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a b s t r a c t 

The objectives of this research are to evaluate the impact of a health policy (the Strategy for Normal 

Birth Care, EAPN) on caesarean rates and perinatal mortality in Spanish public hospitals belonging to 

the National Health System (NHS) and to assess the related cost savings. Data from the Spanish Ministry 

of Health for the period 2002 −2011 and quantitative impact evaluation techniques (double difference 

method) are used to compare the effects of this policy in a treatment group composed of the NHS hos- 

pitals and a control group made up of private for-profit hospitals outside the scope of the EAPN. Both 

groups are compared some years before and after the health policy initiated in 2006 and approved in 

October 2007. The estimation results show that the EAPN had a significant effect in reducing caesarean 

rates of approximately 2 percentage points between 2007 and 2011, with increasing cost savings over the 

years ranging from 24 to 44 million euros depending on the year. Furthermore, EAPN reduced perinatal 

mortality levels by 0.08% in years 20 08 −20 09. 

© 2021 The Authors. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

The generalized increase in the use of caesarean sections [11] , 

ogether with evidence that shows the repercussions on the health 

f mothers when these interventions are carried out without med- 

cal indication [34] , have provoked, for years, concern and reactions 

mongst health organizations, public institutions, women’s organi- 

ations, and professional societies. Global caesarean section rates 

ave tripled from around 6% in 1990 to 18.6% in 2014 [9] . In ad-

ition, there are great differences in the international scene; al- 

hough the rates in western and central Africa were 4.1% in 2015, 

n Latin America and the Caribbean, the rates were 44.3% in the 

ame year [11] . In North America, Oceania, Europe, and Asia, the 

ates were 32.3%, 31.1%, 25%, and 19.2%, respectively, in 2014 [9] . 

Faced with this data, different international institutions have 

eacted. The World Health Organization (WHO), in a similar line 

o that of its 1985 statement [39] , concluded in its 2015 state- 
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ent that population caesarean section rates above 10% are not 

ssociated with a reduction in maternal and neonatal mortality 

ates and that, ideally, caesarean sections should be performed 

nly when medically necessary [41] . In addition, the WHO made 

 series of recommendations to reduce unnecessary caesarean sec- 

ions [43] and in a similar vein, a recent statement by FIGO (In- 

ernational Federation of Obstetricians and Gynaecologists) urged 

o stop the caesarean section epidemic [38] . From civil society, 

ultiple women’s organizations in different countries denounced, 

or years, excessive medicalization during childbirth, mistreatment, 

nd abuse of caesarean sections, and the WHO responded by con- 

emning coercive or unconsented medical procedures [40] . 

When a caesarean section is medically justified, it is effective 

n preventing both maternal and perinatal morbidity and mortal- 

ty. However, like any other major surgical operation, it is asso- 

iated with certain short and long-term risks, such as a higher 

revalence of maternal mortality and morbidity, an increased risk 

f uterine rupture, ectopic pregnancy, foetal death, and premature 

elivery in subsequent pregnancies or deliveries [34] , or a higher 

revalence of psychiatric symptoms [15] . Short-term risks of cae- 

arean sections on newborns include impaired immune develop- 
nder the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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ent, a higher likelihood of allergy, atopy, and asthma [34] , as well 

s increased respiratory and obesity problems [ 10 , 37 ]. To all these

onsiderations, it is added that caesarean sections carry substan- 

ial health care costs, immobilizing resources that could be used to 

arry out other essential interventions [19] . 

Several supply and demand factors explain the increase in cae- 

arean sections. The demand model is consistent with the hypoth- 

sis that the increase in caesarean section rates is due to women’s 

ecisions, while the supply model implies that, regardless of med- 

cal need, the greater the capacity of the health system to perform 

aesareans, the more are performed [24] . From the demand ap- 

roach, an elective caesarean section based on women’s decision 

lays a major role. However, contrary to what is perceived, most 

omen in the world do not prefer a caesarean section when there 

re no complications [ 26 , 27 ]. In any case, the reasons why a mi-

ority of women demand a caesarean section without medical in- 

ication include fear of pain during childbirth and fear of certain 

epercussions on their health (damage to the pelvic floor, sexual 

ysfunction, etc.). The majority of women who prefer a caesarean 

elivery perceive, contrary to scientific evidence, that it is safer for 

hem or their baby [8] . The demand model also maintains that the 

etter the socioeconomic conditions (income), the higher the cae- 

arean section rates [4] . 

However, the evidence shows that supply factors, such as the 

apacity of health systems to perform caesarean sections, their fi- 

ancial structure, or the profile of their workforce, have a greater 

ffect on caesarean section rates in developed countries than the 

evel of income [24] . This supply model suggests that obstetricians, 

s providers of caesarean deliveries, have a substantial influence 

n the type of delivery, contributing decisively to the increase in 

aesarean section rates [24] . Thus, the doctor or obstetrician is of- 

en fundamental in the choice of the mode of delivery in most 

ountries, influenced by factors such as logistical and financial in- 

entives, fear of complaints, and the woman’s own demand [8] . 

n some countries, most caesarean sections occur during working 

ours [16] , suggesting that caesarean sections are sometimes per- 

ormed for convenience. When obstetricians combine public and 

rivate activities, scheduling caesarean sections allows them to 

econcile the two [31] . Regarding health systems, caesarean sec- 

ion rates are usually higher in the private sector [ 2 , 21 ]. In addi-

ion, in some private hospitals, delivery care supports the finances 

f the entire hospital, which implies that since the admission for 

 caesarean section is higher than that for a vaginal delivery, there 

re financial incentives to convince women that a caesarean sec- 

ion is the best option [31] . Other findings suggest an association 

etween financial incentives and caesarean delivery rate [33] . Ad- 

itionally, Gruber and Owings [20] speak of “induced demand” and 

onclude that, in the event of negative income shocks, doctors can 

rovide excessive care to maintain their income [3] . Inexperience 

r inadequate training of professionals to attend a vaginal birth 

re factors that have been associated with a higher frequency of 

aesarean sections, especially in cases where there is little training 

nd supervision [25] . Finally, international organizations coincide 

n pointing out that, amongst the causes that explain the abuse of 

aesarean sections and the over-medicalization of deliveries, gen- 

er stereotypes still dominate in society regarding the capacity of 

omen to make decisions about their own reproductive processes, 

ven in the medical field [ 14 , 35 ]. 

There are various strategies used to reduce unnecessary cae- 

arean sections. According to Betrán et al. [8] , strategies can be 

nitially classified according to whether they are clinical, that is, di- 

ected to a specific medical practice (such as performing an exter- 

al cephalic version or attending vaginal deliveries after caesarean 

ection) or non-clinical, that is, those that address one or more as- 

ects of the health systems design. Non-clinical strategies are usu- 

lly multifactorial and can be classified according to who they are 
25 
ddressed to: firstly, those aimed at women, families, and com- 

unities, such as prenatal training aimed at them; secondly, those 

imed at health professionals, such as training for a practice based 

n scientific evidence or second opinion and audit and review poli- 

ies amongst professionals; and thirdly, those aimed at organiza- 

ions and health systems, such as changes in organizational culture, 

eforms in health insurance systems, external peer review, legisla- 

ive policies to limit legal liability in case of lawsuits, changes in 

taffing models, specific caesarean section frequency targets, or tar- 

eted financial strategies. 

As in other European countries, Spain far exceeds the 10 −15% of 

aesarean sections advocated by the WHO in 1985, showing 25.2% 

n 2005, 24.9% in 2008, and 24.6% in 2018, according to data from 

he Ministry of Health. However, the difference between the rates 

f caesarean sections in public and private centres has been high 

or many years, with an average of 22.3% in public hospitals and 

6.4% in private hospitals in 2005, 21.8% versus 37.2% in public and 

rivate hospitals in 2008, and recently, 21.8% and 36.5% in public 

nd private hospitals in 2018. In the European context, inequalities 

nd variability in medical practice are verifiable between countries 

17] . In 2015, Iceland, Finland, Norway, and the Netherlands had 

he lowest caesarean section rates in Europe, below 18%. The rest 

f the countries were above the 10 −15% advocated by the WHO. 

t the opposite extreme, Italy, Hungary, Poland, Bulgaria, Romania, 

nd Cyprus had rates above 35%. Spain, above the recommended 

0 −15%, is in an intermediate position with 25%. Regarding instru- 

ental deliveries (vaginal but with the help of forceps, vacuum ex- 

raction, or spatulas), the rates vary widely in the European conti- 

ent. Although the median was 7.2% in Europe in 2015, Spain, with 

 rate of 15.1%, is the country in Europe with the most instru- 

ental deliveries together with Ireland. This over-medicalization 

oes not translate into better results in terms of perinatal mortal- 

ty when compared to other countries, which have fewer interven- 

ions and have lower perinatal mortality rates (mainly the Nordic 

ountries) [17] . 

These high rates of caesarean sections and other obstetric inter- 

entions, the over-medicalization of childbirth in general, and poor 

aternal experiences led to the formation of women’s organiza- 

ions (such as the “Via Lactea” association in 1987 or “El Parto es 

uestro” in 2003) and a considerable public debate in Spain on ob- 

tetric care since the 20 0 0s [36] . The public debate that was gen-

rated led the Ministry of Health to initiate in 2006, the process of 

laboration of the Strategy for Normal Birth Care (EAPN, Estrategia 

e Atención al Parto Normal) aimed at public hospitals of the Na- 

ional Health System (NHS), in which all the agents involved par- 

icipated: social and women’s organizations, scientific and profes- 

ional societies, Spanish regions and experts, coordinated by the 

omen’s Health Observatory of the Ministry of Health [29] . As 

tated by the Ministry of Health, the EAPN was a response to a so- 

ial, professional, and health administration demand, manifested in 

he presence of the progressive medicalization and increase of un- 

ecessary and unjustified interventions in a physiological process 

ith repercussions on health [30] . 

With the general objective of improving the quality of care 

hile maintaining safety levels, the EAPN considered four strate- 

ic lines [28] : 

1) To promote clinical practices based on the best available sci- 

entific evidence. To this end, a comprehensive review of the 

scientific evidence was carried out allowing the publication of 

various clinical practice guidelines on childbirth, breastfeeding 

and neonatal care, amongst others. This process allowed the 

updating of clinical practices, questioning those routinely per- 

formed, replacing them by evidence based practices and elimi- 

nating some unjustified habits and their consequences. 
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2) To encourage the participation of women users in decision- 

making. This strategic line establishes the set of recommen- 

dations aimed at promoting the active and protagonist role of 

women in the process, and to make health professionals aware 

of women’s role importance. 

3) Training of professionals (specialization and continuous train- 

ing), especially in the areas of obstetrics-gynaecology and pae- 

diatrics. This strategic line stands out in its recommendations 

the importance of updating, in its theoretical and practical as- 

pects, the knowledge and skills of professionals, both during 

the training of specialists as in continuing education. 

4) Research, innovation, and dissemination of good practices. This 

strategic line raises in its recommendations: the need to pro- 

mote the investigation of those aspects that require more 

knowledge; innovation that enables revision and modifying cer- 

tain habits and routines; and institutional learning through 

good practices, sharing experiences of health centers that carry 

out successful innovative practices to facilitate the transfer of 

knowledge and its dissemination throughout the NHS. 

It was, therefore, a multifactorial strategy aimed at profession- 

ls, women, and health organizations. Although the ultimate ob- 

ective of the EAPN is to ensure quality care at childbirth so that 

omen receive the best care, participate actively, and are informed 

n the process, its specific objectives and recommendations include 

implementing programs for the rationalization of caesarean sec- 

ion rates and the decrease in their unjustified variability”. More- 

ver, the EAPN indicates that, according to the available knowl- 

dge, the development and advancement of its recommendations 

hould lead to fewer instrumental deliveries and caesarean sec- 

ions. The final document of the EAPN was approved in 2007; how- 

ver, in 2006, funding and activities already began to pursue the 

bjective of the EAPN. 

This research will try to contribute to the literature by answer- 

ng the following questions. First, has the EAPN been effective in 

educing caesarean sections since 2007? Second, has EAPN main- 

ained safety levels in terms of perinatal mortality? Third, what 

as been the associated cost or economic savings? Finally, can the 

xistence of other supply and demand factors that influence the re- 

uction or increase in caesarean sections in a hospital be derived 

rom the analysis (resources, staff, etc.)? 

The reasons why it is pertinent to answer these questions can 

e justified as follows: we believe that it is mandatory that ev- 

ry public policy be evaluated to know if it has been effective in 

chieving the objectives for which it was designed. Therefore, the 

ain contribution of this research is to show a quantitative eval- 

ation of the impact of a public policy as the EAPN, whose causal 

ffect on the percentage of caesarean sections is unknown up to 

ow. It is also interesting to know the direct economic savings that 

he EAPN may have entailed, since caesarean sections are associ- 

ted with longer hospital stays and, therefore, higher healthcare 

osts in public hospitals. Additionally, this research can help to ver- 

fy that the EAPN has maintained safety levels in terms of perinatal 

eaths and to identify other variables of supply and demand that 

nfluence the frequency of caesarean section use, such as the type 

f hospital financing. As derived from the above, the results of this 

ork may be useful for decision making in health policies in the 

uture. 

Moreover, according to OECD [32] , caesarean section rates by 

ountries have followed a general increasing trend over the last 

ecades and only some countries have managed to stop this trend 

n the past years. During the 20 0 0 ′ s, cesarean section rates in

pain were in a very intermediate position compared to other 

uropean countries. Nevertheless, Spain was one of the two first 

ountries in Europe, together with Italy, succeeding to stop the in- 
26 
reasing trend, even in the long term, making the Spanish case an 

nteresting case to extract conclusions that could be generalized. 

In the empirical analysis of this research, micro data have been 

sed at the hospital level from the Specialized Care Information 

ystem (SIAE) published by the Ministry of Health for the period 

002 −2011. The analysis considers public hospitals belonging to 

he NHS and all private for-profit hospitals, which attended a to- 

al of four million deliveries during the period 2002–2011. To as- 

ess the impact of EAPN on caesarean section rates and perinatal 

ortality, impact assessment techniques of double differences have 

een used with two analysis groups, one treatment group made up 

f public hospitals belonging to the NHS to which the EAPN is di- 

ected and a control group made up of private for-profit hospitals 

o which the EAPN is not directed. This technique is used by com- 

aring both groups ex ante of the measure (20 02 −20 05) and two 

x post periods (2007 −2010 and 2008 −2011) of the initiation of 

he health policy, which we place in 2006. 

. Materials and methods 

.1. Review of the literature 

There is no known work that evaluates quantitatively the causal 

mpact of the EAPN in Spain. However, there are studies that have 

valuated its degree of implantation in Catalonia [5] or have iden- 

ified the factors that facilitate the reduction of caesarean sections 

n some hospitals in Andalusia that participated in the EAPN [6] . 

n addition, a report of the Ministry of Health [29] has monitored 

he main indicators of the EAPN at the national level. 

Benet et al. [5] evaluated the scope of the implementation of 

wo reproductive health programs in Catalonia, the EAPN and the 

NSSR (Estrategia Nacional de Salud Sexual y Reproductiva). This 

tudy analysed the implementation of both strategies in the daily 

ctivities of the services and the transformation of the practices 

f professionals and users; as such, it was not, therefore, a quan- 

itative evaluation of the impact of the EAPN. The authors found 

hat the transformation of practices could be seen in the incorpo- 

ation of new attitudes, new sensitivities, and praxis, especially in 

he care of physiological childbirth, but the more technical spaces 

ere less permeable to change. 

On the other hand, Bermúdez-Tamayo et al. [6] identified fac- 

ors that facilitated the change in 20 hospitals of the Andalu- 

ian NHS that participated in the EAPN program to reduce cae- 

arean sections, as well as the barriers that made change difficult. 

mongst the factors that favoured the reduction of caesarean sec- 

ions, they found better coordination with other departments (pe- 

iatrics and emergencies) and training for professionals, with a fo- 

us on a less interventionist practice. amongst the barriers, they 

ound a limited influence of institutional politics and a low per- 

eived political commitment, as well as an inadequate reorganiza- 

ion of the competencies of obstetricians/midwives. 

Finally, the “Report on attention to childbirth in the National 

ealth System” carried out by the Ministry of Health provided 

onitoring of the EAPN in the NHS [29] . This report offered an 

verview of the EAPN situation in 2012, showing the results of 19 

ndicators collected at the state level on childbirth care. This re- 

ort indicated a caesarean section rate of 22% in NHS hospitals, 

bove the standard advocated by the WHO ( < 15%) [39] . On the

ther hand, the prevalence of vaginal deliveries after previous cae- 

arean section showed 42%, far from the expected standard of 60–

0%. The report concluded that there is wide room for improve- 

ent and recommended putting the EAPN recommendations into 

ractice and including these recommendations by updating hospi- 

al protocols. It was not, therefore, an evaluation of the effect of 

he EAPN, but rather a monitoring of its main indicators. 
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2 Although there probably exist maternal demographic differences between pub- 

lic and private hospitals in Spain, unfortunately, we are not able to control women’s 

demographic differences by hospital as no such variables are registered at hospital 

level in the database used in this study and we can’t link the existing information 

in other statistics to our dataset. Therefore, we need to rely on the validity of the 

assumption of "parallel trends" to account for the unobserved variables. 
Regarding international studies that evaluate programs similar 

o the EAPN, Cookson and Laliotis [13] evaluated the impact of the 

008 “Rapid Improvement Program” in England, a program similar 

o the EAPN, whose objective was to promote normal birth and re- 

uce caesarean section rates in England. They found, using quanti- 

ative impact evaluation techniques (double difference and match- 

ng), that the impact of the program was small, significant, and of 

hort duration on the reduction of caesarean section rates, in par- 

icular between 1 and 1.6 percentage points. Johri et al. [22] eval- 

ated whether a program aimed at healthcare professionals (based 

n audits and follow-up) in Quebec (Canada) in the years 2008 to 

011 reduced the rates of caesarean sections compared to usual 

are. They estimated a double difference model with two objective 

ariables (caesarean section rates and costs), concluding that the 

aesarean section rates were reduced without adverse effects on 

he mother or the neonate, being the effect statistically significant, 

ut small. They also found that there was significant cost savings. 

In a meta-analysis carried out by Chaillet and Dumont [12] with 

he aim of evaluating the effectiveness of programs to reduce 

aesarean sections and the impact of this reduction on maternal 

nd perinatal mortality and morbidity, they found a significant re- 

uction in caesarean section rates in different studies. They con- 

luded that different clinical, audit and follow-up, and multifacto- 

ial strategies were effective in reducing the frequency of caesarean 

ection use. 

Finally, Betrán et al. [8] analysed the effectiveness of the strate- 

ies used by different countries to reduce caesarean sections. They 

lassified the existing strategies into clinical and non-clinical and 

howed an overview of the effects found. They concluded that 

ome clinical interventions (such as limiting the interventions to 

hich women and their babies are sometimes exposed) can re- 

uce the frequency of caesarean section use, although for a signif- 

cant reduction, it is necessary to combine clinical and non-clinical 

trategies. Thus, non-clinical strategies, such as continuous moni- 

oring and care directed by midwives, have been associated with 

igher proportions of physiological deliveries, which are safer and 

ave lower costs, as well as with positive maternal experiences in 

eveloped countries. They also concluded that it is essential to in- 

est in the training of health professionals, addressing their beliefs, 

liminating financial incentives, and reducing the fear of litigation, 

s well as in the training and implementation of clinical guidelines 

ased on scientific evidence. 

.2. Database and variables 

To analyse the effect of the EAPN on caesarean rates 1 and on 

he perinatal mortality rate on hospitals belonging to the NHS, 

ospital microdata from the Specialized Care Information System 

SIAE) are used. SIAE information is published by the Ministry 

f Health for the period 2002 −2011 and considers two different 

tatistics: the ESCRI statistic until 2009 and, from 2010 on, the 

tatistics on Specialized Healthcare Centres, which is an actualiza- 

ion of the former statistic. It is important to note that the statis- 

ical data used register of all hospitals in Spain, and each observa- 

ion corresponds to a hospital with all its characteristics, so in this 

nalysis, all the existing public hospitals of the NHS will be con- 

idered in the treatment group and all private for-profit hospitals 

ill be considered in the control group. Private for-profit hospitals 

re in the group of hospitals with the highest number of births at- 

ended (around 18 −20% of the births during 2002 −2011) after the 
1 Unfortunately, the only information about the type of birth that is registered in 

he statistics used in this study is the distinction between vaginal birth and cae- 

arean section. Therefore, it is not possible to analyze the impact of the EAPN on 

ifferent caesarean section types. 

a

d

C

t

h

a

27 
HS hospitals (where around 67% of the total births were attended 

n 2002 −2011). 

The variables used in the analysis are described in Table A1 (see 

ppendix). All the variables are available in the SIAE database ex- 

ept “the percentage or rate of caesarean sections in a hospital”, 

the number of multiple births (proxy 1)”,” the number of multi- 

le births (proxy 2), “perinatal mortality rate “ and “household dis- 

osable income per capita” that were calculated and added to the 

atabase. 2 The disposable income of households (per capita) is the 

nly one that is not derived from the SIAE microdata. For the years 

010 and 2011, the same variables described in the ESCRI are used, 

ut developed by the Statistics on Specialized Healthcare Centres 

which replaces the ESCRI from 2009 on), except for two variables: 

rst, the variable “dependency code” that is not published in the 

ew statistics, so that for the years 2010 and 2011, each hospital 

as been assigned the dependency code assigned in 2009 with the 

SCRI and second, the variable “perinatal deaths” that is no longer 

ncluded in the new statistics and, since its imputation is not pos- 

ible, this information is not available in 2010 and 2011. 3 

Table 1 shows the descriptive variables of the treatment group 

public NHS hospitals) and control (private for-profit hospitals) in 

he ex-ante (20 02 −20 05) and ex-post (2008 −2011) period. It can 

e observed, in the first four columns, that the average number 

f obstetricians, midwives, delivery rooms, incubators, low birth 

eight live births, deliveries, and multiple deliveries are slightly 

igher in the treatment group (public hospitals of the NHS) than 

n the control (private for-profit hospitals), before and after the im- 

lementation of the EAPN. On the other hand, health expenditure 

er capita and household disposable income per capita are slightly 

igher in the control group than in the treatment group in both 

eriods. Table 1 shows, in the last column, the double difference 

est for each explanatory variable of the treatment and control 

roup for both periods. There is no statistically significant differ- 

nce in the explanatory variables before and after the implemen- 

ation between control and treatment groups. Therefore, we expect 

hat no external factor (variables) will explain any difference in the 

esults of the treatment and control groups since they have similar 

asic characteristics before and after the intervention. 

.3. Econometric model 

To study the effect of the EAPN, impact evaluation (IE) tech- 

iques were used [ 23 , 18 ]. IE techniques aim to answer a very

pecific question: What is the effect of a policy or program on a 

ariable of interest (Y)? In our case, the question is: What is the 

ffect of EAPN on caesarean rates or on perinatal mortality rate? 

he causal impact of a program (T) on Y is the difference between 

he result of variable Y with the program or policy ( T = 1) and

he result of variable Y without the program or policy ( T = 0). This

asic formula for impact evaluation is valid for any unit (hospital 

n our case) that is being affected or not by a program or inter- 

ention. However, a hospital cannot be observed simultaneously in 

wo different states (with and without a program). This is the so- 
3 The statistic used in this paper does not contain other variables that would have 

llowed us to confirm or complement the results found with the variable “perinatal 

eaths”. Apgar scores are not in the database and, although the Neonatal Intensive 

are Unit (NICU) stays are registered in the statistic, they are not fully reliable for 

he purpose of this paper, since some of the NICU admissions come from other 

ospitals, not being possible to distinguish whether the NICU admissions relate to 

 birth attended in that same hospital. 
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Table 1 

Statistics descriptive of the treatment (NHS public hospitals) and control group (private for-profit hospital), ex-ante and ex-post period. 2002–2011. 

Ex ante (20 02–20 05) Ex post (2008–2011) Differences DID 

Variables 

Control group 

(1) 

Treatment 

group (2) 

Control group 

(3) 

Treatment 

group (4) Diff (3)-(1) Diff (4)-(2) 

Diff(4)-(2))- 

(Diff(3)-(1)) 

Number of obstetricians 16 18.9 16.8 19.8 0.8 0.9 0.06 

Number of midwives 4.6 15.4 6.2 18.8 1.6 ∗∗ 3.3 ∗∗ 1.7 

Delivery rooms in 

operation 

1.5 2.5 1.8 2.8 0.2 ∗∗ 0.3 ∗∗ 0.06 

Incubators in operation 2.7 12.5 3.4 12.3 0.7 ∗∗ −0.1 −0.8 

Low birth weight live 

newborns 

27.2 154.3 34.7 150.1 7.5 ∗∗ −4.3 −11.7 

Births 586.7 1909.8 757.1 1898 170.4 ∗∗ −11.7 −182.1 

Multiple births (proxy 2) 7.2 29.6 9.5 31.4 2.3 1.8 −0.6 

Health expenditure per 

inhabitant 

602.8 582.6 786.5 774.4 183.7 ∗∗ 191.8 ∗∗ 8.1 

Household disposable 

income per capita 

15,670.4 14,891.6 15,761.7 14,982.6 91.3 91.0 −0.3 

Number of hospitals 

(obsv.) 

564 618 512 680 

Note: ∗∗ significance at 5% and ∗∗∗ significance at 1%. 
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alled counterfactual problem in IE, and precisely the most com- 

licated issue is how to estimate an appropriate counterfactual: 

hich value would the outcome variable Y (caesarean deliveries 

ates) have taken in an individual (hospital) affected by the pro- 

ram (EAPN) in the absence of the program? To answer this ques- 

ion, an IE technique known as double differences or differences in 

ifferences (DID) will be used. The DID technique [1] is appropriate 

n our case since we have observed data for each hospital (affected 

r not by the program) before and after the year of implementa- 

ion of the EAPN. The effect of the program can be measured with 

he DID technique from the estimation of a model with the follow- 

ng specification: 

 i = β0 + β1 R i + β2 T i + β3 R i T i + β4 X i + ε i (1) 

here Y i is the outcome variable (in our case, caesarean rates) for 

ospital i. T i is the dummy variable that indicates whether hospital 

 has benefited from the program (in our case, it takes the value 

 if the public hospital belongs to the NHS, being the treatment 

roup, and 0 for a private for-profit hospital, which is the control 

roup). R i is another dummy variable that takes the value 1 when 

he program has come into effect (in our case, it will take the value

 after 2006 on -ex post period- and it will take the value 0 in

he period prior to the measurement, before 2006, ex ante period). 

 i represents the vector of exogenous supply variables (number 

f obstetricians, number of midwives, number of delivery rooms, 

umber of incubators, number of deliveries attended in the hospi- 

al, expenditure per inhabitant) as well as other demand variables 

such as disposable income of households per capita) and others 

hat are included to control the risk in the deliveries attended 

number of low birth weight newborns and indicators of the num- 

er of multiple deliveries). ɛ i is the error term of the model. 

In the estimation of the model, β0 is the mean effect on the 

ependant variable (caesarean rates) of the control group in the 

x-ante period to the intervention (20 02 −20 05); β0 + β2 captures 

he mean effect on the dependant variable of the treatment group 

n the ex-ante period; β2 is the first difference between the treat- 

ent and control groups in the ex-ante period; β0 + β1 is the 

ean effect of the control group in the period after the interven- 

ion; β0 + β1 + β2 + β3 is the mean effect on the dependant 

ariable for the treatment group after the intervention, ex post pe- 

iod; β2 + β3 is the difference between the treatment and control 

roups in the ex post period. Finally, the DID effect of the pro- 

ram is captured by the parameter β3 , the double difference be- 

ween ( β2 + β3 ) - β2 = β3 . This parameter measures the change 

n the evolution of caesarean rates in public hospitals of the NHS 

treatment group) with respect to private for-profit hospitals (con- 
28 
rol group) after the intervention (EAPN) compared to changes in 

he evolution of caesarean rates (and perinatal mortality) of NHS 

ospitals compared to private for-profit hospitals before the EAPN. 

The validity of the assumption of "parallel trends" is key for the 

orrect identification of the model and the validity of the estimator 

f DID ( β3 ). This assumption indicates that, in the absence of the 

rogram (EAPN), the differences in the results between the treat- 

ent and control group would have to evolve in parallel; that is, 

he results or effects would increase or decrease at the same rate 

n both groups. Unfortunately, there is no contrast to show that 

HS and private for-profit hospitals would have evolved in par- 

llel in the absence of the EAPN intervention (the counterfactual 

annot be observed). To justify this assumption, the behaviour of 

he treatment group (NHS hospitals) and the control group (pri- 

ate for-profit hospitals) was compared before the EAPN program. 

o this end, Fig. 1 A (see appendix) presented in the annex allows 

s to observe that the trends of the outcome variable (caesarean 

ates) in the treatment group (public hospitals of the NHS) and 

ontrol (private for-profit hospitals) have very similar evolutions 

uring the ex-ante period, so we can assume that the assumption 

f parallel trends may be fulfilling. Additionally, to verify that the 

APN has maintained safety levels in terms of perinatal deaths, a 

odel equivalent to the one presented will be estimated, in which 

he dependant variable will be the perinatal mortality rate per hos- 

ital, a variable that also fulfils the assumption of parallel trends 

n the ex-ante period (see Fig. 2 A in the appendix). An alterna- 

ive way to test the assumption of equal trends would be to carry 

ut a placebo test, a device that serves to gain confidence that 

he caesarean rates would have continued to move parallel before 

he date of the intervention. To do this test, we perform an ad- 

itional DID estimation using a “fake” pre-EAPN intervention. We 

ave used data from years 2002 and 2005, pretending that 2004 

nd 2005 is the post-EAPN period and 2003 and 2004 the pre- 

APN period. Table A2 shows the results. Reassuringly, we do not 

bserve any significant treatment effect using data on either the 

re-EAPN years (see DID parameter in column 1). Therefore, we 

rovide additional evidence of the lack of differential time trends 

etween the treated and control groups before the intervention. 

. Results 

.1. Effects on caesarean delivery rates 

Table 2 shows the estimation results of model [1] of DID by 

rdinary least squares to measure the impact of EAPN on the out- 

ome variable of caesarean rates, both excluding the explanatory 
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Table 2 

Estimations of the EAPN impact on caesarean birth rates. Treatment (NHS public hospitals) and 

control group (private for-profit hospital). Period 2002–2011. 

2007–2010 2008–2011 

(A) (B) (C) (D) 

T −12.96 ∗∗∗ −11.19 ∗∗∗ −12.96 ∗∗∗ −11.07 ∗∗∗

(0.650) (0.694) (0.647) (0.691) 

R 3.012 ∗∗∗ 6.082 ∗∗∗ 2.867 ∗∗∗ 6.086 ∗∗∗

(0.679) (0.795) (0.679) (0.809) 

DID −2.191 ∗∗ −2.037 ∗∗ −2.162 ∗∗ −1.997 ∗∗

(0.921) (0.902) (0.918) (0.899) 

Number of obstetricians 0.0669 ∗∗∗ 0.0723 ∗∗∗

(0.0144) (0.0148) 

Number of midwives −0.128 ∗∗∗ −0.137 ∗∗∗

(0.0421) (0.0409) 

Delivery rooms in operation −0.608 ∗∗∗ −0.679 ∗∗∗

(0.231) (0.217) 

Incubators in operation 0.170 ∗∗∗ 0.138 ∗∗∗

(0.0477) (0.0475) 

Low weight live newborns 0.00696 ∗∗∗ 0.0153 ∗∗∗

(0.00251) (0.00383) 

Births −0.00236 ∗∗∗ −0.00286 ∗∗∗

(0.000451) (0.000477) 

Multiple births(proxy) 0.0111 ∗ 0.00986 ∗

(0.00629) (0.00599) 

Health expenditure per inhabitant −0.0156 ∗∗∗ −0.0144 ∗∗∗

(0.00263) (0.00258) 

constan t 35.65 ∗∗∗ 46.16 ∗∗∗ 35.65 ∗∗∗ 45.65 ∗∗∗

(0.470) (1.631) (0.468) (1.605) 

N 2371 2371 2374 2374 

adj. R 2 0.284 0.323 0.284 0.326 

Coefficients and standard errors in brackets 
∗ p < 0.1. 
∗∗ p < 0.05. 
∗∗∗ p < 0.01. 
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Table 3 

Estimations of the EAPN impact on the perinatal mortality rate. Treat- 

ment (NHS public hospitals) and control group (private for-profit hos- 

pital) Period 20 04–20 09. 

20 04–20 09 

(A) (B) 

T 0.384 ∗∗∗ 0.314 ∗∗∗

(0.0271) (0.0283) 

R 0.0146 −0.00399 

(0.0282) (0.0314) 

DID −0.0776 ∗∗ −0.0759 ∗∗

(0.0382) (0.0364) 

Number of obstetricians 0.00160 ∗∗∗

(0.000556) 

Number of midwives 0.00135 

(0.00167) 

Delivery rooms in operation −0.0146 

(0.00925) 

Incubators in operation 0.00465 ∗∗

(0.00195) 

Low weight live newborns 0.000236 ∗

(0.000135) 

Births −0.0000412 ∗∗

(0.0000185) 

Multiple births(proxy2) 0.00134 ∗∗∗

(0.000371) 

Health expenditure per inhabitant 0.000117 

(0.000109) 

constant 0.156 ∗∗∗ 0.0648 

(0.0197) (0.0705) 

N 1189 1189 

adj. R 2 0.216 0.295 

Coefficients and standard errors in brackets. 
∗ p < 0.1. 
∗∗ p < 0.05. 
∗∗∗ p < 0.01. 
ariables (columns A) and including them (columns B). The results 

f the estimations show that the EAPN has reduced the caesarean 

elivery rates of the NHS hospitals by 2.1 percentage points com- 

ared to the private for-profit hospitals in the periods analysed 

hen explanatory variables are not included (columns A). When 

hese are included (columns B), the impact is very similar and 

lose to 2 percentage points in the two ex post periods considered. 

Regarding the effect of the explanatory variables included in the 

stimates (columns B), we observe in our analysis that a greater 

umber of delivery rooms in operation in hospitals, of midwives, of 

eliveries attended in the hospital, and a higher health expenditure 

er inhabitant explain the lower rates of caesarean deliveries. On 

he contrary, the variables that explain an increase in caesarean 

ates are a greater number of incubators in operation, obstetricians, 

ultiple births, and low weight new-borns. 

.2. Effects on the perinatal mortality rate 

Table 3 presents the estimation results of the DID method from 

quation [1] to measure the impact of the EAPN intervention on 

he perinatal mortality rate. The perinatal mortality rate has been 

efined as the number of “perinatal deaths” over the total num- 

er of live births and perinatal deaths multiplied by 100. As previ- 

usly mentioned above, the variable number of perinatal deaths 

s not available in the statistics based on 2010; therefore, only 

he years 20 08 −20 09 have been considered as an ex post period

n our analysis and the years 20 04 −20 05 as an ex ante period.

hese estimates include the specifications as in the previous ta- 

le. The results of the estimates show that the EAPN has con- 

ributed to reducing perinatal deaths by 0.08 percentage points in 

he NHS hospitals compared to the private for-profit hospitals in 

he 20 08 −20 09 period. These effects are similar when explanatory 

ariables are included in the estimates. 
29 
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Table 4 

Calculation of the savings that EAPN in 2008 for the NHS regarding 2005 for each 100.000 s. Euros Real prices 2019. 

Caesarean Vaginal births 

% Caesarean 

deliveries 

(1) 

Number of 

caesareans by 

10 0,0 0 0 s 

(2) 

= (1) x 10 0.0 0 0 

Caesarean 

Average cost( €) 
(3) 

Caesarean cost 

by 10 0.0 0 0 

births 

(million €) 
(4) 

= (2) x (3) 

Number of 

vaginal births 

by 10 0,0 0 0 

births 

(5) 

= (100 - (1)) x 

10 0.0 0 0 

Vaginal average 

cost ( €) 
(6) 

Vaginal cost by 

10 0.0 0 0 births 

(million €) 
(7) 

= (5) x (6) 

Saving cost by 

10 0.0 0 0 births 

(million €) 
(8) 

= (4) + (7) 

Ex ante period (2005) 

Treatment (A) 22.3 22,306 2894 64.5 77,694 1913 148.6 213.2 

Control (C) 35.0 35,045 2894 101.4 64,955 1913 124.2 225.6 

Ex post period (2008) 

Treatment (B) 21.8 21,839 3112 68.0 78,161 1702 133.0 201.0 

Control (D) 35.6 35,581 3112 110.7 64,419 1702 109.7 220.4 

Diff. Treatment – Control 

Ex ante (A-C) −12.7 −12,740 0 −36.9 12,740 0 24.4 −12.5 

Ex post (B-D) −13.7 −13,743 0 −42.8 13,743 0 23.4 −19.4 

Diff. Ex post – Ex ante 

Treatment (B-A) −0.5 −467 218 3.4 467 −211 −15.6 −12.1 

Control (D-C) 0.5 536 218 9.3 −536 −211 −14.6 −5.3 

Difference-in-difference 

DID ((B-A)-(D-C)) −1.0 −1003,0 0,0 −5.9 1003,0 0,0 −1.0 −6.9 

3

c

t  

h

t

p

C

c

(

c

d

e

d

t

u

(  

(

1  

s

t

a

E

i

d

t

2

a

E

m

t

i

g

f

t

t

t

f

e

d

i  

i  

A

t

r

t

y

e  

e

a

n

b

i

4

d

s

c

c

t

c

t

t

p

a

c

i

M

r

t

o

t

m

r

.3. Economic savings of the EAPN 

To conclude our analysis, Table 4 presents a calculation of the 

ost reduction that the EAPN supposes for the public hospitals of 

he NHS, showing the cost associated with 10 0,0 0 0 births in NHS

ospitals (treatment groups) and private for-profit hospitals (con- 

rol group). The calculation is made for a year prior to the im- 

lementation of the EAPN (2005) and another year after (2008). 

olumns (1) to (4) contain the analysis for caesarean deliveries and 

olumns (5) to (7) show the analysis for vaginal deliveries. Column 

1) shows information on the percentage of caesarean deliveries, 

olumn (2) shows the number of caesarean deliveries per 10 0,0 0 0 

eliveries, column (3) shows the average cost per caesarean deliv- 

ries (in euros), and column (4) shows the cost of total caesarean 

eliveries per 10 0,0 0 0 (in millions of euros). Column (5) shows the 

otal number of vaginal births attended per 10 0,0 0 0 deliveries, col- 

mn (6) the average cost per vaginal births (in euros), and column 

7) the cost of the total vaginal births attended per 10 0,0 0 0 births

in millions of euros). Finally, column (8) shows the total cost per 

0 0,0 0 0 births as a sum of columns (4) and (7) as well as total

avings (in millions of euros). The first four rows of Table 4 show 

he information for the group of NHS hospitals (treatment group) 

nd private for-profit hospitals (control group) before and after the 

APN. The next four rows show the differences of the correspond- 

ng indicator between groups and periods. The last row shows the 

ouble differences between groups and periods. 

The results suggest that the total cost per 10 0,0 0 0 births of 

he NHS hospitals (treatment group) before the EAPN in 2005 was 

13.2 million euros (64.5 million came from caesarean deliveries 

nd 148.6 million from vaginal) and 201 million euros after the 

APN in 2008 (68 million came from caesarean deliveries and 133 

illion from vaginal births). These figures imply a reduction in to- 

al costs of 12.1 million euros. This amount is obtained by compar- 

ng the before (2005) and after (2008) total cost of the treatment 

roup (B-A). It is important to note that this figure would be a 

alse counterfactual if what we want to estimate is the impact of 

he EAPN on costs. The correct methodology involves calculating 

he double differences, calculating the impact as the change in to- 

al cost before and after EAPN for the treatment group (B-A) and 

or the control group (D-C). Applying these double differences, the 

p

30 
stimated impact was a savings of 6.9 million euros per 10 0,0 0 0 

eliveries. If we look at the cost of caesarean deliveries, the sav- 

ngs were 5.9 million euros for every 10 0,0 0 0 births and a sav-

ngs of one million euros in vaginal births for every 10 0,0 0 0 births.

s in 2008, there were 346,356 births attended by NHS hospitals; 

herefore, the EAPN represented a total savings of 23.9 million eu- 

os that year. This same analysis was repeated for the years 2009 

o 2011 to know the savings that the EAPN has produced in those 

ears. The cost reduction in births was 7.2 million euros for ev- 

ry 10 0,0 0 0 births in 20 09 (See Table A3 in appendix), 14.1 million

uros in 2010, and 13 million euros in 2011(tables for years 2010 

 2011 are available upon request to the authors). Considering the 

umber of births in those years, the EAPN intervention reduced 

irth costs around 23.6 million euros in 2009, 44.6 million euros 

n 2010, and 39.1 million euros in 2011. 

. Discussion 

The total increase in the use of caesarean deliveries in recent 

ecades, together with evidence that shows the health repercus- 

ions when these interventions are performed without a medi- 

al indication, have caused concern and various reactions amongst 

ivil society and health organizations for many years. The factors 

hat lead to the increase in its use are very diverse and, in many 

ountries, actions and strategies have been carried out to reduce 

he use of unnecessary caesarean deliveries. In Spain, responding 

o the social, professional, and institutional demand caused by the 

rogressive medicalization of birth and an increase in unnecessary 

nd unjustified interventions in a physiological process with reper- 

ussions on health, actions were initiated in 2006 that culminated 

n the creation of the EAPN in 2007, a strategy approved by the 

inistry of Health that was aimed at the hospitals of the NHS. Its 

ecommendations included the implementation of programs to ra- 

ionalize caesarean rates and reduce their unjustified use. More- 

ver, the EAPN indicated that, according to the available evidence, 

he development and advancement of its guidelines and recom- 

endations should lead to fewer caesarean sections. 

This work assesses the impact of EAPN on reducing caesarean 

ates in NHS hospitals, its related cost savings and on reducing 

erinatal mortality, as well as identifying other supply and demand 



A. Recio Alcaide and J.M. Arranz Health policy 126 (2022) 24–34 

f

p

i

c

m

r  

t

t

t

d

h

c

[  

n

p

p

t

r

i

a

p

r

n

a

o

a

s

w

5

b

s

n

t

o

b

c

a

i

t

W

i

l

b

n

t

b

i

(

i

a

b

l

a

c

a

c

i

e

i

u

r

e

c

o

o

s

l

r

S

a

m

h

d

e

i

t

o

a

c

c

t

a

s

c

r

a

d

a

t

l

f

S

a

D

A

actors that explain the use of caesarean deliveries. For this pur- 

ose, we have used the DID technique, in which the intervention 

s evaluated by comparing results between two analysis groups, a 

ontrol group formed by private for-profit hospitals and a treat- 

ent group formed by the NHS public hospitals, during two pe- 

iods, before (20 02 −20 05) and after (20 07 −2010 and 20 08 −2011)

he beginning of this health policy. This is the first study to analyse 

he impact of the EAPN for Spain. 

The results indicate that the EAPN has a significant effect on 

he reduction, by two percentage points, in the rates of caesarean 

eliveries of the NHS hospitals compared to the private for-profit 

ospitals in both post-periods 2007 −2010 and 2008 −2011. This is 

onsistent with the results obtained in other similar investigations 

 13 , 22 ]. On the other hand, the results show that the EAPN has

ot only maintained perinatal safety levels but has also reduced 

erinatal mortality by 0.08 percentage points in the 20 08 −20 09 

eriod. Additionally, the results suggest that, as a consequence of 

he reduction in the caesarean section rates, there has been a di- 

ect savings of 24 million euros per year in 2008, the same amount 

n 2009, and increasing up to 44.6 million euros per year in 2010 

nd 39.1 million euros per year in 2011. With respect to other ex- 

lanatory variables included, the rates of caesarean deliveries are 

educed with a higher health expenditure per inhabitant, a greater 

umber of delivery rooms in operation, of midwives, and of births 

ttended by hospitals. On the contrary, having a greater number 

f obstetricians and incubators per hospital, multiple deliveries, 

nd low weight new-borns is associated with higher rates of cae- 

arean deliveries. The explanatory variable results are consistent 

ith those shown in other studies [7] . 

. Conclusion 

In general, it might be concluded that the health policy that has 

een evaluated in this research has been effective in reducing cae- 

arean delivery rates in the NHS hospitals while also reducing peri- 

atal mortality. However, the degree of the effect is not enough for 

he NHS hospitals to fall within the range indicated by the WHO 

f 10 −15%, nor below 20%, as in other European countries with 

etter results in terms of perinatal mortality, such as the Nordic 

ountries [17] . It seems that the EAPN has served to slow down 

nd stabilize what until 2006 had been an unstoppable increase 

n caesarean rates, but it has not achieved a substantial decrease 

hat brings NHS hospitals closer to the standards advocated by the 

HO. 

On the other hand, the EAPN has generated direct cost savings 

n the NHS derived from the reduction in the rates of caesarean de- 

iveries, which are almost twice as expensive compared to vaginal 

irths. However, the cost analysis that has been carried out does 

ot consider the indirect costs derived from the medium and long- 

erm implications of a caesarean delivery for women and new- 

orns. A comprehensive study should consider all the costs and 

mpact associated with a caesarean delivery on women’s health 

a higher prevalence of maternal mortality and morbidity or an 

ncreased risk of uterine rupture, ectopic pregnancy, foetal death 

nd preterm in subsequent pregnancies and deliveries) and new- 
31 
orns (impaired immune development, a higher probability of al- 

ergy, atopy and asthma, as well as greater respiratory problems 

nd obesity). Taking all these associated costs into consideration 

ould translate into considerably greater savings. 

Therefore, not only from a health perspective, but also from 

n economic and gender equality perspective, it is essential to 

ontinue promoting the EAPN in its four strategic lines: bring- 

ng to reality clinical practices based on the best available knowl- 

dge; respecting women’s autonomy, integrity, and ability to make 

nformed decisions about their reproductive health; training and 

pdating knowledge and skills of professionals; and promoting 

esearch, innovation, and dissemination of good practices. It is 

qually essential to extend the scope of the EAPN to private health- 

are, precisely where more unnecessary interventions are carried 

ut. This would be consistent with the general recommendation 

f the WHO, which calls on the Ministries of Health to establish 

pecific norms on the appropriate technology for birth in the pub- 

ic and private sectors [39] . A total commitment by the Spanish 

egions is necessary to fully implement the EAPN since there are 

panish regions that double in caesarean rates compared to others, 

nd to comply with the total incorporation of the EAPN recom- 

endations in 100% of the protocols of their hospitals and regional 

ealth plans. 

Finally, it is advisable to follow the international recommen- 

ations of the WHO to reduce unnecessary caesarean deliveries, 

specially those for which there is a high degree of scientific ev- 

dence, such as combining the implementation of clinical prac- 

ice guidelines based on scientific evidence with a mandatory sec- 

nd opinion for the indication of caesarean delivery or with audit 

nd follow-up [43] . The WHO recommendation to use the Robson 

lassification system [42] as a global standard for evaluating and 

omparing caesarean delivery rates and monitoring health facili- 

ies throughout the year and amongst them should be followed, 

s claimed by the WHO when pointing out the need for a univer- 

al classification system [41] . On the other hand, taking into ac- 

ount the results of the analysis and in keeping with the general 

ecommendation of the WHO that indicates the midwife as the 

ppropriate professional to attend a normal delivery, it would be 

esirable to provide hospitals with a greater number of midwives 

nd reinforce their autonomy [39] . It is essential that the indica- 

ors of the main obstetric procedures at the hospital level are pub- 

ic and accessible to the population, as recommended by the WHO 

or decades [39] . 
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Fig. 1. A. Evolution of caesarean rates by type of hospital. Years 20 02–20 05 

Source: ESCRI. 

Fig. 2. A. Evolution of perinatal mortality rate by type of hospitals. Years 20 02–20 05 

Source: ESCRI. 
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Table A1 

Description of variables included in the analysis. 

VARIABLES DESCRIPTION 

Dependency code Classification of hospitals according to their dependency (public/private for profit) 

Number of obstetricians Includes those hired or habitual collaborators in this speciality 

Number of midwives Includes the midwives hired or usual collaborators 

Number of vaginal deliveries Number of vaginal deliveries attended in hospitals 

Number of caesarean deliveries Number of caesarean deliveries attended in hospitals 

Number of live newborns Do not have to coincide with the number of deliveries due to the existence of multiple deliveries 

and mortality before delivery 

Low birth weight live newborns Newborns below 2500 gs 

perinatal deaths foetal deaths plus deaths of live births less than 7 days old 

Delivery rooms in operation Number of delivery rooms in operation 

Incubators in operation Number of incubators in operation 

Health expenditure per inhabitant Records operating expenses of hospitals and dependant centres, including personnel expenses, 

purchases of pharmaceutical products, material health, etc., according to each Spanish Region 

The percentage or rate of caesarean sections in a 

hospital 

Calculated with the quotient between the number of caesarean sections and the total number of 

vaginal deliveries and caesarean sections multiplied by 100 

The number of multiple births (proxy 1) Calculated as the number of live newborns plus perinatal deaths minus the number of births 

(multiple births, proxy variable 1). It can only be calculated until 2009 

The number of multiple births (proxy 2) The number of live newborns minus the number of births (multiple births, proxy variable 2). It 

excludes perinatal deaths, and can also be calculated for the years 2010 and 2011 

Perinatal mortality rate Calculated as “the number of perinatal deaths” over the total number of live newborns and 

perinatal deaths multiplied by 100 

Household disposable income per capita Available by Spanish regions and years in National Accounts publications 

Table A2 

Estimations of the EAPN impact on caesarean birth rates. Placebo tests A (20 02–20 05). Treatment (NHS public 

hospitals) and control group (private for-profit hospital). 

Placebo A 

T −11.95 ∗∗∗

(0.957) 

R 3.091 ∗∗∗

(0.984) 

DID −2.110 

(1.361) 

Constant 34.14 ∗∗∗

(0.687) 

N 1182 

adj. R 2 0.239 

Coefficients and standard errors in brackets. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. We have included all the explanatory 

variables included in estimations of table 4 . 

Table A3 

Calculation of the savings that EAPN in 2009 for the NHS regarding 2005 for each 100.000 s. Euros Real prices 2019. 

Caesarean Vaginal births 

% Caesarean 

births (1) 

Number of 

caesarean by 

100,000 

births (2) = (1) 

x 100.000 

Caesarean 

Average 

cost( €) (3) 

Caesarean 

cost by 

100.000 

births 

(million €) 
(4) = (2) x 

(3) 

Number of 

vaginal 

births by 

100,000 

births 

(5) = (100 - 

(1)) x 

100.000 

Vaginal 

average cost 

( €) (6) 

Vaginal cost 

by 100.000 

births 

(million €) 
(7) = (5) x 

(6) 

Saving cost 

by 100.000 

births 

(million €) 
(8) = (4) + (7) 

Ex ante period (2005) 

Treatment 

(A) 

22,3 22.306 2.894 64,5 77.694 1.913 148,6 213,2 

Control (C) 35,0 35.045 2.894 101,4 64.955 1.913 124,2 225,6 

Ex post period (2009) 

Treatment 

(B) 

22,1 22.122 3.146 69,6 77.878 1.724 134,3 203,9 

Control (D) 36,0 35.976 3.146 113,2 64.024 1.724 110,4 223,6 

Diff. Treatment – Control 

Ex ante (A-C) −12,7 −12.740 0 −36,9 12.740 0 24,4 −12,5 

Expost (B-D) −13,9 −13.854 0 −43,6 13.854 0 23,9 −19,7 

Diff. Ex post – Ex ante 

Treatment 

(B-A) 

−0,2 −184 252 5,0 184 −189 −14,3 −9,3 

Control (D-C) 0,9 930 252 11,8 −930 −189 −13,9 −2,1 

Difference-in-difference 

DID 

((B-A)-(D-C)) 

−1,1 −1.114,6 0,0 −6,7 1.114,6 0,0 −0,5 −7,2 
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