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Abstract 
 
 
This paper provides new empirical evidence on the factors behind the healthy immigrant 
effect by analyzing a very interesting episode in international migration, namely the 
Ecuadorian Exodus in the aftermath of the economic collapse of the late 1990s. 
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them headed towards Spain. Using administrative data from the Vital Statistics, I can 
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1.- Introduction 

Questions about the characteristics of those who migrate remain fundamental in 

immigration research. To evaluate the costs and benefits of population movements, 

immigrants are compared to non-immigrant in the source country and the native 

population at destination in different dimensions (e.g. education, age, risk and 

entrepreneurial attitudes or health).  

 The health of immigrants is an issue of concern. Some critical voices have 

argued that migration may represent a burden to the public health system at destination 

financed mainly by natives. The health of immigrants may also affect their integration 

and assimilation process. For the sending country, the characteristics of those who leave 

may also have implications at the aggregate level in terms, for instance, of health and 

inequality.   

 A well established regularity is that new immigrants to developed countries such 

as the US, Canada, and Australia enjoy significant health advantages relative to 

comparable native-born individuals in these countries.1 This positive gap has come to be 

known as the "healthy immigrant effect" (HIE). The HIE is present among most 

immigrant groups, even though a large majority come from developing countries with 

worse life expectancy indicators. There is also evidence that the gap does not respond to 

socio-economic differences in terms of education and income as most recent immigrants 

fall behind the native population on these dimensions. 

 This paper provides new empirical evidence on the factors driving the HIE by 

analyzing a very interesting episode in international migration, namely the Ecuadorian 

exodus in the aftermath of the economic collapse of the late 1990s. Between 1999 and 

2005, more than 600,000 Ecuadorians left the country and most of them headed towards 

Spain rather than the US, a traditional destination for Ecuadorian migration (Bertoli et 

al. 2011). Taking advantage of some interesting features of this migration episode, I 

find a health advantage in terms of birth weights in favor of new immigrants. The 

comparison of birth outcomes between Ecuadorian immigrants and other recent 

minority groups in Spain, namely Romanians, suggests that the health advantage could 

partly respond to immigrants' selection on health.   

                                                 
1 For the US see Jasso et al. 2004, Abraido-Lanza et al. 1999, Antecol and Bedard 2006, and Giuntella 
2012. Chen et al. 1996, Perez 2002, Deri 2003, McDonald 2003, and Laroche 2000 document a healthy 
immigrant effect for immigrants to Canada, while Donovan et al. 1992, Chiswick et al 2008, and Powles 
1990 do so for immigrants to Australia. 
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 I employ administrative data on birth outcomes (i.e. Vital Statistics) to compare 

immigrants in Spain to the native population in Spain and Ecuador. Following the 

health economic literature, birth weights are strongly correlated with a mother's habits 

during pregnancy and health, and it also represents an important marker of the infant's 

health at birth and as an adult (Currier and Moretti 2007, Currier 2007 and Conley and 

Bennet 2000).  

 The paper is structured as follows: the next section provides a brief overview of 

the literature on the health immigrant effect, section 3 highlights the main features of 

the recent process of Ecuadorian migration, section 4 describes the data, section 5 

presents the main results and section 6 concludes.  

 

2.- Previous findings 

This section highlights some key findings and the hypothesis these findings generate 

about the health status of the foreign-born population. 

 Researchers from a wide array of disciplines have studied health differences 

between immigrants and native-born individuals, mainly in the US, Canada and 

Australia. Three main explanations have been proposed to account for the positive 

health advantage of recent immigrants: health screening by the host country authorities, 

favorable habits and behaviors of individuals in the home country prior to migration, 

and immigrant self-selection whereby the healthiest and wealthiest source country 

residents are most likely to have the financial and physical means to migrate.  

 Some recent literature suggests that host country health screening policies are 

not likely to be the principal determinant of the health gap. For example, Laroche 

(2000) reports that the percentage of applicants to Canada that are rejected on health 

grounds is very low. Uitenbroek and Verhoeff (2002) argue that selection by authorities 

based on health can not explain the lower mortality of Mediterranean immigrants in 

Amsterdam. 

 The second theory is that healthy diets, habits and behaviors in the home country 

lead to potential immigrants who are relatively healthier than the average person in the 

recipient country. The hypothesis that cultural factors explains the immigrant's health 

advantage is put forward in Abraido-Lanza et al. (1999) who argue that the lower 

mortality rate of Latinos in the US results from their more favorable health habit 

behaviors (i.e. less alcohol and cigarette consumptions which are the major risk factors 
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for cancer and heart diseases, the most common causes of death for both Latinos and 

non-Latino Whites).  

 The third theory is based on the notion of immigrant self-selection. There are 

reasons (and evidence) to suspect that immigrants tend to be different from others in 

their origin who do not migrate. The literature on selection based on labor market 

outcomes (wages) and education tend to find evidence of positive selection (Chiquiar 

and Hanson 2005; McKenzie and Rapoport 2007, 2010; Orrenius and Zavodny 2005; 

Chiswick 1978, 1999, 2007; Belot and Hatton 2008; Grogger and Hanson 2008), though 

some evidence of negative selection has been reported for Mexico (Borjas 1987; 

Fernández-huertas Moraga 2011).  

 Given the strong correlation between income and health, we should also observe 

positive selection on health. Indeed if immigrants are selected from the high end of the 

income distribution in their home countries, they are likely to have access to better 

diets, better access to clean water and sanitation, less exposure to environmental risks 

and better child/maternal health care. Even in the absence of selective migration in 

terms of skills, positive selection in health is also expected if immigrants are forward 

looking (i.e. make current behavioral choices that emphasize future health at the 

expenses of current time/effort) or if sick individuals are more reluctant to leave the 

origin to make his or her way in an unfamiliar labor market.2  

 Immigration policies may also determine who migrates. For example, Canada, 

Australia and New Zealand attempt to attract younger and more educated immigrants 

via skilled immigrant intake based on points system that explicitly considers age, 

education level and language fluency. Those individuals are also more likely to arrive in 

better health. Indeed, in Chiswick (2008) there is evidence that health status varies by 

visa type. 

 A major drawback in previous studies is that most of the conclusions regarding 

the nature of the health gap are based on comparisons between immigrants (generally 

legal) and native born in the host country. Such a comparison does not allow 

disentangling the contribution of selection from that of healthy habits or any direct 

effect of migration on health outcomes. Despite severe data limitation problems, there 

are a couple of recent exceptions that shed light on the contribution of selective 

migration by examining the health of immigrants and non-immigrants in the sending 

                                                 
2 Evidence of positive self-selection on health has been documented in Jasso et al. (2004), Palloni and 
Morenoff (2001) and Antecol and Bedard (2006). 
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country prior to migration. The study by Rubalcava et al. (2008) employs longitudinal 

data from the Mexican Family Life Survey to compare emigrants from Mexico to 

similar non-emigrants. The findings indicate some evidence of positive selection in 

terms of physical health measures. In contrast, Stillman et al (2009) using data from 

Tongan potential immigrants and non-immigrants find that individuals with poor mental 

health are more likely to apply to migrate.  

 Data to compare potential immigrants and non-immigrants previous to migration 

are rather scarce since most migrants originate from developing countries without 

tradition on data collection. In this paper, I employ the Vital Statistics in Ecuador and 

Spain to compare the birth outcomes of immigrants in Spain to that of non-immigrants 

in Ecuador and natives in Spain.  

 Due to confidentiality issues, the same individual cannot be identified in the 

Vital Statistics of the two countries, and therefore immigrants and non-immigrants 

cannot be compared before the movement occurs. This represents a limitation to the 

study since the contribution of selection can not be disentangled from any direct effect 

of migration on health outcomes. However, the international migration episode between 

Ecuador and Spain has some interesting features that make it an interesting case study 

to gain further understanding on the nature of the healthy immigrant effect. 

  First, the Vital Statistics in Spain since 2001 contain information on immigrants 

irrespectively of the legal status (illegal immigrants are also represented). Second, since 

the bulk of Ecuadorian immigrants moved to Spain between 1999 and 2003, the sorting 

of immigrants across different countries are not likely to distort the conclusions. Third, 

immigration to Spain is a recent phenomenon, and most of the foreign-born in the early 

2000s are likely to be recent immigrants. Hence, the effect of acculturation or 

assimilation on the health gap estimated in the early 2000 (if any) is likely to be small. 

Fourth, in the early 2000s immigrants from different origins arrived to Spain attacked 

by the growing economy and the many job opportunities, in particular in the 

construction sector. The similarity of some of these immigrant groups allows me testing 

the hypothesis that selection is inversely proportion on distance and thus shed some 

light on its contribution to the healthy immigrant effect.  
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3.- Some features of the Ecuadorian Exodus 

 As a result of the economic and financial crisis Ecuador collapsed in 1999. This 

represented an important push factor for abut 600,000 individuals who over a period of 

a few  years (1999-2005) left from a country with a population of 12.7 millions. A 

unique feature of this migration episode is that the US and Spain received about 80 to 

90% of all Ecuadorians. Moreover, the number of Ecuadorians that migrated to Spain 

was roughly 3 times larger than the corresponding flow to the US. Bertoli et al (2011, 

2013) argue that the lower cost of migrating to Spain explains the huge exodus towards 

the lower income country. 

 The migration policy in Spain was particularly attractive. Since 1963 a visa 

waiver program existed for Ecuadorians visiting Spain for a period of up to 3 months. 

Those who wished to immigrate could simply overstayed the three-months period, 

became undocumented workers, and wait for one of the frequent amnesties in the early 

2000s to legalize their status.3 The lax Spanish immigration policy substantially 

influence the location choices of Ecuadorian immigrants. According to the calculations 

in Bertoli et al (2011) the Ecuadorian population in Spain increased from 76,000 

individuals before the crisis to 457,000 in 2005, and represented 12 percent of 

immigration flows to Spain between 1999 and 2005.4  

 Table 1 display the stock of immigrants in Spain during the 2000s recorded in 

the Local Population Registry. Since 2001, this data source provides an accurate 

measure of the number of immigrants, both legal and illegal. The reason is that by 2000 

a new migration law as approved (Ley Organica 4/2000) that increased the incentives 

for illegal migrants to register, by allowing them to document their residence in Spain in 

the occurrence of a future amnesty and by granting access to the public health and 

education system.5  

 The visa waiver program between Ecuador and Spain was terminated in August 

2003. After this date, Ecuadorian migrants needed a visa to enter any EU member state. 

The inflows of Ecuadorians to Spain dropped sharply immediately after the 

requirement, and the United States became the main destination for Ecuadorians in 2004 

                                                 
3 There were three amnesties to illegal immigrants in Spain (2000, 2001 and 2005). 
4 The same authors estimate that  the Ecuadorian population in the US increased from 272,000 individuals 
before the crisis to 394,000 in 2005, and represented 1.3 percent of immigration flows in the US during 
this period. 
5 The Spanish data protection policy, prevent the police to access the Local Population Registry to 
identify illegal aliens.  
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and 2005 (Bertoli et al 2011). Table 1 also shows the stabilization of the stock of 

immigrants from Ecuador during the second half of the 2000s.  

 A salient feature of the Ecuadorian Exodus is that most of those who moved in 

the aftermath of the crisis headed towards Spain. Thus the analysis of birth outcomes of 

immigrants in the early 2000s in Spain should be weakly affected by sorting across 

countries.6  

 

4.- Data 

This study employs birth outcomes, in particular weights, as a measure of an 

individual's health. Several studies have demonstrated that weight at birth is sensitive to 

many environmental factors, including maternal behaviors like smoking and drinking  

and nutritional practices (e.g. Currier et al 2009; Hoynes et al. 2011). Economists have 

also been active in showing that health at birth is predictive of future outcomes such as 

health, education and other labor market outcomes (e.g. Behrman and Rozenzweig 

2004; Black et al. 2007 ).  

 Birth weight is the body weight of a baby measured at most one hour after birth. 

While it may suffer from measurement error, it is not affected by the biases inherent to 

self-reported health questions in some previous studies. The self-reported assessment of 

one's own health depends on the reference group. If the group is not stated, comparisons 

across individuals become difficult (King et al. 2004). This is particular relevant for 

immigrants whose comparison group may change with the process of assimilation.  

 The use of the prevalence rate of diabetes, heart diseases, asthma or diseases of 

the lung are also subject to criticism. The reason is that the lower incidence of chronical 

diseases reported for the foreign-born may simply result from their less frequent contact 

with western medial diagnostics.   

 In this study I employ birth outcomes recorded in the Vital Statistics of Ecuador 

and Spain. The information in the Vital Statistics corresponds to all births in the Local 

Population Registry. In both countries, birth registration is the administrative procedure 

to legalize a vital event.7 As discussed, immigrants in Spain since 2001, independently 

                                                 
6 Bertoli et al (2011) investigate the selection and sorting of Ecuadorian immigrants in terms of 
productive skills (education and wages) during this period. They find that immigration to Spain is gender 
balanced and some evidence of negative selection in education (particularly among men).  
7 In order to register a birth, the parents or the legal representative of the child has to present a document 
with statistical information on the birth outcome (Informe Estadístico del Nacido Vivo in Ecuador, figure 
1A or Boletín Estadístico del Parto in Spain, figure 2A). 
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of their legal status, have strong incentives to appear in the Local Population Register to 

have access to the public and health education system and to prove residence in Spain 

for future amnesties. Hence, the Vital Statistics give coverage to all legalized births 

occurred in both countries.  

 There are some differences regarding the information in the Vital Statistics. 

When comparing both countries, I restrict the analysis to variables that are common in 

both surveys (e.g. date of birth, gender, place of birth, weight, and mother's age and 

nationality). Information of interest such as gestational weeks appear in the Ecuadorian 

data only after 2004, and maternal education is collected in Spain only after 2006.  

 We restrict our analysis to the early years of 2000s, and in particular to 2001. 

There are several reasons for this choice. First, the Vital Statistics do not contain 

information on years since arrival and it is therefore not possible to take into account the 

effect of acculturation or assimilation on birth outcomes. The inflow of Ecuadorians to 

Spain started in 1999 and was substantially interrupted after August 2003, when the visa 

waiver program terminated. Hence, the majority of Ecuadorian in the early 2000s are 

likely to be recent immigrants. Second, the Local Population Registry (and thus the 

Vital Statistics) contains accurate information on immigrants (both legal and illegal) 

only after the approval of the new immigration law in 2000. Finally, the Vital Statistics 

in Spain until 2006 only contain the nationality of the mother and not the country of 

birth. In the early 2000s there were 3 amnesties to legalize immigrants (2001, 2002 and 

2005). Hence by the mid-2000s many Ecuadorians may have obtained the Spanish 

citizenship and thus could not be identified as immigrants in the Vital Statistics.8  

 Table 2 shows the percentage of births occurred in Spain by some of the most 

popular foreign nationalities. The effect of the immigration inflow is clear from the 

table.9 The number of total births increased from 406,380 in 2001 to 519,779 in 2008 

(the beginning of the Spanish economic recession) and the share to foreign mothers 

from shifted from 8,24 to 20,81 percent in this period. The incidence of the Ecuadorian 

Exodus also shows up in the table. The number of birth to Ecuadorian mothers doubled 

between 2001 and 2003 (from 5,649 to 10,517) and by 2003 represented the 2,38 

percent of total births. This percentage is similar to that of Moroccans (2,41 in 2003), a 

minority group with a large tradition in the country. Between 2001 and 2003, 10,5 

percent of the births in Spain were to foreign mothers, and among those births to 

                                                 
8 After two years of legal residence in Spain, Ecuadorians become elegible for naturalization.  
9 The share of immigrants in Spain shifted from less than 3% in 1999 to about 16% in 2011.  
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Ecuadorian and Moroccan mothers represented a 20 percent each. The table also shows 

the increase in the birth rate to Romanians, the largest minority group in Spain in the 

late 2000s.  

 Table 3 displays the mean weight in grams for the period 2000-2005 by 

nationality in Spain. For a 5% of the births the information on weight is not recorded, 

and these observations are excluded from the analysis. Following previous work on the 

determinants of birth weight, I focus on mothers aged 15-49, exclude multiple births 

and those newborns whose weight was either under 500 grams or above 9,000 grams.  

 The table indicates that newborns to foreign mothers are about 50 to 80 grams 

heavier than those born to natives (in 2001, 3,292 grams for immigrants and 3,237 for 

natives). By nationality, the heaviest babies are born to Moroccans (3,360 grams in 

2001), followed by Ecuadorians (3,273 grams in 2001) and Romanians (3,219 grams in 

2001). The previous ranking on the size of babies contrasts with the statistics reported 

by the World Bank on the incidence of low birth (i.e. live births under 2,500) in the 

origin countries. Accordingly, Romania is the country with the lowest rate (9 percent in 

2000), followed by Morocco (15,4 percent in 2004) and Ecuador (16 percent in 2000). 

The low birth rate in Spain was 6,5 percent in 2000 and increased to 7.7 in 2010.10   

 The second data source employed in the analysis is the Vital Statistics for 

Ecuador, from the Instituto Nacional de Estadística y Censos. The data covers all 

registered births occurred in the country. To register a birth, the parents or legal 

representative of the newborn has to present an administrative form ("Informe 

Estadístico del Nacido Vivo") that contains information on the birth outcome. When the 

birth occurs at a hospital the form is completed by a health professional, otherwise it is 

completed by an administrative officer at the registry. A key piece of information for 

the current study is the birth weight, which has to be measured at most one hour after 

occurrence. It is then very likely that when the birth does not occur in a hospital or is 

not assisted by a health professional the information is missing. In the early 2000s the 

rate of underreported birth weight is around 40%. However, this rate is unevenly 

distributed across different groups. According to Table 4, underreporting in 2001 is less 

than 30% among mothers with more than primary education and births occurred in 

hospitals. The rate of underreporting in urban areas is also much lower than in rural 

areas (38 percent and 73 percent respectively). By 2002, the underreporting rate had 

                                                 
10 World Bank Health Nutrition and Population Statistics. 
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decreased to 32% in urban areas, to 20% in hospitals and to 24% among mothers with 

more than primary education. 

 Due to the incidence of underreporting, the information on birth weights 

collected in the Vital Statistics is not likely to be representative of the whole Ecuadorian 

population but more educated and middle/high-income groups living in urban areas are 

likely to be overrepresented. While this is an obvious limitation, the validity of the 

study is reassured when looking at the characteristics of the migrants. Bertoli (2010) 

documents that the wave of Ecuadorian migration who moved in the aftermath of the 

crisis came mostly from the urban areas of the country. Those areas were more severely 

hit by the crisis (suspension of the wage payment to public employees and slash in real 

wages due to devaluation).  Its has also been argued that in the early stage of the 

migration process is the middle class of the wealth distribution who has the means and 

incentives to migrate (McKenzie and Rapoport 2007). Hence, the group of non-

immigrants in Ecuador with valid information on birth weights in the early 2000s is 

likely to be closer to immigrants in Spain than the population as a whole. This will limit 

the magnitude of the bias due to different composition of the comparison group. 

 Table 5 compares the mean birth weights of non-immigrants in Ecuador to that 

of immigrants in Spain between 2000 and 2005. The comparison indicates an important 

health advantage in favor of immigrants: babies born in Ecuador are about 170-150 

grams lighter than babies born in Spain to Ecuadorian mothers. In the next section, I 

formally investigate those differences in birth outcomes.  

 

5.- Results 

I first examine whether the gap in birth weight between newborns to natives and 

Ecuadorian mothers living in Spain is statistically significant. In doing so I estimate the 

following model: 

 

    BWi=β0+ β1Immigranti+ β2genderi+δmother age+γmonth+λprovince+ui       (1) 

 

where the dependent variable BWi (the birth weight of child i) is regressed on an 

indicator for being born to an Ecuadorian mother (Immigranti), an indicator for the 

gender of the child (genderi), a set of dummies for the age of the mother when the birth 

occurs (δ), an indicator for the month of birth (γ), and a set of dummies for the province 
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of residence ins Spain.11 The estimates of the model in equation (1) are presented in 

Table 6. I have estimated the regressions separately for the years from 2000 to 2005. In 

interpreting the results one should bear in mind that immigrants in Spain had incentives 

to appear in the Local Population Registry (and thus the Vital Statistics) only after 2000, 

and that most Ecuadorians landed in Spain between 1999 and 2002. Hence the most 

accurate estimates for the healthy immigrant effect are those obtained from comparisons 

in 2001-2002.12  

 The estimated difference in birth weight is 89.08 grams in 2001 and 84.13 in 

2002, and it is statistically significant at any conventional level. Since the majority of 

Ecuadorians in the early 2000s were recent immigrants, these estimates of the healthy 

immigrant effect are not likely to be affected by the process of assimilation or 

acculturation.  

 By 2005, the estimated difference in birth weight had increased to 115.83 grams. 

The interpretation of the evolution of the health gap requires caution. First, the Vital 

Statistics do not contain information on the years since arrival and thus after 2001-2002, 

after the massive arrival of Ecuadorians to Spain, it is not possible to disentangle the 

contribution of assimilation from that of the initial health advantage. Moreover, by 2005 

a non negligible fraction of Ecuadorians had been naturalized and could not longer be 

identified in the data as immigrants. Accordingly, the presence of selection could also 

affect the behavior of the health gap. 

 There is evidence of a faster acculturation process among interethnic couples 

(Meng and Gregoy 2005 and Chiswick et al 1997). In an attempt to investigate the 

effect of acculturation on birth outcomes, I estimate the effect of intermarriage on birth 

outcomes. According to the estimates in Table 7, neither the nationality of the father nor 

the intermarriage indicator are statistically significant. The results are likely to be driven 

by the high degree of sorting in the data. In 2001, a 0.31 percent of the births in the 

sample were to interethnic couples and this percentage increased to only 0.71 percent in 

2005. Among Ecuadorian mothers, the share of interethnic couples is percent and 

increases to by 2005. If I reestimate the model in Table 7 only on the sample of 

                                                 
11 Spain is divided into 52 administrative provinces. Previous work has documented that immigrants by 
natioanlity are highly segregated across provincies (see, for example, Farré et al. 2011).  
12 It is also important to take into account that the underreporting rate in Ecuador substantially decreased 
between 2001 and 2002.  
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Ecuadorian mothers, I also do not find any evidence of intermarriage on birth 

outcomes.13  

 Figure 1 plots the kernel estimates of the birth weight distribution of immigrants 

(solid line) and natives (dashed line) in 2001 and Figure 2 the difference between the 

two distributions. The figures suggest that the health advantage in terms of birth weight 

is not only concentrated in the mean of the distribution, but it also present in other parts 

of the distribution, in particular the upper tail.  

 Table 8 examines the presence of the health immigrant effect in alternative birth 

outcomes that are popular in the literature. The table shows the estimates for the model 

in equation (1) where the dependent variable has been replaced by a low birth weight 

indicator (column 1), the number of gestational weeks (column 2), an indicator of 

preterm birth (column 3), one for death in the first 24 hours after birth (column 4), and a 

gender indicator (column 5).14 The estimates indicate a health advantage in favor of 

immigrants for the incidence of low birth weight (i.e. 1.6 percentage points lower), but 

not in terms of the other outcomes.  

 From the previous results we can conclude that, upon arrival to Spain, newborns 

to Ecuadorian mothers are heavier than those born to native women. As the economic 

literature has suggested, this may have implications on future economic outcomes, and 

maybe compensate part of the negative effect associated to the presence of 

discrimination (Bosch et al. 2010). The findings are also consistent with the extensive 

evidence on the health immigrant effect documented for Mexican immigrants in the US 

and other minority groups in Canada and Australia.   

 I next compare the weight of births to Ecuadorian immigrants in Spain to that of 

non-immigrants in Ecuador. Table 9 indicates that newborns to immigrants are between 

168-148 grams heavier than those to non-immigrants. Health indicators are in general 

better in Spain than in Ecuador (see Table 1A in the appendix), and this may partly 

reflect better health care systems or some other environmental factors (i.e. less 

polution15). Table 10 removes from the previous estimate the effect of being born in 

Spain (common to natives and immigrants). The net birth weight difference is reduced 

to 60-65 grams, and remains highly significant at any conventional level. 

                                                 
13 See Table 5A.  
14 There is evidence that poor maternal nutrition around the time of conception skews the sex ration in 
favor of girls (Mathews et al. 2008; Cameron 2004; Song 2013) 
15 Currie and Walker (2011) show that trafic congestion (and thus polution) contributes significantly to 
poor health among infants.  
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 Figure 2 plots the birth weight distribution of immigrants in Spain (solid line) 

and non-immigrants in Ecuador (dashed line) in 2001. The distribution for migrants lies 

clearly to the right of that for non-immigrants, reassuring that the health advantage  

estimated for the mean of the distribution by OLS is present along all the domain of the 

distribution, in particular the middle/upper part.16 This result is also evident from the 

plot of the difference between the native and immigrant distribution (see figure 2b).    

 An important limitation in this study is that the available data do not allow us to 

conclude whether the health advantage of immigrants responds only to migrants 

selected on health or to the fact that migration may have a direct effect on birth 

outcomes. To the best of my knowledge, no paper has been able to identify the causal 

effect of migration on birth outcomes. The closest evidence is reported in the paper by 

Stillman et al. (2012) where using the Tongan migrant lottery investigate the effect of 

migration on child health. They find that migration increases height and reduces 

stunning of infants and toddler, but also increases BMI and obesity among 3 to 5 years 

old. The authors argue that changes in dietary habits (i.e. larger intakes of meat, fat and 

milk) rather than the income gains associated to migration explain those findings.  

  While those change in dietary habits would most probably have a positive effect 

on birth weight, there may be countervailing effects from migration that are not 

identified in Stillman et al. (2012) as children in their sample are born before migration 

occurs. The migration episode may be stressful (i.e. social, cultural and economic 

changes involved) and newcomers may face some post-migration living difficulties that 

may negatively affect birth outcomes. It has been recently documented that restricted 

maternal nutrition and stress associated to economic difficulties during critical windows 

of fetal development can negatively affect birth outcomes.17  

 To gain a better understanding of the factors behind the health gap I further 

exploit the evidence from the large inflow of immigrants to Spain in the 2000s. The 

share of foreign born population shifted from less than 4% in 2000 to 10% in 2005 and 

14% in 2010 (see Table 1). Immigrants originated from a variety of countries in North 

                                                 
16 Table 4A replicates the results in Table 6 but replacing the birth weight dependent variable by a low 
birth indicator. While there is a statistically negative effect on the immigrants' low birth probability, its 
magnitude is very small (i.e. the likelihood of low birth is 0.3 percentage points lower among immigrants 
than natives). This reinforces the result that most of the action occurs in the midde/upper part of the 
distribution.  
17 Almond and Mazumder (2011) have shown that prenatal exposure to Ramadan among Arab mothers 
results in lower birth weight and reduced gestation length. Bozzoli and Quintana (2013) that nutritional 
deprivation and maternal stress affected the birth outcomes of low-educated mothers during the 
Argentinean crisis. 
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Africa, South America and Eastern Europe.  The three top sending countries in the 

2000s were Morocco, Ecuador and Romania.  

 The costs of migration should increase with the geographic distance between the 

source and the host country. Accordingly, the simplest model of migration would 

predict that, given skill prices, countries located at a great distance from Spain should 

be sending more skilled and healthier immigrants. I can test this prediction and shed 

some more light on the role of selection in explaining the health gap in favor of 

Ecuadorian immigrants.  

 I will mainly focus the comparison on immigrants from Ecuador and Romania. 

The difference in the geographic distance between Spain and these two countries is 

enormous, however immigrants from those destinations are comparable in many other 

dimensions. First, there are low cultural and linguistic barriers for both groups (i.e. 

Spanish is the language of Ecuador, and Romanian is a Romance language very close to 

Spanish18). Second, while Moroccans were a well established minority group in Spain 

before 2000, the bulk of Ecuadorians and Romanians arrived between 2000 and 2002.19 

Third, the two groups moved to Spain for economic reasons. Ecuadorians moved 

escaping from the economic and financial collapse in 1999.  Migration from Romania 

arrived to Spain looking for jobs, as a result of the high unemployment rates after the 

massive restructurings of state enterprises in the late 1990s (Stan 2009). Finally, the 

Spanish migration law was also relatively lax between Romania and Spain. After 

January 2002 a visa waiver program enabled Romanians to enter as a tourist and stay 

for 3 months. Many overstayed the legal period and became illegal aliens while waiting 

for an amnesty.  

 Table 2A compares the socio-economic outcomes of the most popular minority 

groups in Spain. There are clear differences between Moroccans and the other two 

minority group, particularly for females. Moroccan females are older, disproportionately 

low-educated, have more kids and work much less. Romanian and Ecuadorian females 

are closer in terms of those characteristics,  though females in the former group are, on 

average, half a year younger, more educated (a 66% of Romanians have a high school 

diploma or higher education, as opposed to 46% of Ecuadorians) and have lower 

fertility rates (a 49 percent of the Rumanians have children, as opposed to 76 percent of 

                                                 
18 The lexical similarity of Romanian with Spanish has been estimated at 71%.  
19 Table A3 in the appendix indicates that among Moroccan immigrants living in Spain between 2000 and 
2004 a 70% of them had arrived before 2001. In contrast, a 70% of Ecuadorian migrants arrived between 
2000 and 2004. This percentage is 60% among Romanians.  
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the Ecuadorians and the average number of kids is 1.79 for Romanians and for 

Ecuadorians). These observed differences in family composition may respond to the fact 

that many Romanian women, due to the geographical proximity between the two 

countries, moved mainly to work living their family behind and with a clear intention to 

return after a few years.  

 Table 11 compares the birth outcomes of the three groups. The excluded 

category in all regressions are immigrants from Ecuador. Most of the health outcomes 

indicate a clear advantage of Ecuadorians with respect to Romanians: newborns to 

Ecuadorian mothers are 46 grams heavier, the probability of low-birth is almost 3 

percentage points lower, the incidence of preterm births and the probability of death 

during the first 24 hours is also lower, although very small. All the effects are highly 

statistically significant. This health advantage is not present when comparing most of 

the aggregate health indicators in Table 1A. In particular, the incidence of infant 

mortality and low birth weight is much higher in Ecuador than in Romania. Hence the 

findings in table 11 are consistent with the idea that selection is inversely proportional 

to geographical distance.   

 The results for Moroccans indicate a health advantage with respect to 

Ecuadorians in terms of birth weight of 56 grams. There is also evidence that the 

incidence of low birth weight is smaller among Moroccans, although the magnitude is 

less than 1 percentage point. The probability of preterm birth is also negative, though 

this difference is only significant at 10%.  The advantage in terms of birth weight in 

favor of immigrants from Morocco (a country that is only 14 km from the Spanish 

border) should not be interpret as evidence against selection based on distance, as this 

group has been in Spain for many years and its socioeconomic composition is different 

from that of other groups.  

 The previous results reveal a clear health advantage for new immigrants in terms 

of birth outcomes. Upon arrival to Spain, newborns to Ecuadorian mothers are 90-85 

grams heavier than those born no native women in Spain, and 60-63 grams heavier than 

those who stayed in Ecuador. While I cannot precisely estimate the contribution of 

selection to the health gap, the comparison between newly arrived immigrants to Spain 

from different ethnic origins suggests that Ecuadorian immigrants were positively 

selected in terms of birth outcomes.  
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5 Conclusions 

(To be completed) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 17

References 

Abraido-Lanza A, B. Dohrenwend, D. Ng-Mak and J. Tuner. 1999. The Latino 
mortality paradox: a test of the "salmon-bias" and healthy migrant hypothesis. American 
Journal of Public Health, 89, 1543-48 
 
Almond, D. and b. Mazumder. 2013. Health capital and the prenatal environment: the 
effect of maternal fasting during pregnancy. American Economic Journal: Applied 
Economics, Vol 3 (4): 56-85 
 
Antecol, H. and K. Bedard. 2006. Unhealthy Assimilation: do Immigrants Converge to 
American Weights? Demography, 43 (2), May 2006, 337-360 
 
Anuario de Nacimientos. Ecuador. Several years. 
http://www.inec.gob.ec/estadisticas/?option=com_content&view=article&id=114&Item
id=91 
 
Behrman, J. and M. R. Rosenzweig. 2004. Returns to Birthweight. Review of 
Economics and Statistics. 86(2): 586-601 
 
Belot, M.V. and T.J. Hatton. 2008. Immigrant Selection in the OECD. Australian 
National University Centre for Economic Policy Research discussion paper 571. 
 
Bertoli, S. 2010. Sorting and Self-Selection of Ecuadorian Migrants. Annals of 
Economcis and Statistics, No 97/98, pp. 261-288 
 
Bertoli, S., J. Fernández-Huertas and F. Ortega. 2011. Immigration Policies and The 
Ecuadorian Exodus. World Bank Economic Review 25(1), 57-76. 
 
Bertoli, S., J. Fernández-Huertas and F. Ortega. 2013. Crossing the Border: Self-
selection, Earnings, and Individual Migration Decisions. Journal of Development 
Economics 101, 75-91. 
 
Black, S., P.J. Devereux, and K. Salvanes. 2007. From the Cradle to the Labor Market? 
The Effect of Birth Weight on Adult Outcomes. Quarterly Journal of Economics, 122:1, 
409-439. 
  
Borjas, G.J. (1987) Self-Selection and the Earnings of Immigrants. American Economic 
Review, 77(4), 531-551 
 
Bosch, M., M.A. Carnero and L. Farre. 2010. Information and Discrimination in the 
Rental Housing Market: Evidence from a field experiment. Regional Science and Urban 
Economics, 40: 11-19 
 
Bozzoli, C. and Q. Climent. 2013. The Weight of the Crisis: Evidence from Newborns 
in Argentina. Review of Economics and Statistics (forthcoming) 
 
Cameron, E. Facultative adjustment of mammalian sex ratios in support fo the 
trivers-willard hypothesis: evidence for a mechanism. Proceedings of the Royal Society 
B: Biological Sciences, 271(1549):1723–1728, 2004. 



 18

 
Chiquiar, D. and G.H. Hanson. 2005. International Migration, Self-Selection, and the 
Distribution of Wages: Evidence form Mexico and the United Sates. Journal of Political 
Economy 113:2, 239-281 
 
Chiswick, B.R. 1978. The Effect of Americanization on the Earnings of Foreign. Born 
Men. Journal of Political Economy. 86, 897-921 
 
Chiswick, B., Y.L. Lee and P.W. Miller. 1999. Immigrant Selection Systems and 
Immigrant Health. Contemporary Economic Policy. Vol 26(4): 555-578. 
 
Chiswick, B. 2007. Are Immigrants Favorably Self-Selected? An Economic Analysis. 
in Caroline D. Brettell and James F. Hollifield (Eds.) Migration Theory: Taling Across 
the Disciplines, 2nd e.d  
 
Chiswick, B.R., Y. Cohen and T. Zach. 1997. The labor market status of immigrants: 
effects of the unemployment rate at arrival and duration of residence. Industrial and 
Labor Relations Review, Vol. 50 (2): 289-303 
 
Chiswick, B.R., Y.L. Lee and P.W. Miller. 2008. Immigrant Selection Systems and 
Immigrant Health. Contemporary Economic Policy, Vol 26, N 4, 555-578 
 
Chen, Jiajian, E. Ng and R. Wilkins. 1996. The Health of Canada's Immigrants in 94-95. 
Health Reports 7(4):33-45 
 
 
Currie, J. 2007. Healthy, wealthy, and wise: Is there a causal relationship between child 
health and human capital development. Journal of Economic Literature XLVII(1), 87-
122. 
 
Currie, J. and E. Moretti. 2007. Biology as destiny? short- and long-run determinants of 
intergenerational transmission of birth weight. Journal of Labor Economcis 25(2), 231-
263. 
 
Currie, Janet, Matthew Neidell, and Johannes F. Schmeider. 2009. “Air Pollution and 
Infant Health: Lessons from New Jersey.” Journal of Health Economics, 28(3): 688-
703. 
 
Currie, Janet, and Reed Walker. 2011. "Traffic Congestion and Infant Health: Evidence 
from E-ZPass." American Economic Journal: Applied Economics, 3(1): 65-90 
 
Conley, D. and N.G. Bennett. 2000. Is biology destiny? birth weight and life chances. 
American Sociological Review 65(3), 458-476. 
 
Deri, Catherine. 2003. Understanding the Healthy Immigrant Effect in Canada. 
Unpublished Manuscript.  
 
Donovan, J, E. d'Espaignet, C. Metron and M. van Ommeren. eds 1992. Immigrants in 
Australia: A Health Profile, Australian Institute of Health and Welfare Ethnic Health 
Series, No 1. Canberra: AGPS 



 19

 
Farré, L., González, L. and F. Ortega. 2011. Immigration, Family Responsibilities and 
the Labor Supply of Skilled Native Women. B.E. J. Economic Analysis & Policy 
(Contributions), Vol (11), 1-46  
 
Fernández-Huertas Moragas, J. 2011. New Evidence on Emigrant Selection. The 
Review of Economic Studies, 93(1): 72-96 
 
Grogger, J. and G.H. Hanson. 2008. Income Maximization and the Selection and 
Sorting of International Migrants. NBER working paepr 13821 
 
Gibson, J., D. McKenzie and S. Stillman. 2013. Natural Experiment Evidence on the 
Effect of Migration on Blood Pressure and Hypertension. Health Economics, 22(6), 
655-672 
 
Giuntella, O. 2012. Why Does the Health of Immigrants Deteriorate? Boston University 
Mimeo. 
 
Jasso, G., D. Massey, M. Rosenzweigh and J. Smith. 2004- Immigrant Health - 
Selectivity and Acculturation. Chapter 7 in Anderson, Bulatao and Cohen (eds) Critical 
Perspectives on Racial and Ethnic Differences in Health in Late Life, Committee on 
Population, National Research Council, Washington DC: The National Academies 
Press.  
 
Hoynes, H., M. Page and A. Stevens. Can Targeted Transfers Improve Birth Outcomes? 
Evidence from the Introduction of the WIC Program. Journal of Public Economics, 95: 
813-827. 
 
King G, Murray CJL, Salomon JA, Tandon A. 2004. Enhancing the validity and cross-
cultural comparability of measurement in survey research. American Political Science 
Review. 98:191–207. 
 
Powles, J. 1990. The best of both worlds: attempting to explain the persisting low 
mortality of Greek migrants to Australia. in J. Caldwell, S. Findlay, P Caldwell and G 
Santwo. What we know about health transition: the cultural, social and behavioral 
determinants of Health. Canberra: Health Transition Center 
 
Mathews, F. Paul J. Johnson, and Andrew Neil. You are what your mother eats: 
evidence for maternal preconception diet influencing foetal sex in humans. Proceedings 
of the Royal Society B, pages 1–8, April 2008. 
 
McDonald, J. T. 2003. The Health of Immigrants to Canada. mimeo University of New 
Brunswick.  
 
McDonald, J.T. and S. Kennedy. 2004. Insights into the healthy immigrant effect: 
health status and health service use of immigrants to Canada. Social Science and 
Medicine, 59, 1613-1627. 
 



 20

McKenzie, D.J. and H. Rapoport. 2007. Network Effects and the Dynamics of 
Migration and Inequality: Theory and Evidence from Mexico. Journal of Development 
Economics 84:1, 1-24 
 
McKenzie, D.J. and H. Rapoport. 2010. Self-Selection Patterns in Mexico-U.S. 
Migration: The Role of Migration Networks. Review of Economics and Statistics, 92:4, 
811-821 
 
Meng, X. and R.G. Gregory. 2005. Intermarriage and the economic assimilation of 
immigrants. Journal of Labor Economics, Vol. 23 (1): 135-75 
 
Orrenius, P.M. and M. Zavodny. 2005. Self-Selection among Undocumented 
Immigrants from Mexico. Journal of Development Economics 78, 215-240 
 
Perez, C. 2002. Health Status and Health Behaviour Among Immigrants. Health Reports 
13 (Suppl.): 1-12 
 
Ramírez Gallegos, F. and J. Ramírez (2005). La Estampida Migratoria Ecuatoriana: 
Crisis, redes transnacionales y repertorios de acción migratoria. Abya-Yala, Quito. 
 
Rubalcava, L., Teruel, G. Thomas, D., Goldman, N. 2008. The healthy migrant effect: 
New findings from the Mexican Family Life Survey. American Journal of Public Health 
98, 78-84 
 
Song, S. 2013. Does famine influence sex ratio at birth? Evidence from the 1959-1961 
Great Leap Forward Famine in China. Proceedings of the Royal Society. DOI: 
10.1098/rspb.2012.0320 
 
Spain Vital Statistics. Several years. Spanish Statistical Institute. 
http://www.cdc.gov/nchs/data_access/Vitalstatsonline.htm#Downloadable 
 
Stain, S. 2009. Romanian Migration to Spain and Its Impact on the Romanian Labour 
Market. UAB working paper.  
 
Stillman, S. D. McKenzie and J. Gibson. 2009. Migration and mental health: Evidence 
from a natural experiment. Journal of Health Economics, 28, 677-687. 
 
Uitenbroek, D. and A. Verhoeff. 2002. Life expectancy and mortality differences 
between migrant groups living in Amsterdam, the Netherlands. Social Science and 
Medicine, 54, 1379-1388. 
 
US Vital Statistics. Several years. 
http://www.cdc.gov/nchs/data_access/Vitalstatsonline.htm#Downloadable 
 



 21

Tables 
 
Table 1: Stock of immigrants in Spain (2000-2012) 
 

Year Total 
Population 

Foreign 
born 

Born in 
Ecuador 

Born in 
Morocco 

Born in 
Romania 

2000 40,499,790 1,472,458 21,736* 236,517 7,543 
2001 41,116,842 1,969,270 140,631 299,907 33,044 
2002 41,837,894 2,594,052 259,779 370,720 68,561 
2003 42,717,064 3,302,440 387,565 438,221 137,834 
2004 43,197,684 3,693,806 470,090 474,523 206,395 
2005 44,108,530 4,391,484 487,239 557,219 312,099 
2006 44,708,964 4,837,622 456,641 605,961 397,270 
2007 45,200,737 5,849,993 434,673 621,295 510,983 
2008 46,157,822 6,044,528 458,437 683,102 706,164 
2009 46,745,807 6,466,278 479,117 737,818 762,163 
2010 47,021,031 6,604,181 484,623 760,238 784,834 
2011 47,190,493 6,677,839 480,626 769,106 810,348 
2012 47,265,321 6,759,780 471,640 779,481 833,764 

       Source: Local Municipality Registry. Spanish Statistical Office. 
          Notes:(*) The numbers for 2000 are likely to underestimate the stock of immigrants. Only after the approval of the new   
         immigration law (Ley Organica 4/2000), immigrants (legal and illegal) had incentives to register to gain access to the public 
          health and education system and to document their residence in Spain for future amnesties. 
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Table 2: Births by nationality occurred in Spain 
 

 
      Share to mothers of differnt nationalities 

 

Total number of 
births 

Foreign Ecuadorian Moroccan Romanian 

2000 397,632 6.2 0,65 1,57 0,14 

2001 406,380 8.24 1,39 1,81 0,25 

2002 418,846 10.55 2,01 2,11 0,50 

2003 441,881 12.23 2,38 2,41 1,11 

2004 454,591 13.78 2,44 2,86 1,27 

2005 466,371 15.07 2,13 3,13 1,48 

2006 482,957 16.54 1,88 3,59 1,82 

2007 492,527 18.98 1,89 4,09 2,35 

2008 519,779 20.81 1,84 4,89 2,62 

2009 494,997 20.72 1,65 5,26 2,41 

2010 486,575 20.55 1,39 5,58 2,55 

2011 471,999 19.51 1,13 5,24 2,46 
Source: Vital Statistics. Spanish Statistical Office. 
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Table 3: Descriptive Statistics: Birth weight by nationality in Spain 
 
 Native Foreign Ecuadorian Moroccan Romanian 

 3,243.86 3,298.24 3,238.28 3,378.89 
 

3,254.24 
 2000 (484.32) (524.00) (521.68) (520.04) (516.47) 

 
 

3,236.50 3,292.50 3,273.47 3,360.48 3,219.54 
 2001 (484.39) (513.56) (489.08) (520.50) (517.83) 

 
 

3,233.54 3,294.82 3,275.26 3,356.11 3,230.73 
 2002 (486.85) (517.33) (497.51) (522.58) (564.14) 

 
 

3,232.32 3,298.35 3,282.09 3,353.89 3,231.90 
 2003 (484.84) (521.07) (512.28) (520.98) (544.87) 

 
 

3,236.86 3,308.54 3,313.38 3,361.70 3,227.89 
 2004 (484.10) (521.99) (508.73) (532.63) (538.54) 

 
 

3,233.93 3,317.62 3,317.80 3,369.33 3,248.96 
 2005 (487.75) (523.97) (516.43) (514.55) (551.11) 

Source: Vital Statistics. Spanish Statistical Office. 
Note: Mean and standard deviation of birth weights to mothers 15 to 49, excluding multiple births and newborns whose weight was 
either under 500 grams or above 9,000 grams.  
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Table 4: Missing birth weight information in the Vital Statistics for Ecuador 
 
 2001  2009  
 Number of 

observations 
% with missing 
information on 

birth weight 

Number of 
observations 

% with missing 
information on 

birth weight 
Year recorded:     
Same year 192,786 43.61% 215,906 15.49% 
One year after 85,384 53.73% 82,431 22.98% 
Gender:     
female 137,112 44.34% 145,739 17.35% 
male 141,058 44.51% 152,499 17.76% 
Education:     
No education 41,470 62.67% 6,940 42.69% 
Primary 116,291 53.83% 113,745 27.78% 
Higher 120,409 29.06% 151,808 8.92% 
Area:     
Urban 229,043 37.97% 267,509 11.65% 
Rural 40,432 73.48% 27,565 67.33% 
Periphery 4,350 84.20% 2,668 81.77% 
Assisted by:     
Health 
professional 

253,848 40.10% 268,068 9.11% 

Other 24.322 89.52% 21,654 91.57% 
Place born:     
Public hospital 
or similar 

116,112 27.90% 163,354 5.39% 

Private hospital 
or similar 

79.541 22.22% 90,800 4.50% 

Other (house) 73.507 89.08% 44,183 89.38% 
Source: Vital Statistics. Ecuadorian Statistical Office. 
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Table 5: Descriptive Statistics:  
Birth weight (Immigrants in Spain and Non-Immigrants in Ecuador)  
 
 Immigrants Non-immigrants

 
 

3,238.28 3,110.32 
 2000 (521.68) (542.41) 

 
 

3,273.47 3,098.76 
 2001 (489.08) (520.54) 

 
 

3,275.26 3,116.40 
 2002 (497.51) (515.25) 

 
 

3,282.09 3,117.55 
 2003 (512.28) (471.67) 

 
 3,313.38 3,058.35 

 2004 (508.73) (403.26) 

 
 

3,317.80 3,070.07 
 2005 (516.43) (421.47) 

Source: Vital Statistics. Ecuadorian Statistical Office and Spanish Statistical Office 
Note: Information on birth weights for immigrants is taken from the Vital Statistics in Spain, 
while that for non-immigrants comes from the Vital Statistics in Spain.  
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Table 6: Evidence of the Healthy Immigrant Effect 
 
 Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight
 2000 2001 2002 2003 2004 2005 
Immigrant from 
Ecuador 54.636*** 89.082*** 84.973*** 91.214*** 111.631*** 116.015*** 
 [9.957] [6.853] [5.714] [5.101] [4.966] [5.230] 
       
sex 118.801*** 118.787*** 115.994*** 116.476*** 116.777*** 116.357*** 
 [1.632] [1.624] [1.624] [1.586] [1.583] [1.581] 
age dummies YES YES YES YES YES YES 
       
monthly dummies YES YES YES YES YES YES 
       
province 
dummies YES YES YES YES YES YES 
       
Constant 3,029.093*** 3,029.677*** 3,009.225*** 3,075.785*** 3,064.146*** 2,987.179***
 [27.846] [28.024] [28.769] [27.688] [29.321] [28.528] 
R2 0.023 0.023 0.021 0.021 0.022 0.021 
       
Nobs 345,168 348,050 352,719 367,320 372,482 374,515 

Source: Vital Statistics. Spanish Statistical Office 
Note: OLS estimates of the linear model in equation (1)  
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Table 7: Evidence of the Healthy Immigrant Effect 
 
 Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight
 2000 2001 2002 2003 2004 2005 
Immigrant from 
Ecuador (mother) 44.509** 101.260*** 78.720*** 118.082*** 114.170*** 109.897*** 
 [21.745] [16.175] [13.689] [12.019] [11.279] [11.134] 
       
Immigrant from 
Ecuador (father) -10.79 27.722 -13.199 -2.331 -26.686 27.697 
 [46.275] [35.881] [28.212] [22.171] [19.474] [17.872] 
       
Immigrant from 
Ecuador (both) 28.594 -37.37 27.398 -25.031 25.227 -18.032 
 [52.342] [40.040] [31.934] [25.770] [23.094] [21.802] 
       
sex 119.055*** 119.077*** 116.162*** 116.442*** 117.232*** 116.400*** 
 [1.640] [1.633] [1.633] [1.594] [1.591] [1.588] 
age dummies YES YES YES YES YES YES 
       
monthly dummies YES YES YES YES YES YES 
       
province 
dummies YES YES YES YES YES YES 
       
Constant 3,041.169*** 3,039.134*** 3,011.860*** 3,073.565*** 3,073.711*** 2,999.008***
 [29.863] [30.138] [31.127] [29.860] [31.271] [30.982] 
R2 0.023 0.023 0.021 0.021 0.022 0.021 
       
Nobs 340,984 343,624 347,948 362,651 367,719 369,885 

Source: Vital Statistics. Spanish Statistical Office 
Note: OLS estimates of the linear model in equation (1) . The equivalent Table 6 estimated only on the sample for which the 
nationality of the father is available is reported in Table 6A 
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Table 8: Evidence of the Healthy Immigrant Effect (Additional birth outcomes, 
2001/02) 
 

 
Low birth 
Weight  

Gestational 
age 

Pre-term 
birth 

Death 
before 

24 hours

 
Male 

Immigrant from 
Ecuador -0.016*** 0 0.001 0 -0.004 
 [0.003] [0.025] [0.000] [0.000] [0.007] 
      

sex -0.011*** -0.050*** 0 0.000**  

 [0.001] [0.006] [0.000] [0.000]  

age dummies YES YES YES YES YES 
      
monthly dummies YES YES YES YES YES 
      
province 
dummies YES YES YES YES YES 
      

Constant 0.096*** 38.772*** 0.002 -0.001 0.519*** 
 [0.013] [0.106] [0.002] [0.002] [0.029] 
R2 0.003 0.008 0 0 0 
      

Nobs 348,050 314,444 314,444 348,050 348,050 
Source: Vital Statistics. Spanish Statistical Office 
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Table 9: Difference in birth weight of immigrants in Spain and non-immigrants in 
Ecuador 
 

 Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight
 2000 2001 2002 2003 2004 2005 

Immigrant from 
Ecuador 123.498*** 168.033*** 148.361*** 158.466*** 246.640*** 235.347*** 

 [11.148] [7.319] [5.984] [4.948] [4.187] [4.585] 
       

sex 75.509*** 75.108*** 74.230*** 74.435*** 65.934*** 71.618*** 
 [2.753] [2.643] [2.477] [2.345] [2.063] [2.075] 

age dummies YES YES YES YES YES YES 
       

monthly 
dummies YES YES YES YES YES YES 

       
Constant 2,981.054*** 3,001.450*** 2,986.936*** 3,010.979*** 2,950.960*** 2,964.072***
 [14.815] [14.206] [12.662] [11.837] [10.553] [10.620] 

R-squared 0.009 0.014 0.016 0.02 0.034 0.03 
       

Observations 153,957 153,088 170,637 161,451 157,037 167,270 
Source: Vital Statistics. Spanish Statistical Office and Ecuador Statistical and Census Office 
Note: The sample includes non-immigrants in Ecuador and Ecuadorian immigrants in Spain 
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Table 10: Difference in birth weight of immigrants in Spain and non-immigrants in 
Ecuador  
 

 Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight
 2000 2001 2002 2003 2004 2005 

Being born in 
Spain 106.918*** 108.381*** 84.678*** 83.277*** 152.280*** 133.909*** 

 [1.718] [1.713] [1.680] [1.668] [1.635] [1.615] 
Immigrant from 

Ecuador 17.260* 59.980*** 64.226*** 73.758*** 93.027*** 100.093*** 
 [10.279] [6.920] [5.724] [4.966] [4.664] [4.965] 

sex 105.524*** 105.367*** 102.466*** 103.949*** 101.450*** 102.537*** 
 [1.418] [1.398] [1.373] [1.327] [1.283] [1.278] 

age dummies YES YES YES YES YES YES 
       

monthly 
dummies YES YES YES YES YES YES 

       
Constant 2,963.873*** 2,976.830*** 2,968.848*** 2,993.354*** 2,931.520*** 2,942.007***

 [11.974] [11.851] [10.927] [10.706] [10.648] [10.409] 
R-squared 0.028 0.03 0.026 0.027 0.044 0.04 

       
Observations 496,734 495,951 515,666 519,074 519,246 532,648 

Source: Vital Statistics. Spanish Statistical Office and Ecuador Statistical and Census Office 
Note: The sample includes non-immigrants in Ecuador, Ecuadorian immigrants in Spain, and natives in Spain 
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Table 11: Comparing immigrants born in Spain (2001-2002) 
 

 Birth Weight 
Low birth 
Weight 

Gestational 
age 

Preterm 
birth 

Death before 
24 hours 

 
Male 

ROM_img -41.679*** 0.024*** -0.051 0.003*** 0.002** 0.001 
 [11.200] [0.005] [0.042] [0.001] [0.001] [0.011] 
       

MOR_img 59.941*** -0.008*** 0.336*** -0.001* 0.001 0.001 
 [7.150] [0.003] [0.027] [0.001] [0.000] [0.007] 
       

Male 107.232*** -0.006** -0.034 0 0.001  

 [5.989] [0.003] [0.023] [0.001] [0.000]  

age dummies YES YES YES YES YES YES 
       

monthly dummies YES YES YES YES YES YES 
       

year dummies YES YES YES YES YES YES 
       

province of residece of 
the mother YES YES YES YES YES YES 

       
year of birth YES YES YES YES YES YES 

       

Constant 3,037.435*** 0.086** 38.384*** 0.013* -0.002 0.446*** 
 [82.443] [0.035] [0.307] [0.008] [0.006] [0.081] 

Observations 28,781 28,781 25,464 25,464 28,781 28,781 
       

R-squared 0.031 0.006 0.03 0.005 0.003 0.004 
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Figure 1:  
a) Birth weight distribution of immigrants and natives in Spain (2001) 

 
Note: The graph represents the kernel density estimate of the residuals from a regression of birth weight on a set of dummeis for the 
age of the mother at birth, a set of month of birth indicator and a gender dummy. The value of the Kolmogovrov-Smirnov test for 
the equality of the two distributions is 0.1735. 

 
b) Difference in the birth weight distribution between immigrants and natives in Spain (2001) 
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Figure 2:  
a) Birth weight distribution of immigrants in Spain and non-immigrants in Ecuador (2001) 

 
Note: The graph represents the kernel density estimate of the residuals from a regression of birth weight on a set of dummies for the 
age of the mother at birth, a set of month of birth indicator and a gender dummy. The value of the Kolmogovrov-Smirnov test for 
the equality of the two distributions is 0.4398. 

 
b) Difference in the birth weight distribution (2001) 
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Appendix 
 
Table 1A: 
 
 Spain Ecuador Morocco Romania 
Body mass Index (2000)     
          Male 26,6 25 24 24,7 
          Female 26 26,4 25,5 24,9 
     
Life Expectancy (2000) 83 76 71 75 
     
Infant Mortality Rate, 
prob of dyng between 
birth and age; per 1000 
live births  (2000) 

 
 
 
6 

 
 
 

28 

 
 
 

44 

 
 
 

23 
     
Child Mortality Rate, 
prob of dying before age 
5; per 1000 live births  
(2000) 

 
 
 
6 

 
 
 

31.4 

 
 
 

49 

 
 
 

23.8 
     
Low-birth weight  6 

(2000) 
16 

(2000) 
15.4 

(2004) 
9 

(2000) 
     
Maternal mortality ratio; 
per 100,000 live births 
(2000) 

 
 
6 

 
 

110 

 
 

100 

 
 

27 
Source: World Health Statistics. Several years 
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Table 2A: Socio-economic characteristics of natives and immigrants in Spain (2000-2004) 
 
        

 
Natives 

(all) 
Immigrants 

(all) 
Ecuador 

(all) 
Morocco 

(all) 
Romania 

(all) 
Ecuador 
(females) 

Morocco 
(females) 

Romania 
(females) 

Age 38.91 35.96 31.52 37.72 31.33 31.54 37.87 30.98 
Male 0.5 0.47 0.47 0.54 0.52    
Years since migration  5.56 2.29 6.73 2.17 2.29 6.51 2.02 
Year of arrival  1997 2000 1996 2001 2000 1996 2001 
         
Education:         
       Primary 0.3 0.24 0.31 0.44 0.18 0.29 0.59 0.17 
       HS dropout 0.29 0.23 0.26 0.21 0.16 0.25 0.19 0.17 
       HS graduate 0.26 0.34 0.34 0.16 0.54 0.37 0.15 0.52 
       College 0.15 0.19 0.09 0.09 0.12 0.09 0.07 0.14 
         
Work 0.57 0.63 0.76 0.53 0.73 0.7 0.27 0.64 
High Occupation 0.12 0.11 0.01 0.09 0.01 0.01 0.07 0.01 
Middle Occupation 0.18 0.13 0.01 0.07 0.02 0.01 0.14 0.03 
Low Occupation 0.69 0.76 0.97 0.83 0.97 0.98 0.79 0.96 
         
% with kids 0.36 0.53 0.74 0.61 0.49 0.76 0.62 0.49 
Number of kids 1.47 1.66 1.76 1.97 1.45 1.79 1.99 1.42 
         
Number of observations 2,216,983 85,476 7,066 12,725 3,777 3,712 5,905 1,800 

Source: EPA 2000-2004.  
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Table 3A: Years since arrival by country of origin 
 

 Immigrants Ecuador Morocco Romania 
before 2000 49.58 21.6 69.22 18.63 
year 2000 14.67 26.32 10.34 18.09 
year 2001 14.83 24.63 9.59 20.58 
year 2002 11.6 18.11 5.54 20.37 
year 2003 6.16 7.49 2.89 15.1 
year 2004 3.16 1.85 2.42 7.22 
Nobs 45,360 6,152 7,160 3,338 

Source: EPA 2000-2004.  
Note: % per year of arrival until 2004 
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Table 4A: Difference in low birth weight probability of immigrants in Spain and non-
immigrants in Ecuador  
 

 
Low birth 

weight 
Low birth 

weight 
Low birth 

weight 
Low birth 

weight 
Low birth 

weight 
Low birth 

weight 
 2000 2001 2002 2003 2004 2005 

Being born in 
Spain -0.006*** -0.003*** -0.003*** 0 -0.009*** -0.007*** 

 [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 
Immigrant from 

Ecuador 0.007 -0.011*** -0.008*** -0.007*** -0.011*** -0.015*** 
 [0.005] [0.003] [0.003] [0.002] [0.002] [0.003] 

sex -0.011*** -0.011*** -0.011*** -0.010*** -0.011*** -0.012*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

age dummies YES YES YES YES YES YES 
       

monthly 
dummies YES YES YES YES YES YES 

       
Constant 0.091*** 0.098*** 0.099*** 0.082*** 0.091*** 0.096*** 

 [0.005] [0.006] [0.005] [0.005] [0.005] [0.005] 
R-squared 0.002 0.002 0.002 0.001 0.002 0.002 

       
Observations 496,990 496,221 515,946 519,360 519,498 532,902 

Source: Vital Statistics. Spanish Statistical Office and Ecuador Statistical and Census Office 
Note: The sample includes non-immigrants in Ecuador, Ecuadorian immigrants in Spain, and natives in Spain 
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Table 5A: The incidence of interethnic marriage 
 

 Birth weight Birth weight Birth weight Birth weight Birth weight Birth weight 
 2000 2001 2002 2003 2004 2005 

Immigrant from 
Ecuador (father) 17.209 -6.893 12.098 -26.262* -3.497 12.031 

 [28.035] [18.566] [15.837] [14.302] [13.204] [13.474] 
sex 97.877*** 116.069*** 88.510*** 89.294*** 110.603*** 106.392*** 

 [22.162] [13.991] [11.718] [10.700] [10.130] [10.926] 
age dummies YES YES YES YES YES YES 

       
monthly 

dummies YES YES YES YES YES YES 
       

province 
dummies YES YES YES YES YES YES 

       
Constant 3,848.953*** 2,976.432*** 3,091.848*** 3,114.376*** 3,114.970*** 3,216.387***

 [574.228] [261.485] [178.525] [143.926] [145.579] [156.628] 
R-squared 0.05 0.036 0.03 0.026 0.035 0.027 

       
Observations 2,266 4,890 7,176 9,201 9,888 8,802 

Source: Vital Statistics. Spanish Statistical Office and Ecuador Statistical and Census Office 
Note: The sample includes births to Ecuadorian mothers in Spain.   
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Table 6A: Evidence of the Healthy Immigrant Effect 
 
 Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight Birth Weight
 2000 2001 2002 2003 2004 2005 
Immigrant from 
Ecuador 58.483*** 93.311*** 90.456*** 95.583*** 113.130*** 117.289*** 
 [10.215] [7.044] [5.901] [5.224] [5.054] [5.317] 
       
sex 119.053*** 119.083*** 116.161*** 116.440*** 117.230*** 116.400*** 
 [1.640] [1.633] [1.633] [1.594] [1.591] [1.588] 
age dummies YES YES YES YES YES YES 
       
monthly dummies YES YES YES YES YES YES 
       
province 
dummies YES YES YES YES YES YES 
       
Constant 3,041.235*** 3,039.304*** 3,011.900*** 3,073.831*** 3,072.800*** 3,000.044***
 [29.863] [30.138] [31.125] [29.859] [31.264] [30.975] 
R2 0.023 0.023 0.021 0.021 0.022 0.021 
       
Nobs 340,984 343,624 347,948 362,651 367,719 369,885 

Source: Vital Statistics. Spanish Statistical Office 
Note: OLS estimates of the linear model in equation (1)  
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Table 7A: Comparing different immigrant groups to natives in Spain 
 

 
Birth Weight 

2000 
Birth Weight

2001 
Birth Weight

2002 
Birth Weight

2003 
Birth Weight

2004 
Birth Weight

2005 
EC_img 55.002*** 88.984*** 85.035*** 91.106*** 111.916*** 115.858*** 

 [9.965] [6.858] [5.722] [5.108] [4.978] [5.243] 
       

ROM_img 74.678*** 39.520** 43.863*** 45.935*** 33.546*** 58.323*** 
 [21.692] [16.108] [11.335] [8.548] [7.346] [6.323] 
       

MOR_img 141.978*** 143.103*** 137.725*** 137.442*** 138.467*** 151.263*** 
 [6.869] [6.378] [5.837] [5.321] [4.847] [4.591] 
       

Male 118.282*** 118.655*** 115.983*** 116.560*** 116.686*** 115.657*** 
 [1.621] [1.611] [1.607] [1.566] [1.558] [1.550] 

age dummies YES YES YES YES YES YES 
       

monthly dummies YES YES YES YES YES YES 
       

year dummies YES YES YES YES YES YES 
       

province of residece of 
the mother YES YES YES YES YES YES 

       
Constant 3,033.471*** 3,027.575*** 3,011.121*** 3,054.505*** 3,045.848*** 2,967.969***

 [27.521] [27.632] [28.214] [26.826] [28.292] [27.076] 
Observations 350,780 354,873 361,800 379,315 387,789 392,895 

       
R-squared 0.024 0.024 0.022 0.023 0.023 0.023 

 
 
 



 41

 
Table 8A: Comparing different immigrant groups to natives in Spain (2001-2002) 
 

 Birth Weight 
Low birth 
Weight 

Gestational 
age 

Preterm 
birth 

Death 
before 24 

hours 

 
Male 

EC_img 86.798*** -0.013*** -0.007 0.001*** 0 0.002 
 [4.388] [0.002] [0.016] [0.000] [0.000] [0.005] 
       

ROM_img 43.147*** 0.013*** -0.160*** 0.004*** 0.002*** 0.002 
 [9.252] [0.004] [0.034] [0.001] [0.001] [0.010] 
       

MOR_img 140.183*** -0.016*** 0.240*** 0 0.001*** 0 
 [4.304] [0.002] [0.017] [0.000] [0.000] [0.004] 
       

Male 117.301*** -0.011*** -0.060*** 0 0.000***  
 [1.138] [0.001] [0.004] [0.000] [0.000]  

age dummies YES YES YES YES YES YES 
       

monthly dummies YES YES YES YES YES YES 
       

year dummies YES YES YES YES YES YES 
       

province of residece of 
the mother YES YES YES YES YES YES 

       
Constant 3,017.229*** 0.102*** 38.779*** 0.003* 0 0.528*** 

 [19.753] [0.009] [0.075] [0.001] [0.001] [0.020] 
Observations 716,673 716,673 648,137 648,137 716,673 716,673 

       
R-squared 0.023 0.002 0.009 0 0 0 
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Figure 1A: Administrative form completed in Ecuador to legalize a birth 
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Figure 2A: Administrative form completed in Ecuador to legalize a birth 
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