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ABSTRACT ARTICLE HISTORY

This article uncovers the existence of discriminatory practices in pre- Received 13 September 2021
industrial Spain by examining the fate of twins. The analysis of the Accepted 5 February 2022
complete parish registers of a small rural area (17 villages) shows that KEYWORDS

female twins were discriminated both at birth and during infancy Twins; sex ratios; gender
and childhood. Not only the sex ratio of twins at baptism was discrimination; infant and
extremely unbalanced, but discrimination continued throughout child mortality; health;
infancy and childhood and resulted in female excess mortality, female excess of mortality
despite that males are biologically more vulnerable. Although their

extremely high mortality rates question the idea that twins consti-

tuted an exogenous shock to family decisions due to their impact of

the family budget, studying twins helps shedding more light on

discriminatory patterns because many families prioritised male

twins to enhance their survival chances.

1. Introduction

Historically, the birth of twins placed families under unexpected stress because it was
not possible to know whether a woman had a multiple pregnancy before delivery. If
both twins survived, the parents were faced with the difficulties of feeding and caring
for two new children, along with the rest of their offspring, on a limited budget that
a nuclear family with two parents and two children could barely support, especially
outside the most developed areas of North-Western Europe Clark et al., 2020). This
unforeseen shock therefore offers an interesting context to delve deeper into how
parental gender preferences may have affected the survival chances of their (unwanted)
sons and daughters, especially bearing in mind that twins suffer lower births weights
and much higher mortality rates early in life (Botting et al.,, 1987; Imaizumi, 2001;
Rydhstrom, 1990).

Given that son preference is a common feature of traditional societies where girls are
considered of lesser value than boys (Williamson, 1976; Sen, 1990; Das Gupta et al., 2003),
it is plausible to hypothesise that males were prioritised. In a context characterised by low
standards of living and high mortality rates, discriminatory behaviour could in turn affect
girls” health and their survival chances. Although a common occurrence in South East Asia
and other developing societies, the prevailing view defends that there were hardly any

CONTACT Francisco J. Beltran Tapia @ francisco.beltran.tapia@ntnu.no

© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License
(http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any med-
ium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.


http://orcid.org/0000-0002-8150-9823
http://orcid.org/0000-0002-7354-5699
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/1081602X.2022.2039878&domain=pdf&date_stamp=2022-03-19

2 F.J. MARCO-GRACIA AND F. J. BELTRAN TAPIA

‘missing girls’ in historical Europe (Derosas & Tsuya, 2010; Lynch, 2011). However, recent
studies have shown the presence of high sex ratios and an excess mortality of girls
compatible with the existence of missing girls, especially in some regions in Southern
and Eastern Europe (Beltran Tapia, 2019; Szoltysek et al., 2022; Beltran Tapia & Gallego-
Martinez, 2017; Beltran Tapia and Raftakis, 2021). The latter argue that, in contexts
characterised by strong son preference, some parents may have neglected their daugh-
ters around birth and/or during infancy and childhood.

Discrimination may have started at birth, especially if parents were expecting a boy.
There are however no clear patterns of female infanticide in historical Europe (Derosas &
Tsuya, 2010). Lynch (2011) argues that the cultural and religious values predominant in
Europe, as well as household formation patterns, prevented female infanticide. Research
on southern Europe nonetheless suggests that parents could have resorted to neglect as
a mechanism to control the size and sex composition of their offspring (Bechtold, 2001;
Hanlon, 2016; Hynes, 2011; Beltrdn Tapia and Marco-Gracia, 2021). These authors argue
that female neglect complemented other strategies (i.e. fertility-stopping rules or adjust-
ing birth intervals) that helped achieving the desired family size and sex composition,
especially in the period prior to the demographic transition (Bengtsson & Dribe, 2006;
Marco-Gracia, 2021, 2021a; D. Reher & Sanz-Gimeno, 2007; Schofield, 2000; Van Bavel,
2004). This drastic solution to regulate fertility could have especially affected already large
families subject to high degrees of economic stress and therefore affected a relatively
small number of girls, especially if we consider that direct evidence of female infanticide is
limited. The debate on the existence of female infanticide in some areas of historical
Europe remains nonetheless a matter of empirical enquiry.

Alternatively, parents could have resorted to abandon their unwanted infants (Fuchs,
1984; Hunecke, 1991; Kertzer, 1993). Foundling hospitals were founded to save the lives of
newborns, as well as the honor of single mothers that used them to hide their sins.
Married couples, however, also made use of this option because most of these institutions
accepted children anonymously, a phenomenon that was especially widespread during
the 19™ century. Although the available evidence for other European regions is not so
clear-cut, more girls than boys were indeed abandoned in Italy and Russia but this
preference declined over time and had practically disappeared by 1900 (Ransel 1988;
Kertzer, 1993). For the case of Spain, while Revuelta-Eugercios (2012) does not find long-
term sex imbalances in the number of admissions to the inclusa of Madrid, girls could
have been more subject to abandonment in other regions (Blanco Villegas et al., 2002,
p. 169; Pérez Moreda, 2005; Pérez Alvarez, 2009, p. 1087).

In addition to female neglect around birth, discrimination against girls may have
occurred during infancy and childhood. An unequal allocation of food, care and/or
workload could affect girls’ net nutritional status and unduly increasing female mortality
rates as they grew up (Tabutin, 1978; Johansson, 1984; Pinnelli & Mancini, 1997; Baten &
Murray, 2000; McNay et al., 2005; Horrell & Oxley, 2016; Beltran Tapia et al., 2017, 2020).
However, unveiling patterns of gender discrimination in infancy and childhood is espe-
cially challenging because males are biologically more vulnerable and their mortality rates
are naturally higher, especially during the first year of life. This frailty was especially visible
in the high-mortality environments that characterized pre-industrial Europe due to poor
living conditions, lack of hygiene and the absence of public health systems (Beltran Tapia,
2019).
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Relying on longitudinal micro data from a rural region in North-eastern Spain between
1750 and 1950 (1,840 twins, out of 70,148 births), this article evidences that female twins
suffered higher mortality rates than their male counterparts both around birth and during
the first years of life. On the one hand, twins exhibited extremely high sex ratios at
baptism. The quality of the sources, the absence of sex differences in the interval between
birth and baptism and the relative mortality rates during the first days of life suggest that
some of these female babies could have been neglected or disposed away. In addition,
despite their biological advantage (Drevenstedt et al., 2008; Waldron, 1998; Zarulli et al.,
2018), female twins died in higher proportions than boys during the first years of life.
Interestingly, female excess mortality is also evident during the breastfeeding period,
a phenomenon that is very uncommon among singletons because single infants do not
compete for resources during this period. As a result, the probability that both female
twins survived to their 10" birthday was around half than that of male twins. Analysing
twins is particularly relevant because they share genetic load as well as household
characteristics. Therefore, this study can control for factors which are not accounted for
in other studies relying on the whole population.

This article therefore supports previous studies that challenged the idea that there
were no missing girls in historical Europe, especially in Southern and Eastern Europe.
Likewise, the finding that families neglected female infants suggests that these societies
regulated the size and sex composition of their offspring despite the religious norms
against it. In addition, son preference favoured discriminatory behaviour against female
twins throughout infancy and childhood (either prioritising boys or neglecting girls), thus
increasing their relative mortality rates.

2. Area of study, data and methods

This study focuses on a rural area in North-Eastern Spain located around 6-40 kilometres
away from Zaragoza, the regional capital (see Figure 1). This area, a combination of plains
and foothills near the Huerva river, comprises 17 small municipalities.’ Their total popula-
tion was approximately 7,050 inhabitants in 1750, 11,097 in 1857, 10,908 in 1857 and
12,162 in 1950. The analysis relies on the complete church registers of these villages,
whose records provide high-quality information on all births, marriages and deaths that
occurred between 1750 and 1950, thus allowing reconstituting their complete life his-
tories. While the dataset contains information on 70,148 individuals, twins accounted for
1.3% of births in the study area: 342 pairs of mixed-sex twins, 313 pairs of male-twins and
265 pairs of female-twins.?

Given that we rely on local records, we do not have all the information on those
individuals who migrated in/out of our study area. Children may have moved out with
their families and died somewhere else, but we cannot observe their age of death.
Similarly, an individual may have moved into our area of study, so we can have informa-
tion on his/her death but not on his/her birth. The analysis of infant and child mortality is
therefore restricted to those individuals for whom we have complete information. In this
regard, we consider all observations for which we know both their birth and age of death.
In addition, we also consider those who married and therefore were alive during their
infancy and childhood.? Given that migration was predominantly male, we are excluding
a larger proportion of males.*
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Figure 1. Area of study: Middle huerva (aragén, Spain).

Note: Dark dots refer to the localities studied here (except Zaragoza, the provincial capital) and the
corresponding shaded areas to their municipal boundaries. Apart from rivers (in grey) and main roads
(dotted lines), the map also depicts neighbouring villages (white dots).

The area of study, covering around 500 squared kilometres, hosted a population whose
members mostly lived in nuclear households and were essentially engaged in agriculture
(mostly wheat and some wine) and sheep grazing. Our records show that around 85% of
the male working population was engaged in the agricultural sector between 1800 and
1900. Average marital fertility was relatively high and stable around 6-7 up to late 19th-
and early 20™-century. High infant and child mortality rates however implied that only
around half of the children survived to their tenth birthday. Mortality rates began declin-
ing consistently in the last third of the 19™ century due to improving living standards. In
addition, improvements in public health, which mainly benefited the cities, may also have
had a positive impact on the villages (Harris & Helgertz, 2019; Szreter, 1988). The decline
first benefited children in their late childhood and spread later to younger cohorts.
Anthropometric evidence also indicates that standards of living were low: the average
male height was around 160 centimetres in mid-19"-century (Marco-Gracia & Puche,
2021), below the stature of their European counterparts or their fellow Spaniards in other
regions of the country (Hatton & Bray, 2010; Martinez-Carrién et al., 2016).

In an area where most of the population enjoyed living standards close to subsistence
levels, household allocative choices mattered, and discriminatory practices could have
had lethal consequences. As in other historical contexts where agriculture was the main
economic activity (Alesina et al., 2013; Giuliano, 2018), Spanish women did not enjoy the
same status as men: legally subordinated to their fathers and husbands, they were
expected to remain within the domestic realm and those who did work in paid jobs
received significantly lower wages (Borderias & Mufoz, 2018; Borderias et al., 2010;
Camps, 1998; Sarasua, 2002). As well as less able to provide monetary income to the
household, girls had to provide a dowry for their marriage and inheritance practices
tended to favour male heirs.> Economic considerations alone could therefore justify
potential son preference. It is indeed likely that girls’ inferior status could have resulted
in an unequal allocation of resources within the household, both in terms of nutrition and
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educational investments (Borderias et al., 2014; Sarasua, 2002). Literacy rates, for instance,
clearly show that parents invested differently in boys’ and girls’ education in the area of
study: while around 40% of men were literate in 1860, less than 5% of women were able to
read and write.®

Methodologically speaking, this article relies on descriptive statistics to analyse both sex
ratios at birth and mortality rates at different ages. In addition, we have used survival and
hazard estimates to investigate statistical differences in survival and death rates between
twins and singletons, mixed-sex twins and same-sex twins. In this regard, while survival
estimates depict the cumulative difference in their survival rates, the hazard estimates allow
identifying the ages when their mortality rates differed most. The analysis focuses on the
period prior to the onset of the fertility transition (between 1750 and 1900) in order to avoid
the noise associated with changes in fertility patterns. In fact, previous studies show that
discriminatory patterns towards girls were less visible in our study area in the early twentieth
century (Marco-Gracia & Beltran Tapia, 2021; Beltrdn Tapia and Marco-Gracia, 2021). As
mentioned above, analysing twins is especially interesting because they provide a natural
experiment that allows to hold genetic and household characteristics fixed. In addition, due
to their higher fragility at birth, as well as for the competition for family resources that
multiple births entailed, twins offer a promising window to delve deeper into how parents
treated their sons and daughters. Considered together, these analyses offer a new perspec-
tive on how gender-discriminatory patterns affected the fate of this particularly vulnerable
population.

3. Twins in historical perspective

Twins are a small proportion of births, approximately between 1 and 1.5% of all live births
according to available records in Western Europe (Jacobsen et al., 1999; Pison & Couvert,
2004; Pison & D'Addato, 2006). In our sample, they represent 1.3% of all births and the
probability of delivering twins increased with maternal age and parity: while in parity 1,
only 0.6% of births correspond to twins born alive, the rate of twins increased to 1.3, 1.4
and 1.6% in parities 2, 3 and 4 and reached 1.8% in higher parities. This is consistent with
other studies that associate this phenomenon with the higher risk of intrauterine death in
multiple births among primiparas (Botting et al., 1987; Pison & D’Addato, 2006).

Twins have higher perinatal, neonatal and infant mortality. In contexts of low (near-
subsistence) living standards, twins are generally born with lower average birth weights and
higher risks of death (Botting et al., 1987; Imaizumi, 2001; Rydhstrom, 1990). In fact, a system
of breastfeeding relief (Socorro de lactancia) was set up in urban maternity homes to help
mothers of twins to breastfeed both babies at least since the mid-nineteenth century, in an
attempt to combat the high mortality associated with low birth weight and weakness
(Sanchez Lecha, 2020). However, in rural settings, such as the one analysed in this study,
there were no public options to combat their higher mortality.

Our study dramatically confirms the gloomy perspectives of twins in pre-industrial rural
Spain. Figure 2 compares the survival and hazard estimates of twins and singletons until
they reached their 10" birthday between 1750 and 1900. Twins suffered a much higher
mortality rate than singletons and this difference mostly originated during the first weeks
of life (for the mortality rate of twins during the first week by day and sex see Table A1 in
the Appendix). The mortality of twins was 10 times higher than that of singletons during
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Figure 2. Survival and hazard estimates of twins and singletons, 1750-1900. Note: The left and right
panel shows the survival and hazard estimates, respectively.
Source: AMHDB.

the first hours of life and more than 40% of the twins had already died before the first
month, a figure that reached around 50% before their first birthday. Less than 30% of
twins survived to turn 10, which means that the probability that both twins survived their
childhood was extremely low (around ten per cent).

Moreover, the timing of birth of twins and the number of siblings alive seems to
have been a decisive factor in their chances of surviving to the first year of life in our
area of study (the evolution of the number of siblings also serves as an indirect proxy
for the evolution of the mother’s age). As we can see, in Table 1, the highest infant
mortality rates were found among individuals who did not have any living siblings
and who were possibly born in the early years of their parents’ marriage. While more
than 50% of twins with no living siblings died, this figure was only about 17% for
singletons. These mortality rates decreased as the number of living siblings increased
and as the years of parental marriage progressed: among those with four living
siblings at the moment of birth, the percentage of dying during the first year of life
decreased to about 35 and 15% for twins and singletons, respectively. The reduced
risk of dying was probably the consequence of a combination of factors. On the one
hand, the number of living siblings can be both an indicator of the reproductive
success and parental care of a given family and a proxy for the number of people in
the nuclear family’ household who could help caring to the many needs of twins. On
the other hand, the number of living siblings was linked to the stage of the marriage.
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Table 1. Differences in mortality by number of living children, 1750-1900.
Percentage of children who died during the first year of life by number of siblings
alive and condition (twins vs. singletons).

Twins Single children
Number of siblings alive Male Female Male Female
0 50,6 50,9 183 15,9
1 46,8 47,1 17 14,3
2 40,3 42,7 16,7 14,5
3 39,8 39,7 17,2 13,9
4 31,6 39,1 15,4 14,4
5 45,8 36,8 16,4 16,2
6 25 36,7 15,2 15,2
7 333 10,5 16,4 15,8
8 10 11,1 15,2 13,9

Note: For the number of observations see Appendix Table A2.
Source: AMHDB.

It is during the first years of marriage when families suffered the greatest economic
stress due to the costs associated to setting up a new household. Families in later
stages of the reproductive cycle were not only better off, but they were also more
experienced and knowledgeable about childcare.

The arrival of twins in the family supposed a major shock in a context of low living
standards (Clark et al., 2020). Our data, however, shows that twins had very little chance
of survival, so this shock was just temporary for most families: the impact of twins was
similar to the birth of a healthy child since in the cases where one of the twins survived,
the other one most often died in the first weeks of life. In fact, as can be seen in
Appendix Table A3, among the twins who survived beyond 5 years, 46% of the twins
had the first twin dying within the first week of life and 72% within the first month of
life. Although twins cannot therefore have exerted a large shock to the family budget in
the long term, they nonetheless constituted a major shock in the short term, at least
during the time when both of them were alive, and this consequently affected their
survival chances, thus making it an ideal setting to study whether parents may have
treated males and females differently. Next section thus studies whether gender dis-
crimination affected the survival prospects of male and female twins (1) around birth
and (2) during infancy and childhood.

4. Gender discrimination around birth

Recent studies based on large samples have found that the sex ratio at birth of twins is
slightly lower than that of society as a whole (e.g., Jacobsen et al., 1999). This is consistent
with twins suffering greater vulnerability in utero, which in turn especially affect male
foetuses (Dipietro and Voegtline, 2017; Di Renzo et al., 2007). As we can observe in

Table 2. Number of observations and sex ratios at baptism, 1750-1950.

Males Females Total Sex Ratio
All twins 968 872 1,840 111.0
Same-sex twins 626 530 1,156 118.1
Mixed-sex twins 342 342 684 100.0

Source: AMHDB.
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Table 2, our database contains information on 1,840 twins born between 1750 and 1950
(968 males and 872 females), which yields a sex ratio at baptisms of 111.0 boys per hundred
girls. This sex ratio was especially high for the period 1801-1850 when it reached a ratio of
117.5, being more moderate in the rest of the decades. These figures, however, do not fully
reflect the distorted number of boys and girls because mixed-sex twins cannot, by defini-
tion, alter the sex ratio (37.2% of our sample is composed of mixed-sex twins). If we only
focus on same-sex twins, the sex ratio at baptism jumps up to 118.1, a number that is
statistically different from the commonly-used benchmark of 105 (Chao et al., 2019), despite
the relatively small sample size (p-value = 0.0246).

Moreover, the 105 benchmark is possibly too high because, as mentioned above,
the sex ratio of twins is lower than that of singletons due to the greater vulnerability
of male twins (Jacobsen et al., 1999; Pison & Couvert, 2004; Pison & D’Addato, 2006),”
an important factor given the higher probability of miscarriage existing in the high-
mortality conditions of pre-industrial Europe (Woods, 2009). Moreover, we should
bear in mind that we are considering sex ratios at baptism and, although most
infants were baptised right after birth,® our sample does not include those who
died before baptism and went unregistered in the parish archives. Parents, for
instance, may have practised a private ceremony without the knowledge of the
parish priest if they thought that their child was going to die. As a result, and
given that males were more vulnerable, a lower sex ratio (even below 103-104) is
probably a better reflection of what the ‘natural’ benchmark at baptised twins should
look like in pre-industrial Europe (Tapia et al., 2021).

Table 3 reports the sex ratio of children in families who gave birth to twins
classified in 50-year subperiods. The results show that the number of males was
relatively high, especially in the second half of the 18" century. Even if we disregard
those extreme sex ratios, the figures for the 19" century show around 5 more boys
(per hundred girls) than what should be expected. These figures were also higher
than those reported for all births during the 19" century, which similarly suggest
that parents were also neglecting a fraction of female singletons (108.8; Tapia et al.,
2021, p. 8). The sex ratio at baptisms during the first half of the 20" century is
however not as unbalanced. These results confirm the high sex ratios among twins
found in the study area and suggest that families either underreported twin girls at
birth (or misidentified girls as boys) or neglect them to the point of reducing their
survival chances around birth.

Even though baptism was free, it is plausible that female under-registration may
explain why we observe more male twins baptised. If families thought that a child
might die (due to congenital weakness), they might have not registered it in order to
avoid funeral costs. This is not likely though because baptising children was especially
important to save their alms. Moreover, there are no differences in baptism patterns (the
gap between birth and baptisms) between boys and girls in the study area, thus further

Table 3. Sex ratio of children in families giving birth to twins, 1750-1950.

1750-1799 1800-1849 1850-1899 1900-1950
Families with twins 114.6 1114 110.9 108.3
Number of families 195 210 246 214

Source: AMHDB.
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suggesting that under-registration is not likely to be an issue here. As explained in the
previous section, there are a few cases where the priests assigned sex to the newborn but
whose name is unknown (93). Excluding these cases still leaves a sex ratio at baptism of
114.2. Although we cannot observe what actually happened to those missing female
twins, it is plausible that some families discarded them at birth. In this regard, the family
could get rid of an unwanted newborn (the girl) and register the birth of a single baby.
The existence of neglect at birth has also been documented in the case of female
singletons in our area of study (Beltrdn Tapia and Marco-Gracia, 2021), so it is not
surprising that female twins also suffered that fate given the extra pressure they exerted
on families. The sex ratio of twins born into landless families exhibited even more extreme
figures (a sex ratio at baptism of 160; out of 182 children), thus suggesting that resource
constraints were an important factor driving these results. Although it is true that redu-
cing the sample into smaller groups leaves more room for random noise, this result is still
statistically higher than 105 (p-value = 0.0032). It is plausible that female neglect around
birth took the form of abandonment. Given that twins only constituted a small fraction of
all births, the exposure of more female twins would hardly alter the sex ratio of children
admitted to the nearby foundling hospital of Zaragoza, especially considering that many
children never reached these institutions alive.

An alternative way of exploring neglect around birth is to analyse those who
died right after birth. In this case, female under-registration would actually bias the
results in the opposite direction, so this analysis could be considered a minimum
threshold of gender discrimination. The problem with this approach is that, due to
the female biological advantage, more boys are going to die for natural reasons
and it is unclear what the benchmark for comparison is. The death registers from
our case study indicate that 132 of our twins (7.2%) died during the first day of life
and this figure had reached 367 (19.9%) by the end of the first week. More male
twins were dying during the first days of life due to their greater vulnerability but
female mortality rates became higher from day 6 onwards. Although selection is
likely playing a role in this process, the female biological advantage is usually
visible during the first years of life, so these results are at odds with what we
know about sex-specific mortality rates early in life. Although the mortality rates of
same-sex twins are higher than those of mixed twins (see Figure A1 in the
Appendix), they present similar patterns for males and females: males suffered
a higher toll during the first five days but the pattern reverses from then onwards.
As mentioned before, some twins were born dead or died right after birth and were
registered as males or females but without a name. Excluding these observations
from the analysis especially reduces the male mortality rate during the first day (see
Figure A2 in the Appendix). This is consistent with the male frailty but it may also
suggest that some sort of gender discrimination may have increased the male
survival rates and/or reduced the female ones.

These findings should be interpreted jointly with those obtained using sex ratios at
baptism. If female under-registration is an issue, our results either over- or infra-estimate
female neglect depending whether we are relying on baptismal or death registers. Taken
together and bearing in mind the female biological advantage, these results suggest that
behavioural decisions were acting against the survival of female twins right after birth.
The birth of several children at the same time may have allowed parents to make
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decisions about investing in these children (and thus their survival) based on their health
status, family socio-economic status, existing gender preferences and previous experi-
ence. In this regard, twin baby girls seem to have been negatively affected by society’s
values and prevailing discriminatory behaviour.

5. Discrimination during infancy and childhood

As noted above, international studies point to a much higher mortality of twins
compared to singletons during the neonatal period but also later in life (at least
during the first five years of life). As already shown in Figure 2, this is also the case in
our area of study, at least until children reached their third birthday. Gender-
discriminatory practices may have also affected the survival chances of male and
female twins during this period. In contexts of near-subsistence living standards and
high infant mortality rates, a preference for boys linked to an unequal gender
distribution of family resources may have favoured boys’ health and/or impaired
girls’ (Marco-Gracia & Beltrdn Tapia). Again, the female biological advantage may
make it difficult to find differential mortality patterns because boys are weaker and
their mortality tends to be higher in the first year of life, a pattern that is especially
visible in the high-mortality setting that characterised pre-industrial Europe (Knodel,
1988; Drevenstedt et al., 2008; Waldron, 1998; Zarulli et al., 2018).° Consistent with
results on singletons, most studies find that the highest mortality among twins was
among boys (Botting et al., 1987; Imaizumi, 2001; Rydhstrom, 1990).
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Figure 3. Survival and hazard estimates of male and female twins, 1750-1900.
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In our area of study, however, the odds of survival were lower for female (see, Figure 3
depicting survival and hazard estimates of male and female twins between 1750 and
1900). Despite their biological advantage, twin girls were especially at risk during the first
months of life and again during their second and fourth year. Mortality patterns only
tended to even out after the age of 5, when more than 50% of all twins born had died and
there were hardly any twin pairs with both members alive. The excess mortality of twin
girls was thus especially evident during infancy and early childhood. It should be stressed
that, although the gap was not as large as during early childhood, the mortality of female
twins exceeded that of boys also during the first year of life when the female biological
advantage should be most visible. This finding is especially telling because, in contrast to
singletons, twin infants do compete for their mother’s milk during the breastfeeding
period. Similar results penalising females have been found in countries where there is
a strong preference for boys (Jayachandran, 2017; Kashyap & Behrman, 2020).

Given that there might be differences in how parents treated their twins depend-
ing on whether they were mixed- or same-sex twins, the analysis has also been
carried out separately. Although the female penalty during the first months of life is
similar in both groups, early childhood was particularly lethal for pairs of female
twins (Figure 4; Figure A3 in the Appendix focus on the first 5 years, so as to make
these trends more visible). In mixed-sex twins, however, it was male twins who
slightly were more at risk. The latter is expected due to mail frailty but complex
selection effects might be playing a role here because the probability that both twins
were alive to celebrate their first birthday was small, so this results might be
influenced by the sex of the twin that died first (and the timing of the death).

Males — Males

Females Females

Mixed-sex twins Same-sex twins

Smoothed Hazard Estimate
3
1

Smoothed Hazard Estimate

Year Year

Figure 4. Smoothed hazard estimates, mixed- and same-sex twins (age 0-10), 1750-1900.



12 F.J. MARCO-GRACIA AND F. J. BELTRAN TAPIA

Summing up, twins suffered extremely high mortality rates and their chances of
surviving to adulthood were very low. In our study area, only 10.2% of twin pairs survived
to 10 years of age. These results are obviously closely related to twins’ congenital
weakness at birth and the lack of medical advances, but are also affected by parental
behaviour in relation to their sex preferences. Despite their biological advantage, female
twins were at an even higher risk: while 13.0% of the male-twin pairs survived, only 6.1%
of the female twins survived. In the case of mixed-sex twins, when one of the two children
survived to ten years of age, we found that in almost 55% of the cases the survivor (10 or
more years) was the male twin. These results are at odds with the well-known greater
male frailty, especially early in life. The distribution of resources and family care thus
clearly affected the sex-specific survival chances of twins in our area of study.

The reduction of infant and child mortality during the second half of the nine-
teenth century and especially in the early twentieth century increased survival rates
for all children, including twins. In fact, the chances of both twins surviving rose from
less than 10% throughout the nineteenth century to over 20% in the first quarter of
the twentieth century. Although the small number of twins born in the early
twentieth century prevents us from drawing strong conclusions, it seems that gender
differences in mortality also decreased, thus suggesting that the fertility transition, as
well as the associated improvements in living standards, especially benefited female
twins.

6. Conclusion

This article shows that gender-discriminatory practices negatively affected the survival
chances of female twins both around birth, infancy and early childhood in a Spanish rural
area between 1750 and 1950. On the one hand, the sex ratio of twins at baptism was
exceptionally high, at least until 1900 when it began declining. Although we cannot
completely rule out the possibility of female under-registration, the quality of the sources,
the absence of sex differences in the time between birth and baptism and the mortality
rates during the first days of life suggest that some of these female babies could have
been neglected or disposed away. A recent study also argues parental behaviour may
have affected the mortality rates of female singletons around birth in the same area of
study (Beltran Tapia and Marco-Gracia, 2021).

On the other hand, mortality patterns by sex also confirm an excess mortality of
twin girls, a phenomenon which was mostly concentrated during the first three years
of life. Again, this female excess mortality contrast to what it should be expected due
to the greater male vulnerability but confirms previous research on singletons in the
same study area showing that parents clearly prioritised boys, especially from wean-
ing onwards (Marco-Gracia & Beltran Tapia). Interestingly, the results reported here
indicate that the mortality of females twins exceeded that of boys also during the
breastfeeding period when male frailty is most visible. This is especially relevant
because, contrary to singletons, twin infants do compete for their mother’s milk. It
seems then that families with twins made additional efforts to ensure the survival of
their male offspring in response to their especially difficult circumstances: parents
were aware of the high mortality rates that twins suffered and therefore prioritised
boys.
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This behaviour reflects the perceived value that boys and girls had in many rural areas
in pre-industrial Spain. Not only inheritance patterns somewhat privileged males, but
girls also had fewer employment opportunities, received lower wages and had to
provide a dowry at marriage. Son preference was therefore firmly rooted in the relative
benefits and costs of raising sons and daughters. In resource-constrained families living
in a high-mortality context, parents had to make difficult choices that favoured boys in
terms of the allocation of food and/or care and therefore acted against the survival
chances of girls. The general reduction in discriminatory practices experienced in the
early twentieth century probably resulted from a combination of factors. On the one
hand, improvements in living standards may have reduced the need for discrimination
or, at least, made it less visible due to higher survival rates. On the other hand, the
spread of knowledge about fertility control allowed parents to readjust family size and
therefore adapt it to the available resources. Lastly, not only the expansion of labour
opportunities for women could have altered the perceived relative value of sons and
daughters, but general increases in living standards and longevity may have affected
parents’ attitudes towards infant welfare and/or the desire to have daughters to care for
them in old age.

These results confirm that gender discrimination was the most important explanation for
high sex ratios in rural Spain (Beltran Tapia & Gallego-Martinez, 2017, 2020). They also seem
to confirm the existence of practices close to infanticide or neglect in the care of girls in this
area, strongly affecting twin girls. Our study has focused on a group of individuals (twins)
who could particularly suffer from discrimination due to the shock they could represent in
a small Spanish agricultural area. Our results also confirm that twins suffered especially from
family resource allocation decisions (Tabutin, 1978; Johansson, 1984; Alter et al., 2004; Tapia
et al.,, 2019; Beltran Tapia, 2019). However, further studies are needed to better understand
how family behaviour affected the health and survival of their sons and daughters.

Notes

1. The studied localities are: Alfamén, Aylés, Botorrita, Cadrete, Codos, Cosuenda, Cuarte de
Huerva, Jaulin, Longares, Maria de Huerva, Mezalocha, Mozota, Muel, Torrecilla de Valmadrid,
Tosos, Valmadrid, and Villanueva de Huerva.

2. According to our records, there was one twin birth for every 75 singleton births. This is
clearly lower than the figure proposed in Hellin’s law of 89 (Hellin, 1895). It has been
shown, however, that there are differences in this rate depending on the region and
period of study (Fellman and Eriksson, 2009), due to various environmental and even
genetic factors.

3. Individuals who were born in the study area but migrated with their families as children have
not been included in the analysis. We have no reason to believe that these families could be
biased in their results since entire families, including male and female children, were migrating.

4. The results reported here, in any case, remain virtually identical if we consider that individuals
with no recorded date of death reached adulthood.

5. The available evidence suggests that although inheritance norms benefited all children
similarly regardless of sex, sons were nonetheless prioritised to some extent (Jarque
Martinez & José Antonio, 2007). The dowry system meant that they were part of the
daughters’ inheritance. The size and composition of these dowries varied according to
the economic possibilities of the parents (thus ranging from real estate to a limited set
of household goods).
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6. Literacy rates in the study area increased rapidly after the 1857 Education Act (known as the
Moyano Act). By the early 20" century, the percentage of boys and girls who got literate was
around 85 and 70%, respectively.

7. The lower sex ratios for multiple births than for the general population could be a reflection
that the higher risk of miscarriage in twin boys increases in intensity in the case of multiple
births (Dipietro and Voegtline, 2017; Jacobsen et al., 1999; Di Renzo et al., 2007). According to
microdata from the INE, in Spain between 1975 and 1995, the sex ratio at birth of twins was
actually 101.3 (from 173,652 twins), and even lower in higher-order deliveries (triplets or more).

8. Infants were baptised during the same day of birth or the day after if there were born in
the evening.

9. On infant and child mortality in Spain, see, Gdmez Redondo (1992), Dopico and Reher (1998),
Cussé and Nicolau (2000), and David S. Reher and Sanz-Gimeno (2004), and Enrique et al.
(2015) and Pérez Moreda et al. (2015).
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Appendix

Table A1 Mortality rate of twins during the first week (by day and sex), 1750-1950. Excluding Nonatos.

1 2 3 4 5 6 7
Females 1.90 2.79 3.12 1.80 2.62 2.02 247
841 825 802 777 763 743 728
Males 3.21 411 4.52 3.61 2.97 1.33 0.81
906 877 841 803 774 751 741
Total 2.56 347 3.83 2.72 2.80 1.67 1.63
1,747 1,702 1,643 1,580 1,537 1,494 1,469

Source: AMHDB.

Table A2 Differences in mortality by number of living children, 1750-1900. Number of observations by
categories (see, Table A2).

Twins Single children
Number of siblings alive Male Female Male Female
0 142 110 10,495 9,906
1 255 205 8,155 7,648
2 195 195 6,226 5,992
3 153 135 4,377 4,082
4 104 94 2,736 2,578
5 55 60 1,590 1,499
6 27 43 829 788
7 20 17 425 357
8 1 6 184 159

Source: AMHDB.

Table A3 Age at death of first twins (distributed in percentages) in the case of second twins surviving
beyond 5 years, 1750-1950.

0-6 days 7-30 days 1-5 months 6-11 months 1 year 2 years 3-4 years
23.0% 12.7% 20.6% 11.9% 17.4% 7.2% 7.2%

Note: This information is available for 126 surviving twins.
Source: AMHDB.
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Figure A2. Daily mortality rates during the first week, excluding nonatos
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Figure A3. Smoothed hazard estimates, mixed- and same-sex twins (age 0-5), 1750-1950
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