
Hindawi Publishing Corporation
International Journal of Population Research
Volume 2012, Article ID 412680, 8 pages
doi:10.1155/2012/412680

Research Article

Maternal Characteristics and Temporal Trends in Birth
Outcomes: Comparison between Spanish and Migrant Mothers

Carlos Varea,1 Cristina Bernis,1 and Antonio González González2
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Low birth weight and preterm babies have been increasing in Spain since 1980, coinciding with important changes in the social
and demographic structure of childbearing populations—including the contribution of a 25% of foreign mothers—and with
increasing medical intervention in births. This study, based on 5,990,613 births, compares the temporary trends in reproductive
patterns and birth outcomes in Spanish and foreign mothers during the period 1996–2009 and evaluates for the years 2007 to
2009 the relative contribution of mother’s origin and Caesarean section to birth weight variability. Foreign mothers maintain
their own reproductive pattern, whereas negative birth outcomes increase in all groups. Results from logistic regression analysis
show that besides late maternity and primiparity also Caesarean section increases the risk for low birth weight. The reduction in
Caesarean section rates between 2007 and 2009 might explain the reduction of low birth weight detected. A change of tendency
simultaneously appears in most maternal and newborn characteristics, and in the mode of delivery in all ethnic groups since 2008.
Coincidence in the timing of the change of trends points to a common factor. We suggest that the current world financial crisis
could be this common cause, a hypothesis to be contrasted in future research.

1. Introduction

Low birth weight and preterm babies, which are widely
used for assessing the health of populations, have been
steadily increasing in Spain since 1980 [1] as in other
Western countries. Population variability in birth outcomes
and their temporal trends are closely related with the social
and demographic changes in the structure of childbearing
populations. European countries, including Spain, have
experienced maximum decrease in fertility and a huge
increase in the age of maternity [2], characterizing the
so called “Second Demographic Transition” [3]. In Spain
the reduction of fertility started later (1977) but occurred
at a faster rate, reaching the lowest value in 1996 [4].
Nevertheless, whereas the decrease of fertility in Europe
slows down and stabilises from the mideighties onwards,
fertility in Spain inverts the trend and increases from 1997 to
2008, coinciding with a rapid increase of economic migrant
women and men. Spain—which was a country of emigrants

until the second half of the Twentieth Century—has become
over the past twenty years a host nation for immigrants,
most of which coming from South America, the Maghreb,
and East Europe, whose populations are undergoing their
specific demographic transitions [5]. The total increase in
the absolute and relative figures for foreign women and their
young age [6] explain the fact that the percentage of babies
born in Spain from foreign mothers increased sevenfold in
the last 15 years, from 3.1% in 1996 to a maximum of 21.0%
in 2008.

In Spain, as in other European countries, medicalization
and intervention in pregnancy and delivery significantly
increased from 1996 onwards [7]. Several authors [8–
11] justify the need of extending medicalization of birth
because of the rising rates in late maternal age, primiparity,
and multiple pregnancies, which are associated with risky
pregnancies and negative birth outcomes. Also the increasing
proportion of deliveries by immigrant mothers might be also
influencing negative birth outcomes. However, there is wide
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agreement among experts that medicalization of childbirth
is excessive worldwide [12], and that, beside the changes
in reproductive patterns and the increasing contribution of
foreign populations, indicators of medicalization should be
taken into account for a better comprehension of the current
trends in birth outcomes.

Between 2005 and 2008 our group carried out research
on the impact of migration on mother-infant health in Spain.
Preliminary analyses focused on secular changes and ethnic
variability in reproductive patterns [13, 14], and in low
birth weight, preterm deliveries, and weight for gestational
age [15–20] demonstrated ethnic differences in maternal
and newborn characteristics. Spanish babies presented lower
mean weight and higher frequency of low birth weight than
those of migrant mothers, but similar rates of prematu-
rity. Spanish mothers were older, more often primiparous,
and have higher rates of multiple births compared with
immigrants mothers. Finally, recent results [21, 22] reinforce
the idea that increasing obstetric interventions might be
contributing to the increasing trend of low birth weight and
late preterm deliveries in Spain, where Caesarean section
rates and other medical interventions during birth are in the
highest range among European countries [7].

From 2007 onwards, national data on Caesarean section
began to be included in the Statistical Bulletin of Childbirth,
providing the opportunity to analyze for the trend in Cae-
sarean section’s rate at the national level and its contribution
to explain the variability in birth weight. This study describes
and compares the temporary trends in reproductive patterns
and birth outcomes in Spanish and foreign mothers during
the period 1996–2009 and evaluates for the years 2007
to 2009 the relative contribution of mother’s origin and
Caesarean section on the variability of birth weight, after
adjusting for other maternal and newborn variables.

2. Material and Methods

The results presented in this study are based on the analyses
of the almost six million births (N = 5, 990, 613) in Spain
between 1996 and 2009. This information comes from the
Bolet́ın Estadı́stico de Parto (Statistical Bulletin of Childbirth,
SBC), a register of all births—whatever the nationality or
legal status of residence of the parents—which is used to
prepare national vital statistics on birth. Using the original
annual archives of microdata in ASCII, a single database
was created for the period concerned, which was then
analyzed using the statistics programme SPSS-19. The SBC
has been successively updated since 1975. For single births, it
includes 98 variables about the parents, type of birth, and the
newborn. Since 1996 the SBC includes the mother’s country
of birth and her nationality and since 2007 also includes
additional socioeconomic variables about the parents and
on the type of birth, specifically the incidence of Caesarean
section.

In the present study reproductive patterns and birth
outcome have been compared between Spanish and the three
predominant groups of foreign mothers in Spain: South

Americans, Maghrebians, and Eastern Europeans. As indi-
cated, maternal and paternal country of origin and current
nationality are included in the SBC. In this paper, the term
foreign refers to nonnative women (immigrants without the
Spanish nationality, whatever their legal status of residence
in the country) that became mothers in Spain. Table 1
shows the contribution made by these three predominant
groups of foreign mothers in Spain to the total number of
births in the country for the selected years 1996, 2002, and
2009. Considering only foreign mothers, the contribution
of Maghrebian mothers to migrant births remain rather
stable over the 15 years considered (27.2% in 2009), South
Americans have doubled their contribution (14.6% in 1996
to 28.3% in 2009), and Eastern Europeans have increased
nearly tenfold (from 1.8% to 16.8%). As for the main
nationalities within the three established groups of foreign
mothers, Moroccan women are predominant among the
Maghrebians (over 93% all period considered), contributing
with the 25.8% of all newborns from migrant mothers in
2009. Among Eastern Europeans, Romanians are the main
national group, overtaking Polish women from 2000 onwards
[23] and accounting for the 11.9% of foreign births in 2009.
Finally, Ecuadorian mothers are predominant among South
Americans since 1998, and their contribution to migrant
births was 8.1% in 2009.

First, the temporal trends in reproductive patterns (age
at first maternity, parity, first birth interval) and in birth
outcome (multiplicity, maturity, birth weight) are described
according to mother’s origin for the period 1996–2009.
Birth intervals between successive live births have been
estimated based on their respective date of birth. Because
the rate of preterm low birth weight and Caesarean sections
is significantly higher in multiple births, and the rates
of multiple births are much higher among the Spanish
mother, only single births have been included in the figures
comparing ethnic differences in the temporal trends for
prematurity, low birth weight, and mean birth weight.

The second part of the paper is restricted to the period
2007–2009, for which—as previously indicated—the SBC
includes information on the mode of delivery (Caesarean
section yes/no), which allows to evaluate simultaneously
the relative contribution of mother’s origin and Caesarean
section on the variability of birth weight after adjust-
ing for other maternal and newborn variables. A logistic
regression analysis has been carried out to evaluate the
contribution of mother’s ethnicity and Caesarean section
on variability of birth weight after adjusting for year of
birth, age at maternity (<20, 20–27, 28–34 and >34 years),
parity (primiparous/multiparous), sex of live birth, maturity
(full term/preterm), and mother’s occupation (professionals;
skilled workers; primary and tertiary sectors, and nonskilled
workers; nonworking mothers). A random 10% sample has
been used for this analysis.

The original data for the totality of the period studied
corresponding to the findings shown in the figures has
been included in the tables in the Supplementary Material
available online at doi:10.1155/2012/412680 together with
their respective statistics.
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Table 1: Origin distribution of mothers (Spain, selected years, all
births).

Year of
birth

Origin % (n)

Spain
South

America
Maghreb

East
Europe

Other
areas

1996
96.9

(347.553)
0.5

(1.718)
0.8

(2.825)
0.1

(215)
1.9

(6.998)

2002
89.4

(368.148)
4.2

(17.266)
2.3

(9.431)
1.0

(4.247)
3.1

(12.953)

2009
79.1

(384.480)
5.9

(28.785)
5.7

(27.656)
3.5

(17.063)
5.8

(28.143)

Total
87.8

(5.261.597)
3.9

(233.064)
2.9

(175.577)
1.7

(102.445)
3.6

(217.930)

3. Results

3.1. Temporal Trends (1996–2007) in Maternal Reproductive
Patterns by Mother’s Origin: Age at First Maternity, Parity,
and First Birth Interval. Significant differences in average
age at first maternity according to mother’s origin persist
throughout the analyzed period, although trends change in
2008 (Figure 1). Spanish mothers maintain a sharp increase
in average age at first maternity between 1996 and 2009,
reaching an age over 30 years old. On the other hand, foreign
mothers, who are younger at first maternity than Spanish
mothers, share an increase in age at first maternity only from
2008 onwards.

Primiparous mothers are predominant in all four eth-
nic groups (Figure 2), but trends differ: primiparity has
increased among Spanish mothers, whereas family sizes
of two or more children have increased among the three
immigrant groups, including the Eastern Europeans, who
maintain the higher rate of primiparity.

Figure 3 shows the differences in the temporal trends for
the mean first birth interval according to mother’s origin.
Spanish women show a steady decrease in the first interval,
whereas South Americans and Eastern Europeans present a
marked increase, and once more Maghrebians maintain a
constant pattern, with the lowest mean interval between first
and second live births. Trends for the second birth interval
(not included) are similar to the first one.

3.2. Temporal Trends (1996–2007) in Birth Outcome by
Mother’s Origin: Multiparity, Maturity, and Birth Weight.
During the period under study, over 99% of births took place
with medical assistance in a maternity hospital.

Multiple births (Figure 4) significantly increased in all
four groups between 2005 and 2007, although much more
intensely among Spanish mothers, whose rates kept higher
along the period. Again between 2007 and 2009 a sudden
drop took place in the rate of multiple births in all ethnic
groups, falling to the levels of 15 years ago among foreign
mothers and reducing to half for Spanish mothers.

Gestational age and birth weight are the best and most
widely used indicators of perinatal health. Prematurity
(Figure 5) has increased significantly in all ethnic groups
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Figure 1: Temporal change in mean age at first maternity according
to mother’s origin (Spain, 1996–2009, all births).

throughout the analyzed period, more intensely between
2005 and 2007, being highest among Eastern European
mothers. Nevertheless a change of tendency took place
in 2008 for Spanish, Maghrebian, and South American
mothers, and in 2009 for Eastern Europeans, who maintain
the highest incidence.

Birth weight has been evaluated using both mean birth
weight (Figure 6) and rate of low birth weight (Figure 7).
Significant ethnic differences exist for both variables in fig-
ures and temporal trends. Newborns of Maghrebian mothers
maintain a stable mean birth weight, which is the highest
among the four ethnic groups. Newborn from Eastern Euro-
pean mothers also maintain a constant mean birth weight
throughout the period, with higher values than those of the
Spanish, who are the only ones experiencing a sharp and
significant decrease in their mean birth weight between 1996
and 2009. Finally, live births from South American mothers
show a marked rise in mean birth weight from 2001 onwards,
reaching the values of those born from Maghrebian mothers.
In spite of these significant differences in temporal trends in
weight at birth, the incidence of low weight at birth clearly
diverges from 2000 onwards, rising significantly in all four
groups of mothers, especially among Spanish and Eastern
Europeans, and more moderately among Maghrebians and
South Americans. Again, coinciding with the tendencies
shown by other reproductive and perinatal indicators, a
substantial decrease of the rate of low birth weight (as well as
a slight increase in the mean birth weight) has been detected
in all four groups in 2008 and 2009.

The distribution of low birth weight between preterm
and full term births (in single births) also differs among eth-
nic groups (Figure 8). Interestingly, Spanish and Maghrebian
mothers show the highest incidence of low birth weight in
full term deliveries between 1996 and 2007. Once again a
new common tendency appears for all four groups in 2007,
presenting a sharp decrease in the frequency of low birth
weight among full term babies.

3.3. Effect of Mother’s Origin and Medical Intervention (Cae-
sarean Section) on Low Birth Weight after Adjusting for Year of
Birth, Maternal, and Newborn Variables (2007–2009). Rates
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Figure 2: Temporal change in family size distribution according to mother’s origin (Spain, selected years, all births).
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Figure 3: Temporal change in mean first birth interval according to
mother’s origin (Spain, 1996–2009, all births).
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Figure 4: Temporal change in the rate of multiplicity according to
mother’s origin (Spain, 1996–2009, all births).

of Caesarean section are highest among South American and
Spanish women and lowest for Eastern Europeans (Figure 9).
Interestingly, the incidence of Caesarean sections markedly
decreased in all groups between 2007 and 2009 (around 8–
6%).

Table 2 summarizes the logistic regression analysis car-
ried out to explain the contribution of mother’s origin
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Figure 5: Temporal change in the rate of prematurity according to
mother’s origin (Spain, 1996–2009, single births).
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Figure 6: Temporal change in mean birth weight according to
mother’s origin (Spain, 1996–2009, single births).

and medical intervention (Caesarean section yes/no), after
adjusting for the year of birth, maternal social and repro-
ductive characteristics, and maturity (all OR values and the
95% CIs and P values for all variables are presented in
Table 2). The model explains 35,8% of variability in the
birth weight. The outcome in terms of low birth weight
(yes/no) was found to be significantly associated with all
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full term deliveries on total live births according to mother’s origin
(Spain, 1996–2009, single births).

independent variables introduced in the model. Compared
with the oldest age group (>34), the risk of having low
birth weight babies is significantly reduced for mothers aged
20–27 and 28–34 years, whereas adolescent mothers (<20)
do not show significant differences with the reference age
group. Compared with the better-off women (professionals),
the risk of having low birth weight babies is significantly
increased for the other occupational groups. Primiparous
women are at significant higher risk of having low birth
weight babies when compared with multiparous. Compared
with Spanish women, all the three groups of immigrant
mothers present a significant lower risk of having low
birth weight babies. Finally, Caesarean section interventions
significantly increased the risk of having low birth weight
babies.

4. Discussion

Immigration is a facet of economic globalisation and
of cultural homogenisation which can introduce positive
changes in reproductive behaviour and in perinatal care
among women who emigrate. The most positive aspect
of immigration is that it can accelerate the process of
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Figure 9: Temporal change in rate of Caesarean section on total
births according to mother’s origin (Spain, 2007–2009, single
births).

equality, modernisation, and secularisation among immi-
grant groups, while also facilitating access to social and
medical services and encouraging behaviour similar to that
of the host nation. But migration is often associated with
marginal situations, work exploitation, and loss of social
family networks, which can negatively affect health. In Spain,
for example, the number of checkups during pregnancy is
lower among immigrants, who also tend to go to hospital at
a more advanced stage of delivery [18]. Although maternal
deaths are well under control, there are more cases among
foreign mothers than Spanish ones [24]. Data from national
vital records, such as those used in this study, clearly reflect
socioeconomic, demographic and medical characteristics
and allow simultaneous evaluation of temporal trends in
reproductive patterns, certain medical interventions, and
pregnancy outcomes [25–27]. Furthermore, the large num-
ber of cases allows for temporary analyses according to
maternal origin.

This study has largely confirmed previous results, based
both on population data and vital records [13, 20–22], which
showed significant differences in reproductive patterns and
perinatal characteristics between Spanish and immigrant
mothers. Our findings also show that ethnic differences in
reproductive patterns remain constant (or even increase)
throughout the analyzed period, whereas the ethnic charac-
teristics in mode of delivery and perinatal health converge
with the predominant pattern of the Spanish mothers,
despite still showing some quantitative differences.

During the analyzed period, Maghrebian and Eastern
European mothers maintain a more stable reproductive
pattern, whereas Spanish and South American mothers
show a marked shift in their reproductive characteristics,
although with opposing trends, having the Spanish mothers
maintained a dramatic delay in the average age of first
maternity. From 2007 the age at first maternity increases in
all the immigrant groups, initiating a change of tendency
similar to the Spanish. In contrast with this convergence in
age at maternity, the foreign groups maintain different birth
spacing patterns: South American and Eastern European
mothers have progressively delayed a second pregnancy,
whereas Maghrebians maintain the shortest birth spacing.
Immigrant women have increased their family size, even
the Eastern European mothers, who are the youngest and
predominantly primiparous. Maghrebian mothers show a
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Table 2: Results of the logistic regression analysis explaining the relative contribution of mother’s origin and Caesarean section to birth
weight variability (Spain, 2007–2009, single births).

Low birth weight (<2.500 g)

Newborn, labor, and maternal characteristics
(reference category)

2007–2009

Exp (B)
95% CI

Lower
limit

Upper
limit

Year of birth 1.095∗∗∗ 1.056 1.135

Occupation (professionals)

Skilled workers 1.109∗ 1.015 1.212

Primary and tertiary sectors, and non-skilled workers 1.267∗∗∗ 1.164 1.380

Housewives and students 1.408∗∗∗ 1.287 1.541

Origin (Spain)

South America .673∗∗∗ .591 .768

Maghreb .621∗∗∗ .530 .728

East Europe .716∗∗ .606 .845

Maternal age (>34 years)

<20 years ns 1.015 1.212

20–27 years .851∗∗ .775 .933

28–34 years .902∗∗ .841 .967

Parity (primiparous)

Multiparous .698∗∗∗ .655 .743

Sex (male)

Female 1.507∗∗∗ 1.422 1.598

Maturity (full term)

Preterm 45.458∗∗∗ 42.680 48.205

Caesarean section (No)

Yes 1.564∗∗∗ 1.465 1.669

remarkable stability in their reproductive pattern and the
highest fertility rate among all immigrant women.

Summing up, after 15 years of migration there has not
been convergence between the reproductive patterns of the
migrant groups and the Spanish population; furthermore,
divergences have been detected for most reproductive vari-
ables. Cultural factors, including religion, language, and
gender relationships greatly influence reproductive decisions.
In a previous publication also based in national statistics
[13], the rate of marriages/unions between couples of the
same country was evaluated. Results showed that marriages
mainly occur among men and women from the same country
or geographic area, especially so among Maghrebians, a fact
that undoubtedly contributes to the preservation of their
reproductive norms.

Regarding variability in birth outcome and its temporal
trends, for most of the Twentieth Century perinatal health
was directed towards reducing the death rate among mothers
and newborns, an effort that was highly successful and
resulted in very few cases of perinatal death, as is the
case in Spain. However, once mortality rates are under
control, perinatal health should be geared towards functional
improvements for neonates, which, according to WHO [12,
page 14], involves achieving (in terms of public health)

“optimal foetal development [. . .] defined as that state at
birth in which the neonate is most likely to survive and
thrive through the neonatal transition and infancy, and to
be prepared such that early developmental effects do not
impact negatively on the individual’s life-course.” However,
the increasing rates in premature births and low birth
weight which occur both in wealthy and developing countries
[7, 28–31] are a clear suggestion that something is not
working in preventative neonatal healthcare. Some authors
consider that the change in the reproductive patterns—
namely, delayed age at first maternity—is to a great extent
responsible for these increase in adverse birth outcomes, and
also for an increasing need for intervention in deliveries,
especially Caesarean sections [7, 9, 11, 32]. However, differ-
ent publications suggest that beside maternal age, extensive
unnecessary medical intervention in delivery might also be
playing an important role [7, 22, 33].

Spanish mothers not only present the lowest average
birth weight babies and the highest rates of low birth weight,
but also share with the Maghrebian mothers the highest fre-
quency of low birth weight among full term births, which is
more typical of developing populations [34]. This situation,
in which groups in worst social situations, such as migrants,
present better perinatal health when compared to nationals
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from the host country, was previously found in the USA,
especially among Mexicans [35–37], and in several European
countries, including Spain [13, 17, 20, 38–40]. Linking these
results with those of the logistic regression for the period
2007–2009, which show that migrant mothers are at a
significant lower risk of having low birth weight compared
with the Spanish, allow to conclude that immigrant mothers
have not been contributing to the increase of low birth weight
in Spain.

Despite these quantitative differences, all ethnic groups
share, with small time lags, the same temporal trends of
increasing multiple birth, low birth weight, and preterm
births, with a maximum between 2005 and 2007, and
a decrease thereafter. The fact that mothers with very
distinctive reproductive patterns and differences in birth
outcome share these tendencies strengthens the idea that
medical practices might be influencing the incidence in
preterm and low birth weight babies.

In Spain, as in other European countries [1, 7], medi-
calization and intervention in pregnancy and delivery signif-
icantly increased during the last fifteen years, existing wide
agreement among experts that there is an excessive medical-
ization in childbearing. Results from logistic regression also
suggest that, besides of the rising rates in late maternal age
and primiparity, which are associated with risky pregnancies
and negative birth outcomes, also the excessive incidence of
a series of interventions in labor (namely, Caesarean section)
might be contributing to the observed changes in low birth
weight.

Since 2007 a reduction in Caesarean section rates is
shared by all ethnic groups, together with an increase
in maternal age and a decrease in multiple births, in
prematurity, and in low birth weight in full term deliveries.
Particularly interesting is the striking 9% reduction in the
rate of Caesarean sections in only three years (from 26.7%
in 2007 to 17.9% in 2009, all births considered), after
being continuously on the rise since the late eighties. The
reasons for this reduction need further investigation after
more than 30 years of unsuccessful recommendations by
international organizations, and the national institutions and
the obstetrical and gynaecological societies [7, 28, 41–43], as
well as after hundreds of publications insisting on the need
to reduce unnecessary medical intervention during birth,
specially induced births and Caesarean sections. All these
calls have met with little success because over that period
of time medicalization of births has continued to increase in
most populations, including Spain up to 2008 [1, 7, 42].

The simultaneous decreases in multiple births, Caesarean
section, premature, and low birth weight in full term
births together with increased maternal age, suggests that a
common factor could be affecting them all, and we suggest
that the current world financial crisis, which is strongly
affecting Spain, could be this common cause. This hypothesis
requires a more detailed analysis and follow-up, and a deep
reflection on the possible trade-offs of the economic crisis on
maternal and perinatal health. The recent European perinatal
health report [7] recommends optimising the benefits of
new technology and universal medical assistance during
pregnancy and birth, while at the same time reducing

the negative effects, particularly those which affect most
women whose pregnancies are not problematic. Considering
the current economic crisis, the reverse situation must be
foreseen in order to ensure that all mothers and neonates
with specific health needs or risks are appropriately covered.
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