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Abstract

Background: El Salvador is recognized as a country which could effectively reduce the maternal mortality ratio (MMR).
In El Salvador, there was an improvement in health indicators, such as fertility rate, adolescent fertility rate, skilled birth
attendance, health expenditures, but this improvement was not extraordinary compared with other developing
countries. The reason El Salvador could achieve an outstanding decrease in MMR in spite of a not so special
improvement in health or non-health indicators, deserves a deep research.

Methods: We used quantitative as well as qualitative methods to show that the reason El Salvador could reduce
maternal mortality ratio more than expected is the health policy that not only aimed at reducing the (adolescent)
fertility rate, but also provided a safe birth service to pregnant women through maternity waiting home. As quantitative
methods we ran regressions using maternal mortality ratio as dependent variable, health and non-health factors as
independent variables. As qualitative methods, we carried out a case study of maternal waiting home in El Salvador.

Results: El Salvador could reduce maternal mortality ratio through the improvement of health factors, such as fertility
rate, skilled birth attendance, and non-health factors, such as GDP per capita and woman empowerment. However, even
considering these factors, maternal mortality ratio of El Salvador decreased more than expected. We confirmed this by
analyzing the residuals of the regression model. This improvement in MMR, which is more than expected from the
regression results, can be attributed partly to the government measures, such as maternity waiting home.

Conclusions: The reason of the unexplained reduction in El Salvador's maternal mortality ratio seems to be attributable
to the health policy that not only aimed at reducing the fertility rate, but also provided a safe birth service to pregnant
women through maternity waiting home.

Plain English Summary

El Salvador is recognized as a country which could effectively reduce the maternal mortality, which means the death of
a woman while pregnant or within 42 days of termination of pregnancy. Maternal mortality ratio (MMR) in El Salvador
decreased from 118 per 100,000 live births in 1995 to 54 in 2015, which means a reduction of 54.2%. This was the
largest reduction among comparable Latin American countries.

This reduction is explained partly by the improvement of socio-economic conditions in El Salvador, such as GDP per
capita, access to electricity, education level, etc. Other factors that also contributed to the reduction of maternal
mortality are the improvement of health conditions, such as lower fertility rate, especially lower adolescent fertility rate,
skilled birth attendance, and health expenditures. However, all these improvements were not so different from other
developing countries as to explain the huge improvement in El Salvador with regard to maternal mortality. Then, what is
the reason of the extraordinary decrease of maternal mortality in El Salvador?

This study analyzed the reason El Salvador could achieve an outstanding decrease in maternal mortality in spite of a
not so special improvement in health or non-health indicators.

We contend that the reason El Salvador could reduce maternal mortality ration more than expected is the health policy
that not only aimed at reducing the (adolescent) fertility rate, but also provided a safe birth service to pregnant women
through Family Health Community Teams and maternity waiting home. One of the tasks of Family Health Community
Teams was encouraging women and their families in remote areas to take necessary steps to give birth at the hospital.
On the other hand, the objective of maternity waiting home was accommodating expectant mothers that are spread out
over remote mountain areas to clinics, so that they could rest in proximity areas until due dates when they would be
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transported to nearby hospitals for the delivery. The number of users of maternity waiting home in 2013 was over
2,500, which is over 70% of the expectant mothers that needed this service.

Many adolescents used maternity waiting home, as we can know from the fact that the percentage of adolescents
among the pregnant women using this facility was 35%. So, we can conclude that El Salvador was not so successful in
preventing the adolescents from getting pregnant but was more successful in preventing the deaths of the adolescents
during or after the delivery of the baby.

The reduction of deaths of adolescents related with the delivery of the baby thanks to Family Health Community
Teams and maternity waiting home, explains most of the unexplained part of the reduction in El Salvador's maternal
mortality ratio.

Background

El Salvador is recognized as a country which could effectively reduce the maternal mortality ratio (MMR). There was an
improvement in health indicators, such as fertility rate, adolescent fertility rate, skilled birth attendance, health
expenditures, but this improvement was not extraordinary compared with other developing countries. The reason El
Salvador could achieve an outstanding decrease in MMR in spite of a not so special improvement in health or non-
health indicators, deserves a deep research. Our hypothesis is that the main cause was the health policy that not only
aimed at reducing the (adolescent) fertility rate, but also provided a safe birth service to pregnant women, for example
through maternity waiting home.

In this paper we first explain the evolution of maternal mortality ratio in El Salvador, together with other health
indicators. In the second section, we build an empirical model to explain the differences of maternal mortality ratios
across countries, and based on this model show that the case of El Salvador cannot be fully explained with the health
and non-health indicators traditionally used in the analysis of maternal mortality ratio. In the third section, we suggest
that maternity home program was an important factor that explains the large drop of maternal mortality ratio in El
Salvador.

Method

Maternal mortality in El Salvador

MDG Report states that the MMR in El Salvador has been considerably reduced in the 1990s and 2000s and that this
trend would continue [1]. El Salvador has met with MDG targets regarding maternal mortality ratio. According to the
data from World Development Indicators [2], as shown in Table 1, maternal mortality index in El Salvador decreased
from 118 per 100,000 live births in 1995 to 54 in 2015, which means a reduction of 54.2%. This was the largest
reduction among comparable Latin American countries. The average MMR of Latin American countries decreased from
118 in 1995 to 68 in 2015, a 47.2% reduction.

However, in spite of an outstanding reduction of MMR, other health indicators did not improve on the same scale. Total
fertility rate in El Salvador declined from 3.58 in 1995 to 2.10 in 2015, which is not so remarkable compared with other
Latin American countries. The reduction of adolescent fertility ratio was the lowest after Ecuador among comparable
countries in Table 1. As for non-health indicators, health expenditure to GDP ratio was reduced by 0.9 percentage points
whereas it increased in most of the other Latin American countries.

These trends are very strange if we consider that the health factors, such as fertility rate, adolescent fertility rate, and
health expenditure, are important determinants of MMR. If these factors improve we would expect an improvement in
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the MMR. Naturally, with an outstanding improvement in MMR, we would expect an improvement of these factors at an
equal scale. In El Salvador, this did not happen: an outstanding improvement in MMR was accompanied by a moderate
improvement of health indicators and a decrease in health expenditure.

An empirical model of MMR

To confirm that MMR in El Salvador has declined more than expected from the improvement of health indicators as
well as non-health indicators, we built an empirical model employing MMR as dependent variable, and health and non-
health indicators as independent variables.

The regression model is as follows:

log(MMR) = a + 3, log(TFR) + 8, log(ATFR) + 5 log(SKILL) + B, log(HEALTH)
+ B log(GDPC) + B, log(FSENCOND) + 8, log(ELECTRIC)
+ fglog(URBAN) + Bs log(FPARTICI) + 15 log(FPARLIA)

The dependent variable is maternal mortality rate, and the independent variables are both health sector variables and
non-health sector variables. The variables included in the model are explained in Table 2. The data used in the
regression were country level annual data from 2000 to 2015.

Data analysis methods

We ran three regressions: Pooled OLS model, Fixed and Random Effect Panel Regression models. The data used in this
study are from World Development Indicators (WDI), which provides cross country comparable data on development.
The number of countries included in the analysis was 143, and the years of analysis was from 2000 to 2015 [2].

Results

In pooled OLS model, most of the coefficients have the right sign and are significant (Table 3). Among health sector
indicators, if total fertility rate decreases by 1%, MMR would decrease by 0.97%. If the adolescent fertility rate decreases
by 1%, MMR would decrease by 0.49%. If skilled birth attendance or health expenditure increases, MMR would
decrease. Among the non-health sector indicators, GDP per capita seems to be the most important. If GDP per capita
increases by 1%, MMR would decrease by 0.30%. The improvements of female secondary school enrollment, access to
electricity, and women empowerment also have positive effect on the reduction of MMR with different level of
significance.

Panel regressions with random effect and fixed effect give similar results (Table 3). In the panel regression with fixed
effect, that controls time-invariant heterogeneity of the countries, even if total fertility rate loses significance, adolescent
fertility rate still is significant and the coefficient has similar value as in the pooled OLS. Skilled birth attendance has
the right sign and is significant. Among the non-health sector indicators, GDP per capita is the only one that is
significant. Overall, the most important variable that explains the change in MMR seems to be adolescent fertility rate.

The importance of adolescent fertility rate was pointed out by many researches. According to UNFPA [3] and WHO and
UNFPA [4], adolescents with age of 15 through 19 are twice as likely to die during pregnancy or child birth as those over
age 20; girls under age 15 are five times more likely to die.

To analyse the case of El Salvador, we calculated the predicted value of El Salvador based on the fixed effect panel
regression model and compared it with the observed value. In the Figure 1, prediction without fixed effect is the
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predicted value of MMR considering the value of the independent variables but not taking into account the fixed effect.
This predicted value is much higher than the observed value. Prediction without fixed effect decreases as the variables
such as adolescent fertility rate, skilled birth attendance, GDP per capita in El Salvador improved during the period of
analysis. However, this does not consider that there may be unobserved time invariant characteristics of El Salvador.
Even fully considering the independent variables, El Salvador had consistently lower MMR than expected. If the
negative fixed effect is included, the predicted value is lower, as shown by prediction including fixed effect in the Figure
1. This negative fixed effect may be attributed to an efficient health care system in El Salvador, which is not reflected in
the independent variables.

From the graph, we can also observe that the observed value decreased more rapidly than the prediction with fixed
effect, resulting in increased residuals. Actually, this cannot be explained by either independent variables or fixed effect.
It must be explained by some other changes in policies or health system in El Salvador during this period, which are not
reflected in the independent variables. Although there were large drops in MMR in 2002, 2007 and 2008, we would like
to focus on the decline after 2011(Figure 1).

In the Table 4, the predicted MMR decreased by 3 between 2011 and 2013. However, the observed MMR decreased by 5
during the same period. This means that a reduction of 2 must be explained by something else than the independent
variables.

Discussion

One of the most important variables that explain the change in the maternal mortality rate is adolescent fertility rate.
However, in El Salvador MMR decreased more than expected from the reduction of adolescent fertility rate, as this did
not decrease that much compared to the countries in similar situation, as can be noticed from the Table 1. How this
happened?

The reason is that El Salvador was not so successful in preventing the adolescents from getting pregnant but was
more successful in preventing the deaths of the adolescents during or after the delivery of the baby. We suggest that
this partial success can be explained by Family Health Community Teams (Unidades Comunitarias de Salud Familiar:
UCSF) and maternity waiting home.

The 3" report on the Progress of the Millennium Development Goals of El Salvador states:

Non-hospital maternal mortality, in particular, has been occurring with decreasing frequency. Healthcare representatives
and more recently, Family Health Community Teams successfully managed to implement the Birth Plan strategy,
mainly in rural communities, with the primary purpose of encouraging women and their families to take any necessary
steps to give birth at the hospital. This has made it possible today for more than 90% of births to take place in
hospitals, mainly belonging to the public network and the Salvadoran Institute of Social Insurance.

Considering the level of economic development, El Salvador has relatively well-established health care system,
especially for the primary health care [5,6]. At the level of municipal health networks, UCSF health centres are in charge
of primary medical services [7]. Nationwide, there are more than 360 UCSF that are in charge of health promotion,
prevention, treatment and rehabilitation [7,8]. Medical team that work in UCSF is called ECOS (Community Health Team:
Equipos Comunitarios de Salud), and consists of doctors, nurses, nutritionists, health education specialists, psychology
counselors, and nurse assistants [9]. ECOS provides primary care on checkup, treatment, vaccination, and medicine
provision [10]. Local community health personnel in UCSF health centres are trained for a certain period of time and
placed in UCSF to learn, research, and routinely report health problems of the designated region. Furthermore, they are

Page 5/12



to keep track of conditions of expectant mothers in mother and child health related issues and report it to health
centres [11]. One local community health worker is required to attend 200 households residing in the region [7].

In 2009, to strengthen primary medical services and prevent exclusion of remote residents [12], especially pregnant
women, the government of El Salvador established a program of Maternity Waiting Home for Expectant Mothers
(Hogar de Espera Materna: HEM). With assistance from international community, 16 HEMs were set up by 2013[1]. The
objective of HEM was to induce expectant mothers that are spread out over remote mountain areas to clinics, so that
they could rest in proximity areas until due dates when they would be transported to nearby hospitals for the delivery
[12,13]. Therefore, HEM in El Salvador is located with UCSF or nearby health centres so that patients can be requested
to be transferred to connected hospitals that are equipped with childbirth delivery facilities. Expectant mothers reside in
and wait for their due dates in HEM health clinics near their resident homes [7,12]. At impending delivery, expectant
mothers and their treatment records from respective HEM can both be transferred to hospitals via UCSF vehicles,
ambulances, or taxis.

When distance between residence and hospitals are too far or hospital visits are geographically difficult, expectant
mothers can come a day early and stay at HEM until their hospital check-up and can return home after receiving
treatment [7,14,15]. After delivery, mothers can also come a day early to stay at HEM before giving vaccinations to
newborn babies the next day. Furthermore, HEM health clinics act as safe havens for expectant mothers and newborn
babies facing social risks. Fees to use HEM are all free of charge. During expectant mothers’ stay at HEM, they are
provided with housing and meals that are particularly essential during pregnancy. After delivery, mothers that want
support are provided with clothing for their newborn babies [7,13].

At the HEM, licensed specialists in mother and child health reside on-site 24 hours and manage health conditions of
both expectant mother and fetus by checking on the health of expectant mothers and listening to cardiac sounds of the
fetus twice a day. Functions of HEM are to provide facilities for at high-risk expectant mothers and newborn babies and
to strengthen geographical accessibility. Either nearby or situated together with UCSF, the clinic provides health
education for reproductive health and childbirth delivery [12]. As expectant mothers who enter HEM mostly reside in
regions that have difficult accessibility and transportation to hospitals, the health clinic estimates around 40% of the
nearby regions’ expectant mothers to be its target population [7]. For all other expectant mothers in the region, it seems
that although they may reside in remote areas they have access to means of transport to hospitals for delivery and do
not need to enter HEMs. Entrance into HEMs takes place through recommendations from local community health
personnel, UCSF, or other expectant mothers who have previously experienced the clinics. The majority of expectant
mothers get into clinics around 2-3 days before delivery. Although mothers voluntarily come to clinics, for those without
transportation and with difficulty reaching the clinic, UCSF provides vehicles for transportation.

In 2013, the total number of users of HEM was 2,587, as shown in Table 5. Among them, 913 users were adolescents.
The percentage of adolescents among the pregnant women who used HME was 35%. This extremely high proportion of
adolescent users may be explained by the high adolescent pregnancy in the remote rural areas [16], by the high reliance
of adolescent on this facility, and by the efficient work of UCSF in guiding the pregnant adolescents to the HEM.

In 2013, expectant mothers’ average use of HEM throughout seven HEM was around 70%, which is close to the
Department of Health's goal of 80% coverage. El Salvador's mountainous geography makes transportation difficult and
medical facility accessibility challenging in many regions; various conditions such as transportation are not readily
supported in El Salvador particularly in case of expectant mothers in remote areas that rapidly try to access hospitals
at impending stages before delivery. HEMs were constructed to target expectant mothers from such remote areas so
that they could be attracted to better utilize medical facilities and have facility deliveries. It appears that the project has
positively influenced the region in increasing facility-based deliveries and reducing maternal and child mortality rates. It
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is expected that many users would have given home childbirth without HEM, which was confirmed by fieldwork
interviews with expectant mothers using HEM.

It is obvious that the system of UCSF and HEM has reduced MMR by inducing vulnerable expectant mothers to the
hospitals and enabling facility-based delivery. As the most important group of vulnerable expectant mothers are
adolescents [17], this system inarguably reduced the number of adolescent deaths related to the maternity. However,
the system was not so successful in reducing the pregnancy of adolescents. Adolescent were given education about
sex and maternity once they were pregnant and hosted in HEM, not before getting pregnant. Of course, there was
sexual education in the schools, but this was not so effective in reducing the adolescent pregnancy [16,17].

Conclusion

We have shown that El Salvador could reduce MMR through the improvement of health factors, such as fertility rate,
adolescent fertility rate, skilled birth attendance, etc., and non-health factors, such as GDP per capita and woman
empowerment. However, even considering these factors, maternal mortality ratio of El Salvador decreased more than
expected. We confirmed this by analyzing the residuals of a regression model. The reason of this unexplained reduction
of El Salvador's MMR seems to be attributable to the health policy that not only aimed at reducing the (adolescent)
fertility rate, but also provided a safe birth service to pregnant women, for example through Maternity Waiting Home.
Nevertheless, as the adolescent fertility rate is still too high and pregnancy in adolescents continues to be an important
cause of maternal deaths, more effective policies to reduce adolescent pregnancies is needed.
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Tables

Table 1. MMR and other health indicators

MMR Fertility rate Adolescent fertility rate  Health expenditure
(% of GDP)
1995 2015 V 1995 2015 V 1995 2015 WV 2001 2015 A

El 118 54 542% 3.58 210 413% 97.6 71.1 272% 7.8 6.9 -0.9
Salvador

Guatemala 173 88 491% 5.09 3.03 40.5% 1226 740 39.7% 6.7 5.7 -1.0
Honduras 166 129 223% 4.64 251 46.0% 1215 736 395% 5.9 7.6 1.7
Ecuador 131 64 511% 3.36  2.51 253% 84.8 75.3 11.2% 3.7 8.5 4.8
Paraguay 147 132 10.2%  4.11 2.51 38.9% 92.1 575 37.6% 5.5 7.8 2.3

Bolivia 390 206 472% 4.50 2.92 35.1% 92.3 69.9 24.3% 4.7 6.4 1.7
Latin 118 68 42.4% 294 2.10 28.8% 84.3 63.9 242% 6.2 7.4 1.2
America

Source: World Development Indicators

Table 2 Variables included in the empirical model of MMR

Variables  Explanation Source
Dep. Variable MMR Maternal mortality ratio (per 100,000 live births) WDI
Independent Variables  TFR Total Fertility Rate (births per woman) WDI
(Health Sector) ATFR Adolescent Fertility Rate (births per 1,000 women ages 15-19) WDI
SKILL Skilled Birth Attendance (% of total) WDI
HEALTH Total health expenditure to GDP ratio (%) WDI
Independent Variables GDPC GDP per capita (dollars) WDI
(Non-Health Sector) FSECOND  School enrollment, secondary, female (% gross) WDI
ELECTRIC  Access to electricity, rural (% of rural population) WDI
URBAN Urban population (% of total) WDI
FPARLIA Proportion of seats held by women in national parliaments (%)  WDI

WDI: World Development Indicators
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Table 3. Regression results
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pooled OLS Panel regression (RE)  Panel regression (FE)
Variables Coef. tvalue  Coef. t-value Coef. t-value
Health Sector  log(TFR) 0.972* 1270  -0.078 -0.47 -0.329 -1.76
log(ATFR) 0.489™ 1348  (gg511* 6.12 0.482** 4.50
log(SKILL) -0.120 -1.74 -0.082 -1.62 0.182* 2.90
log(HEALTH) ~ g1g2™ -261  -0.056 -0.87 -0.057 -0.83
Non-Health log(GDPC) 0298 -10.75 _go3* -6.11 0.456™ -3.94
Sector log(FSECOND) -0.125  -1.38 -0.034 -0.64 -0.048 -0.84
log(ELECTRIC) g gog™ 277 0050 -2.54 -0.018 -1.017
log(URBAN) 0.152* 212 -0.265 -1.55 -0.220 -0.83
log(FPARTICI)  0.062 0.81 -0.082 -0.86 -0.211 -1.78
log(FPARLIA) g q111™ -375  0.012 0.47 -0.004 -0.14
Constant 4210  8.69 5338™ 6.59 5989™ 5.10
N. obs=982 N. obs= 982 N. obs= 982
R2=0.857 N. groups= 143 N. groups=143
R2 within = 0.521 R2 within = 0.531
between = 0.822 between = 0.789
overall = 0.789 overall =0.756
*Significant at 0.05; **Significant at 0.01
Table 4. Change in the MMR
2011 2012 2013
Prediction with fixed effect 594 583 572
Yearly reduction of prediction 1.1 1.1
Observed value 60.0 570 550
Yearly reduction 2.0 3.0
MMR reduction not explained 0.9 1.9




Table 5. El Salvador Nationwide HEM Number of Users (2013)

Source: KOICA
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Figure 1

Maternal Mortality Ratio in El Salvador
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