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Prenatal Care, Son Preference, and the Sex Ratio at Birth

Rebeca Echavarri and Francisco Beltrán Tapia

ABSTRACT The sex ratio at birth (SRB) in Spain jumped abruptly in the late 1970s 
and tem po rar ily reached val ues of more than 109 boys per 100 girls in the early 
1980s. This arti cle shows that health care sys tem expan sion increased the like li hood 
of male births in Spain between 1975 and 1995. By facil i tat ing the deliv ery of pre
term and dystocic babies and improv ing over all mater nal con di tions, these devel op
ments increased the sur vival chances of male fetuses, who are bio log i cally weaker 
than females. However, bio log i cal fac tors alone can not explain the biased SRB. Our 
anal y sis shows that the avail abil ity of pre na tal sex deter mi na tion tech nol o gies and a 
strong son pref er ence nur tured by the Francoist dic ta tor ship fos tered gen derbiased 
behav iors that resulted in an exces sively high SRB. The lack of evi dence on sex 
specificabortionssuggeststhatwomentookbettercareofthemselveswhencarrying
a son. The spread of gen deregal i tar ian val ues brought about by the end of the dic ta
tor ship and the tran si tion to democ racy undermined son pref er ence and returned the 
SRB to nor mal lev els.

KEYWORDS Sex ratio at birth • Son pref er ence • Gender dis crim i na tion • Maternal 
health

Introduction

Thesexratioatbirth(SRB)fluctuatesaround105–106boysper100girlsinmodern
developedcountries,afigurethatremainsrelativelyconstant,atleastinlargepopu
la tions (Chao et al. 2019; Hesketh and Xing 2006). An exten sive lit er a ture has exam
ined the bio log i cal con di tions that might alter the SRB (James and Grech 2017; Long 
et al. 2021; Visaria 1967). The main chan nel through which these fac tors affect the 
SRB is reduced intra uter ine and birth mor tal ity, which would favor the most vul ner
a ble fetuses. In this sense, mater nal con di tions (e.g., age and health), which are also 
shapedbysocioeconomicconditions,influencethelikelihoodofgivingbirthtoaboy
rather than a girl. Likewise, recent stud ies have stressed how adverse cir cum stances 
(temperature,chemicalpollutants,orevenconflicts)reducetheSRBbecausemale
fetuses are more vul ner a ble to mis car riages (Bruckner and Catalano 2018; Morse and 
Luke 2021).

Biological mechanisms, however, leave a significant fraction of the observed 
var i a tion in the SRB around the world unex plained, put ting the focus on behav ioral 
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fac tors. Not only have female babies espe cially suf fered from infan ti cide and neglect 
in some cul tures (Sen 2003), but the advent of pre na tal sex deter mi na tion tech nol
o gies in the late 1970s unleashed a dra matic increase in sexselec tive abor tions in 
lowincome countries with a strong son pref er ence (Chao et al. 2019; Das Gupta 
et al. 2003; Echavarri and Ezcurra 2010; Guilmoto 2018; Hesketh and Xing 2006;  
Jayachandran 2015). Interestingly, rapid eco nomic growth does not nec es sar ily mit i
gate this prac tice because it facilitates access to this tech nol ogy and because declin ing 
fertilityamplifiesthepressuretohaveason.

The abrupt SRB increase in Spain in the late 1970s and early 1980s poses a puz zle 
for bio log i cal and behav ioral expla na tions. The SRB exceeded 109 before returning 
to bio log i cally expected val ues at the end of that decade (see Figure 1).1 This period 
was char ac ter ized by the end of a long dic ta tor ship and the tran si tion to democ racy, 
which allowed the mod ern i za tion of health ser vices and a shift toward more gen der 
equal values.Although it is difficult to link this dramatic rise and its subsequent
decline strictly to improve ments in liv ing stan dards and mater nal health, the lack 
of anec dotal evi dence on sexselec tive abor tions mil i tates against a purely behav
ioral mech a nism. Although tem po rary, this devi a tion from the bio log i cal  bench mark 

1 Between 1870 and 2011, infants were counted as live births if they sur vived at least 24 hours sep a rated 
from the mother (BrelCachón 1999; Echavarri 2022). Since 2011, infants are con sid ered live births as 
soon as they are sep a rated from the mother’s womb (Civil Registry Law 2011, third pro vi sion). This legal 
change had hardly any effect on the reported SRB because neo na tal mor tal ity was already extremely low 
at that point.

Fig. 1 SexratioatbirthinSpain,1945–2014.Source: Spanish vital statistics.
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213Prenatal Care, Son Preference, and the Sex Ratio at Birth

is strik ing and implies that roughly 2% more boys (or fewer girls) were born in  
these years.2

Here, we seek to solve this puz zle by devis ing and test ing a sim ple model that 
inte grates the bio log i cal expla na tion with the pos si bil ity of pre na tal dis crim i na tion: 
the (pos i tive) biased care of preg nan cies car ry ing a male fetus. The model shows how 
two rad i cal changes in soci ety—the expan sion and mod ern i za tion of health ser vices, 
along with the shift toward more egal i tar ian val ues and atti tudes—might pro duce an 
invertedUshapedevolutionoftheSRB.Healthsystemmodernizationsignificantly
improves mater nal health, thus reduc ing the inci dence of mis car riages, a devel op
ment thatdisproportionallybenefitsmale fetusesbecauseof theirgreatervulnera
bil ity and pushes the SRB upward. In the absence of son pref er ence, mod ern i za tion 
would lead the SRB to increase toward the bio log i cally expected steady state of a 
soci ety with full access to health care. On the other hand, son pref er ence results in 
aninflatedSRB,whichdeflateswiththeerosionofthesebiasedvaluesandbeliefs.
In a soci ety with full access to mater nal health care, the expan sion of egal i tar ian val
ues would lead the SRB to decrease toward the bio log i cally expected steady state of 
a gen derequal soci ety. The model shows how a faster pace in the mod ern i za tion of 
health care ser vices than in the expan sion of egal i tar ian val ues pro duces a Uinverted 
evo lu tion of the SRB.

This arti cle also pro vi des empir i cal sup port for the rapid spread of health ser
vices, the decline in son pref er ence over the study period, and the link between these 
two changes and the evo lu tion of SRB. On the one hand, using the cen sus of health 
estab lish ments published by the Instituto Nacional de Estadística (Span ish Statistical 
Agency), we show that the num ber of hos pi tals in areas with fewer than 25,000 inhab
i tants grew expo nen tially in Spain dur ing these years. Likewise, rely ing on the full 
uni verse of births tak ing place between 1975 and 1995 (more than 10 mil lion obser
va tions), we doc u ment an increased pro por tion of deliv er ies in hos pi tals and increas
ing sur vival rates of births that strongly depend on med i cal access, such as those born 
pre term or involv ing abnor mal fetal size or posi tion (labor dys to cia). Additionally, 
esti ma tes of the prob a bil ity of a male birth show that the var i ables proxying for the 
mod ern i za tion and expan sion of the health sys tem are asso ci ated with more male 
births, even after we account for a host of indi vid ual and con tex tual con found ers.

On the other hand, exam in ing indi vid uallevel data from the 1985 Fertility Survey, 
we show that expressed son pref er ence sharply declined dur ing our study period and 
how fam i lies’ behav ior changed over time after hav ing a boy or a girl. Women ini
tially had lon ger birth inter vals and were more likely to stop work ing after bear ing a 
son, but this behav ior disappeared dur ing the 1980s. These results there fore high light 
how the end of the Francoist dic ta tor ship and the tran si tion to democ racy led to the 
spread of gen deregal i tar ian val ues that eroded son pref er ence.

Likewise, to bet ter iden tify the effect of the change in pref er ences on the SRB, we 
devise an empir i cal strat egy that exploits a quasiexog e nous var i a tion in the expo sure 
to soci e tal val ues and beliefs. Crucially, the death of Francisco Franco in 1975 ended 
an extremely patri ar chal dic ta tor ship that had lasted for almost 40 years. This event 

2 ThisdiscrepancyimpliesthatwhentheSRBpeakedin1981(109.2;533,008births),2,659moreboys(or
fewer girls) were born (assum ing 107 as the bio log i cal bench mark for com par i son).
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214 R. Echavarri and F. Beltrán Tapia

thus cre ates a quasinat u ral exper i ment that allows us to com pare the birth his to ries 
of two groups of young women based on their degree of expo sure to the regime’s 
val ues and beliefs and their open ness to the new con di tions aris ing dur ing the tran si
tiontodemocracy.Specifically,wecomparethebirthhistoriesofwomenwhowere
ado les cents and those who were rel a tively mature in the year of the dic ta tor’s death. 
Controlling for the expan sion and mod ern i za tion of health ser vices and the mother’s 
demographicandsocioeconomiccharacteristics,wefindthatwomenwhowereless
exposed to the tra di tional val ues and beliefs that char ac ter ized the Francoist regime 
were less likely to give birth to a boy. The esti ma tes also show that this dif fer ence 
declined as egal i tar ian val ues spread through out soci ety and vanished by the mid
1980s. The results there fore imply the exis tence of sexbased pre na tal dis crim i na tion 
in Spain in the late twen ti eth cen tury.

Most studies explaining the inflated SRB in countries such as China, India,
andSouthKoreahaveidentifiedsexselectiveabortionsas themaindrivingfactor
( Bongaarts and Guilmoto 2015; Das Gupta et al. 2003; Echavarri and Ezcurra 2010; 
Lin et al. 2014; Sen 2003). The same is true for excess male births in migrant com
mu ni ties from those regions liv ing in the United States, Canada, the United Kingdom, 
or Spain (Abrevaya 2009; Almond et al. 2013; Dubuc and Coleman 2007; González 
2018). However, pre vi ous research has never con sid ered the pos si bil ity that Span ish 
fam i lies resorted to this option to get rid of unwanted girls dur ing this period. To 
explore this issue fur ther, we per form an anal y sis of Span ish news pa pers between 
1975and1990andfindthatthebaby’ssexwasnotmentionedasamotivationbehind
abor tions. The high mon e tary and non mon e tary costs of abor tion might have steered 
fam i lies toward other prac tices. We there fore argue that fam i lies behaved dif fer ently 
once they dis cov ered their babies’ sex. Caring dif fer en tially dur ing preg nan cies (e.g., 
decid ing to stop work ing, engag ing in bet ter selfcare) when car ry ing a boy would 
imply that more male fetuses would sur vive and there fore push the SRB upward. This 
arti cle thus com ple ments pre vi ous expla na tions by offer ing an addi tional behav ioral 
mech a nism that also biases SRB.

Beyond con trib ut ing to the lit er a ture on pre na tal sexbased dis crim i na tion, this 
arti cle speaks to the wider lit er a ture on the bio log i cal deter mi nants of SRB (James 
and Grech 2017; Long et al. 2021; Visaria 1967). In par tic u lar, the arti cle relates to 
the growing lit er a ture show ing how con tex tual fac tors affect mater nal health and 
reduce SRB owing to the greater vul ner a bil ity of male fetuses to fetal death (Bruckner  
and Catalano 2018; Chao et al. 2019; Hesketh and Xing 2006; Morse and Luke 
2021). Recent research has argued that highmor tal ity envi ron ments in the past prob
a bly resulted in a “nat u rally” lower SRB, per haps close to 104 (Beltrán Tapia and  
MarcoGracia 2022; Beltrán Tapia and Szoltysek 2022). Interestingly, recent research 
links these dimen sions with the rel a tive num ber of male and female still births  
(Rettaroli and Scalone 2021; Ruiu et al. 2022) and pre term births (Bruckner et al. 
2024; Shaw et al. 2021).Ourresultsstressthatdifficultbirthconditions,suchaspre
term or dystocic births, are espe cially del e te ri ous for male fetuses. The expan sion in 
hos pi tal deliv er ies, how ever, improves mon i tor ing and reduces avoid  able mor tal ity, 
particularlybenefittingmalebabiesandthuspushingtheSRBup.Ourresultsalso
imply that the effect of dis crim i na tory prac tices on the SRB can be off set by male 
bio log i cal vul ner a bil ity and there fore go unno ticed in areas expe ri enc ing poor mater
nal health.
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215Prenatal Care, Son Preference, and the Sex Ratio at Birth

Lastly, this arti cle con trib utes to the lit er a ture on cul tural per sis tence and change 
(Giuliano and Nunn 2021; Guiso et al. 2006; Miho et al. 2024). As men tioned ear
lier, son pref er ence remains highly vis i ble among sec ondgen er a tion South and East 
Asian immi grants. However, our results stress that even in a highly patri ar chal soci
ety, gen der norms can change rap idly in response to eco nomic, social, and insti tu
tional trans for ma tions. Patriarchal val ues, includ ing son pref er ence, had long been 
part of the Span ish cul tural sys tem and resulted in “miss ing girls” until at least the 
1940s.3 The Francoist regime fed on these val ues and dra mat i cally undermined the 
sta tus of women, who were actively encour aged to focus on their roles as wives and 
moth ers through legal mea sures, pro pa ganda, fear, and repres sion (Cazorla Sánchez 
2010; Nash 1991; RubioMarín 2003). The tran si tion to democ racy that followed the 
dic ta tor’s death in 1975 allowed cit i zens to ques tion those val ues and resulted in dra
matic social and cul tural changes, as illus trated here. A sim i lar, albeit more dras tic, 
exam ple can be found in South Korea, which shifted from a strong son pref er ence 
that caused thou sands of sexselec tive abor tions in the late 1980s and 1990s to pre fer
ring daugh ters in the 2010s (Chun and Das Gupta 2022). These two exam ples of rapid 
change in cul tur ally driven fer til ity behav ior con trast with the sticki ness of other cul
tural atti tudes affect ing gen der norms in mar riage pat terns, intrahousehold deci sion
mak ing, and labor mar kets, which appear to be more per sis tent over time, some times 
span ning sev eral gen er a tions (AlixGarcia et al. 2022; Baranov et al. 2023; Grosjean 
and Khattar 2023; Malein and Beltrán Tapia 2022).4 In the case of Spain, var i a tion 
in his tor i cal gen der norms is linked to dif fer ent lev els of inti mate part ner vio lence 
(TurPrats 2019, 2021). Our results align with recent research reveal ing that expo sure 
tomoregenderequalenvironmentspositivelyinfluencesgenderrelatedpreferences
(Carlana 2019; Dahl et al. 2021; Dhar et al. 2022; Fernández et al. 2004; Porter and 
Serra 2020).

Theoretical Model Shaping the Inverted U-Shaped Evolution of the SRB

In this sec tion, we model the tem po ral coin ci dence of the mod ern i za tion of health 
care ser vices and the expan sion of gen deregal i tar ian val ues and atti tudes on the evo
lu tion of the SRB over time. The pro por tion of male births in a pop u la tion, p∈[0,1], 
depends on the rel a tive sur vival of males and females from con cep tion to birth, which 
is related to the level of pre na tal care. We make two assump tions grounded in pre vi
ous lit er a ture.

3 As in other countries in Southern Europe (Beltrán Tapia and Szoltysek 2022), a nonnegligible frac tion 
of girls were neglected right after birth and dur ing infancy and child hood dur ing the nineteenth cen tury, 
espe cially in resourceconstrained envi ron ments with lim ited wage labor oppor tu ni ties for women (Beltrán 
Tapia and GallegoMartínez 2017; Beltrán Tapia and MarcoGracia 2022; Echavarri and Beltrán Tapia 
2024).The status ofwomen and girls improved significantly during thefirst decades of the twentieth
cen tury, accom pa nied by the expan sion of female labor oppor tu ni ties, bet ter liv ing stan dards, and ris ing 
edu ca tional lev els. However, neo na tal dis crim i na tion against girls resurfaced in the early 1940s owing to 
the wide spread mis ery elicited by the Span ish Civil War and the autar chic period that followed (Echavarri 
2022).
4 Other research focused on gen dered pat terns in the labor mar ket has stressed the impor tance of grad ual 
changes (Fernández 2013; Fernández et al. 2004; Goldin 2021).
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216 R. Echavarri and F. Beltrán Tapia

First, the underdevelopment of the health sys tem does not increase the rel a tive pre
na tal care that male fetuses receive. Our assump tion is not demand ing: it requires that 
the underdevelopment of the health sys tem harms either males and females equally 
or espe cially the rel a tively weaker fetuses. Given the bio log i cal dis ad van tage in the 
sur vival rate of male fetuses (DiPietro and Voegtline 2017; Di Renzo et al. 2007), 
adverse eco nomic and health cir cum stances harm a dis pro por tion ate num ber of male 
fetuses. The mech a nism is con cep tu al ized as a bio log i cal one because if mod ern i za
tion pro duces effec tive care dif fer ences, it is by affect ing invol un tary losses dur ing 
preg nancy.

Second, son pref er ence does not increase pre na tal care of female rel a tive to male 
fetuses. Again, this assump tion is not demand ing: it requires that son pref er ence 
does not pro duce effec tive pre na tal care dif fer ences, or it pro duces dif fer ences that 
pose more harm to those car ry ing a female fetus. Because the effect of son pref er
ence on SRB is chan neled by par ents’ deci sions, we con cep tu al ize it as a behav ioral 
mech a nism.5

With these two assump tions in mind, we argue that the evo lu tion in the pro por tion 
of male births over time depends on how the health sys tem and son pref er ence evolve 
inasociety.Usingfairlysimplenonlinearspecificationsforthetemporalevolution
of the health care sys tem and son pref er ence,6 we can relate the pro por tion of male 
births (pt) at time t, with t ∈R+∪ 0, to the ini tial level of underdevelopment of the 
health care sys tem (ω0∈[0,1]) and son pref er ence (µ0∈[0,1]) in a soci ety. Thus, the 
prob a bil ity of a male birth can be writ ten as fol lows:

 
pt ω0, µ0( ) = P −Gwω0

1
t +1

⎛
⎝⎜

⎞
⎠⎟
+Gµµ0

1
γt +1

⎛
⎝⎜

⎞
⎠⎟
,
 

(1)

where P denotes the pro por tion of male births in a soci ety with a fully devel oped 
health sys tem and egal i tar ian val ues and beliefs. The param e ters Gw ,Gµ ∈R+∪ 0 cap
turethemarginaldeflationduetohealthsystemunderdevelopmentandthemarginal
inflationgeneratedbysonpreference.

Equation (1) shows that the pro por tion of male births is timeinvari ant regard less 
of health care sys tem underdevelopment and son pref er ence when Gw ,Gµ = 0 and 
oth er wise varies over time. We next exam ine the evo lu tion in the pro por tion of male 

5 For a for mal anal y sis of a fam ily’s deci sions in a con text of son pref er ence and pre na tal sexdetec tion 
tech nol o gies, we con sider the the o ret i cal frame work devel oped by Lin et al. (2014) and expanded by Echavarri 
and Beltrán Tapia (2024). In that model, fam i lies who exhibit son pref er ence choose a level of effort that 
affects the prob a bil ity of a male birth. A for mal pre sen ta tion of this model adapted to our con text is devel oped 
in the online appen dix (sec tion B).
6 We model the devel op ment of the health care sys tem, wt, and the ero sion of son pref er ence, µt, using the 

nextspecifications:wt =1−ω0
1
t +1

⎛
⎝⎜

⎞
⎠⎟

, where ω0 mea sures the underdevelopment level of the health care 

sys tem at t  = 0; and µt = µ0
1

γt +1
⎛
⎝⎜

⎞
⎠⎟

, where µ0 sig nals son pref er ence at t = 0. The absence of a health care 

gap and the absence of son pref er ence are both nor mal ized as 0; full devel op ment of the health sys tem is 
nor mal ized as 1. Parameter γ ∈R+ rep re sents poten tial pace dif fer ences in cul tural and insti tu tional evo lu
tion (Guiso et al. 2006).
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217Prenatal Care, Son Preference, and the Sex Ratio at Birth

births when this evo lu tion can be affected by bio log i cal (Gw>0), behav ioral (Gµ>0), 
or both fac tors.

Theoretical result 1: Biological mech a nism. Consider a soci ety where effec tive 
pre na tal care does not depend on gen derbiased fam ily deci sions (Gµ = 0) but does 
depend on health sys tem devel op ment (Gw > 0) and where an ini tial health care gap 
(ω0 > 0) existed. The pro por tion of male births will increase over time with health 
sys tem devel op ment until it con verges from below to the bio log i cally expected 
pro por tion of male births in a soci ety with a fully devel oped health sys tem. (For a 
proof, see the online appen dix, sec tion B.)

Theoretical result 1 pres ents the expected evo lu tion in the pro por tion of male 
births under health care expan sion with out sexbiased pre na tal care. Given that male 
fetuses are more vul ner a ble than female ones, if the health sys tem underdevelop
ment harmed males dis pro por tion ately, health sys tem mod ern i za tion would increase 
the pro por tion of male births, increas ing the SRB. However, Theoretical result 1 also 
high lights that the bio log i cally driven SRB increase is unlikely to pro duce extreme 
(i.e., bio log i cally unex pected) val ues. It thus implies that the bio log i cal mech a nism 
alone can not explain the inverted Ushaped evo lu tion of the SRB because it can not 
explain the extreme SRB increase, nor can it explain its pos te rior decrease. This the
o ret i cal result is illus trated in panel a of Figure 2 for a soci ety that does not dis crim
i nate against female fetuses (Gµ = 0) but where effec tive pre na tal care is affected by 

a b

c d

Fig. 2 Modelbased evolution of the proportion of male births
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218 R. Echavarri and F. Beltrán Tapia

health care sys tem devel op ment (Gw = 1) and an ini tial health care gap (ω0 = 0.01) 
existed.

Theoretical result 2: Behavioral mech a nism. Consider a soci ety where effec tive 
pre na tal care does not depend on health sys tem devel op ment (Gw = 0) but does 
depend on gen derbiased fam ily deci sions (Gµ > 0) and where an ini tial son pref
er ence (µ0 > 0) existed. The pro por tion of male births will decrease over time 
with a decline in son pref er ence until it con verges from above to the bio log i cally 
expected pro por tion of male births in a soci ety with gen deregal i tar ian val ues and 
beliefs. (For a proof, see the online appen dix, sec tion B.)

Theoretical result 2 pres ents the expected evo lu tion in the pro por tion of male 
births when gen deregal i tar ian val ues expand and health sys tem effects are absent. 
If son pref er ence results in par ents pro vid ing addi tional mater nal care when car ry ing 
a male fetus, the spread of egal i tar ian val ues would lead to reduced sexbased pre
na tal dis crim i na tion and then to a down ward trend in the pro por tion of male births, 
which would even tu ally con verge to the bio log i cally expected val ues. This evo lu tion 
is expected to fol low a decreas ing trend but not an inverted Ushape. Panel b of Fig
ure 2 illus trates Theoretical result 2 for a soci ety where gen deregal i tar ian val ues are 
expanding, with Gµ, γ  = 1, and µ0 = 0.005. However, effec tive pre na tal care is not 
affected by health care sys tem devel op ment (Gw = 0).

Theoretical result 3: Mixed mech a nisms. Consider a soci ety where effec tive pre na tal 
care depends on fam ily deci sions and health sys tem devel op ment (Gw,Gµ >0) and 
where an ini tial health care gap and son pref er ence (ω0 ,µ0 > 0) existed. A faster 
pace of health sys tem devel op ment than of son pref er ence decline pro duces an 
inverted Ushaped evo lu tion in the pro por tion of male births. (For a proof, see the 
online appen dix, sec tion B.)

Theoretical result 3 shows how an inverted Ushaped evo lu tion in the pro por tion 
of male births could result from the coex is tence of bio log i cal and behav ioral mech
a nisms. The con di tion is that the pace at which the health sys tem devel ops is faster 
than that at which son pref er ences decline; that is, γ  is pos i tive but small enough 
that for any t , thebehavioraleffectsare larger thanbiologicalones.The inflated
pro por tion of male births because of gen der dis crim i na tion then implies sur pass ing 
the bio log i cal bench mark of highly devel oped countries. When gen deregal i tar ian 
val ues spread through out soci ety, the pro por tion of male births decreases to bio log i
callyexpectedfigures.PanelcofFigure 2 illus trates this sit u a tion for a soci ety that 
com bines the non zero con di tions in pan els a and b, with γ  = 0.4. Panel d of Figure 
2 does the same for a soci ety that does not sat isfy this dif fer ence in pace con di tion 
(γ  = 1.4).7

Following sec tions exam ine how the pro por tion of male births responded to both 
the expan sion of the health sys tem and the spread of gen der equal ity in Spain between 
1975 and 1995. These empir i cal exer cises aim to uncover how the inter ac tion between 
bio log i cal and behav ioral mech a nisms helps explain the Ushaped evo lu tion of the 
SRB in Spain dur ing the 1980s.

7 Recent research has already noted the pos si bil ity of this last sce nario in his tor i cal Europe (Beltrán Tapia 
and MarcoGracia 2022; Beltrán Tapia and Szoltysek 2022).
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219Prenatal Care, Son Preference, and the Sex Ratio at Birth

Health Care System Expansion and the SRB

The SRB in Spain increased from the 1940s onward, espe cially in the late 1970s and 
early 1980s (see Figure 1). Given that liv ing stan dards greatly improved from the 
1960sonward,asreflectedinmanyindicatorsofeconomicdevelopment(e.g.,GDP
per cap ita, edu ca tion, heights; Carreras and Tafunell 2005), our the o ret i cal anal y sis 
sug gests that this evo lu tion would be related to mater nal health improve ments that 
dis pro por tion ately helped the most vul ner a ble fetuses—that is, the male ones (The
oretical result 1).

The Span ish health care sys tem fur ther mod ern ized in the 1970s onward, espe
cially in the 1980s, coin cid ing with the sub stan tial increase in SRB. This mod ern i
za tion pro cess entailed a pro found restructuring, which cre ated a more con cen trated 
sec tor with fewer but larger hos pi tals and an expan sion into sparsely pop u lated areas. 
VilarRodríguez and PonsPons (2019) esti mated that health cov er age shifted from 
85%in1976touniversalcoverageduringthisperiod.Theexpandingpublichealth
sys tem affected child birth and babies’ sub se quent sur vival. For instance, neo na tal 
mortalitydeclinedfrom12.6to3.5deathsper1,000birthsbetween1975and1995
(Carreras and Tafunell 2005). The expan sion in hos pi tal deliv er ies reduced avoid  able 
mor tal ity partly because of mon i tor ing, espe cially for pre term births, births entailing 
abnormalfetalsizeorposition,orotherdifficultconditions(Ezcurdiaetal.1979).

However, whether health sys tem devel op ment boosted the sur vival chances of 
weaker (i.e., male) fetuses, thereby increas ing the SRB, remains an empir i cal ques
tion. To assess this issue, we use indi vid uallevel data on all  births in Spain in 
1975–1995(almost10millionbirths).8 These microdata con tain infor ma tion on the 
new born’s sex, the deliv ery type (hos pi tal birth or not; nor mal, pre term, or dystocic 
birth), paren tal char ac ter is tics (e.g., mother’s age and occu pa tional cat e gory), and the 
child’s birth order.

A descrip tive anal y sis of these data shows that more than 80% of births in 1975 
took place in hos pi tals. This per cent age con tin ued increas ing through out the study 
period,withanexponentialriseinthelate1980s(seeFigureA1,panela;allfigures
and tables indi cated with an “A” appear in the online appen dix). Linked to the expan
sion in hos pi tal deliv er ies, pre term and dystocic births also increased dur ing these 
years (see Figure A1, panel b).

This wealth of infor ma tion allows us to exam ine whether health sys tem mod ern i
za tion and expan sion are asso ci ated with an increas ing SRB and how this asso ci a tion 
might have changed over time. We use a lin ear prob a bil ity model to esti mate the 
cor re la tion of health con di tions around birth and giv ing birth to a son, con di tional on 
otherfamilyandcontextualconditions.Thefullspecificationisasfollows:

 
Yist =α+

j=1

n

∑βj hist
j +

j=1

n

∑βj,T hist
j Tt +Xist B + σTt + λs+λt+ εist ,

 
(2)

where Yist  is an indi ca tor for the new born’s sex, which equals 1 if child i born in prov
ince s in year t is a boy and 0 oth er wise. Variables hist

j  mea sure mater nal and fetal 
health con di tions around the birth of child i in prov ince s in year t, thus  con sti tut ing 

8 The data are avail  able at https:  /  /www  .ine  .es.
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220 R. Echavarri and F. Beltrán Tapia

proxies for health system development. Specifically, hist
j  var i ables clas sify births 

according to whether they occurred at the hos pi tal and whether they were iden ti
fiedaspretermordystocic,whichmirrorstheavailabilityofnewandbetterhealth
ser vices. In addi tion, we include a prov inceyearlevel var i able that mea sures the 
num ber of hos pi tals with mater nity facil i ties in cit ies with fewer than 25,000 inhab
i tants.9Becauseoftheirgreatervulnerability,malebabiesprobablybenefitedmore
from health care sys tem devel op ment and expan sion. Thus, we expect that the coef
ficientsβj (with j refer ring to the var i ables birth at hos pi tal, pre term, dys to cia, and 
num ber of hos pi tals in areas with small pop u la tions) will be pos i tively linked to the 
prob a bil ity of being male.

The sec ond set of terms in Eq. (2) includes the inter ac tion between mater nal and 
fetal health con di tions (hist

j ) and trend effects (Tt ). Therefore, the inter ac tion terms 
account for the pos si bil ity that the pos i tive effect of health sys tem mod ern i za tion and 
expan sion on the SRB weak ens as the sys tem approaches full devel op ment. Thus, we 
expect βj,T  < 0 if timevary ing effects exist, and βj,T  = 0 oth er wise.

The study period also witnessed impor tant social changes that could have affected 
the SRB but were unre lated to health sys tem devel op ment. For exam ple, women’s 
averageageatfirstbirthwasjustover24yearsattheendofthedictatorship.Although
thisfiguredecreasedslightlyduringthefirstyearsofdemocracy,itincreasedsignif
i cantly there af ter and reached almost 28 by 1995 (see Figure A3, panel a).10 Women 
also began reduc ing fer til ity (Carreras and Tafunell 2005). This reduced fer til ity, 
togetherwiththeconcentrationofbirthsinahealthieragerange,probablybenefited
the most vul ner a ble (i.e., male) fetuses and there fore increased the SRB dur ing the 
study period. Similarly, the mother’s employ ment or occu pa tion type could have also 
shaped mater nal con di tions.

Therefore, Eq. (2) includes Xist , a vec tor of var i ables mea sur ing demo graphic and 
socio eco nomic dimen sions to con trol for poten tial con found ers, such as the child’s 
birth order, moth ers’ age at child birth, and mother’s occu pa tional sta tus. Lastly, the 
specification includes controls for province fixed effects (λs) to take into account 
timecon stant char ac ter is tics in prov ince sandyearfixedeffects(λt) to con trol for 
changes in the prob a bil ity of a male birth that affect a par tic u lar birth cohort t and that 
would not be cap tured by the trend (Tt ). εist  is the ran dom error.

Table 1reportsthelinearprobabilityestimatesofEq.(2)andsimplerspecifica
tions,withstandarderrorsclusteredattheprovincelevel.Columns1–5displaythe
outcomesforspecificationsthatassumetimeinvarianteffectsofmaternalandfetal
health con di tions (i.e., βj,T =0);columns1–4considerauniqueproxyforhealthcare

9 The num ber of hos pi tals with mater nity wards in cit ies with fewer than 25,000 inhab i tants was taken 
fromthecensusofhealthfacilities,whichincludestheidentificationofhospitalsbypostcode,allowing
us to iden tify the hos pi tal munic i pal ity’s pop u la tion. In addi tion, the hos pi tals’ open ing dates were cross
checked with con tem po rary press reports and anni ver sary cel e bra tions. Figure A2 shows that the num ber 
of hos pi tals in small areas increased sub stan tially begin ning in the early 1980s.
10 Although it remains an open debate, sev eral stud ies found that delayed child bear ing increases com pli
ca tions dur ing and after child birth, mostly stem ming from agerisk preg nan cies to women aged 40 or older 
(Londero et al. 2019). Interestingly, in Spain, delayed child bear ing is not accom pa nied by an increase in 
agerisk preg nan cies. The per cent age of births to women older than 40 declined and dropped to less than 
1% of births in the late 1970s (and con tin ued decreas ing in the 1980s; see panel b of Figure A3). Therefore, 
births to both youn ger and older women declined dur ing the study period.
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221Prenatal Care, Son Preference, and the Sex Ratio at Birth

sys tem devel op ment, and col umn 5 con sid ers all  the prox ies simul ta neously. Column 
6providesestimatesofthefullspecificationinEq.(2).Takentogether,theestimates
for thevariables reflectinghealthsystemmodernizationare in theexpecteddirec
tion. Preterm and dystocic babies are more likely to be males (col umns 1, 2, and 5), 
with pre term effects being timeinvari ant and dys to cia effects decreas ing over time 
(column6).Thepresenceofhospitalsinsmallareasalsoresultedinmoreboysbeing
born. These empir i cal results sug gest that health care sys tem expan sion and mod ern
i za tion dis pro por tion ately helped males, increas ing the pro por tion of male births and 
thus the SRB. This effect weak ened over time as returns to health sys tem expan sion 
dimin ished.

However, fur ther explo ra tion of the var i able birth at hos pi tal is warranted. Con
trary to our expec ta tions, babies born in hos pi tals are more likely to be females, a 
probabilitythatdecreasedovertime(seecolumn6inTable 1). This seem ingly con tra
dic tory out come is likely explained by the nature of this sub sam ple of births. Although 
some of the sub sam ple births did not occur in a hos pi tal because they were sud den or 
because of a lack of hos pi tal access, most women could give birth in mod ern mater
nity facil i ties, which could be eas ily reached by car. Thus, it is worth not ing that the  

Table 1 Linear prob a bil ity esti ma tes of the effect of health sys tem devel op ment on the prob a bil ity of a 
malebirthamongallbirthsinSpain,1975–1995

(1) (2) (3) (4) (5) (6)

Preterm 0.019** 0.016** 0.378
[0.001] [0.002] [0.478]

Dystocia 0.024** 0.023** 0.970**
[0.001] [0.001] [0.358]

Birth at Hospital –0.003** –0.004** –0.444†

[0.001] [0.001] [0.254]
Number of Hospitals  

in Small Areas –0.000 –0.000 0.057**
[0.000] [0.000] [0.018]

Preterm and Trend –0.018
[0.024]

Dystocia and Trend –0.048*
[0.018]

Birth at Hospital  
and Trend 0.022†

[0.013]
Number of Hospitals 

in Small Areas  
and Trend –0.003**

[0.001]
Number of 

Observations 10,282,491 10,282,491 10,282,491 10,282,491 10,282,491 10,282,491
Time Fixed Effects Yes Yes Yes Yes Yes Yes
Province Fixed Effects Yes Yes Yes Yes Yes Yes

Notes: Clustered stan dard errors at the prov ince level are shown in brack ets. All the col umns include the 
con stant term and con trols for trend, par ity, mater nal age, and mater nal occu pa tion type.
†p < .10; *p < .05; **p < .01
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birthathomeeffectisrobustinsignandsignificance,increasingwhenwecontrolfor
the num ber of hos pi tals in small loca tions (col umns 3 and 5). Therefore, choos ing to 
give birth at home sig nals the pres ence of other fac tors that might con found this rela
tion ship. In par tic u lar, some of these fam i lies could have had more tra di tional pref
erencesandattitudesandintentionallyavoidedthebenefitofthespreadofmaternity
wards. In addi tion, for cases with no nearby hos pi tal facil i ties, the deci sion to deliver at 
homeversusatthehospitalcouldhavebeeninfluencedbymaternalconditions:risky
preg nan cies would be referred to a hos pi tal, but other births would occur at home.

To exam ine these issues fur ther, we explore the char ac ter is tics of the moth ers who 
deliv ered at home (see Table A2): they tended to be older, lived in rural areas, did 
not work, and had shorter birth inter vals. In addi tion, deliv er ing at home is related to 
a lower prob a bil ity of risky deliv er ies (pre term and dys to cia) or with a fatal end ing 
(fatal com pli ca tions). The lat ter sug gests that moth ers who deliv ered at home were 
healthier(orlivedinahealthierenvironment)orthatthemostdifficultcaseswere
sent to the hos pi tal. Thus, the neg a tive asso ci a tion between deliv er ing at the hos pi tal 
and the SRB cap tures rel a tively risk ier preg nan cies, which are more pre dom i nant 
among male fetuses.

Replicating regres sions in Table 1,excludingbirthsdeliveredathome,confirms
the robustness of the previous findings (see TableA3). The estimates show that
thecoefficientsonpre term, dys to cia, and hos pi tals in small areas remain vir tu ally 
unchanged, pro vid ing fur ther evi dence that health care sys tem devel op ment pos i
tively affected mater nal health and the sur vival chances of male fetuses, there fore 
increas ing the SRB dur ing our study period.

However, as Theoretical result 1 sug gests, the Span ish SRB increase in the early 
1980s—which peaked in 1981 at 109.2 boys per 100 girls—can not be explained 
solely by this bio log i cal mech a nism. The fact that these abnor mal val ues were only 
tran si tory and soon declined to bio log i cally expected val ues also rein forces the idea 
that behav ioral fac tors likely help explain the SRB changes dur ing this period. We 
there fore explore whether behav ioral mech a nisms fos tered gen derbiased behav ior 
affect ing the effec tive pre na tal care of male and female fetuses (Theoretical result 2).

Conditions for Gender-Biased Behavior in Prenatal Care, 1977–1985

To explain the inverse Ushaped evo lu tion of the SRB observed in Spain in the 1980s, 
we exam ine whether fam i lies made gen derbiased deci sions regard ing their child’s 
birth. The behav ioral mech a nism requires the exis tence of son pref er ence and its sub
se quent decline over time. Importantly, in the absence of infan ti cide, gen derbiased 
behav ior can shape the SRB only if par ents know the sex of the fetus. In this sec tion, 
we pro vide evi dence show ing that Spain met the con di tions for the func tion ing of this 
behav ioral mech a nism dur ing the study period.

Prenatal Sex-Determination Technologies

The dif fu sion of pre na tal sexdeter mi na tion tech nol o gies in Spain occurred just 
before the SRB peaked. Health care sys tem mod ern i za tion dur ing the 1970s involved 
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223Prenatal Care, Son Preference, and the Sex Ratio at Birth

a stron ger reli ance on the inter na tional aca demic med i cal lit er a ture and a genet ics
based approach to preg nancy that included the use of pro cesses to iden tify fetal sex 
(García Nieto et al. 2013). Sex deter mi na tion was ini tially based on amnio cen te
sis.Amedicalreportfrom1975analyzing67interventionsstressedthetechnique’s
low risks for the mother and fetus (Lautre 1976). From the late 1970s onward, sex 
deter mi na tion became less inva sive and more wide spread owing to the advent of 
ultra sound scan ners (Santesmases 2008). Evidence from other countries indi cates 
that women could access this ser vice begin ning in the late 1970s and early 1980s 
(Georges 1996; Junhong 2001; Ramanamma and Bambawale 1980). The Span ish 
press openly acknowl edged the impor tance of amnio cen te sis and ultra sounds at 
least as early as 1981.11 However, the avail abil ity of these pro ce dures var ied geo
graph i cally. In Navarra, for exam ple, the tech no log i cal advances arrived in 1975, 
asreflectedinanexperimentalstudythatexaminedtheimpactofthetechnologyon
reduc ing mor tal ity around birth (Ezcurdia et al. 1979). As in India, China, and South 
Korea (George 2002; Park and Cho 1995), most sexdeter mi na tion clin ics in Spain 
were located in urban areas.

Son Preference

The Francoist dic ta tor ship had been char ac ter ized by a strong gen der inequal ity 
that sub or di nated women. Inspired by an ultra con ser va tive view of Cath o lic social 
doc trine, the regime expected women to stay at home and focus on their roles as 
wives and moth ers (Nash 1991; Reeser 2019; RubioMarín 2003). The dic ta tor ship 
incul cated its val ues using legal mea sures, polit i cal indoc tri na tion, and pro pa ganda, 
as well as fear and repres sion (Cazorla Sánchez 2010). The regime pro scribed con
tra cep tive use, abor tion, and divorce. Legal norms restricted women’s employ ment 
oppor tu ni ties, espe cially after mar riage (Nash 1991). Women needed their father’s 
or (if mar ried) hus band’s per mis sion to par tic i pate in many activ i ties in the pub lic 
sphere, includ ing work ing out side the home (RubioMarín 2003). The hus band was 
pri mar ily respon si ble for man ag ing the fam ily econ omy and had paren tal author ity 
over the chil dren.12

Although these strict pol i cies were relaxed before Franco’s death, the arrival of 
democ racy paved the way for increas ing gen der equal ity.13 Full legal gen der equal ity 
was not achieved until 1981, six years after Franco’s death. Alongside this tran si tion, 
it became fea si ble to rethink mar riage, moth er hood, and abor tion; divorce was legal
ized in 1981, but abor tion was not legal until 1985.14

11 See, for instance, Ultrasonidos para la exploración automática del cuerpo humano, El País, March 27, 
1981; El aborto es siempre una derrota, El País, Decem ber 13, 1981; and Importancia del diagnóstico pre
na tal para la población española, El País, August 31, 1982.
12 Many fathers were author i tar ian, and famil ial rules often mir rored the unequal gen der pat terns that char
ac ter ized the pub lic sphere (Cazorla Sánchez 2010:142–143).
13 International pres sures and eco nomic fac tors forced the Francoist regime to relax its gen der pol i cies. 
The indi vid ual lives of women dur ing the dic ta tor ship were obvi ously more com plex and often did not 
reflecttheideologytheFrancoistregimeestablished(Nash1991).
14 Only 25.5% of respon dents in a 1980 sur vey believed that a mar riage could be ended by an agree ment 
between the spouses (Centro de Investigaciones Sociológicas 1980). In a sur vey conducted three years 
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The gen der atti tudes nur tured by the dic ta tor ship prob a bly fos tered son pref er
ence. Sociological stud ies conducted dur ing the tran si tion to democ racy acknowl
edged this son pref er ence in Spain in the late 1970s (de Miguel Rodriguez 1980). The 
tran si tion toward democ racy, how ever, witnessed a sub stan tial spread of egal i tar ian 
val ues and atti tudes, which might have curbed the pref er ence for sons. The wealth of 
data released dur ing this period can be exploited to eval u ate this son pref er ence and 
its change over time.

The Instituto Nacional de Estadística conducted two fer til ity sur veys dur ing our 
study period, in 1977 and 1985. Women’s son pref er ences can be mea sured through 
sur vey ques tions ask ing them to indi cate their rea sons for want ing another child, with 
response options includ ing the desire to have a boy or a girl (in 1977 and 1985) and 
their pre ferred sex for the next child (in 1985). Although the 1977 microdata were not 
pre served, a detailed study described the meth od ol ogy and results (Instituto Nacional 
de Estadística 1978). In addi tion, we use the microdata from the 1985 Fertility Survey 
to (1) rep li cate the reported sta tis tics in 1977, (2) eval u ate assessed pref er ences in 
1985, and (3) explore fer til ity behav ior com pat i ble with son pref er ence.15 Although 
these sur veys pro vide crosssec tional infor ma tion, we can study women’s birth his to
ries to assess how son pref er ence evolved.

Table 2 pres ents data from the 1977 Fertility Survey (Instituto Nacional de 
Estadística 1978) and com pu ta tions based on the 1985 microdata, show ing the per
cent age of women who wanted to have another child for the pri mary rea son of want
ing to have a boy. Roughly 30% of the women sur veyed in 1977 replied that their 
main rea son for want ing another child was to try for a son. This per cent age decreased 
to6%in1985whenthesamesurveyquestionasin1977wasused(column2,Table 
2)andto17%wheninterviewersaskedrespondentstoreflectontheidealsexofthe
next child (col umn 3, Table 2). The table also shows the salience of son pref er ence 
for fam i lies with no sons: the per cent ages of women with one, two, or at least three 
daughterswhowished theirnextchildwouldbeasonwere46%,80%,and76%,
respec tively (col umn 1, Table 2).By1985,thesevaluesdecreasedto6%,38%,and
29%, respec tively, according to responses to a com pa ra ble sur vey ques tion (col umn 
2, Table 2).

The 1985 Fertility Survey microdata include responses to a ques tion about the ideal 
sex of the next child. Notably, only approx i ma tely 44% of the women interviewed in 
1985 declared a pref er ence for a boy over a girl. Thus, on aver age, son pref er ences  
in Spain had vir tu ally vanished by 1985. However, there is some inter est ing var i a tion 
in their stated pref er ences. To exam ine this issue fur ther, we esti mate Eq. (2) using 
the ideal sex of the next child as the indi ca tor for the child’s sex. The depen dent var
i able then equals 1 if the pre ferred sex is male and 0 oth er wise. Because the infor
ma tion is hypo thet i cal, the equa tion does not include health care con di tions at birth 
(h j)ortimefixedeffects,anditfocusesontheroleofthemother’sdemographicand
socio eco nomic char ac ter is tics (i.e., var i ables in vec tor X). Table 3 pres ents the lin
ear prob a bil ity esti ma tes for the ideal sex of the next child. Crucially, son pref er ence 
wasstrongeramongolderwomen,and thisdifferencewasstatistically significant. 

later,68.5%ofrespondentswereinfavorofdivorce(and44.4%oftheintervieweesagreedthatwomen
should decide freely whether they wanted to abort; Centro de Investigaciones Sociológicas 1983).
15 The microdata for the 1985 Fertility Survey are avail  able at https:  /  /www  .ine  .es.
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225Prenatal Care, Son Preference, and the Sex Ratio at Birth

Table 2 SonpreferenceinSpain,1977–1985

1977 
(1)

1985 
(2)

1985 
(3)

Wish to Have a Boy (%) 30.0 5.9 16.7
Already Have 0 to 1 Child 31.7 5.8 16.7
 0 boys 45.7 6.5 18.3
 1 boy 5.1 0.0 3.9
Already Have 2 Children 25.0 8.6 19.5
 0 boys 80.5 38.5 69.2
 1 boy 12.0 1.8 12.5
 2 boys 4.1 0.0 0.0
Already Have More Than 2 Children 29.9 7.7 3.8
 0–1boys 76.0 28.6 100.0
 2 boys 2.8 0.0 0.0
 3 or more boys 3.7 0.0 0.0
Number of Observations 1,058 3,022 3,022

Notes: Data for 1977 are from Instituto Nacional de Estadística (1978:116);datafor1985areelaborated
using the 1985 Fertility Survey microdata. Figures rep re sent the per cent age of women in each cat e gory 
(indi cated by rows) who indi cated want ing to have another child pri mar ily to have a boy. The alter na tive 
response options in 1977 were want ing a girl, lik ing chil dren, con sid er ing chil dren as mate rial sup port for 
the fam ily, want ing sib lings for pre vi ous chil dren, God’s will, want ing to increase the national pop u la tion, 
and “other.” For the 1985 sur vey, col umn 2 includes these same options as the 1977 sur vey and adds want
ing to attain the ideal fam ily size. Column 3 refers to the same ques tion but includes “want ing a girl” as 
the only alter na tive response option, and miss ing oth er wise. The num ber of obser va tions is the num ber of 
women who wanted to have another child.

Table 3 Demographic and socio eco nomic fac tors behind son pref er ence, 1985

Age 0.007*
[0.003]

Primary Education 0.023
[0.059]

Secondary or More Education 0.130†

[0.065]
Practicing Cath o lic 0.000

[0.040]
Rural Roots −0.061*

[0.028]
Wealth 0.001†

[0.000]
Constant −0.117

[0.167]
Number of Observations 1,143
Province Fixed Effects Yes

Notes: Clustered stan dard errors at the prov ince level are shown in brack ets. The depen dent var i able indi
cateswhethertheidealsexofthenextchildismale( = 1)ornot( = 0).Thesampleiswomenwhowould
like to have chil dren in the future (1985 Fertility Survey).
†p < .10; *p < .05

D
ow

nloaded from
 http://read.dukeupress.edu/dem

ography/article-pdf/62/1/211/2220832/211beltrantapia.pdf?guestAccessKey=9e21ed05-6bec-4273-9b2c-db3b4967ed2c by N
TN

U
 N

O
R

W
EG

IAN
 U

N
IVER

SITY O
F SC

IEN
C

E & TEC
H

N
O

LO
G

Y user on 24 April 2025



226 R. Echavarri and F. Beltrán Tapia

Additionally, wealth ier and more edu cated women, who lived in urban areas and 
there fore had more access to sexdetec tion tech nol o gies, also pre ferred boys.

The 1985 Fertility Survey includes birth his to ries, so apart from rely ing on stated 
pref er ences, son pref er ence might also be elicited by study ing gen der bias in fam ily 
deci sions regard ing their chil dren’s births and the evo lu tion of those deci sions over 
time. We can there fore study birth spac ing and the pos si bil ity that fer til ity behav ior 
depended on the sex of the pre vi ous child. Likewise, the 1985 sur vey inquired about 
whetherwomenstoppedworkingafter theirfirstbirth,anotherdecisionthatcould
havebeeninfluencedbythechild’ssex.BuildingonEq.(2),weusethefollowingfull
specificationtostudyfamilydecisionsregardingthebirthofchildi:

 Dist=α′ +βF Femi +βF ,T FemiTt+Xist B′+ σ′Tt+λ′s+λ′t+ ε′ist , (3)

where the var i able Dist mea sures deci sions that par ents of child i born in prov ince s 
in year t made regard ing the child’s birth. We study two deci sions: (1) birth spac ing, 
mea sured as years from the birth of i to the birth of the next sib ling; and (2) stop ping 
work ing, which equals 1 if the mother worked before but not after the birth of child 
i and 0 oth er wise. Femi , an indi ca tor for the sex of child i, equals 1 if the child is 
female and 0 oth er wise. Because of lack of data avail abil ity, Eq. (3) incor po rates the 
implicit assump tion that fam ily deci sions regard ing the birth of child i do not depend 
on health care sys tem devel op ment (i.e., βj, βj,T  = 0). The param e ters of inter est in 
Eq. (3) are βF and βF,T , which mea sure behav ior dif fer ences after giv ing birth to a boy 
or a girl and the change of this behav ior over time, respec tively.

Table 4 pres ents Eq. (3) esti ma tes for birthspac ing deci sions among the sub sam
ple of births to women with more than two chil dren, with stan dard errors clus tered 
at the prov ince level. Birth spac ing was shorter after a female birth than after a male 
one, and this dif fer ence decreased over time. These empir i cal results are robust to 
includingprovince,year,andparityfixedeffects.Inthisregard,shorterbirthspacing
is related to greater health risks (Miller et al. 1992; Whitworth and Stephenson 2002), 

Table 4 Birthspacing(inyears),1952–1985

(1) (2) (3) (4)

Female −1.594* −1.711* −1.649* −1.457*
[0.699] [0.707] [0.684] [0.678]

Trend −0.032** −0.035** −0.025** −0.057**
[0.008] [0.008] [0.007] [0.008]

Female and Trend 0.023* 0.024* 0.023* 0.021*
[0.010] [0.010] [0.010] [0.009]

Number of Observations 5,378 5,378 5,378 5,378
Province Fixed Effects No Yes Yes Yes
Birth Year Fixed Effects No No Yes Yes
Parity Fixed Effects No No No Yes

Notes: Clustered stan dard errors at the prov ince level are shown in brack ets. Sample of births to women 
with more than two chil dren in the 1985 Fertility Survey. All the col umns include a con stant term and con
trols for mater nal age at birth, edu ca tion, reli gion, rural roots, and wealth.

*p < .05;**p < .01
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227Prenatal Care, Son Preference, and the Sex Ratio at Birth

so it is plau si ble that son pref er ence and fam i lies’ behav ior indi rectly affected mater
nal and fetal health.

Regarding whether women stopped work ing after deliv er ing a boy or a girl, Table 5 
reportsEq.(3)estimatesforthesubsampleofwomenoffirstbornchildren,withstan
dard errors clus tered at the prov ince level.16 Interestingly, women were less likely to 
stop work ing after hav ing a girl than after a boy, a behav ior that disappeared over time. 
This pat tern is argu  ably com pat i ble with the idea that son pref er ence led fam i lies to 
devote more resources to car ing for their male off spring. Although we can not observe 
whether this greater care also occurred while the child was in utero, our esti ma tes show 
that fam i lies bet ter orga nized to care for male new borns, suggesting that fam i lies would 
have also taken bet ter care of preg nan cies if they knew they were car ry ing a boy.17

Behavioral Biases and the SRB

In a con text of mater nal health improve ments and the avail abil ity of pre na tal sex
detectiontechnologies,sonpreferencewouldhaveinflatedtheSRBabovewhat is
bio log i cally expected by induc ing sexselec tive abor tions or shap ing how preg nant 
moth ers take care of them selves when bear ing a boy. The sub se quent decline in son 
pref er ence and sexbiased pre na tal care would return the SRB back to bio log i cally 
expected val ues.

To explore the role of behav ioral fac tors and the shift to gen deregal i tar ian val ues 
on the SRB, we exploit Franco’s death in 1975 as a turn ing point for the spread of 
gen der equal ity in Spain. This research strat egy fol lows recent lit er a ture show ing that 

16 Thesampleisconstrainedtowomenhavingfirstbornchildrenbecausethesewomenwereaskedwhether
theyworkedbetweenmarryingandhavingtheirfirstchildbirthandwhethertheyworkedaftertheirfirst
child birth; these ques tions were not asked for the next off spring.
17 Women with sec ond ary or higher edu ca tion were less likely to stop work ing.

Table 5 Stoppingworkingafterthefirstchild,1952–1985

(1) (2) (3)

Female −0.228* −0.189† −0.214†

[0.102] [0.107] [0.107]
Trend 0.007** 0.006** 0.008*

[0.002] [0.002] [0.003]
Female and Trend 0.003* 0.003† 0.003*

[0.001] [0.002] [0.002]
Number of Observations 2,294 2,294 2,294
Province Fixed Effects No Yes Yes
Year Fixed Effects No No Yes

Notes: Clustered stan dard errors at the prov ince level are shown in brack ets. The sam ple is women hav ing 
theirfirstchildinthe1985FertilitySurvey.Allcolumnsincludetheconstanttermandcontrolsformater
nal age, edu ca tion, reli gion, rural roots, and wealth.
†p < .10; *p < .05;**p < .01
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228 R. Echavarri and F. Beltrán Tapia

exposure to more genderequal environments positively influences genderrelated
pref er ences (Carlana 2019; Dahl et al. 2021; Dhar et al. 2022; Fernández et al. 2004; 
Porter and Serra 2020). Although it was not com pletely unex pected, this exog e nous 
shock spurred rapid changes in social and cul tural val ues in Spain. The tran si tion from 
dic ta tor ship to democ racy changed women’s expec ta tions about their futures. We use 
the year of the dic ta tor’s death to imple ment an empir i cal strat egy that distinguishes 
young women who were already rel a tively mature from those who were ado les cents 
whenFrancopassedaway.Mostadultwomen(olderthan18)hadalreadyfinished
their edu ca tion and were there fore embed ded in the val ues and pref er ences of the 
world they inhabited. These cul tural val ues affected both their intended fer til ity and 
their pref er ences regard ing the sex com po si tion of their off spring. By con trast, those 
women who had not reached 18 in 1975 still had mal lea ble pref er ences and val ues.

Ouridentificationstrategycomparesthebehavioroftwogroupsofwomenwho,
except for the dic ta tor’s death, would have had the same behav ioral pat terns over 
time. Thus, we con sider women who were young at the time of Franco’s death (aged 
13–23): relativelymaturewomenaged18–23andadolescentwomenaged13–17.
We esti mate the effect of the tran si tion to gen deregal i tar ian val ues on the SRB 
through the dif fer ence in the prob a bil ity of hav ing a male child for these two groups 
by con sid er ing the dif fer ences in expo sure to egal i tar ian val ues and beliefs (i.e., dis
tance between the deliv ery year to 1975). Thus, we use Eq. (2) as the base line and 
expand it to esti mate the fol low ing dif fer enceindif fer ences equa tion with con tin u
ous treat ment:

 Yist=α″+βAd Adi+βExExt+βAd , Ex AdiExt+Mist A+ λ″s+λ″t+ε″ist ,  (4)

where Adi is an indi ca tor equal to 1 if the mother of child i was an ado les cent (i.e., 
aged13–17)in1975.Ext  cap tures the mother’s years of expo sure to egal i tar ian val
ues (divided by 100) from 1975 to child i’s birth. Mist  is a vec tor of con trol var i ables 
that includes mater nal and fetal con di tions (hist

j ) and other poten tial con found ers (Xist).
The param e ter of inter est, βAd, Ex, cap tures the dif fer ent evo lu tion in the prob

a bil ity of hav ing a male birth between the ado les cent women and the rel a tively 
mature women with expo sure to gen deregal i tar ian val ues. Thus, this param e ter 
cap tures the causal effect of chang ing val ues on the SRB. In the absence of behav
ioral effects on the SRB, we should expect no major dif fer ences between these two 
groups of women, and there fore βAd, Ex = 0. By con trast, if an addi tional behav ioral 
mech a nism operates, we would expect more rapid son pref er ence declines for ado
les cent women at the time of the dic ta tor’s death and thus a reduced prob a bil ity of 
giv ing birth to boys through out their lives: βAd, Ex < 0. Note that as egal i tar ian val
ues spread through out soci ety, the dif fer ent behav iors of the two groups of women 
will shrink and eventually vanish.Given our previous finding that, on average,
son pref er ences in Spain had vanished by 1985, we esti mate Eq. (4) sep a rately for 
1975–1985 and 1986–1995.18 Additionally, the anal y sis is restricted to fam i lies 
whomight eventually benefit from social and institutional developments: those
with hos pi tal births.

18 As expected, esti ma tes for the pooled sam ple con ceal the effect of a decline in son pref er ence on the 
prob a bil ity of male births.
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229Prenatal Care, Son Preference, and the Sex Ratio at Birth

Table6 pres ents the esti ma tion results of Eq. (4) using clus tered stan dard errors 
at the prov ince level.19 Columns 1 and 2 include the results for the sub sam ple of 
birthsin1975–1985,andcolumns3and4presenttheresultsforbirthsin1986–1995.
Consistentwithourexpectations,astatisticallysignificantdifferenceintheevolution
of the prob a bil ity of hav ing a son over time is observed for ado les cent women at the 
timeoffirstexposuretogenderegalitarianvaluescomparedwithrelativelymature
women at that time (Adolescent and Exposure row, col umns 1 and 2). These results 
rule out the pos si bil ity that bio log i cal mech a nisms alone explain the evo lu tion in 
the prob a bil ity of hav ing a son and are con sis tent with the coex is tence of behav ioral 
mech a nisms. Women who were exposed to gen deregal i tar ian val ues in ado les cence 
acquired them faster—with a sub se quent ero sion in son pref er ence—than women 
whowereyoungadultsatthetimeoffirstexposure.Thus,foreachlevelofexpan
sion in health ser vices, these youn ger women would have had a smaller bias in their 
atti tudes toward hav ing a boy or a girl while also mov ing more quickly toward the 
bio log i cally expected prob a bil ity of hav ing a son than those who were a bit older.

As expected, the cut off point mat ters because egal i tar ian val ues even tu ally spread 
to vir tu ally the entire soci ety. When we eval u ate the prob a bil ity of a male birth in 
1986–1995(AdolescentandExposurerow,columns3and4),wefindnodifferences
in the evo lu tion of the prob a bil ity of giv ing birth to a son between those who were 
adolescentsandthosewhowereyoungadultsatthetimeoffirstexposuretoegali
tar ian val ues and beliefs. The con ver gence toward bio log i cally expected val ues pro
gressed at a sim i lar pace for the two groups of women from the mid1980s onward. 
The results in Table6 are robust to mea sur ing the young women’s mal lea bil ity as 
yearsremainingbeforeage18in1975(seeTableA6).

19 TableA4displayssummarystatisticsforthesampleusedtoestimateEq.(4),andTableA6showsthe
esti ma tes for the con trol var i ables.

Table 6 Differenceindif fer ences esti ma tes (with con tin u ous treat ment) of the prob a bil ity of a male birth 
in1975–1995inSpaintowomenaged13–23in1975(atfirstexposuretoegalitarianvaluesandbeliefs)

1975–1985 
(1)

1975–1985 
(2)

1986–1995 
(3)

1986–1995 
(4)

Adolescent(atfirstexposure) 0.004* 0.003* −0.000 −0.001
[0.001] [0.001] [0.004] [0.005]

Exposure (length) 0.053† 0.007 −0.040 −0.061
[0.030] [0.031] [0.040] [0.043]

Adolescent and Exposure −0.076** −0.065** 0.025 0.030
[0.025] [0.021] [0.029] [0.030]

Number of Observations 2,670,393 2,670,393 1,659,885 1,659,885
Province Fixed Effects Yes Yes Yes Yes
Time Fixed Effects No Yes No Yes

Notes: Clustered stan dard errors at the prov ince level are shown in brack ets. Data are from Span ish vital 
sta tis tics (admin is tra tive data). The sam ple is births tak ing place at a hos pi tal. All the col umns include a 
con stant term and con trols for birth con di tions (pre term and dys to cia), the num ber of hos pi tals in small 
areas in the prov ince, par ity, mater nal age, and mater nal occu pa tion type.
†p < .10; *p < .05;**p < .01
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Thekeyassumptionofouridentificationstrategyisthatwomeninthetreatedand
con trol groups would have behaved the same if there had been no expo sure to egal i tar
ianvaluesandbeliefs.Thisassumptionwouldnotbesatisfiedif(forbiologicalreasons)
womenaged13–17andaged18–23haddifferentprobabilitiesofhavingamalebirth
inthefollowing10years(notethatallspecificationsincludethemother’sageasacon
trol var i able). To test this assump tion, we set a pla cebo cut off at 1985. Following our 
empiricaldesign,wecomparerelativelymaturewomen(aged18–23)in1985withado
lescentwomen(aged13–17)inthatyear.EstimationsofEq.(4)usingthissampleand
cut off show no dif fer ence in the prob a bil ity of hav ing a son with length of expo sure to 
the pla cebo event between these two groups (see Table A7). This exer cise rules out the 
possibilitythatourfindingsarisebecauseadolescentandrelativelymaturewomenhave
dif fer ent prob a bil i ties of giv ing birth to a son at the begin ning of their birth his to ries.

Likewise, women who gave birth at home were a spe cial group (see Table A2). 
Because such women include fam i lies who might have avoided mater nity wards for 
ideo log i cal or cul tural rea sons, these births include fam i lies fairly unaf fected by the 
emer gence of mod ern val ues and beliefs. Therefore, esti mat ing Eq. (4) for births 
at home con sti tutes an addi tional pla cebo test to check the assump tions under ly ing 
our research strat egy. Given that this group was not likely to alter their behav ior, we 
expect no dif fer ences in the prob a bil ity of a male birth between ado les cent women 
and rel a tively mature women at the time of the dic ta tor’s death. As shown in Table 
A8,theresultsconfirmthattheprobabilityofdeliveringasondidnotdifferbetween
these two groups of women.

Sex-Selective Abortions or Sex-Biased Care of Pregnancies?

In a con text of strong son pref er ence, the emer gence of pre na tal sexdeter mi na tion 
technologies pushed the SRB significantly above the biological norm. This phe
nom e non was only tran si tory because the grad ual spread of gen deregal i tar ian val
ues that followed the end of the Francoist dic ta tor ship undermined son pref er ence. 
Sexselec tive abor tions had a cru cial effect on the extreme SRB found in other  
con texts—nota bly, in South and East Asia (Das Gupta et al. 2003; Echavarri and 
Ezcurra 2010; Guilmoto 2018; Hesketh and Xing 2006; Jayachandran 2015). How
ever, to our knowl edge, there is no quan ti ta tive or qual i ta tive evi dence that abor tions 
espe cially targeted girls in Spain dur ing this period.

Voluntary abor tions were condemned by the Cath o lic Church and banned by law 
until 1985. Certainly, the reli gious and legal bar ri ers were not enough to curb the 
social need for con trol ling repro duc tion (Reeser 2019), espe cially given that access
ing contraceptives was not easy. In 1974, the prosecutor’s office of the supreme
court esti mated that approx i ma tely 300,000 clan des tine abor tions were performed in 
Spain each year (Herrero Tejedor 1974:76).Otherreportsprovidedmoreconserva
tivefiguresofroughly100,000annualabortionsaroundthesameperiod(Hernández
Rodríguez 1979). Illegal abor tions took place in secrecy and were extremely costly, 
and they were performed under unhy gienic con di tions involv ing con sid er able health 
risks. Cazorla Sánchez (2010:173) argued that ille gal abor tions might have killed 
approx i ma tely 1% of the female pop u la tion. Conditional on hav ing a pass port, some 
women opted to travel to countries where abor tion was legal. Between 1975 and 
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231Prenatal Care, Son Preference, and the Sex Ratio at Birth

1978, more than 30,000 women trav eled to the United Kingdom to inter rupt their 
preg nan cies (Hernández Rodríguez 1979).

Although abor tions were rel a tively wide spread, no pre vi ous research has sug
gested that fam i lies might have con sid ered this option to get rid of unwanted girls. 
To pro vide fur ther evi dence on this issue, we ana lyzed the CREA dataset (Real Aca
demia Española 2023), a tex tual dataset containing a rep re sen ta tive sam ple of more 
than 111,000 doc u ments writ ten in Span ish between 1975 and 2000. In a restricted 
sam ple containing news pa per arti cles published between 1975 and 1990, the term 
“abor tion” was men tioned 328 times, but the baby’s sex was never men tioned as the 
moti va tion for abor tion. All these men tions refer to the legal and soci e tal debate about 
legal iz ing abor tion and to news about those pros e cuted or condemned for prac tic ing 
abor tion. Obviously, the absence of dis cus sion on sexselec tive abor tions does not 
elim i nate this pos si bil ity, given that abor tion itself was banned. In this regard, the 
polit i cal and cul tural envi ron ment in the early 1970s—a strong Cath o lic dic ta tor ship 
that heavily penal ized abor tions—shaped the tone of con tem po rary med i cal reports 
(Santesmases 2008). Instead of discussing how these tech niques could pre vent defec
tive births, these texts stressed the increased knowl edge about the preg nancy. Never
theless, the same kind of social and cul tural taboos might have also prevented explicit 
ref er ences to sexselec tive abor tions.

In any case, the behav ioral mech a nism outlined here does not nec es sar ily require 
the exis tence of sexselec tive abor tions. The high cost of this prac tice in Spain dur
ing the study period prob a bly steered fam i lies toward other prac tices. Differentiated 
care dur ing preg nan cies depending on fetal sex could also result in a biased SRB if 
fam i lies behaved dif fer ently upon dis cov er ing the sex of their babies. The deci sion 
about whether to stop work ing dur ing preg nancy was prob a bly the most rel e vant in 
this regard. Several stud ies have suggested that women exposed to heavy lifting, pro
longed stand ing, walk ing, bend ing, and heavy phys i cal work loads are more likely 
to suf fer adverse preg nancy out comes, such as mis car riages, pre term deliv er ies, and 
low birth weights (Cai et al. 2020; Juhl et al. 2013; Knudsen et al. 2018). If women 
were more likely to stop work ing (or start tak ing bet ter care of them selves) when they 
were car ry ing a boy, more male fetuses would have sur vived, increas ing the SRB. 
Our anal y sis fur ther sup ports this hypoth e sis. On the one hand, the pos i tive effect 
of health sys tem expan sion and mod ern i za tion on the SRB stresses the link between 
mater nal care and the prob a bil ity of deliv er ing a son (Table 1). On the other hand, our 
results also show that son pref er ences had shaped women’s mater nal deci sions: birth 
spac ing was lon ger after a male birth (Table 4), and women were more likely to stop 
work ing after hav ing a boy (Table 5). Therefore, the avail  able evi dence sug gests that 
the way fam i lies orga nized to take care of preg nant women known to be car ry ing a 
boyincreasedthelikelihoodofsuccessfulchildbirth,helpingexplaintheinflatedSRB
observed in our data. These behav ioral biases grad u ally disappeared as the spread of 
gen deregal i tar ian val ues dur ing this period elim i nated son pref er ence (Table6).

Conclusion

This arti cle shows that health care sys tem expan sion increased the like li hood of 
male births in Spain between 1975 and 1995. By facil i tat ing the deliv ery of  pre term 
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and dystocic babies and improv ing over all mater nal con di tions, these devel op
ments increased the sur vival chances of male fetuses, who are bio log i cally weaker 
than females. However, the biased SRB tem po rar ily observed in Spain in the early 
1980s poses a fas ci nat ing puz zle that has gone unno ticed for decades and can not 
be explained by bio log i cal fac tors alone. The results reported here sug gest that the 
avail abil ity of pre na tal sexdeter mi na tion tech nol o gies and a strong son pref er ence 
nur tured by the Francoist regime fos tered gen derbiased behav iors that resulted in an 
exces sively high SRB.

Although abor tions were wide spread, the lack of quan ti ta tive or qual i ta tive evi
dence suggesting that women choos ing to ter mi nate their preg nan cies espe cially tar
getedgirls implies that thenatureof thespecificbehaviorbehind theexcessmale
births lies else where. We argue that women took bet ter care of them selves when 
car ry ing a son. Given that we can not com pletely dis re gard the pos si bil ity that sex
selec tive abor tion con trib uted to the pat tern observed here, the two deci sion types—
sexselec tive abor tions and biased pre na tal care—could have coexisted. The cul tural 
change elicited by the end of the dic ta tor ship, and espe cially the spread of gen der
egal i tar ian val ues, undermined son pref er ence and returned the SRB to nor mal lev els.

Nonetheless, more research is needed to bet ter doc u ment the prac tices unveiled 
here, includ ing the moti va tions that moved so many women to change their fer til ity 
behav ior depending on the sex of the baby they were car ry ing. Son pref er ence was 
pres ent in Spain at least until the 1940s because of the cen tral role of male labor in 
a con text where women employ ment oppor tu ni ties out side agri cul ture were lack
ing, andwidespread poverty imposed significant constraints to familial resources 
(Beltrán Tapia and GallegoMartínez 2020; Beltrán Tapia and MarcoGracia 2022; 
Echavarri 2022). However, by the 1970s, Spain was a very dif fer ent place: high rates 
of eco nomic growth and inter nal migra tion had fun da men tally changed the eco nomic 
structure.Thus,itisplausibletohypothesizethatthepracticesobservedherereflect
deeprooted cul tural norms (Giuliano and Nunn 2021; Miho et al. 2024). It is strik ing 
though that after Franco’s death, son pref er ence vanished within less than a gen er a
tion, mak ing it cru cial to shed more light on the nature of the behav iors behind this 
rapidculturalchange.■
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