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Abstract Evidence suggests that educational differences
in perinatal outcomes have increased in some countries
(Eastern Europe) while remained stable in others (Scandi-
navian countries). However, less is known about the
experience of Southern Europe. This study aims to evaluate
the association between maternal education and perinatal
outcomes derived from birthweight (low birthweight and
macrosomia) and gestational age (pre-term and post-term
births) among Spaniards living in the Autonomous Com-
munity of Andalusia during the period 2001-2011 (around
19 % of births in Spain); and to evaluate whether the
educational differences narrowed or widened during that
period, which includes both an economic boom
(2001-2008) and the global economic crisis (2009-2011).
This study uses the Andalusian Population Longitudinal
Database and the Vital Statistics Data provided by the
Spanish National Statistics Institute. We study live and
singleton births of Spanish mothers who lived in Andalusia
at the time of delivery (n = 404,951). ORs with 95 %
confidence intervals (crude and adjusted) were estimated
using multinomial regression models. A negative educa-
tional gradient is observed in all perinatal outcomes studied
(i.e., the higher the educational status, the lower the risk of
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negative perinatal outcomes). However, when disaggre-
gating the sample in two periods, the gradient is only sta-
tistically significant for pre-term birth during 2001-2008,
while a full gradient is observed in all perinatal indicators
in the period 2009-2011 with an increase in the educational
inequalities in macrosomia and post-term. Further studies
are needed in order to confirm whether there is a causal
association between the widening of the educational dif-
ferences in perinatal outcomes and the onset of the eco-
nomic crisis in Spain, or the widening can be explained by
other factors, such as changes in childbearing patterns and
the composition of women accessing motherhood.

Keywords Birthweight - Macrosomia - Pre-term -
Post-term - Spain

Introduction

Birthweight and gestational age are key variables to mon-
itor perinatal health. Although low birthweight and pre-
term birth have been the most studied predictors in early
life, post-term birth and macrosomia are also important
indicators, since all of them are associated with a higher
risk of experiencing mortality and suffering specific mor-
bidities later in life [1-5]. Birthweight and gestational age
are conditioned by parents’ genes, lifestyles, nutritional
status, age, as well as by maternal access to health care [6,
7]. Most of these determinants, in turn, depend on the
parent’s material conditions and socio-economic status in
general, which are related to their education and occupa-
tion [8, 9].

Education has been considered to be among the most
important social determinants of mother and child health
[10], operating through different pathways. Highly
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educated mothers do not only have, on average, a better
position in the labour market, guaranteeing material
resources, but also greater access to health information and,
more importantly, they are more likely to act following it,
showing in consequence healthier lifestyles [11, 12].
Smoking is a good example of this, as is shown by the
educational gradient that exists in the prevalence of
tobacco consumption among pregnant women [13], in the
intensity of consumption (heavy among the low educated),
and in the probability of quitting smoking during preg-
nancy [13, 14].

In the last decades, educational differences in perinatal
outcomes have increased in some parts of Eastern Europe
[15-17], while stability has characterized some Scandina-
vian countries [18], but less is known about Southern
Europe. In Spain, while there is ample literature on the
effect of occupation on perinatal outcomes [9, 19, 20],
there is a general lack of knowledge about the effect of
maternal education on them, and especially on how that
effect changes over time, as vital statistics have not shown
the variable education until very recently. Consequently,
the studies that have explored this association have hitherto
only dealt with the recent past [21].

The aim of this study is (1) to evaluate the association
between maternal education and perinatal outcomes
derived from birthweight (low birthweight and macroso-
mia) and gestational age (pre-term and post-term babies)
among Spaniards residing in the Autonomous Community
of Andalusia during the period 2001-2011 (which repre-
sents 18 % of the country’s population and around 19 % of
births); and (2) to evaluate whether educational differences
have narrowed or widened over time. The period under
study is of particular interest since it covers Spain’s period
of economic growth (2001-2007), and the onset of an
economic recession (2008-2011).

Population and Methods

We used publically available microdata from the Spanish
Vital Statistics provided by the Spanish National Statistical
Institute (INE, Instituto Nacional de Estadistica) for the
period 2007-2011. We restricted the analysis to this period
because maternal education was introduced for the first
time in 2007 and we selected births for mothers resident in
the Andalusian Autonomous Community, as that is the
only context for which we can get comparative earlier data.

Data for 2001 was obtained from the Longitudinal
Database of the Andalusian Population (LDAP), a data
source created by the Institute of Statistics and Cartography
of Andalusia in collaboration with the Spanish National
Research Council through a project funded by the Euro-
pean Social Fund [22]. The LDAP contains information
from several administrative sources for the population

residing in Andalusia. For this study, we use only the
information from the Vital Statistics corresponding to
2001, linked to the Spanish 2001 Population Census (87 %
of record linkage success) to obtain socioeconomic infor-
mation. This sample has been found to be representative in
socio-demographic terms for the population of Spanish
women.

We selected live births and singleton births (n = 22,333
excluded) to reduce heterogeneity as multiple births have a
different intrauterine growth pattern from gestational
weeks 28-30 [23]. We selected only newborns from
Spanish mothers residing in Andalusia (n = 67,245
excluded), as the composition of the group of immigrants
may have changed substantially over time. Spanish moth-
ers in 2001 were identified by their citizenship but the
relatively low influx of migrants at that time guarantees
that few immigrants may have obtained Spanish citizenship
(based on Spanish residential and labour regulations). Vital
Statistics from 2007 onwards distinguish between Spanish-
born and those who obtained citizenship. In our study we
keep immigrant fathers, who represent only a marginal
amount in the whole sample (1.94 %). This selection
resulted in a total number of 465,672 subjects.

Assessment of the Variables

The outcome variables were low birthweight, LBW
(<2,500 g), macrosomic birth (>4,000 g), pre-term birth,
PB (<37 weeks), and post-term birth, PTB (>42 weeks).
The number of cases with missing information was 17,721
(2.95 %) for birthweight and 93,451 (20.07 %) for gesta-
tional age. This information was included in a category of
missing data.

Maternal education was the main variable of study. The
education classification both in the 2001 census and in the
new birth bulletin include the same ten categories, which
were collapsed into primary studies (including illiteracy,
<5 years of schooling and more than 5 years of schooling
but incomplete secondary studies); secondary education
(complete high school, vocational or professional training);
college education (including 3 and 5 years degrees, engi-
neering degrees and PhD studies); and a final missing
category (which for 2001 captures all the unmatched cases
to the census).

Potential confounders included in the models were:
new-born’s sex (male, female), parity (first born, second
born, third parity onwards), maternal age (<20, 20-35,
>35 years), marital status (married, unmarried), father’s
origin (Spanish, migrant, missing) and maternal and
paternal occupation. Occupations were re-classified into
five categories to adjust for the changes in the classification
between 2001 and 2007-2011: white collar (comprises
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professionals, technicians and similar jobs; business and
public companies directors and clerical and similar workers
for 2001 and directors of business and public administra-
tion; technical, professional, scientific and intellectuals,
technical and professional support staff; and clerical
workers for 2007-2011), blue collar (comprises retail ser-
vices; agriculture, fishing and hunting industries; and
industry workers in the 2001 classification; and workers in
restaurants and hotel industries; qualified workers in agri-
culture and fisheries, artisans and qualified workers in
manufacturing industries, machinery and installation
operators and non-qualified workers for 2007-2011), army,
students and individuals with independent means, home-
makers (they are fully comparable over time), plus an
additional category comprising the missing cases. We also
included additional controls for year of birth, province of
birth (Almeria, Cadiz, Cordoba, Granada, Huelva, Jaen,
Malaga and Seville). In the models for birth weight, we
also included gestational age.

Statistical Analyses

We carried out a descriptive analysis of all variables,
computing the distribution of births in the different cate-
gories and the prevalence of each of the four perinatal
indicators. For the study of the association between
maternal education and perinatal outcomes, we computed
multinomial logistic regressions to simultaneously include
all categories derived from birthweight and gestational age.
We used normal birthweight and babies born at term as the
reference category.

We performed the following analysis: (1) a crude model
to assess the impact of maternal education without any
confounders or compositional adjusting. (2) an extension of
the previous model, adjusting for year and maternal
occupation; (3) an adjusted model including all potential
confounders; and (4) the adjusted model replicated for two
time periods to explore whether there were changes in the
associations over time. The division between 2001-2008
and 2009-2011 tried to capture the potential differences
arising as a consequence of the great changes occurred in
the period and was supported by sensitivity analyses.

The odds ratio represents the difference in the risk of
delivering a child with one of the above mentioned peri-
natal outcomes for individuals in one category (i.e., women
with university education) in comparison with the refer-
ence category. We use women with secondary education as
the reference category to test for the existence of a full
gradient (differences between the three occupational lev-
els). All analyses were performed with Stata 12.1.

The authors declare that this study was conducted in
accord with prevailing ethical principles.
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Results

The total prevalence for pre-term birth was 6.37 % and for
post-term birth 4.05 % (Table 1). The estimation for the
different years indicates that pre-term birth prevalence
declined during most of the period but stabilized around
2010-2011. The prevalence of post-term declined but
experienced a temporary increase in 2009. The total
prevalence for low birthweight was 6.04 % and for mac-
rosomia 0.77 %. Low birthweight prevalence increased
during the period but macrosomia declined. The largest
proportion of children was from Seville and Malaga (26.19
and 17.09 %), the two largest provinces.

In our sample 51.60 % of births were male and 51.95 %
were first-borns. Maternal characteristics indicate that
29.16 % of women were not married at the time of delivery;
at least 54.49 % had secondary education and 25.39 % had
college education; 62.56 % were in the range 25-34 years;
those describing their occupation as homemakers (29.58 %)
were only surpassed by those declaring to have a white collar
occupation (33.99 %). The fathers of the children were
predominantly Spanish (96.45 %). Most fathers reported a
blue collar occupation (56.43 %), followed by those
reporting white collar occupations (27.57 %).

Inrelation to perinatal outcomes, low birthweight and pre-
term birth are more prevalent among the non-married cate-
gories, primary education, students and persons of inde-
pendent means and homemakers. Macrosomia and post-term
birth are more prevalent among males and children born of
migrant fathers. The only category associated with higher
risk in all perinatal indicators is Primary education.

In the crude models, maternal education is inversely
associated with the prevalence of negative perinatal out-
comes (Table 2). Women with college education show ORs
of 0.81 for pre-term birth, 0.72 for post-term birth, 0.85 for
low birthweight and 0.85 for macrosomia compared to
women with only secondary education. Women with pri-
mary studies show systematically higher ORs for pre-term
birth (1.42), post-term birth (1.10), low birthweight (1.40)
and macrosomia (1.15). The adjusted odds ratio (including
year and occupation) and the fully adjusted model (with the
full set of confounders) decrease slightly, but there are no
changes in significance or direction. Missing data in edu-
cation is associated to LBW in the crude model (OR 1.07)
and in the adjusted models (OR 1.09 and 1.07).

The analysis of the two periods shows important differ-
ences (Table 3). In the fully adjusted model for the period
2001-2008, maternal education is inversely associated with
all negative perinatal outcomes studied but not all the
associations are statistically significant. The full gradient,
that is statistical differences in both Primary and College
education when compared with Secondary education, is only
found for preterm birth (1.21 for Primary and 0.86 for
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Table 1 Prevalence of perinatal indicators for different characteristics (2001-2011)

N % Pre-term birth (%) Post-term birth (%) Low birthweight (%) Macrosomia (%)
Years
2001 75,328 16.18 7.73 4.97 6.04 0.77
2007 80,238 17.23 6.43 4.26 6.24 0.76
2008 82,785 17.78 6.14 3.77 6.28 0.73
2009 77,660 16.68 6.03 4.03 6.36 0.69
2010 75,766 16.27 5.86 3.78 6.47 0.68
2011 73,895 15.87 5.87 3.39 6.52 0.65
Province
Almeria 32,568 6.99 6.24 2.30 6.60 0.71
Cadiz 74,726 16.05 6.36 4.34 6.04 0.76
Cordoba 44,076 9.47 5.79 372 5.99 0.63
Granada 48,486 10.41 6.01 3.59 6.61 0.63
Huelva 28,702 6.16 6.25 5.97 6.08 0.76
Jaen 35,570 7.64 5.55 6.21 6.36 0.75
Malaga 79,566 17.09 6.89 3.26 6.85 0.68
Seville 121,978 26.19 6.68 4.20 6.10 0.75
Sex
Male 240,291 51.60 6.81 4.07 5.76 0.95
Female 225,381 48.40 5.9 4.03 6.92 0.46
Parity
1 241,908 51.95 6.43 4.75 7.11 0.54
2 175,213 37.63 5.84 3.30 5.13 0.85
34 48,544 10.42 7.95 3.13 6.66 1.05
Marital status
Married 329,860 70.84 6.13 393 5.81 0.74
Not married 135,809 29.16 6.93 4.35 7.56 0.64
Mother’s education
Primary 74,812 16.07 8.64 4.58 8.44 0.81
Secondary 253,754 54.49 6.26 4.30 6.18 0.72
College 118,253 25.39 5.18 3.19 5.28 0.62
Missing 18,853 4.05 7.16 4.32 6.56 0.79
Mother’s occupation
Blue collar 121,478 26.09 6.31 4.47 6.49 0.73
Army 1,554 0.33 5.49 1.78 5.49 0.26
Students and ind. means 6,992 1.50 7.79 4.57 7.74 0.63
Homemakers 137,766 29.58 7.24 4.30 6.95 0.78
Missing 39,594 8.50 7.19 4.29 6.56 0.72
White collar 158,288 33.99 5.46 3.48 5.54 0.64
Mother’s age (years)
<20 16,795 3.61 9.27 4.67 9.26 0.50
20-24 46,571 10.00 6.97 4.84 7.19 0.63
25-34 291,315 62.56 5.93 4.14 5.90 0.69
>35 110,990 23.83 6.87 3.38 6.63 0.84
Father’s origin
Spanish 449,156 96.45 6.33 4.04 6.26 0.71
Migrant 9,275 1.99 6.31 4.27 6.13 0.81
Unknown 5,932 1.27 9.2 4.52 10.3 0.58
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Table 1 continued

N % Pre-term birth (%) Post-term birth (%) Low birthweight (%) Macrosomia (%)
Father’s occupation
Blue collar 262,760 56.43 6.57 4.40 6.57 0.74
Army 11,735 2.52 5.57 2.68 5.35 0.56
Students and ind. means 3,800 0.82 7.11 4.70 7.22 0.79
Homemakers 3,436 0.74 7.26 3.83 7.72 0.70
Missing 55,573 11.93 7.25 4.29 7.00 0.71
White collar 128,368 27.57 5.65 3.38 5.56 0.66
Birthweight
Low birthweight 28,558 6.13 48.79 0.68
Normal weight 420,172 90.23 3.46 4.20
Macrosomia 3,221 0.69 1.5 12.3
Missing 13,721 2.95 8.39 5.19
Gestational age
Pre-term 4,574 0.98 49.14 0.17
Term 352,564 75.71 3.60 0.68
Post-term 15,083 3.24 1.08 2.16
Missing 93,451 20.07 6.05 0.73
Total 465,672 100 6.37 4.05 6.32 0.71

Source MNP (2007-2011) and LDAP (2001)

Table 2 Crude, adjusted and fully adjusted odds ratios and confidence intervals for birth outcomes according to education of mothers

Prevalence OR 95 % CI ORa 95 % CI ORfa 95 % CI

Pre-term birth

Ref: secondary 6.26 1.00 1.00 1.00

Primary 8.64 1.42 [1.38, 1.47] 1.37 [1.33, 1.42] 1.21 [1.16, 1.26]

College 5.18 0.81 [0.78, 0.84] 0.85 [0.82, 0.89] 0.88 [0.85, 0.92]

Missing 7.16 1.16 [1.08, 1.24] 1.07 [1.00, 1.15] 1.04 [0.96, 1.12]
Post-term birth

Ref: secondary 4.30 1.00 1.00 1.00

Primary 4.58 1.10 [1.05, 1.15] 1.08 [1.03, 1.13] 1.10 [1.04, 1.15]

College 3.19 0.72 [0.69, 0.75] 0.78 [0.74, 0.82] 0.81 [0.77, 0.85]

Missing 4.32 1.01 [0.93, 1.10] 0.94 [0.86, 1.02] 0.94 [0.86, 1.02]
Low birthweight

Ref: secondary 6.18 1.00 1.00 1.00

Primary 8.44 1.40 [1.36, 1.45] 1.37 [1.33, 1.42] 1.21 [1.16, 1.26]

College 5.28 0.85 [0.82, 0.87] 0.87 [0.84, 0.90] 0.92 [0.89, 0.96]

Missing 6.56 1.07 [1.00, 1.14] 1.09 [1.03, 1.16] 1.07 [1.00, 1.16]
Macrosomia

Ref: secondary 0.72 1.00 1.00 1.00

Primary 0.81 1.15 [1.04, 1.26] 1.12 [1.02, 1.23] 1.15 [1.04, 1.28]

College 0.62 0.85 [0.78, 0.93] 0.90 [0.81, 0.99] 0.89 [0.80, 0.98]

Missing 0.79 1.11 [0.92, 1.31] 1.08 [0.91, 1.29] 1.11 [0.93, 1.32]

Source MNP (2007-2011) and LDAP (2001)

OR crude, ORa adjusted by mother occupation and year of birth, ORfa fully adjusted model (maternal occupation, sex of newborn, marital status,
mother’s age, parity, father origin, province of birth, year of birth, father occupation; the birthweight models control also for gestational age)

@ Springer
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Table 3 Fully adjusted odds ratio and confidence intervals for birth outcomes according to the education of mothers in two periods (2001-2008

and 2009-2011)

2001-2008 2009-2011
Prevalence ORfa 95 % CI Prevalence ORfa 95 % CI

Pre-term birth

Ref: 6.62 1.00 5.85 1.00

secondary

Primary 9.13 1.21 [1.14, 1.28] 8.05 1.23 [1.15, 1.32]

College 5.40 0.86 [0.81, 0.91] 4.99 0.89 [0.84, 0.95]

Missing 7.36 1.13 [1.04, 1.23] 6.58 1.06 [0.91, 1.24]
Post-term birth

Ref: 4.59 1.00 3.98 1.00

secondary

Primary 4.74 1.06 [0.99, 1.13] 4.39 1.17 [1.08,1.26]

College 3.44 0.81 [0.76,0.87] 2.99 0.79 [0.73, 0.84]

Missing 4.50 1.03 [0.94, 1.14] 3.77 0.94 [0.78, 1.12]
Low birthweight

Ref: 5.98 1.00 6.38 1.00

secondary

Primary 8.33 1.24 [1.17, 1.30] 8.56 1.17 [1.10,1.25]

College 5.11 0.95 [0.89, 1.01] 543 0.91 [0.86, 0.96]

Missing 6.40 1.01 [0.92, 1.10] 6.95 1.08 [0.93, 1.24]
Macrosomia

Ref: 0.77 1.00 0.68 1.00

secondary

Primary 0.78 1.03 [0.89, 1.18] 0.84 1.32 [1.13,1.54]

College 0.69 0.97 [0.84, 1.12] 0.57 0.81 [0.70, 0.93]

Missing 0.82 1.14 [0.93, 1.41] 0.70 1.07 [0.76, 1.51]

Source MNP (2007-2011) and LDAP (2001)

ORfa odds ratio in a fully adjusted model (maternal occupation, sex of newborn, marital status, mother’s age, parity, father origin, province of
birth, year of birth, father occupation; the birthweight models control also for gestational age)

College). For post-term birth, the differences are only sig-
nificant for college educated women (0.81) and for low
birthweight, only Primary education (1.24). For macroso-
mia, there are no statistical difference are different levels of
education.

In the period 2009-2011, there is a full statistically sig-
nificant gradient in the association between education and
perinatal outcomes. Thus, women with primary studies show
ORs of 1.23 in pre-term, 1.17 in post-term, 1.17 in low
birthweight and 1.32 in macrosomia, while women with
college education show ORs of 0.89, 0.79, 0.91 and 0.81
respectively compared to women with only secondary edu-
cation. The association between missing data in education
and low birthweight is no longer significant.

Discussion

Our study shows the existence of a maternal education
gradient in perinatal outcomes derived from birthweight

and gestational age (i.e., higher risk of delivering pre-term,
post-term, low birthweight and macrosomia for women
with Primary education, and lower risk for university
educated mothers compared to those with secondary edu-
cation) among Spanish women residing in the Andalusian
Autonomous Community during the period 2001-2011.
When disaggregating the analyses in different periods, we
found that in the period 2001-2008 the gradient is only
significant for pre-term birth. However, for 2009-2011, the
full gradient is significant for all four perinatal indicators,
even when the prevalence of some outcomes declined
moderately (i.e., macrosomia and post-term birth). Fur-
thermore, compared the OR in different years, we observed
that the inequalities have increased mainly for macrosomia
and to less extent for post-term while not for low birth-
weight and preterm.

We performed a sensitivity analysis to see whether the
same trend is observed when disaggregating the informa-
tion annually and we found that most of the ORs for each
year show the same gradient captured in the pooled sample
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although it is not significant in all of them. Year 2010
shows the greatest differences in all four perinatal indica-
tors, but its exclusion from the 2009-2011 pooled sample
does not change the results. Our periodization is preferred,
as it does not mask internal differences within years and
allows us to study trends, something not possible with
annual data. In fact, annual data is more likely to capture
temporary oscillations and does not really have complete
internal coherence, as it mixes conceptions occurring in
successive years.

These results are of great interest since the period we
cover includes both Spain’s periods of economic growth
(from 2000 to 2007) and of economic recession (2008
onwards). The increase of the educational gradient during
the recession in all perinatal outcomes and the increase of
the inequalities in macrosomia and post-term may suggest
an adverse effect of the financial crisis on health. The crisis
was met with a reduction in public expenditure, particu-
larly serious in health care and education, although access
to both public systems was still universal (though access to
health care would be restricted in mid-2012) [24]. Thus,
effects on perinatal outcomes could have worked through
the fundamental role that education has on labour market
attachment and job sector ascription. Public sector
employees’ salary reductions, worsening labour market
conditions together with salary cuts, and a high—and on
the rise—unemployment rate (from 11 % in 2008 to
21.7 % in 2011)l would in turn condition nutrition, life-
style choices, and living standards (i.e., the determinants of
birthweight and gestational age). In fact, the increase of
educational inequalities in macrosomia could be related to
the replacement of higher quality nutrients by other
cheaper hypo-caloric products. However, proving a causal
relationship between macroeconomic conditions and our
outcomes is beyond the scope—and possibilities—of this
paper, as data on the potential causal pathways is lacking.
While health care remained universal for our period, con-
sequences of cut-backs at the local level may have been
important factors. At the same time, it is impossible to
capture the impact of job losses with the occupation vari-
able available through the vital statistics, as it only captures
the the general situation in the sector where an individual
tends to work, and not the specific labour market condi-
tions. Finally, the crisis may have affected perinatal health
through changes in selection into motherhood that we are
unable to study. In fact, incentives to childbearing, the
“cheque bebé” (the baby cheque), disappeared in 2011.
Additionally, in a context of economic crisis, it is much
more likely that pregnancies will be deterred in vulnerable

! Data from Eurostat. http://epp.eurostat.ec.europa.eu/statistics_explained/
index.php?title=File:Unemployment_rate,_2001-2012_(%?25).png&fi
letimestamp=20130627102805
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groups, so an over-representation of highly educated, white
collar and older mothers, and of first parities (resulting
from individuals unable or unwilling to postpone child-
bearing) is to be expected.

Beyond these potential and un-measurable effects of a
strained economic situation, other processes may have been
at work, changing the composition of mothers across
educational levels and, therefore, being potentially
responsible for the observed situation. As part of a rising
participation of women in higher education, the proportion
of mothers with a university degree has increased in the
period 2001-2010 by 1.5 % points annually, making
women with primary education become a minority group
among pregnant women.

Additionally, there have also been changes in compo-
sition within educational groups, that is, a differential
increase in the share of women with risk factors associated
to adverse outcomes across occupational levels. First,
regarding occupation, while university-educated women
are increasingly more likely to be employed in white collar
occupations (associated with better reproductive out-
comes), women with primary education have the same
percentage of homemakers but an increased share in low-
qualified employment, categories closely associated with
worse perinatal outcomes [19]. Second, regarding marital
status, the proportion of non-married women (including
those cohabiting), associated with increased likelihood of
adverse perinatal outcomes [21] has risen from 7 to 20 %
for university-educated mothers, and from 32 to 67 % for
women with primary studies. Third, regarding the distri-
bution of parity, the change is in the opposite direction:
while first parity births (associated with worse perinatal
outcomes) have increased for university educated women
(from 41 to 46 %), they have decreased (from 56 to 50 %)
for women with primary education. And, fourth, as we
have seen for parity, increasing differences in age at
motherhood have arisen from the association between
higher education and higher age at childbearing. While
mean childbearing age for women with at least secondary
education has increased 1.4 years, it has decreased
1.26 years for those with only primary education. Deliv-
eries from women >35 years (more likely to be more
educated) are correlated with poorer perinatal outcomes
and with a higher probability of experiencing other risk
factors, such as gestational diabetes, hypertension, induced
delivery, higher need for fertility treatment, etc.

The main pathway between maternal education and
adverse perinatal outcomes is through behavior. Higher
education contributes with knowledge-related assets,
agency and efficacy skills [25, 26] that are expressed in the
adoption of healthy lifestyles and avoidance of acknowl-
edged risk factors [27]. In that sense, some of the risk
factors for perinatal outcomes with a clear relationship with
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education are: smoking, physical and emotional stress,
inadequate weight gain during pregnancy for PB [10-28];
obesity and diabetes for PTB [29-31]; smoking, alcohol
consumption, diabetes, insufficient weight gain during
pregnancy for LBW [10]; and obesity, low physical
activity, excessive weight gain during pregnancy and dia-
betes for macrosomia [32, 33].

Our study offers important contributions. First, we have
offered a comparison in the national context, as no similar
data including maternal education was available before
2007 for Spain, and, secondly, we have focused on a par-
ticularly important period, the onset of an economic crisis.
Although no causal associations can be implied, a discus-
sion about the possible consequences of the economic
crisis on perinatal health is opened. Our study has some
data limitations that should be mentioned. Data for vital
statistics in Spain is self-reported by parents at the time of
birth registration at the Civil Registry. Although validation
studies have concluded that in aggregate terms the INE
data is quite reliable, the authors underline that the missing
information is not randomly distributed in relation to
perinatal health [34], but it depends on the birthweight and
gestational age of the child. The substantive number of
cases with missing data, especially in gestational age
(20 %), might affect the results in relation to pre-term and
post-term, and also the proper adjustment of the birth-
weight outcomes. Moreover, the probability of being
reported with missing data in birthweight and gestational
age might be associated with education, which might affect
the discriminative accuracy of the variable.

The limitations of available data make our study not
entirely representative of the whole country (we have only
linked the information from the vital statistics and the
census for the year 2001 for Andalucia). However, our
findings are of great interest since that Community com-
prises 18 % of Spain’s population and 20 % of births.
Moreover, Andalusia is the poorest region of the country
(with also shows the poorest perinatal outcomes), and there
the economic recession has had the strongest effects, which
has made it the recipient of large amounts of structural
European funds in the past.

To summarize, our results indicate the existence of edu-
cational differences in perinatal health, widening in the last
years of the period studied (2009-2011). These results sug-
gest that more efforts are needed to explain why they are so
large and even increasing in the period 2001-2011 in the
Andalusian Region. We suggest considering the distribution
of risk factors across maternal education (especially con-
cerning smoking and obesity) in addition to the described
changes in the socio-demographic composition of mothers.

Our region of study is in similar situation to that of other
southern European regions in countries also affected by the
crisis. Thus, the monitorization of the effect of the

economic crisis and the study of socioeconomic differences
in health become very relevant and call for similar studies
to be undertaken in those countries to further test whether
the same patterns arise. Perinatal inequalities are large and
are not narrowing, so it is necessary to inquire further into
the risk and protective factors that give them rise in order
to reduce them. As perinatal indicators are predictors of an
individual’s later health, the consequences of the current
inequalities are not limited to today’s infant health but will
fully unfold in the next decades.

This study has made the case for more research to be
conducted on proving causal effects, as their effects beyond
2011 will need to be assessed. Aside from the possible
effect of the economic crisis on perinatal health, our find-
ings underlines the importance of education to promote
reproductive and perinatal health equality.
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