991 [1992-1993 [1994-1995 [1996-1997 [1998-1999 2000-2001 [2002-2004
All immigrants — person
vears 7,383,331 [251,092 612,113 816,362 1,011,954 1,178,117 1,354,406 2,159,287

Percentages

Female 54.5 54.2 543 54.4 54.5 54.5 545 54,5
Age
15-34 36.1 37.0 35.8 35.5 353 35.8 36.5 36.4
35-59 39.0 39.8 40.0 399 39.7 38.7 38.0 38.7
60-74 12.4 13.9 13.7 12.8 12.4 12.6 12.5 11.7
75+ 12.5 9.3 10.5 11.7 12.5 12.9 13.0 13.1
Region of FSU
Russia and Baltic Republics  [30.4 28.8 30.8 30.5 29.4 29.6 30.9 30.9
Thereof: Moscow, St
Petersburg 9.9 13.9 13.7 12.1 10.5 9.4 8.7 8.3
Ukraine, Belarus Moldova 46.1 52.0 47.8 44.7 45.4 46.1 459 46.0
Caucasian and Asian|
Republics 21.8 18.2 19.8 22.6 23.2 22.5 21.6 21.7
Unspecified 1.7 0.9 1.6 2.1 2.0 1.8 1.6 1.4
Education: 13 years and
over 44.9 55.5 52.1 48.3 45.7 44.0 43.0 41.6
Ethnic Group
Jews 82.1 95.1 92.4 89.5 86.1 82.2 78.0 75.7
Non-Jews 17.9 4.9 7.6 10.5 13.9 17.8 22.0 24.3
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Table A3.5a SMRs and 95% confidence intervals by Arrival Cohort and Duration of Residence, by Cause
of Death Group

Males All Ages
All
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9  12.0-14.9
All 1.13 1.12 1.12 1.08 1.06 1.02 0.98
1.1-1.16) 1.1-1.15  (1.09-1.15)  (1.051.11)  (1.03-1.09)  (0.99-1.06)  (0.95-1.02)
N 6563 6516 6089 5329 4501 3444 2471
1990-91 0.97 0.97 1.02 0.98 0.99 1.01 0.98
0.93-1.01)  (0.93-1.01)  (0.98-1.06)  (0.94-1.02)  (0.951.03)  (0.97-1.05)  (0.94-1.02)
N 2248 2309 2446 2368 2417 2457 2353
1992-93 111 1.16 11 1.14 1.09 1.04
(1.04-1.18)  (1.09-123)  (1.04-1.17)  (1.07-121)  (1.02-1.16)  (0.97-1.11)
N 1035 1083 1034 1073 1021 863
1994-95 1.16 1.17 1.18 1.21 1.19
1.09-123) (11124  (1.11-125)  (1.14-128)  (1.12-1.27)
N 1013 1047 1069 1097 942
1996-97 1.21 1.15 1.21 1.20
1.13-1.3)  (1.07-1.23)  (1.13-1.3) 1.12-1.3)
N 778 763 823 730
1998-99 1.37 1.44 1.40
(1.27-1.47) (1.34-1.55) (1.29-1.51)
N 764 810 651
2000-01 1.44 1.39
(132-1.56)  (1.27-1.53)
N 538 477
2002-03 1.68
(1.44-1.93)
N 187

CVD 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9  12.0-14.9

All 0.98 0.99 1.08 1.03 1.01 1.03 1.01
(0.94-1.03)  (0.95-1.04)  (1.03-1.12)  (0.98-1.08)  (0.95-1.06)  (0.96-1.09)  (0.94-1.09)
N 2234 2190 2071 1658 1320 1044 744
1990-91 0.94 0.90 1.06 0.98 0.96 1.02 1.01
(0.88-1) (0.84-096)  (0.99-1.12)  (0.91-1.05)  (0.9-1.04) 0.95-1.1)  (0.94-1.09)
N 931 946 1024 835 741 758 713
1992-93 0.96 1.03 1.08 1.07 1.00 1.01
(0.86-1.05)  (0.93-1.14)  (0.97-1.2) 0.96-1.2)  (0.89-1.12)  (0.89-1.15)
N 393 390 355 319 286 248
1994-95 1.02 1.06 1.09 1.11 1.08
0.92-1.13)  (0.95-1.18)  (0.97-122)  (0.99-125)  (0.95-1.22)
N 356 331 308 305 248
1996-97 1.01 1.10 1.07 1.06
(0.88-1.15)  (0.96-1.25)  (0.93-123)  (0.92-1.23)
N 219 223 214 185
1998-99 1.03 1.20 1.18
0.88-1.2)  (1.04-1.39) (1-1.39)
N 171 193 153
2000-01 1.16 1.10
(0.96-1.38)  (0.89-1.33)
N 121 102
2002-03 1.46
(1.06-1.97)
N 43
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All
neoplasms | 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.45 1.25 1.22 1.27 1.01 1.03 1.01
(1.39-1.52) (1.2-1.32) (1.16-1.28) (1.2-1.33) 0.95-1.06)  (0.96-1.09)  (0.94-1.09)
N 1933 1743 1605 1513 1320 1044 744
1990-91 1.20 1.10 1.13 1.19 0.96 1.02 1.01
A11-131)  (1.01-1.19)  (1.05-1.23) (1.1-1.28) (0.9-1.04) (0.95-1.1) (0.94-1.09)
N 581 603 647 695 741 758 713
1992-93 1.39 1.26 1.14 1.31 1.00 1.01
(1.24-156)  (1.12-1.42)  (1.01-129)  (1.17-1.48)  (0.89-1.12)  (0.89-1.15)
N 300 281 259 287 286 248
1994-95 1.35 1.26 1.24 1.36 1.08
(1.2-1.51) (1.11-1.41) (1.1-1.4) (1.21-1.52)  (0.95-1.22)
N 286 278 266 304 248
1996-97 1.58 1.34 1.32 1.37
(1.39-1.79)  (1.17-1.54) (1.15-1.5) (1.19-1.56)
N 255 215 222 211
1998-99 1.84 1.45 1.56
1.62-2.09)  (1.26-1.66) (1.35-1.8)
N 249 206 189
2000-01 2.09 1.67
(1.81-241)  (1.42-1.97)
N 199 150
2002-03 2.11
(1.63-2.71)
N 63
All
external
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.76 1.66 1.58 1.42 1.34 1.23 0.98
(1.63-1.89) (1.54-1.8) (1.45-1.72)  (1.29-1.56) (1.2-1.49) (1.09-1.39)  (0.82-1.15)
N 714 646 545 427 339 253 142
1990-91 1.23 1.09 1.06 0.92 1.13 1.16 0.95
(1.06-1.41)  (0.93-1.27) (0.9-1.24) 0.77-1.09)  (0.97-1.32) (1-1.35) (0.8-1.13)
N 188 165 154 133 163 177 133
1992-93 1.54 1.32 1.22 1.70 1.52 1.39
(1.25-1.89)  (1.04-1.65)  (0.95-1.55)  (1.37-2.07)  (1.22-1.87)  (1.08-1.77)
N 95 77 70 95 89 66
1994-95 1.87 1.83 2.07 1.90 1.67
(1.54-2.26) (1.5-2.22) (1.71-249)  (1.56-2.29)  (1.32-2.09)
N 107 104 114 109 77
1996-97 1.93 2.03 1.95 2.16
(1.55-237)  (1.64-2.49)  (1.57-2.38)  (1.72-2.67)
N 89 94 95 84
1998-99 2.87 2.76 3.03
(2.39-3.42) (2.3-3.28) (2.47-3.67)
N 125 127 103
2000-01 2.38 2.69
(1.89-2.96)  (2.12-3.38)
N 81 75
2002-03 2.85
(1.91-4.1)
N 29
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Table A3.5a Males All Ages (cont.)

All other
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 0.76 0.91 0.92 0.90 0.91 0.86 0.88
(0.72-0.81)  (0.86-0.96)  (0.87-0.97)  (0.85-0.95)  (0.86-0.97)  (0.8-0.92)  (0.82-0.95)
N 992 1190 1242 1211 1138 867 680
1990-91 0.72 0.82 0.81 0.79 0.88 0.85 0.89
0.65:0.8)  (0.74-091)  (0.73-0.89)  (0.72-0.87)  (0.81-0.95)  (0.78-0.92)  (0.82-0.96)
N 362 364 412 488 620 612 654
1992-93 0.68 1.03 0.96 0.99 0.88 0.84
(0.56-0.81)  (0.89-1.18)  (0.84-1.09)  (0.87-1.11) 0.77-1) (0.74-0.97)
N 118 203 228 267 244 215
1994-95 0.77 0.87 1.04 1.05 1.02
(0.65-0.91) (0.75-1) 0.91-1.17)  (0.93-1.18)  (0.89-1.15)
N 140 195 265 278 243
1996-97 0.73 0.86 0.98 0.91
(0.61-0.88) 0.73-1) (0.85-1.13)  (0.77-1.06)
N 114 156 190 164
1998-99 0.95 1.18 0.98
0.81-1.12)  (1.01-1.36)  (0.82-1.16)
N 144 184 133
2000-01 0.83 0.87
0.66-1.03)  (0.69-1.07)
N 84 84
2002-03 0.98
(0.66-1.4)
N 30
Tll-defined
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.42 1.49 1.21 1.06 0.82 0.83 0.62
(131-1.54)  (1.37-1.62)  (1.11-1.33)  (0.96-1.17)  (0.73-0.93)  (0.72-0.96)  (0.51-0.74)
N 565 587 468 383 269 198 109
1990-91 1.03 1.34 1.11 1.03 0.68 0.68 0.60
(0.87-1.21)  (1.15-1.54)  (0.95-1.29)  (0.88-1.19)  (0.57-0.8)  (0.57-0.82)  (0.49-0.73)
N 149 189 172 176 135 119 102
1992-93 2.15 1.79 1.55 1.05 0.87 1.22
(1.78-257)  (147-216)  (1.26-1.88)  (0.83-1.31)  (0.66-1.12)  (0.95-1.54)
N 120 109 102 80 58 69
1994-95 1.70 1.73 0.96 1.01 1.23
(1.382.07)  (1.432.08)  (0.75-1.21)  (0.78-1.28)  (0.95-1.56)
N 100 113 71 66 67
1996-97 1.80 0.97 1.29 1.25
(1.452.22)  (0.73-1.27) (1-1.64) (0.94-1.64)
N 89 54 66 54
1998-99 1.11 1.56 1.46
(0.84-1.45)  (1.21-1.98)  (1.09-1.92)
N 55 67 51
2000-01 1.34 1.94
0.96-1.81)  (1.44-2.55)
N /M 51
2002-03 1.23
0.61-2.2)
N 11
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Table A3.5b Females All Ages

All
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 0.92 0.94 0.99 0.99 0.95 0.96 0.98
0.9-094)  (0.92:097)  (0.96-1.01)  (0.97-1.02)  (0.93-098)  (0.93-0.99)  (0.95-1.02)
N 6755 6973 6887 6254 5227 4084 2471
1990-91 0.90 0.93 0.99 0.96 0.93 0.95 0.98
(0.87-0.94)  (0.9-097)  (0.95-1.02) (0.93-1) (0.89-0.96)  (0.92:0.99)  (0.94-1.02)
N 2551 2708 2922 2863 2836 2896 2353
1992-93 0.91 0.97 0.98 1.01 1.02 0.98
(0.86-0.96)  (0.92-1.03)  (0.93-1.04)  (0.95-1.06)  (0.96-1.08)  (0.92-1.04)
N 1104 1202 1214 1263 1246 1059
1994-95 0.93 0.95 1.00 1.06 0.96
(0.87-0.99) (0.89-1) (0.94-1.05) (1-1.12) (0.9-1.02)
N 1100 1142 1223 1281 1032
1996-97 0.92 0.93 0.98 0.97
(0.86-0.99) (0.87-1) (0.92-1.05)  (0.91-1.04)
N 776 830 870 782
1998-99 0.92 0.92 1.00
(0.85-1) (0.85-0.99)  (0.92-1.08)
N 632 644 592
2000-01 0.98 1.01
(0.89-1.08)  (0.92-1.12)
N 440 424
2002-03 1.19
(1.01-1.39)
N 152

CVD 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9  12.0-14.9

All 0.85 0.88 0.98 0.97 0.95 0.93 0.88
(0.82-0.89)  (0.85-0.91)  (0.94-1.01)  (0.93-1.01) 0.91-1) (0.88-0.98)  (0.82-0.94)
N 2538 2604 2541 2122 1692 1281 892
1990-91 0.85 0.88 0.98 0.94 0.96 0.92 0.88
(0.8-091)  (0.83-093)  (0.93-1.04) (0.89-1) 09-1.02)  (0.86-0.98)  (0.82-0.94)
N 1051 1187 1232 1053 967 912 853
1992-93 0.84 0.90 1.01 1.02 0.95 0.96
(0.77-0.92)  (0.82:0.99)  (0.92-1.1)  (0.92-1.12)  (0.86-1.06)  (0.86-1.06)
N 474 479 471 426 380 329
1994-95 0.88 0.89 0.93 1.01 0.89
0.8-096)  (0.81-098)  (0.84-1.03)  (0.92-1.12) (0.79-1)
N 439 401 378 393 299
1996-97 0.81 0.82 0.96 0.96
(0.72:0.92)  (0.71-0.93)  (0.85-1.08)  (0.84-1.09)
N 249 236 269 237
1998-99 0.84 0.90 0.98
(0.72:0.97)  (0.77-1.03)  (0.84-1.14)
N 178 191 173
2000-01 0.92 0.86
(0.76-1.1) (0.7-1.04)
N 122 104
2002-03 0.70
(0.45-1.04)
N 25
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All
neoplasms 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.18 1.20 1.17 1.21 1.19 1.16 1.10
(113-123)  (1.15-1.25)  (1.11-1.22)  (1.16-1.27)  (1.13-1.25)  (1.09-1.23)  (1.03-1.18)
N 2024 2086 1929 1777 1466 1126 804
1990-91 1.14 1.15 1.13 1.20 1.15 1.17 1.11
(1.06-1.23)  (1.07-123)  (1.05-1.21)  (1.12-1.29)  (1.08-1.24)  (1.09-1.25)  (1.03-1.19)
N 708 763 806 841 788 818 771
1992-93 1.08 1.22 1.06 1.21 1.21 1.13
(0.96-1.21) (1.1-1.36) (0.94-1.18)  (1.08-1.35)  (1.09-1.35) 1-1.27)
N 295 356 301 333 336 275
1994-95 1.19 1.18 1.26 1.25 1.26
(1.06-1.32)  (1.05-1.31) (1.13-1.4) (1.12-1.39) (1.12-1.4)
N 342 335 350 352 312
1996-97 1.17 1.27 1.25 1.17
(1.03-1.33)  (1.12-1.44) (1.1-1.4) (1.03-1.34)
N 244 265 265 225
1998-99 1.24 1.20 1.22
(1.07-1.41)  (1.05-1.37)  (1.05-1.41)
N 211 214 183
2000-01 1.31 1.34
(A11-1.54)  (1.14-1.58)
N 156 148
2002-03 1.89
(1.47-2.39)
N 68
All
external
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.19 1.13 1.10 1.14 0.94 1.06 1.02
(1.06-1.33) 1-1.27) (0.97-1.25) (0.99-1.3) (0.8-1.1) (0.89-1.26)  (0.82-1.25)
N 317 292 248 213 150 128 92
1990-91 1.24 1.06 0.95 1.02 0.84 1.03 1.03
(1.04-147)  (0.88-127)  (0.77-1.15)  (0.82-1.25)  (0.66-1.05)  (0.83-1.27)  (0.83-1.27)
N 132 119 98 92 77 89 89
1992-93 1.20 1.16 1.08 1.02 1.29 1.06
0.91-1.56)  (0.86-1.52)  (0.77-1.46)  (0.72-1.41)  (0.94-1.74) (0.72-1.5)
N 56 50 40 38 44 32
1994-95 1.01 1.08 1.33 1.32 0.89
0.73-1.37)  (0.77-1.48)  (0.99-1.76)  (0.96-1.77) (0.59-1.3)
N 43 40 49 45 27
1996-97 0.80 1.38 1.24 1.51
(0.5-1.21) 0.98-1.89)  (0.85-1.74)  (1.06-2.09)
N 22 39 33 36
1998-99 1.35 0.87 1.01
0.92-1.92)  (0.53-1.35)  (0.61-1.58)
N 31 20 19
2000-01 1.53 1.49
(0.98-2.28)  (0.92-2.28)
N 24 21
2002-03 1.90
(0.87-3.61)
N 9
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All other
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 0.71 0.76 0.86 0.86 0.85 0.87 0.83
0.67-0.74)  (0.72-0.8) (0.82-0.9) 0.82-09)  (0.81-0.89)  (0.82-0.92)  (0.78-0.88)
N 1295 1437 1687 1684 1528 1240 920
1990-91 0.66 0.69 0.85 0.78 0.82 0.86 0.82
0.6-0.73)  (0.63-0.76)  (0.78-0.92)  (0.72-0.84)  (0.77-0.88)  (0.8-0.92)  (0.77-0.88)
N 447 417 590 668 805 865 872
1992-93 0.73 0.75 0.84 0.93 0.93 0.90
(0.62-0.84)  (0.65-0.86)  (0.75-0.94)  (0.84-1.03)  (0.84-1.03) (0.81-1)
N 185 219 302 375 379 338
1994-95 0.64 0.80 0.92 1.00 0.85
0.55-0.74)  (0.71-09)  (0.83-1.02) 0.9-1.1) (0.76-0.95)
N 176 278 362 396 315
1996-97 0.79 0.81 0.82 0.83
0.68-091)  (0.71-0.93)  (0.71-0.93)  (0.73-0.94)
N 187 228 236 227
1998-99 0.73 0.77 0.93
(0.62-0.85)  (0.66-0.89)  (0.8-1.07)
N 155 173 183
2000-01 0.75 0.84
0.62:091)  (0.7-1.01)
N 106 116
2002-03 0.95
(0.68-1.3)
N 39
Tll-defined
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.22 1.11 0.96 0.83 0.63 0.60 0.66
(1.11-1.33) (1-1.22) 0.86-1.06)  (0.74-0.93)  (0.54-0.72)  (0.51-0.71)  (0.54-0.79)
N 457 411 352 290 211 143 112
1990-91 1.15 1.33 1.16 1.04 0.57 0.52 0.66
0.98-1.34)  (1.14-1.55)  (0.98-1.35)  (0.88-121)  (0.47-0.68)  (0.41-0.64)  (0.54-0.8)
N 163 175 159 158 116 89 107
1992-93 1.32 1.25 1.27 0.60 0.75 0.84
1.04-1.66)  (0.98-1.58) (1-1.58) 045-0.8)  (0.56-0.98)  (0.62-1.11)
N 73 72 79 49 53 48
1994-95 1.48 1.09 0.73 0.69 0.67
(1.18-1.84)  (0.85-1.39)  (0.55-0.94)  (0.51-0.91)  (0.48-0.92)
N 82 67 58 48 38
1996-97 1.41 0.74 0.73 0.77
(1.08-1.81)  (0.53-0.99) (0.51-1) (0.53-1.09)
N 61 42 38 33
1998-99 1.06 0.80 0.54
0.78-14)  (0.55-1.13)  (0.31-0.86)
N 49 32 17
2000-01 0.66 0.93
(0.39-1.05)  (0.58-1.42)
N 18 21
2002-03 1.58
(0.79-2.82)
N 11
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Table A3.6a SMRs and 95% confidence intervals by Arrival Cohort and Duration of Residence, by Cause
of Death Group
Males Under age 60

All
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.74 1.71 1.57 1.46 1.33 1.16 0.91
(1.66-1.82)  (1.63-1.8)  (1.48-1.65)  (1.37-155)  (1.24-143)  (1.07-126)  (0.82-1.01)
N 1767 1637 1328 1059 804 572 358
1990-91 1.13 1.16 1.05 1.01 1.07 1.06 0.90
(1.03-1.24)  (1.06-1.27)  (0.95-1.16)  (0.91-1.11)  (0.97-1.19)  (0.96-1.18)  (0.81-1.01)
N 441 455 407 381 388 392 343
1992-93 1.81 1.68 1.57 1.82 1.48 1.42
(159-2.04)  (147-191)  (136-1.79)  (159-207)  (127-1.7)  (1.21-1.66)
N 259 236 212 231 188 158
1994-95 1.89 2.01 2.06 2.09 1.96
(1.67-213)  (1.77-226)  (1.81-233)  (1.84237)  (1.7-2.25)
N 273 268 250 250 201
1996-97 2.11 1.93 2.18 2.01
(1.85-238)  (1.68-221)  (1.91-248)  (1.73-2.32)
N 251 210 233 183
1998-99 2.46 2.52 2.46
@17-277)  (222-2.84)  (2.14-2.82)
N 271 268 209
2000-01 2.53 2.70
2229 (233311
N 209 190
2002-03 2.33
(1.79-2.98)
N 63

CVD 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9  12.0-14.9

All 1.30 1.28 1.23 1.20 1.15 1.01 0.86
(1.16-1.45)  (1.13-1.44)  (1.08-141)  (1.03-14)  (0.96-137)  (0.81-125)  (0.65-1.1)
N 318 278 222 173 129 85 59
1990-91 0.95 0.95 0.96 0.91 0.92 1.01 0.88
(0.77-1.15)  (0.78-1.16)  (0.77-1.18)  (0.72-1.14)  (0.72-1.17)  (0.78-129)  (0.66-1.13)
N 104 103 93 77 67 64 58
1992-93 1.57 1.05 1.25 1.57 1.45 1.04
(12:203)  (0.73-146)  (0.88-1.74)  (1.11-2.15)  (0.98-2.07)  (0.63-1.62)
N 59 35 36 38 30 19
1994-95 1.49 1.53 1.28 1.69 1.41
(1.11-1.96)  (1.11-206)  (0.86-1.84)  (1.16-239)  (0.89-2.12)
N 52 43 29 32 23
1996-97 1.51 1.48 1.91 1.60
(1.07-2.08) (1-2.12) 1.31-2.7) (1.01-2.4)
N 38 30 32 23
1998-99 1.54 2.37 2.26
(1.05219)  (1.69-3.24)  (1.53-3.23)
N 31 39 30
2000-01 1.95 2.48
(126-2.87)  (1.64-3.61)
N 25 27
2002-03 2.14
(0.98-4.06)
N 9
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Table A3.6a Males under age 60 (cont.)

All
Neoplasms | 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 2.03 1.44 1.47 1.41 1.22 1.20 1.04
(1.85-2.22)  (1.29-1.61)  (1.31-1.65) (124-1.6)  (1.05-1.42)  (1.01-1.42)  (0.85-1.26)
N 467 318 294 240 173 143 105
1990-91 1.32 1.29 1.22 1.31 1.18 1.25 1.02
(1.09-1.58)  (1.07-1.54)  (1.01-1.47)  (1.09-1.57)  (0.96-1.44)  (1.03-1.51)  (0.83-1.24)
N 115 119 116 119 100 111 99
1992-93 2.03 1.25 1.60 1.39 0.89 1.04
(1.57-2.58)  (0.89-1.69)  (1.18-21)  (0.99-1.89)  (0.58-1.31) (0.69-1.5)
N 66 41 50 40 26 28
1994-95 2.10 1.49 1.59 1.72 1.81
(1.65-2.65)  (1.09-1.99)  (1.15-2.14)  (1.26-2.29)  (1.32-2.44)
N 72 46 43 46 44
1996-97 2.48 1.57 1.98 1.50
(1.92-3.14)  (1.11-216)  (1.46-2.64)  (1.02-2.11)
N 68 38 47 32
1998-99 2.80 1.49 1.67
(2.17-3.55)  (1.042.07)  (1.15-2.34)
N 68 35 33
2000-01 3.54 2.16
(2.73-452)  (1.51-3.01)
N 64 35
2002-03 2.23
(1.22-3.74)
N 14
All
External
Causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 2.14 2.20 1.95 1.83 1.65 1.42 1.08
(1.96-2.33) (2.02-24)  (1.76-215)  (1.63-2.04)  (1.45-1.87)  (1.23-1.65)  (0.88-1.32)
N 510 511 388 320 249 183 96
1990-91 1.34 1.30 1.11 1.03 1.40 1.29 1.06
(11-1.61)  (1.07-1.57)  (0.89-1.37)  (0.82-1.28)  (1.16-1.68)  (1.08-1.54)  (0.86-1.31)
N 108 112 85 82 117 125 91
1992-93 1.85 1.94 1.46 2.44 1.77 1.75
(1.43-2.36) (148250 (1.07-1.95)  (1.933.04)  (1.37-2.26) (1.3-2.31)
N 65 60 46 79 65 50
1994-95 2.22 2.36 2.85 2.42 2.18
(1.73-2.81)  (1.85-2.97) (2.3-3.5) (1.94-299)  (1.66-2.8)
N 69 74 91 87 60
1996-97 2.38 2.86 2.21 2.68
(1.84-3.02)  (2.28-355)  (1.73-277)  (2.08-3.41)
N 67 84 73 67
1998-99 3.52 3.31 3.67
(2.88-4.27)  (272-3.99)  (2.94-4.53)
N 105 110 86
2000-01 2.80 3.38
(2.19-353)  (2.63-4.29)
N 72 68
2002-03 3.12
(2.00-4.64)
N 24
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Table A3.6a Males under age 60 (cont.)

All other
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.27 1.55 1.38 1.21 1.22 0.89 0.67
(.1-146)  (1.36-1.77)  (1.2-1.59)  (1.03-142)  (1.02-1.44) 0.7-1.1) (0.5-0.87)
N 205 232 192 153 136 81 53
1990-91 0.86 0.89 0.71 0.69 0.84 0.73 0.67
0.65-1.13)  (0.66-1.17)  (0.51-0.96)  (0.5-0.93)  (0.63-1.09)  (0.54-0.97)  (0.5-0.88)
N 53 49 4 44 56 49 51
1992-93 1.26 2.35 1.53 1.44 1.60 1.33
0.82-1.86)  (1.73:3.11)  (1.06-2.14)  (0.99-2.03)  (1.12-2.21)  (0.89-1.91)
N 25 48 34 33 36 29
1994-95 1.26 1.82 2.08 2.25 2.08
(0.83-1.84)  (1.3-248)  (1.52-2.78) (1.66-3) (1.49-2.82)
N 27 40 45 47 41
1996-97 1.38 1.46 2.39 1.61
0.91-201)  (0.97-2.11)  (1.73-3.2)  (1.07-2.33)
N 27 28 44 28
1998-99 2.05 2.28 1.72
(146-279)  (1.64-3.09)  (1.15-2.49)
N 40 42 28
2000-01 1.68 1.81
(1.08-2.5) 1.16-2.7)
N 24 24
2002-03 1.77
(0.81-3.35)
N 9
ll-defined | 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9  12.0-14.9
All 1.87 2.22 1.76 1.48 1.24 1.09 0.62
(1.64-2.13)  (1.96-251)  (1.52-2.03) (125175  (1.00-1.52)  (0.85-1.39)  (0.51-0.74)
N 231 256 194 141 94 67 109
1990-91 1.23 1.53 1.31 1.02 0.93 0.70 0.60
093-1.6)  (1.18-1.96)  (1.02-1.67)  (0.77-1.34)  (0.67-1.25)  (0.48-0.99)  (0.49-0.73)
N 55 64 67 53 42 32 102
1992-93 2.72 2.38 2.25 2.08 1.45 2.16
(1.96:3.67)  (1.74-3.18)  (1.62:3.05)  (143-2.92)  (0.92217)  (1.46-3.09)
N 42 46 42 33 23 30
1994-95 2.31 3.07 1.99 2.16 1.95
(1.68-3.09)  (2.33:3.98)  (1.34-2.84)  (1.48:3.05  (1.26-2.88)
N 45 57 30 32 25
1996-97 2.75 1.87 2.05 1.87
(2.01-3.68)  (121-276)  (1.35-2.98)  (1.15-2.85)
N 45 25 27 21
1998-99 1.44 2.46 2.36
(0.88-222)  (1.68-347)  (1.52-3.48)
N 20 32 25
2000-01 1.87 3.57
(1.13-2.92)  (2.42-5.06)
N 19 31
2002-03 1.53
(0.50-3.56)
N 5
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Table A3.6b Females under age 60

All 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.26 1.27 1.10 1.14 0.97 0.96 0.98
(1.18-1.34)  (1.18-1.36)  (1.02-1.19)  (1.05-124)  (0.87-1.07)  (0.93-0.99)  (0.95-1.02)
N 906 817 618 532 372 4084 2471
1990-91 1.08 1.10 0.95 1.04 0.85 0.95 0.98
0.96-1.21)  (0.98-1.24)  (0.83-1.08)  (0.91-1.18)  (0.73-0.98)  (0.92-0.99)  (0.94-1.02)
N 289 280 239 245 192 2896 2353
1992-93 1.43 1.36 1.17 1.16 1.06 0.98
(121-1.68)  (1.14-1.62)  (0.95-143)  (0.94-142)  (0.85-132)  (0.92-1.04)
N 144 129 100 93 83 1059
1994-95 1.25 1.25 1.27 1.34 1.24
(1.05-1.48)  (1.03-1.5)  (1.04-1.54)  (1.1-1.62) (1-1.53)
N 137 116 106 107 88
1996-97 1.11 1.37 1.32 1.29
09-135)  (1.13-1.66)  (1.06-1.61)  (1.02-1.6)
N 96 106 95 81
1998-99 1.33 1.31 1.08
(1.09-1.62)  (1.06-1.6)  (0.83-1.38)
N 104 95 64
2000-01 1.74 1.72
(1.41211)  (1.38-2.13)
N 99 86
2002-03 1.84
(1.3-2.54)
N 37

CVD 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9  12.0-14.9

All 1.01 0.78 0.88 0.94 0.69 0.85 0.61
(0.84-121)  (0.62:0.98)  (0.68-1.11)  (0.7-122)  (0.46-098)  (0.56-1.24) (0.34-1)
N 120 79 69 54 30 27 15
1990-91 0.87 0.67 0.73 0.70 0.72 0.80 0.50
0.63-1.17)  (0.46-0.94)  (05-1.04)  (0.45-1.06)  (0.44-1.12)  (0.48-125)  (0.26-0.88)
N 43 33 31 23 20 19 12
1992-93 1.20 0.62 1.18 0.92 0.74 0.99
0.77-1.78)  (03-1.13)  (0.65-1.98)  (0.42-1.74)  (0.27-1.61)  (0.4-2.04)
N 24 10 14 9 6 7
1994-95 0.93 0.92 1.08 1.57 0.56
(055-1.46)  (0.48-1.61)  (0.54-1.93)  (0.83-2.68)  (0.15-1.44)
N 18 12 11 13 4
1996-97 0.73 1.05 0.80 1.42
(033-1.39)  (05-1.93)  (029-1.73)  (0.65-2.7)
N 9 10 6 9
1998-99 1.47 1.46 1.02
(0.8-247)  (0.73-2.61)  (0.38-2.23)
N 14 11 6
2000-01 1.83 0.59
(0.91-3.28)  (0.12-1.74)
N 11 3
2002-03 0.48
(0.01-2.69)
N 1
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Table A3.6b Females under age 60 (cont.)

All 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.47 1.54 1.21 1.30 1.10 1.00 0.89
(134-1.6)  (1.41-1.69)  (1.08-1.34)  (1.15-1.45)  (0.96-1.26)  (0.85-1.18)  (0.74-1.07)
N 500 478 332 299 214 153 114
1990-91 1.21 1.46 1.18 1.26 1.01 1.00 0.91
(1.03-1.42)  (1.25-1.69) (1-1.39) (1.07-1.49)  (0.83-1.21)  (0.83-1.21)  (0.75-1.09)
N 151 175 146 147 116 112 111
1992-93 1.71 1.80 1.23 1.32 1.18 1.05
(1.36-213)  (143-223)  (0.92-1.62)  (0.99-1.73)  (0.86-1.57)  (0.74-1.44)
N 80 82 51 53 45 38
1994-95 1.44 1.70 1.16 1.33 1.30
(1.13-1.8)  (1.34-213)  (0.86-1.54) (1-1.75) (0.95-1.72)
N 75 76 48 52 47
1996-97 1.54 1.34 1.43 1.34
(1.19-1.97) 1-1.77) (1.06-1.89)  (0.97-1.81)
N 64 51 50 43
1998-99 1.18 1.40 1.03
(0.86-1.58)  (1.03-1.85)  (0.7-1.47)
N 45 49 31
2000-01 2.12 1.75
(1.61-2.74)  (1.27-2.34)
N 58 44
2002-03 2.67
(1.76-3.88)
N 27
All
External
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.68 1.50 1.60 1.55 1.27 1.12 1.29
(1.4-2) (1.22-1.82)  (1.29-1.96)  (1.21-1.94)  (0.94-1.67)  (0.79-1.54)  (0.87-1.84)
N 127 102 93 73 51 38 30
1990-91 1.60 1.21 1.09 1.44 0.85 1.13 1.26
(1.17-214)  (0.83-1.71)  (0.72-1.59)  (0.98-2.04)  (0.51-1.32)  (0.75-1.62)  (0.83-1.81)
N 45 32 27 31 19 29 28
1992-93 1.89 1.56 1.57 1.07 1.61 1.25
(1.152.91)  (0.87-2.58)  (0.84-2.69)  (0.49-2.03)  (0.9-2.65  (0.57-2.37)
N 20 15 13 9 15 9
1994-95 1.58 0.56 2.49 1.96 2.14
(0.92-2.53) 0.18-1.3)  (1.56-3.76)  (1.18-3.06)  (1.22-3.47)
N 17 5 22 19 16
1996-97 0.59 2.31 1.67 2.05
(0.19-1.38) (1.39-3.6)  (0.94-276)  (1.12-3.43)
N 5 19 15 14
1998-99 2.36 1.54 1.54
(1.44-3.64)  (0.84-2.59)  (0.74-2.82)
N 20 14 10
2000-01 1.82 2.51
0.97-311)  (1.37-4.22)
N 13 14
2002-03 3.15
(1.27-6.50)
N 7

192



Appendices

Table A3.6b Females under age 60 (cont.)

All other
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 0.85 0.97 0.87 0.85 0.68 0.74 0.83
0.69-1.02)  (0.8-1.18)  (0.7-1.07)  (0.67-1.07)  (0.51-0.9) (0.54-1) (0.78-0.88)
N 105 108 87 75 49 44 920
1990-91 0.67 0.68 0.48 0.68 0.58 0.66 0.82
(0.45-0.96) (0.44-1) 029-0.75)  (0.46:0.96)  (0.37-0.86)  (0.44-0.94)  (0.77-0.88)
N 29 26 20 30 24 29 872
1992-93 0.90 1.27 0.92 1.15 0.72 1.06
(049-152)  (0.78-1.97)  (052-1.52)  (0.67-1.84)  (0.36-1.29)  (0.58-1.77)
N 14 20 15 17 11 14
1994-95 0.82 0.83 1.42 0.89 0.90
(0.46-1.35)  (0.47-1.38)  (0.89-2.15)  (0.49-1.5)  (0.46-1.57)
N 15 15 22 14 12
1996-97 0.89 1.03 1.13 1.09
(05147  (058-1.7)  (0.64-1.83)  (0.58-1.87)
N 15 15 16 13
1998-99 1.15 0.98 1.17
(0.67-1.85)  (0.53-1.64)  (0.62-2)
N 17 14 13
2000-01 1.15 1.90
0.61-1.97)  (1.12:3)
N 13 18
2002-03 0.52
(0.06-1.88)
N 2
I1l-defined
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.04 0.91 0.76 0.80 0.52 0.67 0.35
077137 (0.64-1.25) 051.1) (052117  (0.28:0.87)  (0.37-1.13)  (0.13-0.75)
N 49 37 28 26 14 14 6
1990-91 1.13 0.76 0.85 0.79 0.50 0.66 0.24
(0.69-1.75) (038135  (0.45-1.45)  (0.42-1.36)  (0.22:098)  (0.32-121)  (0.07-0.62)
N 20 11 13 13 8 10 4
1992-93 0.85 0.17 1.20 0.88 0.37 0.82
0.281.98)  (0.0:0.96)  (0.482.47)  (0.29-2.06)  (0.04-1.34)  (0.22-2.09)
N 5 1 7 5 2 4
1994-95 1.67 0.95 0.34 0.91 0.81
(0.83298)  (0352.06)  (0.04-1.22)  (0.29-212)  (0.22-2.06)
N 11 6 2 5 4
1996-97 0.50 1.64 0.79 0.45
(01-147)  (0.753.11)  (0.222.03)  (0.05-1.63)
N 3 9 4 2
1998-99 1.05 1.00 0.48
(038-228)  (0.33-2.34)  (0.06-1.72)
N 6 5 2
2000-01 0.75 1.15
(0.152.18)  (0.31-2.94)
N 3 4
2002-03 0.72
(0.02-4.02)
N 1
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Table A3.7a SMRs and 95% confidence intervals by Arrival Cohort and Duration of Residence, by Cause
of Death Group
Males age 60 and over

All
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.00 1.01 1.04 1.02 1.01 1.00 1.00
0.97-1.03)  (0.98-1.04)  (1.01-1.07)  (0.99-1.05)  (0.98-1.04)  (0.96-1.04)  (0.96-1.04)
N 4796 4879 4761 4270 3697 2872 2113
1990-91 0.94 0.93 1.02 0.97 0.98 1.00 0.99
(0.89-0.98)  (0.89-0.98)  (0.97-1.06)  (0.93-1.02)  (0.93-1.02)  (0.96-1.04)  (0.95-1.04)
N 1807 1854 2039 1987 2029 2065 2010
1992-93 0.98 1.07 1.03 1.03 1.03 0.98
(0.91-1.05) (1-1.15) (0.96-1.1) 0.96-1.1)  (0.96-1.1)  (0.91-1.06)
N 776 847 822 842 833 705
1994-95 1.01 1.02 1.04 1.07 1.08
(0.94-1.09)  (0.95-1.09)  (0.97-1.12) (1-1.15) (1-1.16)
N 740 779 819 847 741
1996-97 1.01 1.00 1.03 1.06
0.92-1.1)  (0.91-1.08)  (0.95-1.12)  (0.98-1.16)
N 527 553 590 547
1998-99 1.10 1.19 1.16
(1-1.2) (1.09-1.3)  (1.05-1.27)
N 493 542 442
2000-01 1.13 1.06
(1.01-1.26)  (0.94-1.19)
N 329 287
2002-03 1.47
(1.22-1.75)
N 124

CVD 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9  12.0-14.9

All 0.95 0.96 1.06 1.01 0.99 1.03 1.03
0.9-099)  (0.92-1.01)  (1.01-1.11)  (0.96-1.06)  (0.94-1.05  (0.96-1.09)  (0.95-1.11)
N 1916 1912 1849 1485 1191 959 685
1990-91 0.94 0.89 1.07 0.99 0.97 1.02 1.02
(0.87-1) (0.83-0.95) (1-1.14) 0.92-1.06)  (0.9-1.04) 0.95-1.1)  (0.95-1.11)
N 827 843 931 758 674 694 655
1992-93 0.89 1.03 1.06 1.03 0.97 1.01
(0.8-099)  (0.93-1.15)  (0.951.19)  (0.91-1.16)  (0.85-1.09)  (0.88-1.15)
N 334 355 319 281 256 229
1994-95 0.97 1.02 1.07 1.07 1.05
(0.86-1.08)  (0.9-1.14)  (0.95-1.21)  (0.95-1.21)  (0.92-1.2)
N 304 288 279 273 225
1996-97 0.94 1.06 1.00 1.02
(0.81-1.09)  (091-1.22)  (0.86-1.15)  (0.87-1.19)
N 181 193 182 162
1998-99 0.96 1.07 1.06
(0.81-1.13)  (0.91-1.25)  (0.88-1.26)
N 140 154 123
2000-01 1.04 0.91
(0.85-1.28)  (0.72-1.14)
N 96 75
2002-03 1.35
(0.93-1.88)
N 34
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Table A3.7a Males age 60 and over (cont.)

All
neoplasms | 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.33 1.22 1.17 1.24 1.25 1.18 1.18
(1.26-1.4)  (1.16-1.29)  (1.11-1.24)  (1.17-1.31)  (1.18-1.33)  (1.11-1.27)  (1.09-1.27)
N 1466 1425 1311 1273 1084 826 611
1990-91 1.18 1.06 1.12 1.16 1.23 1.19 1.17
(1.07-129)  (0.97-1.16)  (1.02-1.22)  (1.07-1.26)  (1.14-1.34)  (1.09-1.29)  (1.08-1.27)
N 466 484 531 576 586 591 580
1992-93 1.28 1.27 1.07 1.30 1.32 1.21
(1.12-1.45)  (1.11-1.44)  (0.93-1.22)  (1.15-1.48)  (1.16-1.49)  (1.05-1.39)
N 234 240 209 247 259 214
1994-95 1.20 1.22 1.19 1.31 1.26
(1.05-1.38)  (1.07-1.39)  (1.04-1.36)  (1.16-1.48)  (1.1-1.44)
N 214 232 223 258 221
1996-97 1.40 1.30 1.21 1.35
(121-1.61)  (1.12-1.51)  (1.04-14)  (1.16-1.56)
N 187 177 175 179
1998-99 1.63 1.44 1.54
(14-1.89)  (1.23-1.67)  (1.31-1.8)
N 181 171 156
2000-01 1.76 1.57
(1.47-2.08)  (1.29-1.88)
N 135 115
2002-03 2.08
(1.54-2.76)
N 49
All
external
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.22 0.86 1.08 0.85 0.88 0.91 0.81
(1.05-1.39)  (0.72-1.02)  (0.91-1.26) (0.7-1.03) 0.7-1.08)  (0.71-1.15) (0.6-1.09)
N 204 135 157 107 90 70 46
1990-91 1.10 0.81 1.00 0.78 0.76 0.94 0.78
(0.87-1.37)  (0.61-1.06)  (0.77-1.26)  (0.58-1.02)  (0.56-1.02) 07-1.23)  (0.56-1.05)
N 80 53 69 51 46 52 42
1992-93 1.13 0.62 0.93 0.68 1.10 0.85
0.77-1.62)  (0.36-0.99)  (0.6-1.39) 0.39-1.1)  (0.71-1.64)  (0.48-1.37)
N 30 17 24 16 24 16
1994-95 1.46 1.18 0.99 1.02 0.92
(1.03-2) 0.79-1.68)  (0.63-1.49)  (0.64-1.55)  (0.54-1.48)
N 38 30 23 22 17
1996-97 1.22 0.59 1.40 1.22
(0.77-1.85)  (0.28-1.09)  (0.88-212)  (0.71-1.95)
N 22 10 22 17
1998-99 1.46 1.33 1.61
(0.89-2.25)  (0.77-213)  (0.94-2.57)
N 20 17 17
2000-01 1.08 0.90
0.49-2.05)  (0.36-1.86)
N 9 7
2002-03 2.02
(0.66-4.71)
N 5

195



Appendices

Table A3.7a Males age 60 and over (cont.)

All other
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 0.69 0.83 0.87 0.87 0.88 0.86 0.91
(0.64-0.74)  (0.78-0.88)  (0.82-0.92)  (0.81-0.92)  (0.83-0.94)  (0.8-0.92)  (0.84-0.98)
N 787 958 1050 1058 1002 786 627
1990-91 0.70 0.81 0.82 0.80 0.89 0.86 0.92
0.62-0.78)  (0.72-0.9)  (0.74-091)  (0.73-0.88)  (0.82-0.96)  (0.79-0.94)  (0.84-0.99)
N 309 315 371 444 564 563 603
1992-93 0.60 0.88 0.90 0.95 0.81 0.80
0.48-0.74)  (0.75-1.03)  (0.78-1.03)  (0.83-1.08)  (0.71-0.93)  (0.69-0.92)
N 93 155 194 234 208 186
1994-95 0.70 0.76 0.94 0.94 0.92
(0.58-0.85)  (0.65-0.89)  (0.82-1.07)  (0.83-1.07)  (0.8-1.06)
N 113 155 220 231 202
1996-97 0.64 0.79 0.84 0.83
0.51-0.79)  (0.66-0.94)  (0.71-0.98)  (0.7-0.98)
N 87 128 146 136
1998-99 0.79 1.03 0.88
0.65-:0.96)  (0.87-1.21)  (0.72-1.07)
N 104 142 105
2000-01 0.69 0.72
(0.53-0.89)  (0.55-0.92)
N 60 60
2002-03 0.82
(0.51-1.26)
N 21
Tll-defined
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.87 2.22 1.76 1.48 1.24 1.09 0.62
(1.64-213)  (1.96251)  (1.522.03)  (1.25-1.75)  (1.00-1.52)  (0.85-1.39)  (0.51-0.74)
N 231 256 194 141 94 67 109
1990-91 1.23 1.53 1.31 1.02 0.93 0.70 0.60
093-1.6)  (1.18-1.96)  (1.02-1.67)  (0.77-1.34)  (0.67-1.25)  (0.48-0.99)  (0.49-0.73)
N 55 64 67 53 42 32 102
1992-93 2.72 2.38 2.25 2.08 1.45 2.16
(1.96-3.67)  (1.74-318)  (1.62-3.05)  (1.43-292)  (0.92-217)  (1.46-3.09)
N 42 46 42 33 23 30
1994-95 2.31 3.07 1.99 2.16 1.95
(1.68-3.09)  (2.33-3.98)  (1.34-2.84)  (1.48-3.05)  (1.26-2.88)
N 45 57 30 32 25
1996-97 2.75 1.87 2.05 1.87
(2.01-3.68)  (1.21-276)  (1.352.98)  (1.15-2.85)
N 45 25 27 21
1998-99 1.44 2.46 2.36
(0.88-2.22)  (1.68-347)  (1.52-3.48)
N 20 32 25
2000-01 1.87 3.57
(1.13-292)  (2.42-5.06)
N 19 31
2002-03 1.53
(0.50-3.56)
N 5
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Table A3.7b Females age 60 and over

All
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 0.88 0.91 0.98 0.98 0.95 0.96 0.92
(0.86-0.91)  (0.89-0.94) (0.95-1) (0.95-1) (0.93-0.98)  (0.93-0.99)  (0.89-0.95)
N 5849 6156 6269 5722 4855 3795 2726
1990-91 0.88 0.91 0.99 0.98 0.93 0.95 0.92
(0.85-0.92)  (0.88-0.95)  (0.95-1.03)  (0.92:0.99)  (0.9-0.97)  (0.92-0.99)  (0.89-0.96)
N 2262 2428 2683 2618 2644 2689 2609
1992-93 0.86 0.94 0.97 0.95 1.02 0.97
(0.81-0.92) (0.88-1) 091-1.02)  (0.94-1.05)  (0.96-1.08)  (0.91-1.03)
N 960 1073 1114 1170 1163 983
1994-95 0.90 0.92 0.98 1.00 0.94
(0.84-0.95)  (0.87-0.98)  (0.92-1.04)  (0.98-1.1) (0.88-1)
N 963 1026 1117 1174 944
1996-97 0.90 0.89 0.95 1.04
(0.83-0.97)  (0.83-096)  (0.88-1.02)  (0.88-1.02)
N 680 724 775 701
1998-99 0.87 0.87 0.99
(0.8-0.95) (0.8-0.95)  (0.91-1.08)
N 528 549 528
2000-01 0.87 0.92
(0.78-0.97)  (0.82-1.02)
N 341 338
2002-03 1.06
(0.88-1.28)
N 115

CVD 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9  12.0-14.9

All 0.85 0.88 0.98 0.97 0.96 0.93 0.89
(0.81-0.8%)  (0.85-0.92)  (0.94-1.02)  (0.93-1.01) 0.91-1) (0.88-0.98)  (0.83-0.95)
N 2418 2525 2472 2068 1662 1254 877
1990-91 0.85 0.89 0.99 0.97 0.97 0.92 0.89
(0.8-091)  (0.84-0.94)  (0.93-1.05)  (0.89-1.01)  (0.9-1.03)  (0.87-0.99)  (0.83-0.95)
N 1008 1154 1201 1030 947 893 841
1992-93 0.83 0.91 1.00 0.95 0.96 0.96
(0.75-0.91) (0.83-1) 091-1.1)  (0.92-1.12)  (0.86-1.06)  (0.85-1.07)
N 450 469 457 417 374 322
1994-95 0.88 0.89 0.93 1.02 0.90
(0.79-096)  (0.8-098)  (0.84-1.03)  (0.9-1.11)  (0.8-1.01)
N 421 389 367 380 295
1996-97 0.82 0.81 0.97 1.00
(0.72:0.93)  (0.71-092)  (0.85-1.09)  (0.83-1.08)
N 240 226 263 228
1998-99 0.81 0.87 0.98
(0.69-0.94)  (0.75-1.01)  (0.84-1.14)
N 164 180 167
2000-01 0.87 0.87
(0.72-1.05)  (0.71-1.05)
N 111 101
2002-03 0.72
(0.46-1.06)
N 24
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Table A3.7b Females age 60 and over (cont.)

All
neoplasms 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.11 1.12 1.16 1.20 1.20 1.18 1.15
1.05-1.17)  (1.07-1.18) (1.1-1.22) (1.14-126)  (1.14-127)  (1.11-1.26)  (1.06-1.24)
N 1524 1608 1597 1478 1252 973 690
1990-91 1.13 1.08 1.12 1.20 1.18 1.20 1.15
(1.03-1.22)  (0.99-1.17)  (1.04-1.21) (1.1-1.28) (1.1-1.28) (1.12-1.3) (1.06-1.24)
N 557 588 660 694 672 706 660
1992-93 0.95 1.12 1.03 1.19 1.22 1.14
(0.83-1.09)  (0.99-1.26) (0.9-1.16) (1.05-1.34)  (1.08-1.37) (1-1.29)
N 215 274 250 280 291 237
1994-95 1.13 1.08 1.28 1.19 1.25
(1-1.28) 0.95-1.22)  (1.14-1.43) (1.1-1.39) (1.1-1.41)
N 267 259 302 300 265
1996-97 1.08 1.26 1.21 1.24
(0.93-1.25) (1.1-1.44) (1.05-1.38)  (0.98-1.32)
N 180 214 215 182
1998-99 1.25 1.15 1.27
(1.07-1.46)  (0.98-1.34)  (1.08-1.49)
N 166 165 152
2000-01 1.07 1.22
(0.87-1.31) (1-1.48)
N 98 104
2002-03 1.58
(1.14-2.15)
N 4
All
external
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.00 1.00 0.93 1.00 0.83 1.04 0.92
(0.86-1.15)  (0.86-1.15)  (0.79-1.09)  (0.84-1.18)  (0.68-1.01)  (0.83-1.28)  (0.71-1.18)
N 190 190 155 140 99 90 62
1990-91 1.11 1.01 0.90 1.00 0.84 0.99 0.95
(0.89-1.37)  (0.81-1.25) 0.7-1.14) 0.68-1.15)  (0.64-1.08)  (0.75-1.27)  (0.73-1.22)
N 87 87 71 61 58 60 61
1992-93 1.00 1.04 0.93 0.89 1.18 1.00
(0.7-1.38) 0.72-145)  (0.62-1.36)  (0.68-1.45)  (0.79-1.69) (0.63-1.5)
N 36 35 27 29 29 23
1994-95 0.82 1.25 0.97 1.01 0.48
(0.54-1.2) 0.87-1.74)  (0.64-1.41) (0.7-1.56) (0.24-0.86)
N 26 35 27 26 11
1996-97 0.90 1.00 1.02 1.07
(0.52-1.43)  (0.61-1.54) (0.6-1.61) (0.81-1.96)
N 17 20 18 22
1998-99 0.76 0.43 0.74
(0.38-1.36)  (0.16-0.94) (0.34-1.4)
N 11 6 9
2000-01 1.29 0.82
(0.64-2.31) (0.33-1.7)
N 11 7
2002-03 0.80
(0.1-2.88)
N 2

198



Appendices

Table A3.7b Females age 60 and over (cont.)

All other
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 0.70 0.75 0.86 0.86 0.86 0.87 0.83
0.66-0.74)  (0.71-0.79)  (0.82-0.91)  (0.82-0.91)  (0.81-0.9)  (0.82-0.92)  (0.78-0.89)
N 1190 1329 1600 1609 1479 1196 884
1990-91 0.66 0.69 0.87 0.86 0.83 0.87 0.83
0.6-0.73)  (0.62-0.76)  (0.8-0.95)  (0.73-0.85)  (0.77-0.89)  (0.81-0.93)  (0.77-0.89)
N 418 391 570 638 781 836 840
1992-93 0.71 0.72 0.84 0.79 0.94 0.89
(0.61-0.83)  (0.62-0.83)  (0.74-0.94)  (0.83-1.02)  (0.85-1.04) (0.8-1)
N 171 199 287 358 368 324
1994-95 0.62 0.80 0.90 0.92 0.85
(053-073)  (0.71-09)  (0.81-1.01)  (0.9-1.11)  (0.76-0.95)
N 161 263 340 382 303
1996-97 0.78 0.80 0.80 1.00
(0.67-0.9) (0.7-0.92) 0.7-0.91)  (0.71-0.93)
N 172 213 220 214
1998-99 0.70 0.75 0.91
(0.59-0.83)  (0.64-0.88)  (0.78-1.06)
N 138 159 170
2000-01 0.72 0.77
(0.58-0.88)  (0.62-0.93)
N 93 98
2002-03 0.99
0.7-1.37)
N 37
Tll-defined
causes 0.0-1.9 2.0-3.9 4.0-5.9 6.0-7.9 8.0-8.9 10.0-11.9 12.0-14.9
All 1.24 1.13 0.98 0.83 0.63 0.60 0.70
(1.12-137)  (1.02-125)  (0.88-1.09)  (0.73-0.94)  (0.55-0.73)  (0.5-0.71)  (0.57-0.84)
N 408 374 324 264 197 129 106
1990-91 1.15 1.40 1.20 0.83 0.58 0.50 0.71
0.97-1.36)  (1.2-1.64)  (1.01-1.41)  (0.9-1.25) (0.47-0.7) 0.4-0.63)  (0.58-0.86)
N 143 164 146 145 108 79 103
1992-93 1.38 1.37 1.27 1.07 0.78 0.84
1.07-1.75)  (1.07-1.73) A-1.6) 0.42-0.78)  (0.58-1.02)  (0.61-1.13)
N 68 71 72 44 51 44
1994-95 1.46 1.11 0.76 0.58 0.66
(1.14-1.84)  (0.85-1.43)  (0.57-0.99)  (0.48-0.9)  (0.46-0.92)
N 71 61 56 43 34
1996-97 1.56 0.64 0.72 0.67
(1.18-2.01)  (0.44-0.9) (0.5-1) (0.55-1.15)
N 58 33 34 31
1998-99 1.06 0.77 0.55
0.77-143)  (051-1.12)  (0.31-0.9)
N 43 27 15
2000-01 0.65 0.89
0.36-1.07)  (0.52-1.43)
N 15 17
2002-03 1.79
(0.86-3.29)
N 10
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Section 12.0 Curriculum Vitae

Name

Date of Birth
Place of Birth
Nationality
Marital Status

Ari Meir Paltiel
10 May, 1950
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