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Abstract
In this population-based study, we explored the relationships between immigration, socio-economic status (SES), and peri-
natal outcomes. We quantified the effects of SES on birthweight disparities between native and immigrant mothers in Spain. 
We obtained birth and SES data from the 2011 census and administrative registers for years 2011–2015. The associations 
between origin, statuses, and the likelihood of low birthweight were estimated using logistic regressions. Fairlie’s nonlin-
ear extension of the Oaxaca–Blinder decomposition method was applied to identify the extent to which the differences in 
birthweight between groups corresponded to socio-economic composition or to rates. Our results showed that African and 
Latin American mothers exhibited advantage in the perinatal outcomes over native mothers [odds ratio (OR) 0.75; 95% 
confidence interval (CI) 0.63–0.90 and OR 0.73; 95% CI 0.65–0.82, respectively]. Decomposition analyses revealed that 
such advantage was not affected by the lower positions within the socio-economic structure that African and Latin American 
populations occupied.

Keywords  Birthweight · Spain · Healthy immigrant · Socio-economic status

Background

Socio-economic status (SES) is known to strongly affect 
health outcomes [1, 2]. In particular, the link between SES 
and perinatal health is well established. A low SES is typi-
cally associated with poor economic conditions, physically 
demanding occupations, increased likelihood of unhealthy 
behaviors and exposure to chronic stressors, and decreased 
utilization of healthcare services [3, 4], all of which are 
considered as risk factors for undesirable birth outcomes. 
Mothers of immigrant background are more likely to occupy 
lower positions in the socio-economic structure (low SES) 
compared with native mothers [5, 6] and exhibit an increased 

risk of adverse health outcomes. Nevertheless, a consider-
able amount of research show that some categories of immi-
grant women benefit from better pregnancy outcomes than 
native women despite their lower socioeconomic status 
[7–10]. More specifically, some research showed that, some 
immigrant groups are more resistant to negative birth out-
comes that are typically associated with low educational or 
occupational attainments [9, 11]. Thus, the socio-economic 
gradient may not predict the perinatal outcomes in the immi-
grant populations in the same way as in the native popula-
tion. This regularity is referred to in the literature as the 
healthy immigrant effect [12, 13]

Although the healthy immigrant effect depends strongly 
on specific outcomes and the origins of the immigrants, a 
number of studies showed that immigrant status played a 
protective role in gropus which are particularly exposed 
to adverse socio-economic penalties. Specifically, some 
immigrant groups exhibited more favorable perinatal health 
outcomes when compared to natives and other immigrant 
populations even if they are more socioeconomically vulner-
able [14–16]. In addition, there is evidence that the protec-
tive effect of immigrant status regarding specific indicators 
of perinatal healts variates across SES categories within the 
same immigrant groups. For example, Acevedo-Garcia et al. 
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[11] showed that foreign born status was associated with 
high odds of low birth weight among highly educated moth-
ers and lower odds among mothers with low educational 
attainment. Similar patterns were observed for specific ori-
gins in Belgium [16].

In the last two decades Spain has experienced a remark-
able increase in immigration flows. As a result, immigrant 
population residing in Spain has grown from 1.6% in 1998 to 
14.3% in 2019. Massive arrivals of immigrants have raised 
interest in their contribution to fertility levels of the Spanish 
population and, consequently, in several issues related to the 
reproductive health of immigrant mothers [17–19]. How-
ever, most of the studies on perinatal outcomes among immi-
grant populations in Spain have focused on exploring the 
healthy migrant effect by comparing birth outcomes between 
foreign-born and Spanish women [20–24]. In comparison, 
less attention has been paid to the impact of SES [25, 26].

The objective of this study was to quantitatively assess 
the contribution of socio-economic disparities to the dif-
ferences in perinatal outcomes between native and immi-
grant mothers in Spain. We analyzed the observable socio-
economic disparities to assess in which immigrant groups 
and to which extent being an immigrant protected against 
the negative impact of a low SES on perinatal health. Our 
analysis is guided by three assumptions based on previously 
cited research. First, we expect that the perinatal outcoms 
will vary according to mother’s origin. Second, low SES 
negatively affects birth outcomes. Finally, we expect that 
disparities in SES composition origins will account for a 
significant part of the differences in perinatal health between 
Spanish and immigrants.

Data and Methods

Participants

We used a new dataset extracted from the births administra-
tive registers and the 2011 Spanish census. This dataset, 
available upon request at the Spanish National Statistical 
Office (Instituto Nacional de Estadística), links individual 
birth information between 2011 and 2015 (Movimiento 
Natural de la Población) to data of the 2011 census, which 
include the personal and household characteristics of the 
individual such as sex, age, country of origin, marital sta-
tus, education, labor market situation, migratory status and 
living conditions. This dataset includes approximately 10% 
of the Spanish population living in households based on the 
2011 census and excludes births from mothers who are not 
recorded in the census (including those living in institutions 
or abroad). For our analytical purposes, we selected living 
singleton babies born to Spanish and immigrant mothers. 
We excluded outliers in terms of weights and gestational 

age, such as macrosomia and preterm births. Consequently, 
128,720 births were included in this analysis (Table 1). This 
study did not require ethical approval (anonymized national 
data).

Measures

Outcome: We used birthweight (in grams) as our main out-
come measure. We categorized birthweight into two groups: 
low birthweight (LBW: < 2500  g) and normal weight 
(2500–3999 g).

Exposures: We classified maternal origin into four groups 
according to the geographical proximity and basic economic 
indicators: (1) Spanish (2) EU15 and other highly developed 
countries which include EU member states prior to the 2004 
enlargement, Norway, Iceland, Switzerland, Canada, United 
States, Australia, New Zealand, Japan, South Korea, Taiwan, 
and Singapore; (2) other European countries; (3) African 
countries; and (4) Latin American countries. We included 
three SES measures (provided by the 2011 Census), namely 
maternal education (less than secondary and at least second-
ary), maternal employment status (employed, unemployed, 
and inactive), and the highest occupational category among 
household members (low, medium, and high). In addition, 
we included other covariates related to socio-demographic 
features provided by the birth register for each year, namely 
the sex of the new-born, birth order, maternal age at birth, 
and mothers’ partnership status at birth.

Analysis

We used two analytical approaches. First, we applied logis-
tic regression models to estimate the effects of the different 
exposures and, in particular, of the country of origin and 
the socio-demographic and socio-economic variables on 
the likelihood of delivering an LBW baby. Second, using 
a regression-based decomposition technique for non-lineal 
models [27], we performed a decomposition of differences 
in LBW observed between natives and several immigrant 
groups. This technique allows the differences to be decom-
posed into two portions: (1) the “composition effect” or 
“explained component” that corresponds to the socio-demo-
graphic and socio-economic compositions; and (2) the “coef-
ficient effect” or “unexplained component” that corresponds 
to the other factors associated with LBW prevalence that are 
specific to these groups. The explained component accounts 
for the part of the difference that is attributable to the struc-
tural dissimilarities between the groups, whereas the unex-
plained component accounts for the behavioral differences 
between the groups that are not attributable to the composi-
tional factors. In other words, the composition component 
indicates the differences in LBW between the groups if the 
coefficients (rates) of LBW in each group had been the same 
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while only the socio-economic characteristics varied across 
groups. The coefficient effect (or the unexplained compo-
nent) estimates the difference that cannot be explained by 
the dissimilarities in the group compositions (which may be 
due to other specific behaviors in the groups).

Results

Table 1 summarizes the specific features of the four immi-
grant categories. Compared with native mothers, LBW prev-
alence was slightly higher in immigrants from EU15 and 
other highly developed countries and from less developed 
European countries and lower in immigrants from Africa 
and Latin America. We observed considerable variations 
in specific socio-economic features between the groups. 
Mothers from developed countries had noticeably higher 
levels of educational attainment (81.6% with secondary or 
tertiary education) compared with the natives (74.0%) and 

other immigrant categories. Mothers of African background 
had by far the lowest levels of educational attainment (only 
25.7% with secondary or tertiary education). Approximately 
two thirds of mothers born in Spain and in highly developed 
countries were employed, and slightly less than a quarter 
were unemployed. Almost 46% of Latin American mothers 
and 42% of mothers from other European countries were 
employed, and 35% and nearly 40% were unemployed, 
respectively. African-born mothers had the highest rates of 
unemployment and inactivity. The households of mothers 
from highly developed countries exhibited the highest levels 
of occupational status, followed by the households of Span-
ish and Latin American mothers. The household occupa-
tional status of African mothers exhibited the most uneven 
distribution with almost 80% having a low SES.

Figure 1 shows the adjusted and unadjusted odds ratios 
(ORs) of LBW estimated using logistic regression mod-
els with the country of origin as the main exposure. The 
adjusted ORs showed that African and Latin American 

Table 1   Descriptive statistics by mother’s origin

Spain EU15 and other 
developed

Other European African Latin American

Number of births 115,842 2202 2085 2903 6765
With low weight 6634 133 126 148 283
Sex of child (%)
 Male 51.62 50.82 52.09 52.39 52.74
 Female 48.38 49.18 47.91 47.61 47.26

Birth order (%)
 1 87.99 87.74 92.13 82.05 92.13
 2 11.66 11.67 7.53 15.16 7.66
 ≥ 3 0.34 0.59 0.34 2.79 0.21

Mothers’ age at birth (%)
 < 25 5.14 3.41 13 16.4 14.27
 25–34 52.37 44.32 65.42 55.84 50.79
 ≥ 35 42.5 52.27 21.58 27.76 34.94

Mothers’ partnership status at birth (%)
 Married 65.01 59.81 63.36 86.5 54.37
 Consensual union 15.4 18.57 18.71 2.24 19.97
 Never married 19.59 21.62 17.94 11.26 25.66

Mothers’ education 2011 (%)
 Primary or less 26.05 18.39 35.68 74.27 34.66
 Secondary+ 73.95 81.61 64.32 25.73 65.34

Maternal labour market status 2011 (%)
 Occupied 67.82 65.76 42.01 16.12 45.95
 Unemployed 24.11 23.66 39.95 43.02 35.07
 Inactive 8.07 10.58 18.03 40.85 18.98

Highest occupational status in household 2011%
 High 33.91 40.01 9.11 4.2 17.39
 Medium 38.24 37.6 29.54 16.47 30.14
 Low 27.85 22.39 61.34 79.33 52.46
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mothers were less likely to deliver LBW children compared 
with Spanish mothers. When controlling for several socio-
demographic and socio-economic covariates, African and 
Latin American mothers were 21% [OR 0.79; 95% confi-
dence interval (CI) 0.66–0.93] and 26% (OR 0.74; 95% CI 
0.65–0.83] less likely to deliver LBW infants, respectively. 
We observed no significant differences in LBW deliveries 
between mothers born in Spain and mothers immigrating 
from from EU15 and other highly developed countries and 
from other European countries (see Fig. 1).

Table  2 shows the logistic regression models with 
detailed ORs for the socio-economic and socio-demographic 
variables. As expected, we observed more LBW in female 
babies, second and third birth orders, women aged less than 
25 years, and married mothers. The effects of SES indicators 
were in line with previous findings regarding social gradient 
and the risk of infant LBW. Compared with mothers with 
low educational attainment, mothers with a high educational 
attainment were 19% less likely to deliver LBW babies. 
Compared with a low household occupational status, a high 
and medium household occupational status also reduced the 
likelihood of LBW by 22% and 7.5%, respectively. Moreo-
ver, the probability of LBW was 11% higher in unemployed 
mothers than that in employed mothers. These tendencies 
were also observed in African and Latin American mothers, 
with mothers of low SES more likely to deliver LBW babies.

Table 3 summarizes the decomposition of the differences 
in LBW prevalence between pairs of origin groups. We 

decomposed the differences in LBW between Spanish and 
African as well as between Spanish and Latin Americans 
mothers. The upper panel reports the rates of LBW among 
origin categories and the differences between them. It also 
shows how much of this difference was attributable to the 
differences in observable characteristics between the groups 
(explained portion) and how much remains unexplained 
(coefficient effects). The lower panel shows the contribution 
to the differences in the compositional factors corresponding 
to observable characteristics and, specifically, the relative 
contribution of each variable included in the model to the 
overall differences.

The results of the decomposition of the differences in 
LBW prevalence between Spanish and African mothers 
showed that the gap in birthweight (0.0065), which was 
composed of positive and negative terms, was mainly 
driven by the unexplained components. The negative value 
(− 0.0058) obtained for the explained portion suggested that 
the observable characteristics reduced this disadvantage for 
Spanish mothers in comparison with that for African moth-
ers. This typically happens when the more disadvantaged 
group (in this case, Spanish mothers) has some advantage in 
some observed characteristics (higher SES). A more detailed 
decomposition (lower panel) revealed that the higher SES 
and educational levels in Spanish mothers were responsible 
for the reduction in this disadvantage. The analysis of the 
LBW gap (0.0107) between Spanish and Latin American 
mothers revealed a similar pattern. The estimated explained 
portion of the difference was negative (− 0.0046), suggest-
ing that Spanish mothers had an advantage in their observ-
able characteristics over Latin American mothers. Likewise, 
the disparities in SES (maternal educational attainment and 
occupational category in particular) accounted for the main 
part of the explained portion of the differences.

The values for the unexplained portion of the differences 
between Spanish and African mothers as well as Span-
ish and Latin American mothers were positive (+ 0.0122 
and + 0.0153 respectively), suggesting that the lower LBW 
prevalence in African and Latin American populations was 
relatively independent of their socio-economic distributions 
(Table 2).

Discussion

Our study provided three main findings. First, consistent 
with previous findings in Spain and other countries, our 
study confirmed that the patterns of perinatal outcomes were 
highly dependent on the origin of the groups and strongly 
outcome-specific [9, 21, 22, 24, 28]. Regarding birthweight, 
mothers from EU 15 and highly developed countries and 
other European countries had similar outcomes in infant 
LBW prevalence. However, LBW was less prevalent among 

Fig. 1   ORs of LBW by the country of origin (horizontal bars) with 
95% CI (horizontal lines). Unadjusted and adjusted ORs by the sex of 
the child, birth order, maternal age, maternal marital status, maternal 
educational attainment, maternal labor market status in 2011, and the 
highest household occupational status in 2011
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African and Latin American mothers. Second, in line with 
other studies [3], our logistics regression models showed 
that a low SES negatively affected birth outcomes. How-
ever, these effects varied based on specific dimensions of 
the SES. Education seemed to be the most important fac-
tor for predicting poor perinatal outcomes. Indeed, a low 
educational attainment typically correlates with increased 
unhealthy behaviors and decreased utilization of healthcare 
services [29]. Third, the compositional differences associ-
ated with the SES contributed to the observed disparities in 
LBW between native and immigrant mothers. Ceteris pari-
bus, a higher socio-economic attainment of Spanish mothers 
likely reduced their disadvantage in LBW in comparison 
with African and Latin American mothers. In other words, 
if Spanish mothers were given the socio-economic charac-
teristics of African and Latin American mothers, the differ-
ences in LBW between the natives and the two immigrant 
groups would have been greater. Interestingly, this advan-
tage observed in Latin American and African mothers was 
strongly driven by unexplained factors and not by the SES.

Although it was not possible to clearly identify the protec-
tive factors that counteracted the negative impact of the SES, 
our results provided some insights regarding the possible 
accounts of the healthy immigrant effect. One possibility 
is the operation of a health selection effect: immigrants do 
not fully represent the population of their country of origin. 
People who choose to emigrate are typically healthier and 
have a higher SES than people who do not [12, 25]. How-
ever, a direct comparison between emigrant mothers and 
their fellow countrywomen in African and Latin American 
countries is required to confirm this hypothesis. Another 
potential complementary explanation to our findings is that 
certain immigrant groups may exhibit specific socio-cultural 
traits (traditions, behaviors, and norms) that make positive 
perinatal outcomes more probable [30]. Several studies have 
suggested that some migrant groups exhibit protective health 
behaviors based on internal social norms and social ties that 
may reduce LBW even under adverse socio-economic condi-
tions, including healthier diets, lower consumption of ciga-
rettes and alcohol, extended living arrangments and better 
social support from family members and their ethnic com-
munities [31]. Future research should consider such contex-
tual social data regarding the intersection between health 
behaviors and social networks’ dynamics within different 
immigrant groups.

Contribution

Our analysis provided new insights into the sources of 
perinatal health disparities by separating the potentially 
adverse impact of socio-economic heterogeneity from 
other factors. The most frequently used SES indicator is 
educational attainment. However, SES is a complex and 

multidimensional phenomenon that also involves income 
levels and occupation [2]. Each of these dimensions can 
provide different resources and displays different relation-
ships with health outcomes [29]. Indeed, unidimensional 
SES measurements may not comprehensively reflect the 
stratification in the access to vital resources (which may 
also affect birth outcomes) [9]. To overcome this limitation, 
we adopted a multidimensional SES analysis approach and 
analyzed three different SES measures. Our results showed 
that although the educational attainment was the best SES 
predictor of birth outcomes, the other two measures also 
played significant roles and therefore should be included in 
future research. Moreover, by applying the decomposition 
based on Fairlie’s technique, which is rarely used to explain 
the differences in birth outcomes in an ethnically diverse 
context [32], we overcame the usual limitations of using only 
regression models and quantified the amount and direction 
of contributions of the unobserved factors.

Limitations

Our study has some limitations. First, the birth register lacks 
potential relevant data regarding the health behaviors of the 
mothers (such as smoking), utilization of the healthcare sys-
tems, and health conditions (such as obesity and diabetes). 
Second, the limited sample size in our study (10% of the 
2011 Census and birth data) did not allow us to analyze the 
full extent of the origin heterogeneity in Spain (in terms 
of individual countries). To overcome this limitation, we 
clustered the origins of immigrants into larger categories 
based on the geographical and economic status. Third, as our 
study was based on the birth data for the period 2011–2015 
and several socio-economic indicators provided by the 
2011 Census, changes in these indicators over time were 
not considered.

Conclusions

This study provides new evidence on the complex relation-
ship between the SES and LBW prevalence between natives 
and immigrants in Spain. First, certain immigrant popula-
tions (e.g., Africans and Latin Americans) but not others 
(e.g., non-EU15 Europeans) have a perinatal advantage over 
the natives. Second, although there is a negative association 
between birth outcomes and the SES, the observed perinatal 
advantage in the African and Latin American populations 
over the native Spanish population is not affected by their 
positions in the socio-economic structure. These findings are 
compatible with several explanations for the immigrant peri-
natal health paradox. The fact that migrants are favourably 
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selected in origin does not exclude the possibility that other 
socio-cultural features and behaviors may contribute to these 
perinatal advantages. Further research is needed, including 
when possible the consideration of genetic factors, to clarify 
the healthy immigrant paradox.
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