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Explaining immigrant–native differences in health at
birth: The role of immigrant selectivity in Spain

Alessandro Ferrara1,2,3 and Marco Cozzani4
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4University of Florence

Evidence shows that immigrants are often in better health than the native born—the so-called ‘immigrant

health paradox’—and this advantage may extend to their children’s health. A commonly cited but rarely

tested explanation is the ‘selectivity hypothesis’, positing that immigrants are healthier due to selection at

origin based on health or socio-economic status (SES). Using 2007–19 Spanish birth registries, we

investigate immigrant–native gaps in health at birth and whether they are explained by immigrants’

educational selectivity. We find that babies born to immigrants are less likely to be low birthweight

(LBW) but are disadvantaged in terms of macrosomia and gestational age. Selectivity is associated with

reduced LBW even after accounting for parental SES, explaining the lower risk among children of

Northern African and Latin American immigrants but not across other parental country-of-birth groups.

Selectivity is not associated with other birth outcomes. We confirm the selectivity hypothesis but question

its universality across groups and health outcomes.

Supplementary material for this article is available at: http://dx.doi.org/10.1080/00324728.2025.2481953
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Introduction

A large literature documents immigrant advantages
in health (Palloni and Arias 2004; Ichou and
Wallace 2019; Markides and Rote 2019). This
finding is often referred to as the ‘healthy immigrant
effect’ or ‘immigrant health paradox’ (IHP), because
immigrants are healthier despite being on average
socio-economically disadvantaged (Bostean 2013;
Juárez et al. 2017; Luthra et al. 2020). A key question
is whether and how these health advantages are
transmitted from one migrant generation to the
next. Studies, mostly from the United States (US),
suggest that the IHP may extend to the second gen-
eration very early on, as they have found that chil-
dren of immigrants are also more likely to be in
better health at birth (e.g. less likely to be low

birthweight) compared with children of the native
born (Teitler et al. 2012; Giuntella 2016; Martinson
et al. 2017; Dello Iacono et al. 2024). These are
impactful differences, since birth outcomes are
crucial predictors of socio-economic and health out-
comes across the life course (Härkönen et al. 2012;
Almond et al. 2018; Cozzani and Härkönen 2023),
which in turn may influence migrants’ integration
opportunities.
European research on the IHP among adults and

especially among their children is lagging and less
conclusive (Nielsen and Krasnik 2010; Juárez et al.
2017; Markides and Rote 2019; Florian et al. 2021;
Florian et al. 2023). Studies have found contrasting
results both across and within European countries
and also across birth outcomes and immigrant
groups (Juárez and Revuelta-Eugercios 2014, 2016;
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Milewski and Peters 2014; Florian et al. 2023). In
Spain, the context of this study, there have been
opposing findings on immigrant–native gaps in
health at birth across different outcomes (e.g. low
or high birthweight) and different migrant groups
(e.g. North African vs South Asian immigrants)
(Cebolla-Boado and Salazar 2016; Juárez et al.
2017). These contrasting patterns remain unex-
plained, partly because studies on the topic are
mostly descriptive and have rarely tested the mech-
anisms behind the IHP (Gagnon et al. 2009; Juárez
and Revuelta-Eugercios 2016).
A commonly cited explanation for the IHP is that

immigrants could be positively selected in their
origin countries in terms of health, socio-economic
status (SES), or other relevant characteristics, and
this should positively affect their own health and
that of their children (Giuntella 2016; Ichou and
Wallace 2019; Feliciano 2020; Florian et al. 2021).
However, despite its popularity, the selectivity
hypothesis is rarely rigorously tested (Feliciano
2020). Although some studies have shown that immi-
grants are positively selected compared with individ-
uals in their birth countries who do not migrate, they
rarely link this empirically with immigrants’ (or their
children’s) better health in their destination countries
(Riosmena et al. 2013; Feliciano 2020). Studies that
have attempted to explain immigrants’ (or their chil-
dren’s) health advantages directly through their
selection at origin have produced mixed results on
the selectivity hypothesis (Fenelon 2013; Martinez
et al. 2015; Ichou and Wallace 2019; Florian et al.
2021; Luthra and Platt 2023). This could be, for
instance, because they studied different countries of
immigration or tested the selectivity hypothesis
using different methods and for different health
outcomes.
We address these gaps by analysing differences in

children’s health at birth by parental migrant status
in Spain and investigating whether these differences
are explained by immigrant selectivity, specifically
in terms of educational attainment. We use 2007–19
vital statistics data covering all births in Spain and
estimate immigrant–native gaps in key indicators
related to birthweight and gestational age: low birth-
weight (LBW), high birthweight (HBW), and
preterm and post-term births. We estimate the
impact of immigrant selectivity on children’s health
at birth and examine whether immigrant–native
gaps are mediated by it. In line with the prior litera-
ture, we capture immigrants’ educational selectivity
using an indicator of relative education (contextual
attainment), which measures individuals’ rank in
the educational attainment distribution of their

country of birth (Ichou 2014; Feliciano and Lanuza
2017; Florian et al. 2021).Byplacing immigrants’ indi-
vidual level of education within the distribution in
their origin country, this relative education measure
directly captures the extent to which migrants are
positively selected at origin in terms of educational
attainment. Educational selectivity should be associ-
ated with positive selection in other dimensions,
including health itself (Chiswick et al. 2008; Ichou
and Wallace 2019) and health correlates, such as
higher pre-migration social status and economic
resources (Ichou 2014; Engzell and Ichou 2020).
Our study makes several new contributions to the

literature. First, we provide novel evidence on the
IHP and the health of second-generation immigrants
in Europe by investigating differences in birth out-
comes by migration status in a European country
experiencing recent immigration. Second, we con-
tribute to the literature on the selectivity hypothesis,
by investigating whether educational selectivity
explains immigrant–native gaps in health at birth.
Third, unlike most studies, thanks to the large size
of our data set we are able to investigate our research
questions thoroughly across the varied national-
origin groups in the Spanish migrant population.
Fourth, we test the impact of educational selectivity
more rigorously, compared with previous studies, by
accounting for its confounding with parents’ abso-
lute education and country-of-birth characteristics
(Engzell 2019). Fifth, we investigate heterogeneity
in its impact across immigrants’ educational attain-
ment and country of birth and their children’s birth
cohort. Finally, we also focus on birth outcomes
such as macrosomia (weighing more than 4.5 kgs)
and post-term births (gestational age > 41 weeks),
which are rarely studied (Torche and Conley 2016).

Background

The immigrant health paradox and health at
birth

A large literature finds health advantages for
foreign-born individuals, in spite of their lower SES
and other disadvantages they may face (Antecol
and Bedard 2006; Fenelon 2013; Lariscy et al.
2015). A key question is whether and how this
advantage extends to their descendants. Early
health outcomes, such as birthweight and gestational
age, strongly affect health status over the life course
(Härkönen et al. 2012; Cozzani and Härkönen 2023).
Moreover, research has shown that these outcomes
are strongly socially stratified and thus represent a
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key mechanism for intergenerational transmission of
(dis)advantage (Aizer and Currie 2014; Almond
et al. 2018; Cozzani 2023). For these reasons,
research attention has been directed towards immi-
grant–native gaps in early-life health and whether
an IHP also exists for these outcomes.
Studies from the US (and to some extent other

Anglo-Saxon countries) have confirmed an IHP in
birth outcomes for the children of immigrants
(Wingate and Alexander 2006; Teitler et al. 2012;
Giuntella 2016; Martinson et al. 2017). European
research on the topic is less developed and has pro-
duced more mixed results (Juárez et al. 2017;
Florian et al. 2021). For example, a recent compara-
tive study across European countries found that
LBW deliveries were less common among immi-
grants than the native born in France but more
common among immigrants than the native born in
the Netherlands and the UK (Florian et al. 2023).
Also, findings within countries have been mixed
and vary across health outcomes and immigrant
groups (Pedersen et al. 2012; Juárez and Revuelta-
Eugercios 2014, 2016; Milewski and Peters 2014).
In Spain, the childrenof immigrants are less likely to

be bornwithLBWbut alsomore likely to be bornwith
HBW (Cebolla-Boado and Salazar 2016; Juárez et al.
2017). Immigrant–native gaps in gestational age also
vary, with some immigrant groups experiencing a
higher likelihood of preterm birth than Spanish-born
parents and others experiencing a lower likelihood
(Juárez and Revuelta-Eugercios 2014). Some
national-origin groups have an advantage at one tail
of the birthweight or gestational age distribution and
a disadvantage at the other (e.g. a lower LBW and a
higher HBW prevalence compared with children of
the native born), suggesting that there may be signifi-
cant unexplored heterogeneity within the migrant
population (Juárez and Revuelta-Eugercios 2014).
These outcome- and origin-specific immigrant–

native gaps in health at birth are still unexplained,
partly becausemost studies lack information onmech-
anisms (Gagnon et al. 2009; Juárez and Revuelta-
Eugercios 2016). The literature on the IHP has ident-
ified immigrant selectivityasakey theoreticalmechan-
ism behind immigrant–native gaps in health (Jasso
et al. 2004; Feliciano 2020). However, this theory has
rarely been rigorously tested in practice and never in
the Spanish case (Feliciano 2020; Florian et al. 2021).

Explaining the paradox: Immigrant selectivity

According to the selectivity hypothesis, the IHP
could be explained by the fact that immigrants are

positively selected in terms of observable and/or
unobservable characteristics compared with individ-
uals who do not migrate from their countries of
origin (Jasso et al. 2004; Feliciano 2020; Luthra and
Platt 2023). For example, immigrants could be
directly selected in terms of health, since sick or
fragile individuals are less likely to migrate (Jasso
et al. 2004; Akresh and Frank 2008; Chiswick et al.
2008; Giuntella 2017). They could also be positively
selected based on SES (e.g. education, wealth, or
social standing), which is associated with both adult
health and children’s health at birth (Link and
Phelan 1995; Ichou and Wallace 2019; Feliciano
2020; Panico et al. 2024). In particular, mothers
from higher socio-economic backgrounds are less
likely to engage in unhealthy behaviours during
pregnancy (e.g. smoking), which are major determin-
ants of poor birth outcomes in high-income countries
(Kramer et al. 2000; Härkönen et al. 2018).
Despite its popularity, the immigrant selectivity

hypothesis is rarely tested as an explanation for the
IHP (Feliciano 2020), as repeated measures of
health prior to and post migration are seldom avail-
able. Several studies have established that immi-
grants are healthier than non-migrants in their
countries of origin (Akresh and Frank 2008; Rios-
mena et al. 2013; Riosmena et al. 2017). However,
this provides only indicative evidence for selectivity
as the mechanism behind immigrant health advan-
tages (Feliciano 2020). Few studies have empirically
linked health selection at origin with subsequent
health at destination to establish whether and to
what extent selectivity could explain the IHP (Feli-
ciano 2020). Some recent studies represent notable
exceptions, but they have produced contrasting evi-
dence on the selectivity hypothesis (Fenelon 2013;
Martinez et al. 2015; Ro et al. 2016).
A promising alternative for testing the selectivity

hypothesis is to investigate the role of immigrants’
educational selectivity, measured through a widely
used indicator of relative education developed in
Ichou (2014). It is computed, for each migrant, as
the percentage of people (aged 0–100) of the same
country of origin, sex, and age group whose level
of educational attainment is lower, plus half of the
percentage of people with the same level of edu-
cation. Unlike absolute education, immigrants’ rela-
tive education measures their position in the
educational distribution of their country of origin
and hence captures the extent to which they are
selected. For example, a migrant with a relative edu-
cation higher than 50 would be considered positively
selected, because they are more educated than most
people in their origin country.

Immigrant selectivity and gaps in health at birth 3



Educational selectivity can be associated with
better health for migrants and their children
through different channels. First, given the estab-
lished association between SES and health, edu-
cational selectivity can proxy for immigrants’ health
selectivity (Link and Phelan 1995; Marmot 2005;
Mackenbach et al. 2018; Ichou and Wallace 2019),
which would directly affect their children’s health
at birth (Conley and Bennett 2000; Currie and
Moretti 2007). Second, higher (relative) education
is associated with better health behaviours, such as
less smoking and drinking (Pampel et al. 2010;
Fenelon 2013; Florian et al. 2021), which also posi-
tively affect health at birth (Kramer et al. 2000;
Panico et al. 2024). Third, educational selectivity
should also proxy for selection in other pre-
migration SES factors, such as wealth and economic
resources (Engzell 2019; Luthra and Platt 2023),
which are also positively associated with health at
birth (Cozzani 2023; Panico et al. 2024).
Three studies have attempted to test the effect of

immigrants’ educational selectivity on their own
health and that of their children (Ichou and
Wallace 2019; Florian et al. 2021; Luthra and Platt
2023). The results of these studies are somewhat sup-
portive of the selectivity hypothesis but not fully con-
sistent. Florian et al. (2021) and Ichou and Wallace
(2019) found that educational selectivity explained
part of immigrants’ and their descendants’ health
advantages in France. By contrast, Luthra and Platt
(2023) found that immigrants’ educational selectivity
was not associated with their health advantage in the
UK.
These inconsistencies could be driven by different

factors. First, results could vary because studies have
investigated different destination countries. Second,
studies have varied in the rigour with which they
test the selectivity hypothesis. Florian et al. (2021)
compared immigrant–native differences in children’s
health at birth net of parents’ relative or absolute
education separately, and interpreted differences as
the role of selectivity. However, the health impact
of parents’ relative education (their educational
rank at origin) was partly confounded with their
absolute education (i.e. their actual academic certifi-
cates) and other factors, especially at the country-of-
origin level (Engzell 2019). Ichou andWallace (2019)
accounted for this by estimating the impact of
parents’ relative education net of their absolute edu-
cation. However, they fitted their models on the full
sample of migrants and native born, which may have
led to collinearity issues, since absolute and relative
education are almost perfectly collinear for the
native born (Ferrara and Luthra 2024). Luthra and

Platt (2023) have provided the most stringent test
so far by measuring the impact of relative education
net of absolute education and country-of-origin fixed
effects in a sample of immigrants only. This has been
a standard approach in studies of migrant inequal-
ities in educational attainment, where the indicator
of educational selectivity was first developed
(Ichou 2014; Engzell 2019; Brunori et al. 2020).
However, Luthra and Platt (2023) obtained null
results using that approach.
We address some of these limitations by investi-

gating the immigrant selectivity hypothesis in a
new context and testing it more rigorously. Spain is
a relatively recent destination country for immi-
grants, with a different migrant population and
reception conditions compared with France and the
UK. Moreover, Spain is an interesting case because
of its unexplained immigrant–native gaps in health
at birth across outcomes as well as within and
across origin countries (Juárez et al. 2017), as we
address in this study. We test the selectivity hypoth-
esis more rigorously than prior studies by following
the approaches of both Florian et al. (2021) and
Luthra and Platt (2023). Moreover, we are able to
investigate the hypothesis across immigrants’
country-of-birth groups thanks to the large size of
our data set. Finally, we address heterogeneity in
the impact of educational selectivity across three
key dimensions: parental education, income in par-
ental country of birth, and children’s birth cohort.
Previous studies on immigrant educational select-

ivity have shown that its impact on socio-economic
outcomes may vary across immigrants’ educational
attainment and the income level of their origin
countries (Ichou 2014; Brunori et al. 2020; Luthra
and Platt 2023). However, results are not always con-
sistent, partly because hypotheses on these effects
are sometimes contrasting. On the one hand, immi-
grants from low-income countries or with lower edu-
cational attainment may face greater barriers in
terms of the extent to which their selectivity can be
translated into better health for them and their chil-
dren. For example, they may face a higher level of
discrimination or greater barriers to gaining stable
residency status and accessing medical care. On the
other hand, relative education could be more
impactful for such immigrants because their absolute
education is likely to be a poorer indicator of their
true socio-economic resources (Heath et al. 2008).
This is because the relative value of less prestigious
academic qualifications varies more across countries
than the relative value of tertiary degrees (Ichou
2014). Furthermore, the value of educational qualifi-
cations is likely to vary more within low-income
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countries, as they are likely going through fast edu-
cational expansions (Luthra and Platt 2023). We
test these contrasting hypotheses by investigating
whether there is a heterogeneous impact of edu-
cational selectivity on birth outcomes across both
the educational attainment and country of birth of
immigrants.
Another relevant dimension for heterogeneity is

immigrants’ length of stay. Studies have found that
the health advantage of immigrants declines as
they spend more time in the destination country, as
they may be exposed to socio-economic disadvan-
tage, discrimination, and unhealthy behaviours
(Acevedo-Garcia et al. 2010; Giuntella 2017; Rios-
mena et al. 2017; Ichou and Wallace 2019). Unfortu-
nately, our data lack information on immigrants’
time since arrival for testing this hypothesis directly.
However, we provide an indirect test by estimating
the impact of immigrant selectivity on the health of
children born in different time periods (pre-2011
and 2011 onwards). We exploit the fact that the
bulk of immigration in Spain started in the 2000s
(Juárez and Revuelta-Eugercios 2014) and assume
that pre-2011 births will have been mostly to immi-
grants who had lived in Spain for less than 10
years, while the share of longer-staying immigrant
parents will be higher among births from 2011
onwards. We therefore expect a larger impact of edu-
cational selectivity on health at birth for pre-2011
births.

Data and methods

Data

We use Spanish vital statistics data from the Spanish
Statistical Institute (Instituto Nacional de Estadís-
tica; INE), covering all births in Spain between
2007 and 2019 (N = 5,629,620). From these, we
exclude multiple births and stillbirths (2 per cent of
the sample), births outside Peninsula Spain (1 per
cent of the sample), and teenage births (2 per cent
of the sample). We exclude cases with missing infor-
mation on any of our explanatory or control vari-
ables (9 per cent of the sample). Out of the
remaining cases, about 5 per cent are missing birth-
weight and 15 per cent are missing gestational age.
We define separate analytical samples for the two
outcome variables (birthweight: N = 4,729,762;
gestational age: N = 4,190,996).
To address missingness in gestational age, we ran

some robustness checks using a variable imputing
preterm births (provided by INE). We refrained

from using this variable in our main specifications
because it does not impute post-term births, which
vary by migration background (as shown later).
Results were robust and are available on request.
To build our measure of relative education, we use

the Barro–Lee data set, which comprises the distri-
bution of educational attainment in the adult popu-
lation by sex and five-year age group in 146
countries from 1950 to 2010 (Barro and Lee 2013).

Measures

We study two indicators derived from distributions
of birthweight and gestational age. The first iden-
tifies LBW babies (birthweight < 2.5 kg), HBW
babies (birthweight > 4.5 kg), and babies with birth-
weight lying between these two extremes. The
second indicator identifies preterm births (hence-
forth PTBs; gestational weeks < 37), post-term
births (gestational weeks > 41; POTBs henceforth),
and babies born at gestational ages between these
extremes.We follow this approach to identify a refer-
ence category (i.e. normal weight or term) that
excludes both extremes of the weight or term distri-
bution, in line with prior Spanish studies (Juárez and
Revuelta-Eugercios 2014).
Our main independent variable is children’s

migration background, based on whether their
parents are international immigrants (i.e. foreign-
born). We define four groups based on parents’
country of birth: native-origin children (with two
Spanish-born parents); 2.5-generation children with
a foreign-born father (and a Spanish-born mother);
2.5-generation children with a foreign-born mother
(and a Spanish-born father); and second-generation
children (with two foreign-born parents). We also
define a variable detailing parents’ specific country
or region of birth. We identify the 15 most
common birth countries in our sample (covering
about 75 per cent of the sample of migrant
parents), and we group the remaining observations
into six macro regions defined in the Barro–Lee
data set. For 2.5-generation children, we assign
them the country/region of birth of the immigrant
parent. For second-generation children of mixed-
origin immigrant couples, we assign the birth
country/region of the parent with the higher relative
education (in line with Florian et al. 2021), but
results are robust to simply assigning the mother’s
country or region of birth.
Our second set of key variables is parents’ absolute

and relative educational attainment. We convert
parents’ absolute educational attainment into
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Barro and Lee’s (2013) categories (no formal edu-
cation, incomplete primary, complete primary,
lower secondary, upper secondary, and tertiary edu-
cation). To build the relative education variable, we
match our data with information on educational dis-
tributions from the Barro–Lee data set. Following
Ichou (2014), we define relative education for each
parent as the percentage of individuals from the
same country of birth, same sex, and same five-
year birth cohort with a lower educational attain-
ment, plus half the percentage of individuals with
the same level of education. For Spanish-born
parents we follow the same procedure, comparing
their educational attainment with the Spanish edu-
cational distribution. The measure we obtain is an
indicator of individuals’ relative education (context-
ual attainment) in their birth country. In the case of
immigrant parents, it also captures their educational
selectivity at origin (Ichou 2014; Feliciano and
Lanuza 2017). In line with prior studies (e.g.
Florian et al. 2021), we apply the dominance cri-
terion for native-origin and second-generation chil-
dren, using the higher value of the two parents’
absolute and relative education, while for 2.5-gener-
ation children we always use the relative education
of the immigrant parent (Florian et al. 2021). Our
results are robust to using both parents’ education
together and to using maternal education only.
Finally, we create a set of control variables that we

include in all our models: the child’s sex, birth year,
birth month, and whether they were firstborn, and
also Spanish province fixed effects, mother’s age at
birth (20–29, 30–34, 35+), and mother’s relationship
status (married, single, divorced, widowed).
Table 1 describes our analytical sample of births

by children’s migration background. Our descriptive
estimates suggest a lower prevalence of LBWamong
second-generation children and 2.5-generation chil-
dren of a migrant mother and a native-born father.
However, all immigrant-origin children are disad-
vantaged in terms of the other outcomes we con-
sider: they show a higher prevalence of HBW,
PTBs, and POTBs. Table 1 also shows some other
compositional differences. For example, among
babies with at least one immigrant parent, those
born to two Moroccan immigrants are the largest
group (28 per cent of births). Immigrant mothers
are more likely to be younger (aged 20–29 on
giving birth), especially those who are partnered
with immigrant fathers. Our estimates also show
that second-generation immigrant children are
strongly disadvantaged in terms of parents’ absolute
education, while 2.5-generation children are less dis-
advantaged, especially those with a Spanish-born

father. Among children with two foreign-born
parents only 16 per cent have a tertiary-educated
parent, against 46 per cent of those with two
native-born parents.
The picture is different when we look at parents’

relative education. We find that immigrant parents’
relative education is, on average, higher than 50
per cent, suggesting that they are more educated
than the median for comparable individuals in their
countries of birth (i.e. they are positively selected
in terms of educational attainment). On average,
immigrant mothers of 2.5-generation children are
more educated than 70 per cent of comparable indi-
viduals in their birth countries, while immigrant
parents of second-generation children are more edu-
cated than 59 per cent of their counterparts. Import-
antly, in terms of parents’ relative education, 2.5-
generation children are advantaged compared with
native-origin children, and second-generation chil-
dren are only marginally disadvantaged, a major
change compared with their disadvantage in terms
of absolute education. Although immigrants are posi-
tively selected on average, Figure S1 (supplementary
material) shows that immigrant parents from all
national/regional origin groups are drawn from the
entire educational distribution.

Methods

We use multinomial logistic regressions and compute
average marginal effects (Mood 2010) to model
birthweight (LBW and HBW vs normal weight)
and gestational age (PTB and POTB vs normal
gestational age). We run our first set of analyses on
the full sample, estimating immigrant–native gaps
in the likelihood of children being LBW, HBW,
PTB, and POTB using a series of nested models.
We follow the approach proposed in Florian et al.
(2021). In Model 1, we estimate gaps net of our set
of control variables. In Model 2a, we additionally
control for parents’ absolute educational attainment,
whereas in Model 2b we instead control for their
relative education. We run models comparing
native-origin children with immigrant-origin chil-
dren by migrant generation (2.5 and second gener-
ation) or by their country/region of birth. We
compute the average marginal effects of having an
immigrant background on the likelihood of being
born with an extreme birthweight or gestational
age and compare them across models, specifically
between Models 2a and 2b.
In a second set of analyses, we test the selectivity

hypothesis more rigorously, following the approach
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Table 1 Descriptive statistics for births in Spain, 2007–19 (percentages)

Child’s migration background

Native-born
parents

2.5-generation
(immigrant father)

2.5-generation
(immigrant mother)

Second generation (two
immigrant parents)

Parental country/region
of birth
Native 100.0 – – –

Country
Morocco – 8.5 4.1 28.3
Romania – 4.3 8.1 13.5
Colombia – 4.7 8.5 5.3
Argentina – 9.6 7.2 3.7
Bolivia – 1.0 2.9 5.0
France – 10.4 7.5 1.0
China – 0.3 0.8 4.2
Venezuela – 4.8 5.4 2.5
Dominican Republic – 3.5 3.8 2.9
Peru – 2.5 4.4 3.0
Germany – 7.6 6.2 0.8
Brazil – 2.2 5.8 1.7
United Kingdom – 4.2 3.1 1.3
Paraguay – 0.4 3.1 1.9
Italy – 4.6 1.9 0.9

Region
Latin America and
the Caribbean

– 13.4 16.0 13.8

Advanced economies – 13.8 10.2 1.9
Sub-Saharan Africa – 2.3 0.3 2.9
South Asia – 0.7 0.2 2.8
Middle East and
North Africa

– 1.2 0.3 2.2

East Asia – 0.2 0.4 0.6
Birthweight

Normal 93.5 93.2 93.5 93.3
Low 6.0 6.2 5.6 5.4
High 0.5 0.7 0.9 1.4

Gestational age
Normal 92.4 91.8 91.5 91.1
Preterm 5.6 5.9 6.1 6.3
Post-term 2.1 2.3 2.5 2.5

Parents’ absolute
education
No schooling 0.1 0.1 0.1 1.6
Incomplete primary 0.3 0.4 0.4 6.3
Complete primary 3.6 4.4 3.8 16.7
Incomplete secondary 17.4 17.5 18.6 28.9
Complete secondary 18 21.5 24.4 26.4
Incomplete tertiary 14.1 11.3 11.4 4.3
Complete tertiary 46.4 44.9 41.4 15.8

Parents’ relative
education indicator

66.8 70.2 69.6 59.0

Female 51.6 51.4 51.6 51.6
Firstborn 53.7 54.8 53.2 42.4
Relationship status

Married 63.1 51.1 51.7 64.9
Single 33.6 43.0 41.2 32.0
Divorced 3.2 5.7 6.9 3.0
Widowed 0.1 0.2 0.2 0.2

(Continued).
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of prior studies on educational selectivity (Ichou
2014; Engzell 2019; Luthra and Platt 2023). We
restrict these analyses to children with one or two
immigrant parents and test the role of educational
selectivity net of parents’ absolute education and
other controls. We exclude children with two
native-born parents, because parents’ relative and
absolute education are almost perfectly collinear
for this population (r = 0.97) and should not be con-
sidered simultaneously in a regression. The correl-
ation between the two measures is much lower for
immigrant parents (r = 0.69), meaning that
regression analyses are suitable.
Using multinomial logistic regressions, we test the

impact of parents’ relative education (i.e. immigrant
educational selectivity) on health at birth in a series
of nested models. In Model 3, we include our set of
control variables. In Model 4 we additionally
include controls for immigrants’ country/region of
birth as a set of fixed effects and a measure of
average years of completed education in immigrants’
country of birth. These variables aremeant to account
for unobserved country-of-birth characteristics
related to parental education and children’s out-
comes. In Model 5, we additionally control for
parents’ absolute educational attainment. We also
ran some additional models accounting for parental
occupational attainment, which we refrained from
using in the main specification because of the
degree of missingness in the data. Results were
robust and are available on request.
Third, we run additional analyses to address het-

erogeneity in the impact of parental educational
selectivity in the sample of children of immigrants.
We split our sample by parents’ highest educational
attainment (primary or less, secondary, and tertiary),
the income level of their birth countries (‘high-
income countries’ and ‘low–middle-income
countries’, as defined in the Barro–Lee data set),
and birth cohort (pre-2011 births and births from
2011 onwards) and run Model 5 separately on each
group.

Results

Native–immigrant gaps

We start by reporting estimated immigrant–native
gaps in birth outcomes from our multivariate
models (Figure 1; see also Tables S1 and S2, sup-
plementary material, for the full list of coefficients).
In line with prior evidence from Spain (Juárez and
Revuelta-Eugercios 2014), we find that babies born
to immigrants are less likely to be LBW but more
likely to be HBW than babies with two native-born
parents. In contrast with some prior studies, we
also find that they are more likely to be PTB and
POTB. Overall, we find migrants showing both an
advantage (fewer LBW babies) and disadvantages
(more HBW babies, PTBs, and POTBs). Migrant
advantages and disadvantages are largest for
second-generation children, followed by 2.5-gener-
ation children with a foreign-born mother, and
finally 2.5-generation children with a foreign-born
father. Differences are substantively large: in the
model including basic controls (M1), second-gener-
ation children are between 0.3 per cent less and 1.1
per cent more likely to be in the tails of the birth-
weight and gestational age distributions, which cor-
respond to about 15 per cent of the overall
prevalence of these outcomes in the population.
Overall, a 15 per cent increase or decrease (less
than one percentage point in absolute terms) is not
a particularly large change. However, it is compar-
able with other gradients. For example, in terms of
LBW, the migrant advantage ranges from half the
advantage to the full advantage observed among
children of highly educated mothers in the UK,
France, Spain, and the US (Cozzani 2023; Panico
et al. 2024; Seiz et al. 2024).
Focusing on LBW, we find that the migrant

advantage grows significantly when we additionally
control for absolute educational attainment (Model
2a). In other words, the IHP is more evident once
we account for immigrants’ more disadvantaged

Table 1 Continued.

Child’s migration background

Native-born
parents

2.5-generation
(immigrant father)

2.5-generation
(immigrant mother)

Second generation (two
immigrant parents)

Maternal age
20–29 22.7 28.3 28.9 47.0
30–34 40.6 33.9 34.7 30.0
35+ 36.7 37.8 36.4 23.0

Number of observations 3,590,855 185,895 221,559 670,415

Source: 2007–19 Spanish vital statistics from the Spanish Statistical Institute (INE).
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background in terms of absolute educational attain-
ment. For second-generation children, who are par-
ticularly disadvantaged, the gap in LBW is
approximately tripled between Models 1 and 2a.
When we replace parents’ absolute educational
attainment with parents’ relative education in
Model 2b, immigrant–native gaps are greatly
reduced. For second-generation children the gap is
more than halved and returns to a similar amount

as in M1, while for 2.5-generation children with
immigrant mothers, the gap is even smaller than in
Model 1. Absolute education does not capture
immigrants’ positive selection in terms of SES,
leading us to overestimate immigrant–native gaps
in LBW in Model 2a compared with Model 2b.
These results suggest that immigrant selectivity
explains a significant part of the IHP in terms of
LBW.

Figure 1 Immigrant–native-origin gaps in health at birth by child’s migrant generation: 2.5-generation and
second generation children born in Spain, 2007–19
Notes: The figure shows gaps in the likelihood of low birthweight, high birthweight, preterm, and post-term births compared
with the children of two native-born parents (the dashed line). The labels indicate the following groups: ‘2.5 gen (f)’ are 2.5-
generation children with a foreign-born father, ‘2.5 gen (m)’ are 2.5-generation children with a foreign-born mother, and ‘2
gen’ are second-generation children (with two foreign-born parents). Estimates and 95 per cent confidence intervals are
obtained from multinomial logistic models predicting birthweights and gestational ages at the tails of the distributions com-
pared with middle range values. Model 1 controls for the child’s sex, birth year, birth month, whether they were firstborn,
Spanish province of birth, mother’s age at birth, and mother’s relationship status. Model 2a additionally controls for parents’
highest absolute educational attainment. Model 2b controls for parents’ highest level of relative education instead of their
absolute educational attainment.
Source: 2007–19 Spanish vital statistics from the Spanish Statistical Institute (INE).
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Figure 1 shows that the second-generation disad-
vantage in PTB is strongly reduced when controlling
for immigrants’ disadvantage in absolute education
in Model 2a. However, the disadvantage is increased
relative to Model 2a when we account for parents’
relative education in Model 2b, suggesting that
selectivity is associated with PTB and that immi-
grants are especially disadvantaged in terms of
PTB, given their educational selectivity (see also
coefficients in Table S2). We find that the immigrant
disadvantages in HBW and POTB vary only slightly
between Models 1, 2a, and 2b, suggesting that these
birth outcomes are not strongly influenced by factors
related to parental education nor by immigrant
selectivity (see also coefficients in Tables S1 and S2).
Next, we present results by parental country/

region of birth, from Models 2a and 2b. Figure 2 dis-
plays differences in the risks of being born with LBW
and HBW between children with native-born
parents and second-generation children by parental
country of birth. Consistent with prior research, we
find significant differences across national-origin

groups, underlining the importance of going
beyond broad comparisons between immigrants
and the native born. In terms of LBW (left-hand
panel), immigrant parents from most national/
regional origin groups are significantly advantaged
compared with native-born parents when controlling
for parents’ absolute education (M2a). The children
of Bolivian, Chinese, Moroccan, and Peruvian
parents are at least two percentage points less
likely to be born LBW than the children of two
Spanish parents. Children from most immigrant
groups from Latin America and the Caribbean and
from MENA are also less likely to be born LBW.
By contrast, children of immigrants from Sub-
Saharan Africa, South Asia, and East Asia are one
to three percentage points more likely to be born
LBW.
When we account for immigrant selectivity by con-

trolling for parents’ relative education instead of
absolute education (M2b vs M2a), migrant advan-
tages in LBW are largely reduced. This is especially
the case for the children of Moroccan immigrants,

Figure 2 Gaps between second-generation and native-origin children in low and high birthweight, by parental
country/region of birth, Spain, 2007–19
Notes: The figure shows gaps in the likelihood of low birthweight and high birthweight compared with the children of two
native-born parents (the dashed line). Estimates and 95 per cent confidence intervals are obtained frommultinomial logistic
models predicting birthweights at the tails of the distributions compared with middle range values. Model 2a controls for the
child’s sex, birth year, birth month, whether they were firstborn, Spanish province of birth, mother’s age at birth, mother’s
relationship status, and parents’ highest absolute educational attainment. Model 2b controls for parents’ highest level of
relative education instead of their absolute educational attainment. See Table 1 for full names of regions.
Source: As for Figure 1.
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who make up almost 30 per cent of second-gener-
ation children in Spain (see Table 1) and whose
advantage is reduced by about two-thirds. Interest-
ingly, the large advantages of the children of Boliv-
ian, Chinese, and Peruvian immigrants are reduced
by much smaller amounts, suggesting that these
advantages are less related to parental educational
selectivity. Overall, we find that the LBWadvantage
of children born to most Latin American immigrant
groups is to some extent related to parental edu-
cational selectivity. By contrast, we find that the
LBW disadvantage of children born to Sub-
Saharan African and South Asian immigrants is
greatly increased when we control for parents’ rela-
tive education in Model 2b. This suggests that the
prevalence of LBW children is remarkably high in
these groups, despite them being highly positively
selected.
In terms of HBW (right-hand panel), our results

suggest that children of immigrant parents show an
overall higher prevalence of HBW, which does not

vary greatly across national-origin groups nor by
parents’ relative (or absolute) educational attain-
ment. The children of immigrants from most
groups are between one-half and one percentage
point more likely to be born HBW than the children
of native-born couples, with some exceptions. For
example, the children of Bolivian parents are two
percentage points more likely to be born HBW com-
pared with the children of two Spanish-born parents,
while the children of French, Italian, and Venezuelan
parents display a similar likelihood as the children of
Spanish-born parents. We do not find major differ-
ences between Models 2a and 2b, suggesting that
relative education (or immigrant selectivity) does
not significantly impact the risk of HBW.
Figure 3 presents results for preterm and post-

term births by country/region of birth. Starting
with PTBs (left-hand panel), in Model 2a, we find
that children only of immigrants from Italy,
Morocco, and the MENA region are less likely to
be born preterm compared with children of two

Figure 3 Gaps between second-generation and native-origin children in preterm and post-term births, by par-
ental country/region of birth, Spain, 2007–19
Notes: The figure shows gaps in the likelihood of preterm births and post-term births compared with the children of two
native-born parents (the dashed line). Estimates and 95 per cent confidence intervals are obtained frommultinomial logistic
models predicting gestational age at the tails of the distributions compared with middle range values. Model 2a controls for
the child’s sex, birth year, birth month, whether they were firstborn, Spanish province of birth, mother’s age at birth,
mother’s relationship status, and parents’ highest absolute educational attainment. Model 2b controls for parents’
highest level of relative education instead of their absolute educational attainment. See Table 1 for full names of regions.
Source: As for Figure 1.
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Spanish-born parents. Our results from Model 2b
suggest that this advantage is explained by parental
educational selectivity, since all three estimates are
reduced to statistically non-significant or actually
reversed in sign when we control for parents’ relative
education. However, for most other groups, there is
no major difference between Models 2a and 2b. In
terms of POTBs (right-hand panel), most groups
display a similar risk to the children of native-born
parents. However, children of immigrants from
Morocco, the UK, Sub-Saharan Africa, South Asia,
and the MENA region are more likely to be born
post-term than children of two native-born parents.
There are only slight differences between Models
2a and 2b, suggesting no major role of immigrant
selectivity across groups.
Results for birthweight and gestation by national/

regional origin for 2.5-generation children, pre-
sented in Figures S2 and S3 (supplementary
material), are similar but are less marked and less
precisely estimated than those for second-generation
children.

Testing the selectivity hypothesis for the
children of immigrants

Next, we report on our more rigorous test of the
selectivity hypothesis within the sample of children
of immigrants. Figure 4 reports the estimated
impact of a 10-percentage-point increase in immi-
grant educational selectivity on the likelihood of
our four health outcomes across a series of nested
models. Estimates from Model 3 show that immi-
grants’ educational selectivity is associated with
better health at birth for their children. The effect
is largest for LBW and PTB: a 10-percentage-point
increase in immigrant selectivity is associated with
an approximately 0.2-percentage-point reduction in
the likelihood of a child being LBW or a PTB. This
is a substantively large effect, since the gap in the
likelihood of LBW between native-origin and
second-generation children is about 1.2 percentage
points (see Model 2a in Figure 1). The effect is also
significant for HBWand POTB but with a reduction
of only around 0.05 percentage points. Estimates are
robust to the inclusion of country-of-birth fixed
effects and controls in Model 4.
However, as predicted, controlling for parents’

absolute education in Model 5 reduces the estimated
impact of immigrant selectivity significantly across
all outcomes. The associations with PTB and HBW
become statistically non-significant, which does not
support the selectivity hypothesis for these

outcomes. The impact on POTB is barely significant
at conventional levels and is quantitatively small. By
contrast, the impact of educational selectivity on the
likelihood of LBW remains statistically significant
and substantively large: a 10-percentage-point
increase in selectivity is associated with an 0.11-per-
centage-point reduction in the likelihood of LBW.
Overall, our findings suggest that immigrants’ edu-
cational selectivity strongly reduces the risk of a
child being LBW, over and above parents’ absolute
educational attainment, but we find scarce evidence
for the other health outcomes.

The heterogeneity of immigrant selectivity:
Education, income level of country of birth,
and birth cohort

Finally, we investigate heterogeneity in the impact of
educational selectivity and report results in Table 2.
We find that the impact of selectivity on LBW is stat-
istically significant and substantially large only for
immigrants with lower educational attainment
(especially primary education or less) and from less
developed countries. This is consistent with the
hypothesis that relative education may be a stronger
health predictor for these groups of immigrants
because absolute education is a relatively weaker
measure of their actual resources and selectivity.
We also find that the impact of immigrant selectivity
on reducing LBW is more than twice as large for pre-
2011 births as for births from 2011 onwards (statistic-
ally significant difference), which is in line with our
hypothesis based on immigrants’ unhealthy assimila-
tion and the reduced protective value of selectivity
with time in the destination country. The impact of
selectivity on the other three outcomes is mostly stat-
istically insignificant or small.

Conclusion and discussion

A health advantage has often been found for immi-
grants and their descendants, especially in Anglo-
Saxon countries (Giuntella 2017; Markides and
Rote 2019; Luthra et al. 2020). The European lit-
erature on the topic is inconclusive, especially
when it comes to the health of children of immi-
grants (Milewski and Peters 2014; Juárez et al.
2017; Florian et al. 2023). Moreover, although
this immigrant health advantage is often attributed
to immigrants’ positive selection at origin, this
theory is rarely tested empirically (Feliciano
2020). We used data for all births in Spain to
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investigate immigrant–native gaps in health at birth
and to test the role of immigrant educational selec-
tivity in explaining these gaps.
Our results show mixed evidence of an immigrant

paradox in health at birth. In line with other studies
on European countries, we found outcome- and
origin-specific immigrant–native gaps in health at
birth (Juárez and Revuelta-Eugercios 2014, 2016;
Milewski and Peters 2014; Stanek et al. 2021). On

average, the children of immigrants were less likely
to be born LBW but more likely to be born with dis-
advantageous outcomes in terms of HBW, PTB, and
POTB. When we accounted for parents’ absolute
educational attainment, the advantage of having
migrant parents was especially large in terms of
LBW, but the other disadvantages persisted. In
other words, we found evidence of an IHP only in
terms of LBW. However, there was significant

Figure 4 Estimated impact of immigrants’ educational selectivity on second- and 2.5–generation children’s
health at birth, Spain, 2007–19
Notes: Figure shows estimates and 95 per cent confidence intervals frommultinomial logistic models predicting birthweights
and gestational ages at the tails of the distributions compared with middle range values in the sample of 2.5- and second-
generation children. Model 3 estimates the impact of a 10-percentage-point increase in educational selectivity net of the
child’s sex, birth year, birth month, whether they were firstborn, Spanish province of birth, mother’s age at birth,
mother’s relationship status. Model 4 additionally controls for immigrants’ country/region of origin as a set of fixed
effects (FE) and a measure of average years of completed education in immigrants’ country of origin. Model 5 additionally
controls for parents’ highest absolute educational attainment.
Source: As for Figure 1.
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heterogeneity across national-origin groups. For
example, we found that children of immigrants
from Sub-Saharan Africa, East Asia, and South
Asia were significantly more likely to be LBW than
children with Spanish parents. Conversely, children
of immigrants from China, Morocco, and the
MENA region were less likely to be PTBs. There
was also significant unexplored heterogeneity
within groups, since children of some migrant
groups (e.g. from Sub-Saharan Africa and South
Asia) were more likely to be LBW and more likely
to be HBW.
These patterns have been recognized previously

but remain unexplained (Juárez and Revuelta-
Eugercios 2014). We addressed this gap by investi-
gating the explanatory role of a commonly cited
explanation: immigrant selectivity. We found that
immigrants’ educational selectivity was strongly
associated with a reduced risk of children being
LBW, also net of immigrants’ absolute educational
attainment and country-of-birth fixed effects. This
was especially the case for immigrants with lower
educational attainment, from low–middle-income
countries, and who had had children before 2011
(who we assumed had had a child sooner after
their arrival). Selectivity explained a large part of
immigrants’ advantage over the native born in
terms of a lower risk of LBW children, especially
for immigrants from Morocco, MENA, and Latin
American countries. However, some migrant
groups were highly disadvantaged in terms of
LBW, despite their overall high selectivity.

Educational selectivity was weakly associated with
other birth outcomes and moderately associated
with lower risks of PTB for some immigrant
groups. However, these associations were not
robust to controlling for parents’ absolute education.
Our findings partly support the immigrant select-

ivity hypothesis and corroborate evidence from
prior studies (Florian et al. 2021). However, in line
with other studies they also challenge its universality
and underline the need for it to be nuanced in future
research (Martinez et al. 2015). On the one hand, we
found a robust relationship between immigrant edu-
cational selectivity and LBW and can confirm that
this association explains part of the immigrant
advantage in LBW in Spain. On the other hand, we
were able to test the selectivity hypothesis in detail
and show that it may not be supported across all
birth outcomes and immigrant groups. This is a
major contribution of our work.
We found that selectivity was a stronger predictor

of lower LBW for children of immigrants with lower
educational attainment and from low–middle-
income countries: an encouraging result for the inter-
generational reduction of inequalities. However, we
also found that some groups that were highly posi-
tively selected in terms of education (e.g. Sub-
Saharan African and South Asian immigrants)
experienced some of the worse health outcomes for
their children, including for LBW. This suggests
that for some groups, the benefits of selectivity
may be offset by larger health disadvantages due to
discrimination, adverse living conditions, and other

Table 2 Heterogeneity in the impact of immigrants’ educational selectivity (10-percentage-point increase) on health at
birth by parents’ absolute education, birth-country income level, and children’s birth cohort, Spain, 2007–19

By parental educational attainment By birth-country income level By children’s birth cohort

Primary or
less Secondary Tertiary

High
income

Low–middle
income Pre-2011

2011
onwards

Low
birthweight

−0.0018** −0.0008** −0.0005 −0.0001 −0.0008*** −0.0019*** −0.0007**

(−2.92) (−2.66) (−0.70) (−0.20) (−3.49) (−5.29) (−2.93)
High
birthweight

0.00001 −0.0001 0.00043 −0.0006* 0.0001 0.0002 −0.0001

(0.02) (−0.91) (1.47) (−2.36) (0.49) (1.36) (−0.02)
Preterm birth −0.0009 −0.0006 0.0014 0.0001 −0.0002 −0.0013* −0.0003

(−1.16) (−1.73) (1.88) (0.15) (−0.62) (−2.30) (−0.88)
Post-term birth 0.0006 −0.0002 −0.0003 0.0003 −0.0004* −0.0004 −0.0003

(1.06) (−0.85) (−0.56) (0.65) (−2.35) (−1.29) (−1.63)

*p < 0.05, **p < 0.01, ***p < 0.001.
Notes: Table shows estimates and t-statistics frommultinomial logistic models predicting birthweights and gestational ages at the tails of the
distributions compared with the middle range in the sample of 2.5- and second-generation children. All models control for child’s sex, birth
year, birth month, whether they were firstborn, Spanish province of birth, mother’s age at birth, mother’s relationship status, and parental
educational attainment.
Source: As for Table 1.
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barriers (Finch and Vega 2003; Gee et al. 2009;
Lersch 2013). Individual-level selectivity may also
be offset by group-level habits and health practices,
as proposed by the so-called ‘cultural hypothesis’
(Fenelon 2013; Riosmena et al. 2017). Unfortunately,
our data did not include enough information to test
the selectivity hypothesis against the cultural
hypothesis.
Beyond LBW, selectivity did not predict differ-

ences in other birth outcomes, especially when we
tested its impact net of parents’ absolute education.
This is in line with prior studies documenting
outcome-specific effects of immigrant selectivity
(Martinez et al. 2015; Feliciano 2020). Our results
suggest that educational selectivity may be more
related to mechanisms linked to LBW. Previous
studies have shown that the relationship between
parents’ relative education and LBW is mediated
by maternal smoking and drinking during pregnancy
(Florian et al. 2021). We propose that similar inter-
vening variables are operating in the Spanish case.
The literature on perinatal health suggests that the
risk factors and health behaviours associated with
macrosomia and gestational age could be different
from those for LBW, and in general they are much
less studied and understood (Torche and Conley
2016). Moreover, a recent study showed that the
risk of macrosomia was not related to migrant
mothers’ length of stay in the destination country
(Dello Iacono et al. 2024), suggesting that selectivity
is an unlikely determinant. However, given the
limited literature on this topic, we call for further
investigation into the association between migrant
status and HBW. The link between immigrant select-
ivity and these factors could not be addressed in our
study due to a lack of data on potential mechanisms.
Beyond the lack of data to test mechanisms in

greater detail, our study was affected by other limi-
tations. First, missing gestational age and the fact
that this missingness was more likely for the children
of immigrants could have affected our results. We
addressed this issue by running robustness checks
with imputed information on preterm births from
the Spanish vital statistics, and our results were
robust. Missingness in birthweight was much less
common and less concerning for our results.
Second, we lacked information on immigrants’ age
at arrival and were only able to provide suggestive
evidence that the protective effect of selectivity dis-
sipated with immigrants’ length of stay. Third, our
study investigated the role of immigrant selectivity
only in terms of education, although other dimen-
sions could be addressed: for example, immigrants’
health selection at origin. However, educational

selectivity is likely to be correlated with selectivity
in terms of health and other socio-economic
resources (Jasso et al. 2004; Ichou 2014). Future
research should also aim to address immigrants’
health selectivity directly, through improved data
collection efforts in sending countries.
We have shown that the impact of immigrants’

educational selectivity has a wide reach, also affect-
ing the health at birth of their children, including
in less established immigrant-receiving countries.
However, immigrant selectivity does not affect all
outcomes and groups equally, and future research
should further explore these differences and investi-
gate additional mechanisms behind immigrant–
native differences in health.

Notes

1 Alessandro Ferrara is based at the Institute of Sociology,
Freie University, Germany; WZB Berlin Social Science
Center, Germany; and the Einstein Center for Popu-
lation Diversity, Germany. Marco Cozzani is based in
the Department of Statistics, Computer Science, Appli-
cations at the University of Florence, Italy.

2 Please direct all correspondence to Alessandro Ferrara,
WZBBerlin Social Science Center, Reichpietschufer 50,
10785 Berlin, Germany; or by E-mail: alessandro.
ferrara@wzb.eu.

3 Funding: The open access publication of this article was
funded by the WZB Berlin Social Science Center
through the Forum13 Open Select Consortium.

Disclosure statement

No potential conflict of interest was reported by the
authors.

References

Acevedo-Garcia, Dolores, Lisa M. Bates, Theresa L.
Osypuk, and Nancy McArdle. 2010. The effect of immi-
grant generation and duration on self-rated health
among US adults 2003–2007, Social Science &

Medicine 71(6): 1161–1172. https://doi.org/10.1016/j.
socscimed.2010.05.034

Aizer, Anna and Janet Currie. 2014. The intergenerational
transmission of inequality: Maternal disadvantage and
health at birth, Science 344(6186): 856–861. https://doi.
org/10.1126/science.1251872

Akresh, Ilana Redstone and Reanne Frank. 2008. Health
selection among new immigrants, American Journal of

Public Health 98(11): 2058–2064. https://doi.org/10.
2105/AJPH.2006.100974

Immigrant selectivity and gaps in health at birth 15

https://doi.org/10.1016/j.socscimed.2010.05.034
https://doi.org/10.1016/j.socscimed.2010.05.034
https://doi.org/10.1126/science.1251872
https://doi.org/10.1126/science.1251872
https://doi.org/10.2105/AJPH.2006.100974
https://doi.org/10.2105/AJPH.2006.100974


Almond, Douglas, Janet Currie, and Valentina Duque.
2018. Childhood circumstances and adult outcomes:
Act II, Journal of Economic Literature 56(4): 1360–
1446. https://doi.org/10.1257/jel.20171164

Antecol, Heather and Kelly Bedard. 2006. Unhealthy
assimilation: Why do immigrants converge to
American health status levels?, Demography 43(2):
337–360. https://doi.org/10.1353/dem.2006.0011

Barro, Robert J. and John W. Lee. 2013. A new data set of
educational attainment in the world, 1950–2010,
Journal of Development Economics 104: 184–198.
https://doi.org/10.1016/j.jdeveco.2012.10.001

Bostean, Georgiana. 2013. Does selective migration
explain the Hispanic paradox? A comparative analysis
of Mexicans in the U.S. and Mexico, Journal of

Immigrant and Minority Health 15(3): 624–635.
https://doi.org/10.1007/s10903-012-9646-y

Brunori, Claudia, Ruud Luijkx, and Moris Triventi. 2020.
Immigrants’ selectivity and their socio-economic out-
comes in the destination country: The Italian case,
Population, Space and Place 26(7). https://doi.org/10.
1002/psp.2352

Cebolla-Boado, Hector and Leire Salazar. 2016.
Differences in perinatal health between immigrant
and native-origin children: Evidence from differentials
in birth weight in Spain, Demographic Research 35:
167–200. https://doi.org/10.4054/DemRes.2016.35.7

Chiswick, Barry R., Yew Liang Lee, and Paul W. Miller.
2008. Immigrant selection systems and immigrant
health, Contemporary Economic Policy 26(4): 555–
578. https://doi.org/10.1111/j.1465-7287.2008.00099.x

Conley, Dalton and Neil G. Bennett. 2000. Is biology
destiny? Birth weight and life chances, American

Sociological Review 65(3): 458–467. https://doi.org/10.
1177/000312240006500308

Cozzani, Marco. 2023. Inequalities at birth: Stable socioe-
conomic differences in birth outcomes in three British
cohorts, Genus 79(1): 18. https://doi.org/10.1186/
s41118-023-00191-z

Cozzani, Marco and Juho Härkönen. 2023. The influence
of early health on educational and socioeconomic out-
comes, in R. Hoffmann (ed.), Handbook of Health

Inequalities Across the Life Course. Cheltenham:
Edward Elgar Publishing, pp. 292–306.

Currie, Janet and EnricoMoretti. 2007. Biology as destiny?
Short- and long-run determinants of intergenerational
transmission of birth weight, Journal of Labor

Economics 25(2): 231–264. https://doi.org/10.1086/
511377

Dello Iacono, Chiara, Sol P. Juárez, and Mikolaj Stanek.
2024. Duration of residence and offspring birth weight
among foreign-born mothers in Spain: A cross-sec-
tional study, European Journal of Public Health 34(3):
524–529. https://doi.org/10.1093/eurpub/ckae011

Engzell, Per. 2019. Aspiration squeeze: The struggle of
children to positively selected immigrants, Sociology
of Education 92(1): 83–103. https://doi.org/10.1177/
0038040718822573

Engzell, Per and Mathieu Ichou. 2020. Status loss: The
burden of positively selected immigrants, International
Migration Review 54(2): 471–495. https://doi.org/10.
1177/0197918319850756

Feliciano, Cynthia. 2020. Immigrant selectivity effects on
health, labor market, and educational outcomes,
Annual Review of Sociology 46(1): 315–334. https://
doi.org/10.1146/annurev-soc-121919-054639

Feliciano, Cynthia and Yader R. Lanuza. 2017. An immi-
grant paradox? Contextual attainment and intergenera-
tional educational mobility, American Sociological

Review 82(1): 211–241. https://doi.org/10.1177/
0003122416684777

Fenelon, Andrew. 2013. Revisiting the Hispanic mortality
advantage in the United States: The role of smoking,
Social Science & Medicine 82: 1–9. https://doi.org/10.
1016/j.socscimed.2012.12.028

Ferrara, Alessandro and Renee Luthra. 2024. Explaining
the attainment of the second-generation: When does
parental relative education matter?, Social Science

Research 120: 103016. https://doi.org/10.1016/j.
ssresearch.2024.103016

Finch, Brian Karl and William A. Vega. 2003.
Acculturation stress, social support, and self-rated
health among Latinos in California, Journal of

Immigrant Health 5(3): 109–117. https://doi.org/10.
1023/A:1023987717921

Florian, Sandra, Mathieu Ichou, and Lidia Panico. 2021.
Parental migrant status and health inequalities at
birth: The role of immigrant educational selectivity,
Social Science & Medicine 278: 113915. https://doi.org/
10.1016/j.socscimed.2021.113915

Florian, Sandra, Mathieu Ichou, Lidia Panico, Stéphanie
Pinel-Jacquemin, Tanja G. M. Vrijkotte, Margreet W.
Harskamp-van Ginkel, Rae-Chi Huang, et al. 2023.
Differences in birth weight between immigrants’ and
natives’ children in Europe and Australia: A
LifeCycle comparative observational cohort study,
BMJ Open 13(3): e060932. https://doi.org/10.1136/
bmjopen-2022-060932

Gagnon, A. J., M. Zimbeck, and J. Zeitlin. 2009. Migration
to western industrialised countries and perinatal health:
A systematic review, Social Science & Medicine 69(6):
934–946. https://doi.org/10.1016/j.socscimed.2009.06.
027

Gee, G. C., A. Ro, S. Shariff-Marco, and D. Chae. 2009.
Racial discrimination and health among Asian
Americans: Evidence, assessment, and directions for
future research, Epidemiologic Reviews 31(1): 130–
151. https://doi.org/10.1093/epirev/mxp009

16 Alessandro Ferrara and Marco Cozzani

https://doi.org/10.1257/jel.20171164
https://doi.org/10.1353/dem.2006.0011
https://doi.org/10.1016/j.jdeveco.2012.10.001
https://doi.org/10.1007/s10903-012-9646-y
https://doi.org/10.1002/psp.2352
https://doi.org/10.1002/psp.2352
https://doi.org/10.4054/DemRes.2016.35.7
https://doi.org/10.1111/j.1465-7287.2008.00099.x
https://doi.org/10.1177/000312240006500308
https://doi.org/10.1177/000312240006500308
https://doi.org/10.1186/s41118-023-00191-z
https://doi.org/10.1186/s41118-023-00191-z
https://doi.org/10.1086/511377
https://doi.org/10.1086/511377
https://doi.org/10.1093/eurpub/ckae011
https://doi.org/10.1177/0038040718822573
https://doi.org/10.1177/0038040718822573
https://doi.org/10.1177/0197918319850756
https://doi.org/10.1177/0197918319850756
https://doi.org/10.1146/annurev-soc-121919-054639
https://doi.org/10.1146/annurev-soc-121919-054639
https://doi.org/10.1177/0003122416684777
https://doi.org/10.1177/0003122416684777
https://doi.org/10.1016/j.socscimed.2012.12.028
https://doi.org/10.1016/j.socscimed.2012.12.028
https://doi.org/10.1016/j.ssresearch.2024.103016
https://doi.org/10.1016/j.ssresearch.2024.103016
https://doi.org/10.1023/A:1023987717921
https://doi.org/10.1023/A:1023987717921
https://doi.org/10.1016/j.socscimed.2021.113915
https://doi.org/10.1016/j.socscimed.2021.113915
https://doi.org/10.1136/bmjopen-2022-060932
https://doi.org/10.1136/bmjopen-2022-060932
https://doi.org/10.1016/j.socscimed.2009.06.027
https://doi.org/10.1016/j.socscimed.2009.06.027
https://doi.org/10.1093/epirev/mxp009


Giuntella, Osea. 2016. The Hispanic health paradox: New
evidence from longitudinal data on second and third-
generation birth outcomes, SSM - Population Health

2: 84–89. https://doi.org/10.1016/j.ssmph.2016.02.013
Giuntella, Osea. 2017. Why does the health of Mexican

immigrants deteriorate? New evidence from linked
birth records, Journal of Health Economics 54: 1–16.
https://doi.org/10.1016/j.jhealeco.2017.03.002

Härkönen, Juho, Hande Kaymakçalan, Pirjo Mäki, and
Anja Taanila. 2012. Prenatal health, educational attain-
ment, and intergenerational inequality: The Northern
Finland Birth Cohort 1966 study, Demography 49(2):
525–552. https://doi.org/10.1007/s13524-012-0092-1

Härkönen, Juho, Matti Lindberg, Linnea Karlsson, Hasse
Karlsson, and Noora M. Scheinin. 2018. Education is
the strongest socio-economic predictor of smoking in
pregnancy, Addiction 113(6): 1117–1126. https://doi.
org/10.1111/add.14158

Heath, Anthony F., Catherine Rothon, and Elina Kilpi.
2008. The second generation in Western Europe:
Education, unemployment, and occupational attain-
ment, Annual Review of Sociology 34(1): 211–235.
https://doi.org/10.1146/annurev.soc.34.040507.134728

Ichou, M. 2014. Who they were there: Immigrants’ edu-
cational selectivity and their children’s educational
attainment, European Sociological Review 30(6): 750–
765. https://doi.org/10.1093/esr/jcu071

Ichou, Mathieu and Matthew Wallace. 2019. The healthy
immigrant effect: The role of educational selectivity in
the good health of migrants, Demographic Research

40(4): 61–94. https://doi.org/10.4054/DemRes.2019.40.4
Jasso, Guillermina, Douglas S. Massey, Mark Rosenzweig,

and James Smith. 2004. Immigrant Health: Selectivity

and Acculturation. London: The Institute for Fiscal
Studies WP04/23. https://doi.org/10.1920/wp.ifs.2004.0423

Juárez, Sol P., Gaby Ortiz-Barreda, Andrés A. Agudelo-
Suárez, and Elena Ronda-Pérez. 2017. Revisiting the
healthy migrant paradox in perinatal health outcomes
through a scoping review in a recent host country,
Journal of Immigrant and Minority Health 19(1): 205–
214. https://doi.org/10.1007/s10903-015-0317-7

Juárez, Sol P. and Bárbara A. Revuelta-Eugercios. 2014.
Too heavy, too late: Investigating perinatal health out-
comes in immigrants residing in Spain. A cross-sec-
tional study (2009–2011), Journal of Epidemiology

and Community Health 68(9): 863–868. https://doi.org/
10.1136/jech-2013-202917

Juárez, Sol P. and Bárbara A. Revuelta-Eugercios. 2016.
Exploring the ‘healthy migrant paradox’ in Sweden. A
cross sectional study focused on perinatal outcomes,
Journal of Immigrant and Minority Health 18(1): 42–
50. https://doi.org/10.1007/s10903-015-0157-5

Kramer, Michael S., Louise Seguin, John Lydon, and Lise
Goulet. 2000. Socio-economic disparities in pregnancy

outcome: Why do the poor fare so poorly?, Paediatric
and Perinatal Epidemiology 14(3): 194–210. https://
doi.org/10.1046/j.1365-3016.2000.00266.x

Lariscy, Joseph T., Robert A. Hummer, and Mark D.
Hayward. 2015. Hispanic older adult mortality in the
United States: New estimates and an assessment of
factors shaping the hispanic paradox, Demography

52(1): 1–14. https://doi.org/10.1007/s13524-014-0357-y
Lersch, Philipp M. 2013. Place stratification or spatial

assimilation? Neighbourhood quality changes after
residential mobility for migrants in Germany, Urban

Studies 50(5): 1011–1029. https://doi.org/10.1177/
0042098012464403

Link, Bruce G. and Jo Phelan. 1995. Social conditions as
fundamental causes of disease, Journal of Health and

Social Behavior 35: 80. https://doi.org/10.2307/2626958
Luthra, Renee, Alita Nandi, and Michaela Benzeval. 2020.

Unravelling the ‘immigrant health paradox’: Ethnic
maintenance, discrimination, and health behaviours of
the foreign born and their children in England,
Journal of Ethnic and Migration Studies 46(5): 980–
1001. https://doi.org/10.1080/1369183X.2018.1539287

Luthra, Renee and Lucinda Platt. 2023. Do immigrants
benefit from selection? Migrant educational selectivity
and its association with social networks, skills and
health, Social Science Research 113: 102887. https://
doi.org/10.1016/j.ssresearch.2023.102887

Mackenbach, Johan P., José Rubio Valverde, Barbara Artnik,
Matthias Bopp, Henrik Brønnum-Hansen, Patrick
Deboosere, Ramune Kalediene, et al. 2018. Trends in
health inequalities in 27 European countries, Proceedings
of the National Academy of Sciences 115(25): 6440–6445.
https://doi.org/10.1073/pnas.1800028115

Markides, Kyriakos S., and Sunshine Rote. 2019. The
healthy immigrant effect and aging in the United
States and other western countries, The Gerontologist

59(2): 205–214. https://doi.org/10.1093/geront/gny136
Marmot, Michael. 2005. Social determinants of health

inequalities, The Lancet 365: 1099–1104. https://doi.
org/10.1016/S0140-6736(05)71146-6

Martinez, Jose N., Ernesto Aguayo-Tellez, and Erick
Rangel-Gonzalez. 2015. Explaining the Mexican-
American health paradox using selectivity effects,
International Migration Review 49(4): 878–906. https://
doi.org/10.1111/imre.12112

Martinson, Melissa L., Marta Tienda, and Julien O. Teitler.
2017. Low birthweight among immigrants in Australia,
the United Kingdom, and the United States, Social

Science & Medicine 194: 168–176. https://doi.org/10.
1016/j.socscimed.2017.09.043

Milewski, Nadja and Frederik Peters. 2014. Too low or too
high? On birthweight differentials of immigrants in
Germany, Comparative Population Studies 39(1).
https://doi.org/10.12765/CPoS-2014-02

Immigrant selectivity and gaps in health at birth 17

https://doi.org/10.1016/j.ssmph.2016.02.013
https://doi.org/10.1016/j.jhealeco.2017.03.002
https://doi.org/10.1007/s13524-012-0092-1
https://doi.org/10.1111/add.14158
https://doi.org/10.1111/add.14158
https://doi.org/10.1146/annurev.soc.34.040507.134728
https://doi.org/10.1093/esr/jcu071
https://doi.org/10.4054/DemRes.2019.40.4
https://doi.org/10.1920/wp.ifs.2004.0423
https://doi.org/10.1007/s10903-015-0317-7
https://doi.org/10.1136/jech-2013-202917
https://doi.org/10.1136/jech-2013-202917
https://doi.org/10.1007/s10903-015-0157-5
https://doi.org/10.1046/j.1365-3016.2000.00266.x
https://doi.org/10.1046/j.1365-3016.2000.00266.x
https://doi.org/10.1007/s13524-014-0357-y
https://doi.org/10.1177/0042098012464403
https://doi.org/10.1177/0042098012464403
https://doi.org/10.2307/2626958
https://doi.org/10.1080/1369183X.2018.1539287
https://doi.org/10.1016/j.ssresearch.2023.102887
https://doi.org/10.1016/j.ssresearch.2023.102887
https://doi.org/10.1073/pnas.1800028115
https://doi.org/10.1093/geront/gny136
https://doi.org/10.1016/S0140-6736(05)71146-6
https://doi.org/10.1016/S0140-6736(05)71146-6
https://doi.org/10.1111/imre.12112
https://doi.org/10.1111/imre.12112
https://doi.org/10.1016/j.socscimed.2017.09.043
https://doi.org/10.1016/j.socscimed.2017.09.043
https://doi.org/10.12765/CPoS-2014-02


Mood, Carina. 2010. Logistic regression: Why we cannot
do what we think we can do, and what we can do
about it, European Sociological Review 26(1): 67–82.
https://doi.org/10.1093/esr/jcp006

Nielsen, Signe Smith and Allan Krasnik. 2010. Poorer self-
perceived health among migrants and ethnic minorities
versus the majority population in Europe: A systematic
review, International Journal of Public Health 55(5):
357–371. https://doi.org/10.1007/s00038-010-0145-4

Palloni, Alberto and Elizabeth Arias. 2004. Paradox lost:
Explaining the Hispanic adult mortality advantage,
Demography 41(3): 385–415. https://doi.org/10.1353/
dem.2004.0024

Pampel, Fred C., Patrick M. Krueger, and Justin T.
Denney. 2010. Socioeconomic disparities in health
behaviors, Annual Review of Sociology 36(1): 349–
370. https://doi.org/10.1146/annurev.soc.012809.102529

Panico, Lidia, Alice Goisis, and Melissa Martinson. 2024.
Gradients in low birthweight by maternal education:
A comparative perspective, SSM - Population

Health 26: 101674. https://doi.org/10.1016/j.ssmph.
2024.101674

Pedersen, Grete S., Laust H. Mortensen, Mette Gerster,
Janet Rich-Edwards, and Anne-Marie N. Andersen.
2012. Preterm birth and birthweight-for-gestational
age among immigrant women in Denmark 1978–2007:
A nationwide registry study, Paediatric and Perinatal

Epidemiology 26(6): 534–542. https://doi.org/10.1111/
ppe.12010

Riosmena, Fernando, Randall Kuhn, and Warren C.
Jochem. 2017. Explaining the immigrant health advan-
tage: Self-selection and protection in health-related
factors among five major national-origin immigrant
groups in the United States, Demography 54(1): 175–
200. https://doi.org/10.1007/s13524-016-0542-2

Riosmena, Fernando, Rebeca Wong, and Alberto Palloni.
2013. Migration selection, protection, and acculturation

in health: A binational perspective on older adults,
Demography 50(3): 1039–1064. https://doi.org/10.1007/
s13524-012-0178-9

Ro, Annie, Nancy L. Fleischer, and Bridgette Blebu. 2016.
An examination of health selection among U.S. immi-
grants using multi-national data, Social Science &

Medicine 158: 114–121. https://doi.org/10.1016/j.
socscimed.2016.04.023

Seiz, Marta, Leire Salazar, and Tatiana Eremenko. 2024.
Perinatal health in Spain during and after the Great
Recession: Educational selection into fertility as a pro-
tective factor in high unemployment contexts, Social
Science & Medicine 340: 116439. https://doi.org/10.
1016/j.socscimed.2023.116439

Stanek, Mikolaj, Miguel Requena, and Alberto Del Rey.
2021. Impact of socio-economic status on low birth-
weight: Decomposing the differences between natives
and immigrants in Spain, Journal of Immigrant and

Minority Health 23(1): 71–78. https://doi.org/10.1007/
s10903-020-01027-0

Teitler, Julien O., Nathan Hutto, and Nancy E. Reichman.
2012. Birthweight of children of immigrants by
maternal duration of residence in the United States,
Social Science & Medicine 75(3): 459–468. https://doi.
org/10.1016/j.socscimed.2012.03.038

Torche, Florencia and Dalton Conley. 2016. A pound of
flesh: The use of birthweight as a measure of human
capital endowment in economics research, in John
Komlos and Inas R. Kelly (eds), The Oxford

Handbook of Economics and Human Biology. Oxford
University Press, pp. 631–649. https://doi.org/10.1093/
oxfordhb/9780199389292.013.26

Wingate, Martha S. and Greg R. Alexander. 2006. The
healthy migrant theory: Variations in pregnancy out-
comes among US-born migrants, Social Science &

Medicine 62(2): 491–498. https://doi.org/10.1016/j.
socscimed.2005.06.015

18 Alessandro Ferrara and Marco Cozzani

https://doi.org/10.1093/esr/jcp006
https://doi.org/10.1007/s00038-010-0145-4
https://doi.org/10.1353/dem.2004.0024
https://doi.org/10.1353/dem.2004.0024
https://doi.org/10.1146/annurev.soc.012809.102529
https://doi.org/10.1016/j.ssmph.2024.101674
https://doi.org/10.1016/j.ssmph.2024.101674
https://doi.org/10.1111/ppe.12010
https://doi.org/10.1111/ppe.12010
https://doi.org/10.1007/s13524-016-0542-2
https://doi.org/10.1007/s13524-012-0178-9
https://doi.org/10.1007/s13524-012-0178-9
https://doi.org/10.1016/j.socscimed.2016.04.023
https://doi.org/10.1016/j.socscimed.2016.04.023
https://doi.org/10.1016/j.socscimed.2023.116439
https://doi.org/10.1016/j.socscimed.2023.116439
https://doi.org/10.1007/s10903-020-01027-0
https://doi.org/10.1007/s10903-020-01027-0
https://doi.org/10.1016/j.socscimed.2012.03.038
https://doi.org/10.1016/j.socscimed.2012.03.038
https://doi.org/10.1093/oxfordhb/9780199389292.013.26
https://doi.org/10.1093/oxfordhb/9780199389292.013.26
https://doi.org/10.1016/j.socscimed.2005.06.015
https://doi.org/10.1016/j.socscimed.2005.06.015

	Abstract
	Introduction
	Background
	The immigrant health paradox and health at birth
	Explaining the paradox: Immigrant selectivity

	Data and methods
	Data
	Measures
	Methods

	Results
	Native–immigrant gaps
	Testing the selectivity hypothesis for the children of immigrants
	The heterogeneity of immigrant selectivity: Education, income level of country of birth, and birth cohort

	Conclusion and discussion
	Notes
	Disclosure statement
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice




