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ABSTRACT We exam ine the sharp expan sion in avail abil ity of the emer gency con tra
cep tive pill in Chile fol low ing legal ized access through munic i pal pub lic health care 
cen ters. We study the period 2002–2016 and a broad roll out of the emer gency con tra
cep tive pill occur ring between 2008 and 2011. By com bin ing a num ber of admin is tra
tive data sets on health out comes and phar ma ceu ti cal use, and using eventstudy and 
dif fer enceindif fer ences meth ods, we doc u ment that this expan sion improved cer tain 
clas ses of women’s repro duc tive health out comes, nota bly reduc ing rates of abor tion
related mor bid ity. These improve ments were greater in areas of the coun try where the 
roll out of the emer gency con tra cep tive pill was more exten sive. We also doc u ment 
some evi dence that refusal to pro vide the emer gency con tra cep tive pill upon a women’s 
request was linked with a wors en ing in repro duc tive health out comes. These results 
point to the impor tance of con tra cep tive access as a deter mi nant of women’s repro
duc tive health and wellbeing and relates to a grow ing body of work documenting the 
impor tance of women’s auton omy as a deter mi nant of health.

KEYWORDS Emergency con tra cep tives • Maternal mor bid ity • Abortion • Event 
stud ies • Public health

Introduction

This study exam ines whether pub licly sub si dized access to the emer gency con tra
cep tive (EC) pill can impact mater nal health. Contraceptive use has been linked with 
an improve ment in mater nal health indi ca tors, at least when con sid er ing sur vival 
(Cleland et al. 2012; Stover and Ross 2010).1 Bongaarts and Westoff (2000) had pro
posed that increas ing con tra cep tive use could reduce abor tion inci dence, an idea that 
more recently has been supported by the work of Miller and Valente (2016), who 
point to mod ern con tra cep tives act ing as sub sti tutes for abor tion. In addi tion, there 

1 Maternal mor tal ity has received con sid er ably more atten tion in the lit er a ture (Loudon 1992) than mater
nal mor bid ity and is often referred to as the “tip of the ice berg.” For every woman who dies from causes 
related to child birth, 20–30 more expe ri ence events that induce chronic mor bid ity with ongo ing sequelae 
(Firoz et al. 2013; Reichenheim et al. 2009). In this study, we focus prin ci pally on mor bid ity out comes.
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is clear evi dence that unsafe abor tion sig nif  cantly impacts mater nal health and sur
vival (Ganatra et al. 2017; Grimes et al. 2006; Say et al. 2014), as well as evi dence 
in the med i cal lit er a ture that abor tive agents bought on the black mar ket2 are used in 
the absence of legal alter na tives (see Grimes et al. 2006). Thus, a causal chain could 
plau si bly exist: the avail abil ity of the EC pill reduces clan des tine abor tions, which in 
turn improves health out comes.

To empir i cally test for a link between EC pill access and mater nal health, we focus 
on the sharp expan sion in avail abil ity of the EC pill in Chile over the frst two decades of 
the twentyfrst cen tury. We seek to deter mine whether this avail abil ity resulted in reduc
tions in key mater nal mor bid ity events by exam in ing leg is la tive reform that made the 
EC pill avail  able for free to any women enrolled in the pub lic health sys tem. During the 
entire study period, abor tion was com pletely ille gal in Chile, and our work ing hypoth e sis 
is that EC pro vi des an alter na tive post co i tal con tra cep tive option for women, poten tially 
allowing them to avoid clan des tine and unsafe abor tions. In line with this, our key mater
nal health mea sures are those caused by unsafe abor tion—in par tic u lar, inpa tient vis its 
clas si fed as abor tionrelated mor bid ity. We also dis cuss the impact on other out comes 
such as hem or rhage in early preg nancy. We focus on the large num ber of nonmortal 
hos pi tal vis its (i.e., mor bid ity), although we addi tion ally doc u ment effects on mor tal ity.

Although we aim to con tinue a line of research that con sid ers the impact of mod
ern con tra cep tives on women’s health, to our knowl edge, this study is the frst to 
exam ine the impact of access to the EC pill on mater nal health. We take advan tage 
of uni ver sal microdata on full inpa tient vis its, as well as var i a tion in the avail abil ity 
of the EC pill over time by munic i pal i ties within Chile, to pro vide a cred i ble esti
mate of the impact of the EC pill. Using recent advances in differenceindifferences 
mod els and eventstudy meth ods, we can con trol for all  fxed char ac ter is tics at the 
level of munic i pal i ties and time, while also con trol ling for addi tional poten tial con
found ers, namely, polit i cal char ac ter is tics of each munic i pal ity and avail abil ity of 
other con tra cep tives. Our esti ma tes sug gest that when the EC pill became avail  able, 
munic i pal i ties that dis bursed it saw improve ments in mater nal health out comes (spe
cif  cally, abor tionrelated mor bid ity) com pared with munic i pal i ties that had not yet 
pro vided the EC pill. We observe that this effect is most marked in munic i pal i ties 
where there was par tic u larly high demand for and pro vi sion of the EC pill. We addi
tion ally observe some sug ges tive evi dence of the oppo site result when EC requests 
are refused: con di tional on fxed munic i pal and time char ac ter is tics, abor tionrelated 
mor bid ity is higher when a munic i pal ity denies requests for the EC pill.

The roll out of the EC pill in the Chilean pub lic health sys tem was nota ble, given that 
there was sub na tional var i a tion in avail abil ity over sev eral years and an absence of alter
na tive legal3 post co i tal repro duc tivecon trol out comes in the coun try. This arti cle joins a 
small num ber of stud ies that have exam ined the EC pill in Chile, includ ing recent work 
by NuevoChiquero and Pino (2019) that con sid er ably updated and extended ear lier 

2 Agents may also be bought over the counter in the case of misoprostol, which is used to treat stom ach 
ulcers but has an offlabel use of induc ing abor tion in preg nant women.
3 We note that the absence of legal options does not imply a lack of infor mal access to abor tion. The work 
of Drovetta (2015) and Palma Manríquez et al. (2018) pro vi des detail about access to med i cal abor tion and 
infor ma tion about this pro ce dure in Chile dur ing the study period. We return to dis cuss how this inter acts 
with our esti ma tion strat egy and results in sub se quent sec tions.
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work of Bentancor and Clarke (2017), as well as a num ber of stud ies that exam ined the 
EC pill’s impact in the United States, United Kingdom, and other countries (Durrance 
2013; Girma and Paton 2006, 2011; Gross et al. 2014; Hu et al. 2005; Moreau et al. 2009; 
Mulligan 2015). These ear lier stud ies have not ana lyzed mater nal mor bid ity, how ever, 
and instead have focused on the impact of the EC pill on fer til ity rates, abor tion rates, 
rates of unplanned preg nancy, and the prev a lence of sex u ally trans mit ted infec tions.

In the fol low ing sec tions, we pro vide some back ground on the nature of the expan
sion of the EC pill in Chile, and then describe the var i ous sources of admin is tra tive 
data used in this study and the esti ma tion meth od ol ogy, before presenting the results 
and a brief dis cus sion.

The EC Pill and Its Rollout in Chile

The EC pill is a post co i tal con tra cep tive that can be taken fol low ing unpro tected sex ual 
inter course to reduce the like li hood of con cep tion (von Hertzen et al. 2002). In Chile, 
the roll out of the EC pill followed a lengthy leg is la tive pro cess that resulted in peri
ods of sub na tional (munic i pal) var i a tion in avail abil ity of the med i ca tion. Abortion was 
ille gal in Chile for the entire period of inter est of this study, being legal ized in 2017 in 
cases involv ing three lim ited cir cum stances.4 A full dis cus sion of the roll out is pro vided 
in Casas Becerra (2008), NuevoChiquero and Pino (2019), and Bentancor and Clarke 
(2017) (whose empir i cal strat e gies we broadly fol low). Here, we pro vide a brief over
view of the roll out and the way this inter acts with our iden ti f ca tion strat egy. Interested 
read ers are directed to the online Appendix B, or the afore men tioned ref er ences, where 
fuller details are avail  able.

Until 2008, the EC pill was com pletely unavail able in Chile, or avail  able for only 
short win dows and in lim ited cases (e.g., rape). A 2008 legal deci sion implied that may
ors in each of the coun try’s 346 munic i pal i ties could dic tate whether the EC pill could 
be made avail  able at local pri mary care clin ics (Dides et al. 2009; Dides et al. 2010; 
Dides et al. 2011). There were sub se quent legal chal lenges to EC pill avail abil ity, but 
in prac tice, about half of Chilean munic i pal i ties reported dis burs ing the EC pill in the 
years fol low ing the 2008 deci sion, with the remain der either not pro vid ing it or doing 
so in only very restricted cir cum stances. This munic i pal var i a tion in EC pill  avail abil ity 
lasted for around three years, dur ing which time there were sev eral legal deci sions 
that grad u ally opened access to the EC pill to the entire coun try. For the sake of our 
 anal y sis, we con sider 2009–2011 to be the period of con sid er able municipalitylevel 
var i a tion in EC pill avail abil ity. This period ended with the pas sage of national law 
20533, which mod i fed the san i tary code to allow midwives to pro vide the EC pill.

The fact that midwives were explic itly allowed to pro vide the EC pill is impor tant 
given that all  pro vi sion through the Chilean pub lic health sys tem involves midwives. 
The EC pill is com pletely free through Chile’s pub lic health sys tem; women are sim
ply required to request the med i ca tion at their local pri mary care clinic. To do so, 

4 A dis cus sion of induced abor tion in Chile over this period is pro vided by Prada and Ball (2016). This 
report cites fg ures suggesting any where between 60,000 and 300,000 clan des tine abor tions each year and 
high lights that there have been few changes in the meth ods of clan des tine abor tion used since 1990, apart 
from the grow ing use of misoprostol.
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they must make an appoint ment with a mid wife at the clinic, because midwives5 are 
indi cated by law as being respon si ble for pro vid ing sex ual health advice and con tra
cep tive access (Congreso Nacional de Chile 2010). The same pro ce dure is nec es sary 
to request any pub licly pro vided con tra cep tive method, includ ing con doms, oral con
tra cep tive pills, or inject able con tra cep tives (all  also pro vided free).

Since 2011, according to the National Norms of Fertility, all  midwives are obliged 
to pro vide the EC pill upon request, pro vided that the sex ual encoun ter occurred 
within the last fve days.6 Prior to the laws clar i fy ing access (discussed in the online 
Appendix B), requests were fre quently rejected in line with the mayor’s deci sion 
whether to pro vide the EC pill in the munic i pal ity (Casas Becerra 2008). Subse
quently, the only require ment for request is that women should be enrolled in the pub
lic health sys tem and asso ci ated with a health cen ter in the munic i pal ity. In Chile in 
the period under study, around three quar ters of all  women of repro duc tive age were 
enrolled in the pub lic health sys tem.7 For the remaining quar ter of women with pri
vate insur ance, access to the EC pill required a pre scrip tion and could be pur chased in 
a phar macy for about US$18 (Casas Becerra 2008). To our knowl edge, com pre hen
sive data on pri vate pro vi sion of the EC are not avail  able, though anec dotal evi dence 
sug gests lim ited avail abil ity in phar ma cies around 2008–2009 (Congreso Nacional 
de Chile 2010:45). It is impor tant to note that while our aim here is to assess the 
impact of the free pub lic pro vi sion of the EC pill, the legal fnd ings do affect pri vate 
access to the EC pill through phar ma cies, as the ini tial legal fnd ing clar i fed that 
phar ma cies could, if desired, pro vide the EC pill (NuevoChiquero and Pino 2019:5).

Data and Methods

Data

We con struct a munic i pal ity × year data set based on var i ous sources of admin is
tra tive health records and mea sures of EC pill avail abil ity. We include a num ber of 
timevary ing con trols to cap ture poten tial deter mi nants of municipallevel roll out.8 
Our data cover the 15year period of 2002–2016, which com prises (1) the pre–EC 
pill period of 2002–2008 used as a base line; (2) the roll out period of 2009–2011, for 

5 These are known as matronas/matrones and play a key role in the pro vi sion of repro duc tive health and 
con tra cep tive advice (see Baba et al. (2020) for dis cus sion).
6 The con tents of these norms were con frmed in a struc tured inter view with a mid wife.
7 For exam ple, in 2010, fg ures from FONASA, the pub lic health insur ance sys tem, show there were 
3,507,325 women enrolled, and fg ures from the National Institute of Statistics of Chile esti mate the total 
pop u la tion of women of repro duc tive age at 4,574,965. This sug gests that 76.7% of women of repro duc tive 
age are enrolled in the pub lic health sys tem. On aver age, users of the pub lic health sys tem in Chile have 
a lower income, though the sys tem is widely used across income quin tiles (Frenz et al. 2013). All costs 
related to child birth and pre na tal care are cov ered by the pub lic health sys tem, with users not required to 
cover outofpocket costs, pro vided they are enrolled in FONASA.
8 The munic i pal deter mi nants of the deci sion to pro vide the EC pill have been discussed in Bentancor and 
Clarke (2017). Among a large num ber of var i ables con sid ered, EC pill pro vi sion was only robustly cor re
lated with may oral party, with pro vi sion less likely where may ors represented “con ser va tive” parties. As 
we dis cuss in the Methods sub sec tion, our esti ma tes do not rely on mayor char ac ter is tics being unre lated 
to the deci sion to pro vide the EC pill, but they must not be sys tem at i cally related to when the EC pill was 
made avail  able or to other invest ments in mater nal health.
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which we can mea sure munic i pallevel var i a tion in avail abil ity; and (3) the full sup
ply period of 2012–2016. In both the “roll out” and “full sup ply” peri ods, we observe 
the num ber of EC pills dis bursed by the Chilean pub lic health sys tem.

Measures of Maternal Health

Our object of inter est, mater nal mor bid ity, is mea sured by two out comes: the rate 
of abor tionrelated mor bid ity and the rate of hem or rhage early in preg nancy (num
ber of cases per 1,000 women of repro duc tive age, defned as ages 15–49 inclu sive). 
 Abortionrelated causes are often exam ined in the wider lit er a ture when con sid er ing the 
impacts of unsafe abor tion, and they include all  forms of mor bid ity clas si fed as one of 
the ICD10 codes O02–O08 (e.g., spon ta ne ous abor tion and com pli ca tions fol low ing 
induced ter mi na tions). This cod ing is pro vided in Singh and Maddow Zimet (2016). 
Second, we con sider “hem or rhage prior to 20 weeks of ges ta tion” (IDC10 code O20). 
This out come is of inter est (1) given its impor tance as one of the major com pli ca
tions of unsafe abor tions (Gerdts et al. 2013; World Health Organization 2018) and 
(2) given that it may plau si bly be related to the arrival of the EC pill, because of the 
wide spread use of misoprostol in clan des tine abor tions prior to the avail abil ity of the 
EC pill in Chile. Discussions of the rela tion ship between misoprostol use, clan des tine 
abor tion, and hem or rhage are pro vided in Clarke and Mühlrad (2020), Grimes et al. 
(2006), and Pourette et al. (2018). The key poten tial mech a nism of action is that safe 
EC pill usage may crowd out unsu per vised and poten tially unsafe use of misoprostol, 
which can result in severe bleed ing. Estimates from the med i cal lit er a ture sug gest that 
22% of deaths due to hem or rhage in the frst tri mes ter are caused by abor tion (Haeri 
and Dildy 2012) (sim i lar val ues are not reported for nonmortal com pli ca tions), lend
ing plau si bil ity to this suggested link. We gen er ate munic i pal itylevel rates of these 
events from highqual ity microdata reg is ters record ing all  inpa tient hos pi tal i za tions in 
the coun try (in both pub lic and pri vate sys tems), which are avail  able for 2001–2017. 
These records con sist of an obser va tion for each inpa tient stay and include a lim ited 
num ber of covariates, such as patient’s sex and age, the ICD10 code reg is ter ing the 
rea son for the stay, and the date of entry and exit.9 Although we cap ture any hos pi
tal i za tion using this data, we will not observe any ambu la tory vis its to pri mary care 
clin ics. In gen eral, these vis its will be far less seri ous. It is impor tant, how ever, to note 
that all  esti ma tes in this study do not account for these cases.10

Measures of EC Pill Rollout and Usage

We gen er ate two mea sures of roll out and usage of the EC pill in Chile, which is 
our prin ci pal inde pen dent var i able of inter est. For the roll out, our frst indi ca tor is a 

9 We observe the uni verse of 26.2 mil lion hos pi tal vis its occur ring over this period, 99.74% of which are 
cor rectly matched to the munic i pal ity of res i dence of the patient. Unfortunately, these data do not include 
richer covariates, such as reli gion or eth nic ity.
10 Although we do not have access to microdata for ambu la tory vis its, macrolevel infor ma tion shows 
that there are many such vis its in the coun try each year. For exam ple, nation wide in 2016, there were 
755,547 ambu la tory vis its clas si fed as gyne co log i cal check ups, com pared with 299,855 hos pi tal i za tions 
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dummy var i able derived from a series of tele phone sur veys conducted between 2009 
and 2011 (Dides et al. 2009; Dides et al. 2010; Dides et al. 2011). In these sur veys, 
local health cen ters in each munic i pal ity were asked whether they pre scribe the EC 
pill and under what cir cum stances. If the cen ters responded that they do, the munic i
pal ity is clas si fed as pro vid ing EC. If they reported that they do not or that they only 
pro vide it in the lim ited case of rape, then they are clas si fed as nonpill munic i pal i
ties. Second, for mea sur ing inten sity of use, we gen er ate a rate of pill dis burse ments 
and a rate of pill rejec tions, by har mo niz ing pre vi ously unused admin is tra tive data 
pro vided by the min is try of health. In the case of rejected pill requests, these began 
being recorded only in 2010, so data on this are not observed in 2009. Figure 1 shows 
the num ber of munic i pal i ties recorded to allow EC pill dis burse ment and the actual 
dis burse ments according to min is try of health data. In Table A1 of the online appen
dix, we doc u ment that these sources are in gen eral agree ment. We note that in a small 
num ber of cases, munic i pal i ties that report in tele phone sur veys that they do not pro
vide the EC pill actu ally do. In these cases, we update the mea sure of avail abil ity such 
that these munic i pal i ties are cor rectly recorded as allowing the EC pill.

Other Municipal-Level Records

Finally, we col lected or gen er ated sev eral other data sources at the munic i pal × year 
level. These are (1) the pop u la tion of women of repro duc tive age (pro vided by the 

for rea sons related to mater nal health. Thus, our microdata cap ture only one (impor tant) mar gin of health 
care uti li za tion. It is worth not ing that for both prin ci pal mor bid ity out comes (hem or rhage and abor tion
related causes), a large major ity of cases would be expected to be treated in hos pi tal, as laid out in the 
gov ern ment’s tech ni cal treat ment guide lines (Ministerio de Salud 2011).

Fig. 1 The rollout of the EC pill in Chile. Administrative data on pill disbursements were obtained from 
the full Monthly Health Statistics (Resúmen de Estadísticas Mensuales) of the Chilean Ministry of Health; 
these values were provided in a series of disaggregated online ledgers. Ledgers were transcribed to create 
a consistent municipallevel register of all EC pills disbursed. A research assistant frst transcribed data by 
hand, and a full audit of the transcription was then conducted; discrepancies were found and corrected in 
0.29% of cases.
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7Access to the EC Pill and Women’s Reproductive Health in Chile

National Statistical Institute); (2) the iden tity, sex, and party of each munic i pal mayor 
and his/her vote share (from the Electoral Service); and (3) admin is tra tive records on 
all  other con tra cep tive dis burse ments through the pub lic health ser vice, and pla cebo 
health out comes gen er ated from the same admin is tra tive health records (male mor
bid ity, and morbidities in the puer pe rium period).

We com bined these data sources into a data set of Chile’s 346 munic i pal i ties over 
15 years, or 5,190 obser va tions/reg is ters. A small num ber of obser va tions have miss ing 
mea sures in cer tain peri ods. In par tic u lar, our mea sure of EC pill avail abil ity has 103 
miss ing obser va tions for years in which munic i pal i ties did not pro vide infor ma tion on 
their pill dis burse ment sta tus. Similarly, the mea sure of refused pills is not avail  able for 
2009. We doc u ment sum mary sta tis tics in the fol low ing sec tion.

Methods

We exploit the stag gered arrival of the EC pill to dif fer ent munic i pal i ties by esti mat
ing the fol low ing panel eventstudy spec i f ca tion:

 Healthct = α0 + j=−8
9∑ δ− jΔEC Pillc,t+ j + ′Xct Γ+φc +µt + εct .  (1)

Here we fol low the nota tion of Freyaldenhoven et al. (2018), where δ–1 = 0, so that 
our ref er ence period is one year prior to adop tion in each munic i pal ity. We are inter
ested in the nine yearly leads and eight yearly lags of the pol icy change, where leads 
cap ture any prevailing trends prior to the reform in ear lier ver sus later adopting 
munic i pal i ties, and lags show the change in health out comes fol low ing EC pill avail
abil ity. Given var i a tion in reform tim ing, ini tial leads and lags cap ture dif fer ences in 
treat ment sta tus (treated vs. untreated), while later peri ods cap ture pure var i a tion in 
tim ing. Year and munic i pal fxed effects μ𝑡 and ϕ𝑐 absorb time and munic i pal invari
ant fac tors, and stan dard errors are clus tered by Chile’s 346 munic i pal i ties. As well 
as cap tur ing any dynamic impacts of the reform (e.g., grow ing knowl edge dif fu sion), 
spec i f ca tion (1) pro vi des evi dence in favor of par al lel (pre)trends if we can reject 
that each δj = 0 ∀ j < 0, given that prior to the reform, out comes in both treated and 
untreated munic i pal i ties were fol low ing sim i lar ten den cies.

Healthct refers to aver age rates of mor bid ity and EC Pillc,t refers to the avail abil
ity of the EC pill in munic i pal ity 𝑐 at time 𝑡. We include timevary ing con trols Xc,t 
cap tur ing socio po lit i cal char ac ter is tics of each munic i pal ity, as laid out in the Data 
sub sec tion, although we also show spec i f ca tions with out con trols. Observations are 
con sis tently weighted by pop u la tion.11 It is impor tant to note that in all  cases, EC Pill 
refers to free pro vi sion by the pub lic health sys tem. In Chile, fol low ing the pas sage 
of the EC pill laws, the pill was also sold at pri vate phar ma cies. Unlike pub lic data, 
off cial data on EC pill usage in the pri vate sys tem are not avail  able (Fernández et al. 
2016). Thus, all  esti ma tes refer to the impact of the pub lic reform. Although we can
not for mally assess the impact of pri vate mar ket pro vi sion with out data on dis burse
ments, if pri vate pro vi sion flls gaps not met by the pub lic health sys tem “spill ing 

11 We do, how ever, doc u ment unweighted results, but our pre ferred esti ma tes always weight by pop u la tion 
to ensure that esti ma tes are not driven by munic i pal i ties with very few hos pi tal i za tions where small total 
shifts can result in very large pro por tional changes.
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8 D. Clarke and V. Salinas

over” to areas not yet treated by the pub lic sys tem, our esti ma tes will under state the 
actual full effect of EC pill avail abil ity (Clarke 2019).

Panel eventstudy mod els such as those in Eq. (1) have sig nif  cant advan tages over 
stan dard para met ric sin glecoef f cient, twoway fxedeffects mod els of the fol low ing 
form:

 Healthct = α +βECPillct + ′Xct Γ + φc + µt + εct ,  (2)

where EC Pillct is a binary var i able indi cat ing that the EC pill is avail  able in munic i
pal ity c and time t. Specifcally, such mod els take care of recent cri tiques that single  
coeffcient mod els may be biased if effects are het ero ge neous over time (Goodman
 Bacon 2018). However, recent advances by de Chaisemartin and D’Haultfoeuille 
(2020) pro pose an esti ma tor to avoid issues relat ing to het ero ge neous impacts over 
time and timevary ing adop tion of pol i cies. We thus fol low their pro posed DIDM esti
ma tor in line with Eq. (2) (full details of this method are included in the online Appen
dix C).12 This esti ma tor con sists of com par ing out comes between all  units that change 
their EC pill sta tus with those that have not yet changed, around the time that the 
pol icy change occurs. This is implemented fol low ing de Chaisemartin et al. (2019), 
where we can observe both imme di ate changes and changes over the fol low ing two 
years given the var i a tion in treat ment adop tion. In addi tion, we esti mate mir rored 
leads as pla cebo tests, which imple ment the same com par i sons between chang ing and 
unchang ing units, but in peri ods entirely before treat ment is adopted. Besides allow
ing for a sin gle sum mary esti mate, this method offers the ben e ft that all  iden ti f ca tion 
is drawn off the time period in which the stag gered adop tion of the EC pill occurred. 
We con sis tently con duct infer ence using a blockboot strap pro ce dure allowing for 
withinmunic i pal ity cor re la tions over time. We also explore one spec i f ca tion where 
EC Pillct is replaced with Pill Rejectedct, indi cat ing whether each munic i pal ity refused 
to dis burse requested EC pills in a given year.

Finally, we pro pose a series of mod els to take advan tage of the inten sity of use of 
the EC pill. The frst is a fully interacted eventstudy spec i f ca tion in which we rees
timate Eq. (1), how ever, we now esti mate a series of lags and leads for three munic
i pal ity types (low/medium/high inten sity) based on terciles of EC pill dis burse ments 
from off cial min is try of health dis burse ment data, specifcally,

Healthct = α0 + i=1
3∑ j=−8

9∑ δi,− jΔ EC Pillc,t+ j × Pill Intensity = i( ) + ′Xct Γ+φc +µt + εct ,

(3)

where all  details fol low Eq. (1), yet we now strat ify by munic i pal treat ment inten sity 
(indexed with 𝑖 here). Controls ′Xct are included sep a rately for each tercile expo sure 
group.13 This model extends Eq. (1) to exam ine whether any health impacts are larger 
in areas with more inten sive usage of the EC pill. Note that here we are sim ply break
ing down aver age impacts into inten sityspe cifc groups in a sin gle model, allowing for 
treat ment het ero ge ne ity where groups are con stant over time. Here, het ero ge ne ity is 

12 We acknowl edge an anon y mous ref eree for suggesting this strat egy.
13 The sep a ra tion into terciles of inten sity of EC pill usage is an arbi trary choice. We could pres ent alter na
tive groups; how ever, this com pli cates the pre sen ta tion of results and chal lenges sta tis ti cal power, and so 
we limit results here to three pol icyspe cifc expo sure groups.
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9Access to the EC Pill and Women’s Reproductive Health in Chile

deter mined by inten sity of pol icy adop tion. Such mod els documenting het ero ge ne ity in 
a dif fer enceindif fer ences set ting are fre quently esti mated; see, for exam ple, Bhalotra 
and Venkataramani (2015) (by race/age) and Myers and Ladd (2020) (by expo sure 
time). Finally, for com plete ness, we doc u ment effects based on a sin glecoef f cient, 
twoway fxedeffects model, in which the EC Pill indi ca tor from Eq. (2) is replaced 
with a mea sure of the rate of pill dis burse ment in a given munic i pal ity per 1,000 women:

 Healthct = α +βPill Disbursementsct + ′Xct Γ + φc + µt + εct .  (4)

Here, once again, any munic i palspe cifc or timespe cifc fac tors are cap tured by 
respec tive fxed effects, and β cap tures the inten sive mar gin impact of EC pill avail
abil ity. As in the case of Eq. (2), rather than esti mate this model using ordi nary least 
squares, we fol low the de Chaisemartin and D’Haultfoeuille (2020) DIDM pro ce dure, 
in which we also con sider one spec i f ca tion where Pill Disbursements𝑐𝑡 is replaced by 
Pill Rejectionsct to con sider the (exten sive mar gin) impact of rejected EC pill requests. 
Additional details related to esti ma tion are pro vided in the online Appendix C.

Results

Descriptive Statistics

Figure 2 pres ents descrip tive plots of the two prin ci pal health out comes over time.14 
Abortionrelated mor bid ity (panel a) shows a slight down ward trend from 2002 to 
2007, but a clear and sharp reduc tion fol low ing the roll out of the EC pill in 2009. 
Regarding hem or rhage early in preg nancy (panel b), there is less evi dence sug ges tive 
of a trend break, with a gen eral reduc tion in cases observed from 2002 to 2017.

Descriptive sta tis tics of all  mor bid ity and con tra cep tive mea sures are pro vided as 
munic i palbyyear aver ages in Table 1. We observe that abor tionrelated mor bid ity 
early in preg nancy is con sid er ably more com mon than hem or rhage, at 5.8 ver sus 1.4 
cases per 1,000 women of repro duc tive age. The rate of mor bid ity in the puer pe rium 
falls between these two rates, at 3.0 cases per 1,000.15 On aver age, each munic i pal ity 
pre scribes 22 EC pills per year, though larger munic i pal i ties pre scribe many more, 
with a max i mum dis burse ment of 1,029. The num ber of pills refused is con sid er ably 
lower, at an aver age of 2.4 per munic i pal ity, though once again, we note that there are 
munic i pal i ties who refuse many requests, with a max i mum of 914 per year.

EC Pill Rollout and Morbidity Outcomes

Binary Treatment Measures Capturing EC Rollout

Figure 3 pres ents main eventstudy spec i f ca tions fol low ing Eq. (1). We con sider a 
base line model with timevary ing con trols, and dis cuss sev eral alter na tive spec i f ca
tions—includ ing mod els with out con trols—in the fol low ing sec tion. Panel a dis plays 

14 Plots by quin quen nial agegroup are pro vided in Figures A1 and A2 in the online appen dix.
15 As discussed later, we will con sider this in pla cebo tests.
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Fig. 2 Trends of abortionrelated morbidity and hemorrhage early in pregnancy. All cases were identifed 
from administrative health data on all hospitalizations in the country. Abortionrelated morbidity refers 
to all ICD10 codes capturing pregnancies with abortive outcomes (O02–O08), and hemorrhage early in 
pregnancy refers to ICD10 code O20. Dashed red lines indicate the beginning of the EC rollout.

the event study for rates of abor tionrelated mor bid ity. All preevent pill leads to the 
left of −1 on the hor i zon tal axis are observed to be close to zero and quite flat, with no 
sig nif  cant dif fer ences between early and later adopt ers in the prereform period. In the 
postreform period, we see a grad ual reduc tion, begin ning with a down ward move ment 
in the frst year of the EC pill’s adop tion in a given munic i pal ity. However, because 
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11Access to the EC Pill and Women’s Reproductive Health in Chile

the stan dard errors are quite large, these impacts become sig nif  cant only around the 
fourth year post–EC pill adop tion. The effect size grows con stantly over time, in line 
with the expanding avail abil ity of the EC pill in the coun try (refer to Tables A2 and 
A3 in the online appen dix). In the frst year of EC pill adop tion, the point esti mate 
sug gests 0.2 fewer cases of abor tionrelated mor bid ity per 1,000 women, grow ing to 
one fewer case per 1,000 women four years post adoption and slightly more than two 
fewer cases eight years post adoption.

In panel b of Figure 3, we pres ent results for rates of hem or rhage early in preg
nancy, observ ing no sta tis ti cally sig nif  cant change post–EC pill reform. This sug
gests that health improve ments owing to EC pill avail abil ity in this con text are 
because of fewer observed cases of abor tionrelated mor bid ity in hos pi tals, rather 
than a fall in cases clas si fed as hem or rhage early in preg nancy.16 Although, in gen
eral, our pre ferred spec i f ca tions are weighted based on the pop u la tion of women in 
each munic i pal ity, we pres ent unweighted spec i f ca tions in Figure A3 of the online 
appen dix and observe sim i lar pat terns in the case of abor tionrelated mor bid ity (a 
reduc tion post–EC pill roll out) but with slightly wider con f dence inter vals and a 
slight reduc tion in the case of hem or rhage early in preg nancy when not weighting by 

16 Note from Table 1 that the rate of abor tionrelated mor bid ity is more than four times as high as the rate 
of hem or rhage early in preg nancy.

Table 1 Summary sta tis tics on mor bid ity and the avail abil ity and pro vi sion of the emer gency con tra cep tive 
pill, among indi vid u als aged 15–49, Chile, 2002–2016

Measure Observations Mean SD Min. Max.

No. of Cases of AbortionRelated Morbidity 5,190 79.88 130.93 0 1,037
No. of Cases of Hemorrhage Early in Pregnancy 5,190 9.51 13.22 0 145
No. of Complications Related to the Puerperium 5,170 30.86 50.49 0 1,135
No. of Cases of AllCause Male Morbidity 5,170 345.93 499.42 0 6,603
Population of Women of Reproductive Age 5,190 13,016.50 21,084.08 10 175,979
Population of Men of Reproductive Age 5,190 13,157.60 20,848.55 68 173,079
AbortionRelated Morbidity per 1,000 Women 5,190 5.81 4.17 0 200
Hemorrhages per 1,000 Women 5,190 1.38 1.87 0 18
Complications Related to the Puerperium per 

1,000 Women 5,170 3.00 3.67 0 100
Male Morbidity per 1,000 Men 5,170 30.38 16.53 0 325
Municipality Has Pill Availability 5,190 0.49 0.50 0 1
No. of Pills Disbursed 5,190 21.77 74.58 0 1,029
No. of Pills Refused 4,844 2.43 22.78 0 914
Pills Disbursed per 1,000 Women 5,190 1.92 8.60 0 405
Pill Requests Rejected per 1,000 Women 4,844 0.38 12.55 0 862

Notes: Summary sta tis tics are documented for munic i pal ity  ×  year cells, using admin is tra tive data on inpa
tient stays released by the Chilean Ministry of Health and mea sures of the avail abil ity and usage of the 
emer gency con tra cep tive pill col lected by sur vey and in a munic i pal health sur veil lance sys tem. There are 
346 munic i pal i ties in Chile, so there is a max i mum of 346 cells per year. Information on pop u la tions is 
pro vided by the National Institute of Statistics. As cod i fed in Decree 1671 of the min is try of health, any 
hos pi tal i za tions must be recorded in a stan dard way; records exist for each visit starting at the admin is tra
tive point of entry to the hos pi tal, so will cap ture vis its even if they are for less than one day.
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Fig. 3 Eventstudy tests of the impact of the EC pill on maternal health outcomes. Event studies follow 
specifcation (1) and are weighted using the number of women of reproductive age in each municipality; 
standard errors are clustered by municipality. Unweighted specifcations are displayed in Figure A3 in the 
online appendix. Vertical lines indicate one year prior to the frst year in which a municipality disbursed 
the EC pill. Light and dark shading indicate 95% and 90% CIs, respectively.

the pop u la tion of women. It is impor tant to note that in the case of hem or rhage early 
in preg nancy, this is sug ges tive of impacts observed in smaller munic i pal i ties, which 
receive rel a tively greater impor tance in unweighted spec i f ca tions.

Figure 4 pres ents alter na tive DIDM esti ma tes that explic itly con trast munic i pal i
ties whose EC pill sta tus changes from unavail able to avail  able with munic i pal i ties 
whose EC pill sta tus does not change in the period surrounding the reform. In pan els 
a and c, we pres ent full DIDM dynamic and pla cebo esti ma tes quan ti fy ing the impacts 
of EC pill avail abil ity on abor tionrelated mor bid ity and hem or rhage, respec tively. 
Each coef f cient com pares mor bid ity rates between munic i pal i ties that gained access 
to the EC pill and those whose sta tus did not change. Pretreatment years (−3, −2, and 
−1) are pla cebo esti ma tes given that they com pare sim i lar changes in peri ods before 
the adop tion took place. In the case of post treat ment lags (0, 1, and 2), esti ma tion 
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Fig. 4 DIDM estimates of the impact of the EC pill on maternal health outcomes. In all panels, leads −3, 
−2, and −1 are placebo tests, while lags 0, 1, and 2 are immediate or dynamic effects. The thin black line 
presents point estimates, the thick gray error bar indicates 90% CIs, and the thinner gray error bar indi
cates 95% CIs. Panels a and c estimate specifcation (2) using a binary “EC availability” measure, while 
panels b and d estimate specifcation (2) but replace availability with a binary “pill rejected” indicator. All 
specifcations follow de Chaisemartin and D’Haultfoeuille (2020), where flexible year fxed effects and 
municipal fxed effects are included, along with all control variables described in Figure 3. Inference was 
conducted using a blockbootstrap by municipality. Global effect sizes for each model (and standard errors 
in parentheses) are indicated on plots. †p < .10; **p < .01

is driven by areas in which treat ment sta tus remains con stant for 1, 2, and 3 years, 
respec tively.17 For abor tionrelated mor bid ity, we observe results that are broadly in 
line with those documented in event stud ies. Although preadoption leads are small 
and cen tered around zero, an imme di ate reduc tion is observed in the year that the 
EC pill became avail  able, grow ing to a sig nif  cant impact of about one fewer case 
per 1,000 women two years postreform. In this case, the global esti mate con sid er ing 
all  dynamic leads fol low ing de Chaisemartin et al. (2019) is −0.837 fewer cases of 
abor tion per 1,000 women (presented in panel a). Note that this effect is siz able when 
con sid er ing the total num ber of cases in the pop u la tion, account ing for slightly more 
than 12% of inpa tient cases relat ing to abor tion in the prereform period. For hem or

17 Because iden ti f ca tion is drawn entirely by units that change treat ment sta tus, and changes in treat ment 
sta tus all  occur in some period between 2008 and 2011, we can not esti mate greater than three pre treat ment 
and three post treat ment indi ca tors.
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14 D. Clarke and V. Salinas

rhage early in preg nancy, sim i lar pat terns are observed to those from event stud ies, 
with insig nif  cant pla cebo and post treat ment indi ca tors, once again suggesting no 
sig nif  cant change in rates of hem or rhage because of EC pill avail abil ity.

In Table A4 of the online appen dix, we pres ent total treat ment effects for each of these 
var i ables (pooling all  post treat ment indi ca tors) in each quin quen nial agegroup from 
15–19 up to 45–49. Column a pres ents the global sum mary of pan els a and c of Figure 4. 
We observe that the global impact of −0.837 in the case of abor tionrelated mor bid ity is 
driven mainly by youn ger women, with sig nif  cant impacts among the 15 to 19year
old pop u la tion and the 25–29 agegroup. In the case of hem or rhage early in preg nancy, 
in weighted spec i f ca tions, we observe insig nif  cant esti ma tes across all  ages. Table A5 
of the appen dix pres ents sim i lar esti ma tes with out weighting by munic i pal pop u la tions, 
and here we observe reduc tions in abor tionrelated mor bid ity and again some evi dence 
sug ges tive of reduc tions in hem or rhage when pop u la tion weights are not applied.

Impact of Rejection of EC Pill Requests on Outcomes

Panels b and d of Figure 4 pres ent data on the role that rejected requests for the EC 
pill play on mater nal health out comes. We employ mod els iden ti cal to those for pan els 
a and c, but rather than con sid er ing whether a munic i pal ity off cially allows EC pill 
dis burse ments, we exam ine the impact of munic i pal i ties off cially rejecting EC pill 
requests from women. In the case of abor tionrelated mor bid ity, we observe impacts 
that are oppo site to those described based on EC pill avail abil ity. Where munic i pal i ties 
ever reject EC pill requests, we observe slight increases in the rate of abor tionrelated 
mor bid ity, with a point esti mate of 0.176 addi tional cases in the postEC period (refer 
to aver age esti mate presented in panel b). This point esti mate accounts for about 3% 
of the base line rate of abor tionrelated mor bid ity nation wide. In turn ing to hem or rhage 
early in preg nancy, a sim i lar effect is observed—0.074 more cases fol low ing EC pill 
rejec tion—but in this case, the effects are not sta tis ti cally sig nif  cant.

Combining Binary Treatments With Intensity of EC Pill Usage

Finally, we turn to mod els that con sider the inten sity of use of the EC pill and the 
impact of total dis burse ments on health out comes. In panel a of Figure 5, we doc
u ment that highinten sity pill munic i pal i ties have the larg est reduc tion in abor tion
related mor bid ity fol low ing the intro duc tion of the EC pill. Indeed, when strat i fy ing 
by the inten sity of EC pill roll out, only in this highest inten sity group are the effects 
imme di ately sig nif  cant, with point esti ma tes gen er ally being the most neg a tive 
among all  groups. In the frst three post–EC pill peri ods, reduc tions of 0.8–1.0 fewer 
cases of abor tionrelated mor bid ity are observed per 1,000 women. In medium
inten sity areas, sig nif  cant effects are also observed, though they emerge more grad u
ally, while in lowinten sity areas, sig nif  cant effects are never observed. We rep li cate 
these results for hem or rhage early in preg nancy in panel b. In this case, and in line 
with the fact that we never observe sig nif  cant impacts in the entire pop u la tion on 
rates of hem or rhage early in preg nancy, we observe no sig nif  cant effects at any point 
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Fig. 5 Eventstudy tests of the intensity of EC pill provision on maternal health outcomes. Each set of point 
estimates and 95% confdence intervals refers to the EC pill rollout leads and lags for municipalities with 
low, medium, and high rates of pill disbursements. These defnitions were created using the rate of pill 
disbursement per municipality, splitting the sample into three evenly sized groups. Coeffcients are slightly 
shifted around the yearly leads and lags to visualize each estimate separately. Vertical lines indicate one 
year prior to the frst year in which a municipality disbursed the EC pill. See Figure 3 for additional details.

(either pre or post treat ment) or in any group—addi tional evi dence suggesting that 
effects are largely focused on abor tionrelated mor bid ity cases.

For com plete ness, we also pres ent DIDM esti ma tes fol low ing Eq. (4) in which our 
treat ment var i able is the num ber of pills dis bursed per 1,000 women. Table 2 pro vi des a 
sum mary of all  DIDM mod els: for com par i son, the binary mod els discussed ear lier (EC 
pill avail abil ity in col umn 1 and EC pill rejec tion in col umn 3), and then using con tin u ous 
mea sures (col umns 2 and 4). In col umn 2, we con sider the DIDM esti mate fol low ing de 
Chaisemartin and D’Haultoeuille (2020) in which instead of a sim ple binary avail abil ity 
mea sure, we con sider a treat ment mea sure cap tur ing the num ber of EC pills dis bursed per 
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1,000 women in the munic i pal ity. Then, in col umn 4, we con sider a sim i lar model, but 
rather than EC pill dis burse ments per 1,000, we use EC pill rejec tions per 1,000 women.

In col umn 1 of panel a, we observe the (pre vi ously discussed) clear reduc tion in 
rates of abor tion fol low ing EC pill avail abil ity. In col umn 2, we also observe that the 
point esti mate (of −0.062 fewer cases) is sug ges tive of larger reduc tions in abor tion
related mor bid ity in munic i pal i ties with more EC pill dis burse ments. However, these 
con tin u ous mod els are esti mated with con sid er able impre ci sion, suggesting quite wide 
con f dence inter vals that over lap zero. Broadly sim i lar pat terns are observed when 
con sid er ing EC pill rejec tions in col umns 3 and 4. There is evi dence of a clear and 
sig nif  cant (at least at 90%) increase in rates of abor tion when munic i pal i ties refuse to 
dis burse EC pills, and rates of abor tionrelated mor bid ity are esti mated to be higher 
when rates of EC pill rejec tion are higher, but this lat ter “con tin u ous” effect is not 
esti mated with suf f cient pre ci sion to reject a null of no gra di ent in lev els of inten sity.

Table 2 DIDM aggre gate esti ma tes and pla cebo tests for the impact of emer gency con tra cep tive pill  
avail abil ity and pill refusal on abor tionrelated mor bid ity and hem or rhage early in preg nancy, using 
binary and con tin u ous clas si f ca tions

Pill Availability Pill Rejection

Model 1 Model 2 Model 3 Model 4

A. AbortionRelated Morbidity
Binary clas si f ca tion (EC pill) –0.837** 0.176†

Continuous clas si f ca tion (EC pills per 1,000 women)
(0.388)

–0.062
(0.078)

(0.104)
0.168

(0.166)
Placebo 1 0.120 0.021 −0.062 −0.045

(0.187) (0.098) (0.193) (0.110)
Placebo 2 −0.111 0.063 −0.086 −0.044

(0.223) (0.115) (0.119) (0.111)
Placebo 3 0.218 −0.046 −0.016 −0.016

(0.268) (0.095) (0.163) (0.200)
No. of obser va tions 5,190 5,190 5,190 5,190

B. Hemorrhage Early in Pregnancy
Binary clas si f ca tion (EC pill)

0.054
(0.159)

0.074
(0.058)

Continuous clas si f ca tion (EC pills per 1,000 women) 0.018
(0.039)

0.076
(0.055)

Placebo 1 −0.044
(0.091)

−0.025
(0.034)

−0.023
(0.067)

−0.012
(0.031)

Placebo 2 0.110 0.036 0.092 0.068
(0.134) (0.032) (0.064) (0.062)

Placebo 3 0.020 −0.004 0.011 −0.009
(0.107) (0.036) (0.071) (0.066)

No. of obser va tions 5,190 5,190 5,190 5,190

Notes: Binary clas si f ca tions were employed for mod els 1 and 3 to exam ine indi ca tors of EC avail abil ity 
or refusal, while con tin u ous clas si f ca tions were used for mod els 2 and 4 to exam ine esti mated impacts of 
the num ber of pills dis bursed or refused per 1,000 women of repro duc tive age. For other details, see Figure 
4 notes. Standard errors are shown in paren the ses.
†p < .10; **p < .01
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17Access to the EC Pill and Women’s Reproductive Health in Chile

Placebo Outcomes, Alternative Explanations, and Additional Tests

Despite the eventstudy evi dence and lack of pretrends, we are still concerned that 
these results may be cap tur ing sys tem atic dif fer ences in prevailing health out comes 
within munic i pal i ties. If, for exam ple, at the same time the EC pill was adopted, 
munic i pal i ties engaged in gen eral healthpro mot ing pol i cies or more aggres sive con
tra cep tive cam paigns, our esti ma tes may cap ture the effects of these activ i ties, rather 
than a true EC pill effect. We exam ine this in sev eral ways. First, in all  results pre
sented, we have included con trols for a mayor’s party, gen der, and vote share upon 
elec tion. Recent work by NuevoChiquero and Pino (2019), which pro vi des a com pre
hen sive anal y sis of the EC pill roll out and its impacts on con tra cep tive use, sug gests 
that the EC pill in Chile may have—beyond any direct effect—also had a tech no
log i cal change effect, given that it drove shifts toward more mod ern con tra cep tive 
meth ods. We have col lected and sys tem a tized admin is tra tive records on the full cov
er age of con tra cep tive meth ods used in Chile for the entire pop u la tion cov ered by the 
pub lic health sys tem. These data include all  freely pro vided con tra cep tive meth ods 
dis bursed by the state. In Figure 6, we plot trends in alter na tive con tra cep tive meth
ods used in Chile between 2003 and 2017 based on these admin is tra tive data. It is 
inter est ing to note that there has been a clear and grad ual shift in con tra cep tive meth
ods used within the pub lic health sys tem in the coun try, in par tic u lar, a steady shift 
away from the cop per IUD and toward inject able meth ods. We have, thus, included 
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Fig. 6 Coverage of alternative contraceptive methods used in Chile. Administrative data on all contracep
tive disbursements provided by the public health system were transcribed (at the health service level) from 
the full Monthly Health Statistics (Resúmen de Estadísticas Mensuales) of the Chilean Ministry of Health. 
Data were provided for the copper IUD, the oral pill (both the combined estrogen and progestin pill as well 
as the progestinonly pill), injectable contraceptives, and condoms (requested by women or men). Trends 
displayed are for the total population covered by each method in the entirety of the country.
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18 D. Clarke and V. Salinas

timevary ing con trols that cap ture cov er age of other mod ern meth ods in all  the mod
els displayed up to this point in the study.18

We do, how ever, doc u ment that our results are not driven by these par tic u lar con
trol var i ables and mod el ing choices. In Figures A5–A8 of the online appen dix, we 
rep li cate our anal y sis of the health impacts of the EC pill uncon di tional on time
vary ing con trols and observe that, in each case, the documented fnd ings are sub stan
tively sim i lar. We also show that the pre vi ously documented results are not sen si tive 
to includ ing only polit i cal con trols (refer to Figures A9–A12 of the online appen dix, 
cor re spond ing to pan els a and b of Figures 3 and 5, respec tively).

More gen er ally, to pro vide a test of the idea that these results may be cap tur ing 
gen eral improve ments in health rather than any thing related to the EC pill, we con
duct sev eral pla cebo tests. These tests con sist of esti mat ing iden ti cal spec i f ca tions 
fol low ing Eq. (1) but now using health out comes that do not plau si bly depend on EC 
pill avail abil ity. The frst of these is a pure pla cebo test in which we con sider rates of 
male mor bid ity between the ages of 15 and 49. This age range is anal o gous to that 
of women when they expe ri ence the repro duc tive health out comes con sid ered pre
vi ously. We also con sider an alter na tive pla cebo test based on mor bid ity dur ing the 
puer pe rium period for women aged 15–49. Although this will not reflect the mech
a nism discussed ear lier in which the EC pill can act as a sub sti tute for clan des tine 
abor tion, it is not nec es sar ily a per fect pla cebo if the EC pill impacts the com po si tion 
of cohorts of moth ers.19

We pres ent these results in Figure 7. Panel a illus trates the impact of the roll out 
of the EC pill on all cause male mor bid ity. We observe no sig nif  cant impacts, with 
results clus tered around 0 cases per 1,000 men (the mean for this out come, given in 
Table 1, is 30 inpa tient vis its per 1,000 men per year), suggesting that the fnd ings 
discussed ear lier are not sim ply proxying gen er al ized improve ments in health occur
ring in munic i pal i ties that adopted the EC pill ear lier. In panel b, we observe no sta
tis ti cally sig nif  cant lag or lead terms for com pli ca tions in the puer pe rium, although 
point esti ma tes are slightly nois ier. These results again sug gest that the repro duc tive 
health out comes seen ear lier are not proxying gen eral improve ments in health, or 
even gen eral improve ments in mater nal health, but are spe cifc to causes early in 
ges ta tion, con sis tent with the EC pill act ing to pre vent unsafe health behav iors early 
in preg nancy. We note that these pla cebo tests hold even when con sid er ing inten sity 
of use of the EC pill and DIDM mod els. Identical event stud ies esti mated by dif fer ent 
terciles of EC pill use (as presented for the main out comes in Figure 5) are displayed 
in Figure A13 of the online appen dix, and DIDM mod els are presented in Figure A14 
and Table A6, in all  cases with no sig nif  cant effects.

18 We note that data that we could har mo nize on all  con tra cep tive mea sures, documented in Figure 6, are 
only avail  able at the level of each health ser vice in Chile, while our prin ci pal regres sions are based on data 
at the level of each munic i pal ity. Each health ser vice includes mul ti ple munic i pal i ties, and so the rates of 
birth con trol cov er age refer to aver age cov er age at the level of each health ser vice, rather than each indi
vid ual munic i pal ity. In Figure A4 of the online appendix, we doc u ment the cor re spon dence between health 
ser vices and munic i pal i ties within the coun try.
19 We note, how ever, that Bentancor and Clarke (2017) found rel a tively lit tle evi dence for chang ing com
po si tion of moth ers fol low ing the avail abil ity of the EC pill, at least in terms of edu ca tion and age.
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19Access to the EC Pill and Women’s Reproductive Health in Chile

Throughout this paper, our main inter est has been con sid er ing mater nal mor bid-
ity out comes. Table A7 and Figures A15 and A16 in the online appen dix pres ent 
esti ma tes using birth rates, which broadly agree with fnd ings from Bentancor and 
Clarke (2017) (albeit with con sid er ably wider con f dence inter vals in eventstudy 
mod els), pointing to larger impacts among youn ger women, with the larg est impacts 
observed among 25 to 29yearolds in Table A7 (trends are pro vided in Figure A17). 
Of par tic u lar inter est are results from Figure A18 and Table A8, which doc u ment the 
same esti ma tes for mater nal mor tal ity. In the case of mor tal ity (documented in Figure 
A18), we do not observe any sig nif  cant impacts, on aver age, in line with the idea that 
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Fig. 7 Placebo tests of the impact of the EC pill using full morbidity records and puerperium health out
comes. Event studies follow specifcation (1), where the outcome variables are allcause male morbidity 
between the ages of 15 and 49 and morbidity owing to complications related to the puerperium period 
(based on  ICD10 codes O85–O92). Each outcome is per 1,000 residents of the same sex aged 15–49. 
Specifcations are weighted using the number of men and women of reproductive age, respectively, in 
each municipality; standard errors are clustered by municipality. Vertical lines indicate one year prior to 
the frst year in which a municipality disbursed the EC pill. Light and dark shading indicate 95% and 90% 
CIs, respectively.
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20 D. Clarke and V. Salinas

these events rep re sent just a very small “tip of the ice berg” of mater nal health out
comes.20 This under lies the impor tance of focus ing on mater nal mor bid ity out comes 
to cap ture the full weight of reform impacts.

Discussion and Conclusion

In this study, we exam ined the impact of the EC pill on women’s health out comes 
by con sid er ing the munic i pal roll out in EC pill avail abil ity in Chile’s pub lic health 
sys tem. This is an illus tra tive case, given that unlike other stud ies of the roll out of 
the EC pill, abor tion was ille gal for the entire period under study. To our knowl edge, 
this work is the frst to have full mea sures of both the inten sity of usage of the EC pill 
in the pub lic health sys tem and of unful flled requests, in a set ting where there was a 
sharp expan sion in the avail abil ity of the EC pill. We doc u ment that the avail abil ity 
of the EC pill can have appre cia ble impacts on women’s health out comes and, in par
tic u lar, observe that an increased inten sity of EC pill dis burse ment is asso ci ated with 
reduc tions in rates of abor tionrelated mor bid ity. Our evi dence sug gests that this is 
the prin ci pal mor bid ity class impacted, with lit tle evi dence to sug gest an impact on 
rates of hem or rhage early in preg nancy.

These results are at odds with some pre vi ous eval u a tions of the impact of the EC 
pill, which often found no or small impacts at the pop u la tion level. We conducted sev
eral robust ness checks that indi cate that these results are not an arti fact or spu ri ous. 
A poten tial expla na tion of these diver gent results is con text. Unlike research based in 
the United Kingdom or United States, this study exam ines a set ting where abor tion 
was entirely ille gal, and thus grow ing EC pill avail abil ity would have reduced the 
expo sure to health risks inher ent in clan des tine abor tion.21 Our results are con sis tent 
with the EC pill func tion ing as a sub sti tute for abor tion in at least some cases. This 
fnd ing ech oes those in Miller and Valente (2016),22 pro vid ing fur ther evi dence based 
on an expan sion in the sup ply of a par tic u lar type of con tra cep tive method. More 
impor tantly, our results indi cate that the EC pill can improve women’s health in the 
con text where abor tion access is severely restricted. Even though access to abor tion 
in at least some cir cum stances is legal in most countries, restric tions on access are 
not only com mon, but have been increas ing in recent years, par tic u larly in the United 
States (Stotland 2018), suggesting a broad en ing rel e vance for this study’s results.

Our fnd ings sug gest that the impact of EC pill avail abil ity may be rel a tively large in 
Chile. Drawing from the DIDM results esti mated here, a backoftheenvelope  cal cu la tion 
sug gests that as many as 27,000 cases of hos pi tal i za tions related to  abor tion may have 

20 The mag ni tude of these out comes in Chile is small. In 2014, 34 mater nal deaths and 252,194 live births 
occurred in the coun try, giv ing a mater nal mor tal ity ratio of 13.5 deaths per 100,000 live births. Of the 
mater nal deaths, only three were clas si fed as due to abor tion.
21 Unfortunately, we are not  able to directly mea sure rates of induced abor tion, and cer tainly our out comes 
include mor bid ity related to spon ta ne ous abor tion; there fore, this state ment is only spec u la tive.
22 Miller and Valente (2016:979) state: “This fnd ing has impor tant impli ca tions for pub lic pol icy and for
eign aid, suggesting that an effec tive strat egy for reduc ing expen sive and poten tially unsafe abor tions may 
be to expand the sup ply of mod ern con tra cep tives.”
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been avoided because of EC pill avail abil ity.23 Regardless of this num ber, it is worth 
not ing that the whole sale price of an EC pill to the gov ern ment var ied between US$1.50 
and US$8.22,24 while esti ma tes presented by the Chilean Budgetary Department sug gest 
that, on aver age, a sin gle night of hos pi tal i za tion costs 43,842 Chilean pesos (Instituto 
de Administración de Salud 2016) (or around US$60 at cur rent exchange rates). These 
rough esti ma tes, which include only the direct sav ings in terms of hos pi tal i za tion, sug
gest that the pub lic pro vi sion of EC pills may pay for itself many times over.

While the Chilean case offers impor tant les sons and an ideal set ting to study the 
EC pill, we note a num ber of lim i ta tions to this study. Our mea sures of EC pill and 
con tra cep tive use cover only the pop u la tion using the pub lic health sys tem and do not 
cap ture pri vate pro vi sion. These results should thus be interpreted with this in mind. 
Second, the roll out of the EC pill was based on a polit i cal cal cu lus—namely, may oral 
deci sions, which may also be cor re lated with other prohealth behav iors adopted by 
may ors. Moreover, while this study found con sid er able var i a tion in the avail abil ity of 
the EC pill, it is impos si ble to iso late all  such var i a tion given the spo radic avail abil ity 
of the EC pill in the leadup to the reform, as well as the abil ity of women to use a 
high dose of the oral con tra cep tive pill to act as an emer gency con tra cep tive, even in 
the absence of legally avail  able EC pills. Finally, we note that while abor tion was not 
legal dur ing the time of the roll out of the EC pill, evi dence sug gests that infor ma tion 
about and usage of (clan des tine) med i cal abor ti fa cients had been on the rise, which 
should reduce the inci dence of med i cal com pli ca tions and hos pi tal i za tions (Drovetta 
2015). This offers a com pet ing expla na tion for the reduc tion in rates of hos pi tal i za
tion observed in our aggre gate fg ures; how ever, to bias our esti ma tes, the usage of 
such pro ce dures would need to be more intense in early adopting munic i pal i ties.

This research relates to an established and grow ing body of work documenting 
the impor tance of women’s auton omy as a deter mi nant of health (see Bloom et al. 
2001). In par tic u lar, we fnd some evi dence that a higher rate of rejected pill requests 
is asso ci ated with higher rates of abor tionrelated mor bid ity, pos si bly because women 
who have their request unful flled may end up using risk ier options to ter mi nate their 
preg nan cies. There was a wide range of var i a tion in the rejec tion of pill requests dur
ing the study period, with some munic i pal i ties deny ing sev eral hun dred pill requests 
per month. Certainly some requests are rejected for med i cal rea sons, such as late tim
ing of the request; how ever, in the par tic u lar case of Chile, there is rea son to believe 
that rejec tions were not only med i cally based. During the years in which access to 
the EC pill was con tin gent on a mayor’s will, anec dotal evi dence sug gests the exis
tence of “ideo log i cal rejec tions.” For instance, the mayor of the larg est munic i pal ity 
in the coun try stated that the EC pill vio lated his moral prin ci ples and that he would 

23 Full cal cu la tions are pro vided in an ear lier work ing paper ver sion of this study (Clarke and Salinas 
2021: sec tion 4.3). Such backoftheenvelope cal cu la tions should nev er the less be taken as being sim ply 
sug ges tive and illus tra tive given that the pub lic reform also opened the door for pro vi sion of the EC pill 
by the pri vate sec tor through phar ma cies, and we are unable to observe data on pri vate pro vi sion of the 
EC pill through phar ma cies.
24 These records were com piled from CENABAST (National Centre for Medical Provision) and are avail 
able for nine dif fer ent bulk pur chases of the EC pill from fve dif fer ent sup pli ers between 2015 and 2020. 
We searched for all  pur chases using the generic name levonorgestrel, which cov ers three dif fer ent brands 
(Cerciora, Escapel2, and Pregnon).
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not allow its dis burse ment.25 Our fnd ings sug gest that such ideo log i cal deci sions not 
only vio late the rights of women to make auton o mous deci sions about their own body 
and repro duc tive func tion, but also threaten women’s health. ■
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