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Running title: Stillbirth rates in Latin America 

 

ABSTRACT 

Objective 

To describe country-level stillbirth rates and their change over time in Latin America, and to 

measure the association of stillbirth rates with socioeconomic and health coverage indicators 

in the region. 

 

Design  

Ecological study. 

 

Setting 

20 countries of Latin America. 

 

Population or Sample 

 Aggregated data from pregnant women with countries as units of analysis. 

 

Methods 

We used stillbirth estimates, and socioeconomic and health care coverage indicators reported 

from 2006 to 2016 from UNICEF, United Nations Development Programme and World Bank 
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datasets. We calculated Spearman´s correlation coefficients between stillbirths rates and so-

cioeconomic and health coverage indicators. 

 

Main Outcome Measure 

National estimates of stillbirth rates in each country. 

 

Results 

The estimated stillbirth rate for Latin America for 2015 was 8.1 per 1000 births (range 3.1-

24.9). Seven Latin America countries had rates higher than 10 stillbirths per 1000 births. The 

average annual reduction rate for the region was 2% (range 0.1-3.8%), with the majority of 

Latin America countries ranging between 1.5 and 2.5%. National stillbirth rates were corre-

lated to: women’s schooling (rS=-0.7910), gross domestic product per capita (rS=-0.8226), 

fertility rate (rS=0.6055), urban population (rS=-0.6316) and deliveries at health facilities 

(rS=-0.6454).  

 

Conclusions 

Country-level estimated stillbirth rates in Latin America varied widely in 2015. The trend and 

magnitude of reduction in stillbirth rates between 2000 and 2015 was similar to the world 

average. Socioeconomic and health coverage indicators were correlated to stillbirth rates in 

Latin America. 
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Funding 

This study did not receive any specific funding. 

 

Keywords 

Stillbirth; Latin America; Socioeconomic factors; Access to health care. 

 

Tweetable abstract 

Stillbirth rates decreased in Latin America, but remain relatively high, with wide variations 

among countries. 

 

Abbreviations 

GDP: Gross domestic product per capita in United States dollars 

HIC: High income country 

LMIC: Low and middle income country 

MDG: Millennium Development Goals 

MICS: Multiple Indicators Cluster Survey 

NGO: Non-governmental Organizations 

UNDP: United Nations Development Program  

WHO: World Health Organization 

SBRs:  Stillbirth rates 

NMRs: Neonatal Mortality rates 

CVRS System: Civil Registration and Vital Statistics Systems 
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HMIS: National Health Management Information Systems 

DHS: Demographic and Health Surveys 

RHS: Reproductive Health Surveys
 

 

MAIN TEXT 

 Introduction 

Within Latin America there are an estimated 91 000 stillbirths each year, with an estimated 

rate of 8.2 stillbirths per 1000 births (95% CI 7.5-9.2).1 The overall estimated risk of still-

birth in Latin America is twice that of high-income settings.
2
 Data capture of stillbirth figures 

has improved somewhat recently, with double the number of countries having information on 

stillbirth rates in 2000-2010, as compared to 1990-2000. 
1
 

Latin America is a region with some distinct local characteristics related to economy, society and 

health care. Over the last decade, most economies in Latin America have displayed growth and eco-

nomic stability. Two decades earlier, many Latin American countries began social sector reforms to 

alleviate poverty, provide financial risk protection and improve health outcomes. In particular, re-

forms in the health care system focused on expansion of universal health coverage. However, wide 

socioeconomic and health inequalities persist, and poverty still remains high.3,4 Today, Latin America 

is still recognized as the most unequal region in the world, and 24 percent of the population (142 

million people) was shown to be living in poverty in 20135 Children, adolescents and women remain 

the most vulnerable population in the region.6,7  

Taking into account Latin American characteristics, our article will focus on the description 

of such distinct characteristics–mainly those that could be associated with stillbirths such as 

health coverage and socioeconomic characteristics; it will describe the frequency of stillbirths 
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at country-level, their change over time, and will measure the association of stillbirth with 

socioeconomic and health coverage indicators in the region.   

 

Design and Methods  

This is an observational ecological study that reports stillbirth estimates for Latin America 

using aggregated data from pregnant women, with countries as units of analysis. We included 

data from all Spanish, Portuguese, and French-speaking countries in Latin America, given 

that these countries share similar socioeconomic, cultural and political characteristics, and 

they have been independent administrations for the last two centuries. English and Dutch-

speaking Caribbean countries were not included since they are very different from the includ-

ed countries in terms of size, culture and political administration. Many of them are overseas 

departments or dependents of high-income countries. Guyana and Suriname were also ex-

cluded since they have become independent more recently, but still have economic and polit-

ical ties to English and Dutch Caribbean countries.  We analysed data from all eligible coun-

tries in Latin America (N=20).   

For the purpose of this study we used the country-level stillbirth estimates and average annual 

reduction (ARR) calculated by Blencowe et al (see Appendix S1).
1
 Pooled regional stillbirth 

rate, absolute number of stillbirths and ARR were calculated by the authors so that only se-

lected countries were included. Stillbirth was defined as a baby born with no signs of life at 

28 weeks gestation or more.
 
The source of the estimates varied according to the type and 

quality of data on stillbirths in each country. The data included for calculating the stillbirth 

estimations were classified a priori by Blencowe et al. into categories based on data type and 

quality
1
. Data classification systems classified as category 1 had high-quality, national rou-

tine information systems. National data systems in this category fulfil three characteristics. 
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First: their Civil Registration and Vital Statistics systems (CRVS) were established before 

2000, and have the ability to record high-quality information about maternal and neonatal 

outcomes. Second: the ratio of SBR (adjusted to 28 week definition) to national estimated 

NMR was greater than 0.5 for all years. Third: the country had a female child mortality cap-

ture of more than 85%, considered as a marker of CRVS system strength for capture of child 

outcomes). Data systems classified as category 2 had lower-quality national routine infor-

mation systems that did not meet all of the above criteria. Category 3 data classification sys-

tems used nationally-representative retrospective household surveys, while those in category 

4 used sub-national population-based data sources (prospective population-based studies or 

health-facility-based data) with minimum bias (covering >90% of births in the population). 

Finally, category 5 systems relied on sub-national population-based data (e.g., other health-

facility-based data) with possible sources of bias. For countries with high-quality vital regis-

tration data, country’s own reported rates were adjusted when necessary to fit the ≥28 week 

definition. For countries lower quality vital registration, data for stillbirth rates (SBRs) or 

nationally representative retrospective household surveys, SRBs were adjusted with a regres-

sion model.  

Nationally representative socioeconomic and health care coverage indicators were selected 

from a conceptual framework based on plausible covariates published in the literature, and its 

data availability for all Latin America countries. Many indicators are core issues of the 

Countdown to 2030 initiative, the WHO global movement to improve maternal, newborn, 

and child survival.
8
 These core issues include contraceptive use, and antenatal, delivery, 

postnatal and child health care. These indicators are monitored and analysed by the WHO to 

track country progress towards achieving the Millennium Development Goals (MDGs). We 

selected indicators of the Countdown to 2030 and their sources so that a standardized criteri-

on and similar data quality were obtained for all Latin America countries. The sources of in-
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formation for these indicators were UNDP datasets, Multiple Indicators Cluster Surveys 

(MICS) and Demographic and Health Survey Program (DHS) from UNICEF, and World 

Bank datasets, with data reported for 2006 to 2016 (Table  S1).
9 

To describe legal termination 

of pregnancy status in Latin America countries, we reviewed the legislation of each country 

as well as government and NGO’s reproductive rights published reports (see Table S1). In-

formation about Gini index was not available for Cuba.  

This study involved data that were publicly available. Stillbirth data –absolute numbers, rates 

and ARR- were available in the Blencowe et al. main publication and appendices. Datasets 

with socioeconomic and health service coverage indicators were also publicly available. This 

study did not receive any specific funding. 

 

Statistical analysis  

We described country-level estimated stillbirth rates, absolute numbers of stillbirths, and av-

erage annual rate of reduction (ARR) over time for all Latin American countries from 2000 to 

2015.  Regional ARR including the selected countries was calculated with the formula: (rate 

in the end line year/rate in baseline year, raised to the power of 1/ end line year-baseline year, 

minus 1) per 100. Socioeconomic and health care coverage indicators assessed in this study 

were reported with means and standard deviations or medians and ranges for variables with 

Gaussian distribution or non-Gaussian distribution respectively.  

 

To measure the correlation between stillbirth rate and socioeconomic and health care cover-

age indicators, we calculated Spearman’s rank correlation coefficients. Countries were the 

units of analysis.   The statistical analyses and graphs were done using STATA software 

(14th version). 
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Results 

Characteristics of the Latin American Region 

Table 1 summarizes socioeconomic, health care coverage, and health indicators for 20 Latin 

American countries reported for the period 2006-2016.  Concerning the socioeconomic di-

mension, countries show a median Gini index of 48.8 (range: 41.6-60.1). The median GDP 

(gross domestic product) per capita (current USD) for the region is 6336.8 (range: 818.3-

15573.9), with the majority of countries classified as middle-income countries (17/20). There 

are two high-income countries (Chile and Uruguay) with 19 times the GDP of the poorest 

country in the region, and one low income country (Haiti). The mean number of years of 

schooling for women is 8.1, with a range of 3.9 for Haiti, corresponding to an area of UNDP 

low human development, to 11.5 for Cuba, corresponding to an area of UNDP very high hu-

man development.
10

 Fertility rates (number of live births per 1000 women between the ages 

of 15 and 44 years) vary from 1.6 children in Cuba to 3.2 children in Guatemala, with a me-

dian of 2.1 for the region.  

In regards to health care coverage, 96.8% (range: 84.2-100.0%) and 88.7% (range: 57.2-

97.8%) of pregnant women presented at least one and at least four antenatal care visits, re-

spectively. 97.2 % of all births were delivered in healthcare facilities (range: 35.9-99.9%). 

Regionally, the caesarean section rates were high: median: 31.3%; range (5.5-58.1%). Contra-

ceptive prevalence (any method for women ages 15-49) has a median of 73%, and varies 

among countries with the following range: 34.5-80.4%. 

The median maternal mortality ratio (MMR) per 100 000 live births reported for the region in 

2015 was 67, and varied widely among countries. The highest ratios were observed in Haiti, 

Bolivia and Nicaragua (359, 206 and 150 maternal deaths per 100 000 live births, respective-

ly), where MMR is ten times higher than those Latin American countries with low MMR. 
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The lowest MMRs were observed in Uruguay, Chile and Costa Rica (15, 22 and 25 maternal 

deaths per 100 000 live births, respectively). The median neonatal mortality rate (per 1000 

live births) for the region was 7.7 in 2015. The inter-country variation in neonatal mortality 

rates and the proportion of low birth weight followed similar patterns, with the lowest fre-

quency in Cuba (2.3 neonatal deaths per 1000 live births and 5.2% of low birth weight) and 

Chile (5.9 neonatal deaths per 1000 live births and 4.9% of low birth weight); and the highest 

in Haiti (23 neonatal deaths per 1000 and 25.4% of low birth rate). Haiti presented four times 

the risk of neonatal death and low birth weight compared to Cuba. Among all neonatal deaths 

in the region, 22.4% occurred due to birth defects. 

We gathered updated data concerning the legal status of termination of pregnancy in Latin 

America. Legal termination of pregnancy is completely banned under any circumstances in 

El Salvador, Honduras, Nicaragua and Dominican Republic. Likewise, it was banned in Chile 

until July 2017, when Congress passed a law that contemplates pregnancy termination under 

three circumstances: when continuing the pregnancy threatens the mother’s life, due to severe 

congenital malformations, and in cases of rape. In 14 out of 19 countries, legal termina-

tion of pregnancy is permitted in case of rape and in situations that pregnancy threatens the 

mother’s life, but is legally prohibited for termination of pregnancies with congenital disor-

ders. There are three countries in the region where termination of pregnancy is legal under 

any circumstances before 14 weeks of gestational age (Cuba, Uruguay and Colombia), and 

two that present specific restrictions: Mexico, where termination of pregnancy  is only legal 

in Mexico City, and Brazil, where it is only legal for pregnancies with a confirmed diagnosis 

of severe malformation (not compatible with extra uterine life).  
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Country level stillbirth rates and their change over time 

Table 2 reports estimated ≥28 week stillbirth, maternal and neonatal mortality rates for 2015, and 

ARR between 2000 and 2015 for 20 Latin American countries. Of the 20 countries analysed coun-

tries, 5 presented the highest category (category 1) of an a priori determined 5-categories SBRs 

type/quality data classification system. These countries estimates (Argentina, Chile, Costa Rica and 

Cuba) were based on country data and adjusted to fulfil the 28 gestational weeks stillbirth definition. 

Although Uruguayan vital statistics are of high quality overall, stillbirth reporting is not disaggregated 

by gestational age. Consequently, Uruguay stillbirth estimates were modelled rather than adjusted 

by gestational age. Other 14 countries estimates were based on vital registration country data with 

lower quality or nationally representative retrospective household surveys data (categories 2 and 3 

of the SBRs type/quality data classification system). For these countries, estimates were based on 

country data but adjusted using the regression model described in Appendix S1. Haiti did not present 

usable data, therefore a prediction model was applied to obtain the SBR estimates. For the majority 

of countries, SBR estimates were based on countries own data (national routine data or nationally 

representative surveys), but required adjustment due to variability in stillbirths’ gestational age defi-

nition or data quality.  

It was estimated that 89 248 stillbirths occurred in the selected countries of Latin America for 

2015. The estimated stillbirth rate for the region was 8.1 per 1000 births (95%CI 7.5-9.2). 

Yet, the regional rate obscures a wide country variation. The highest stillbirth rate was esti-

mated for Haiti (24.9 per 1000 births), and the lowest for Chile (with a 3.1 stillbirth rate). 

Only two countries presented rates less than 5 (Chile and Argentina); eleven countries pre-

sented rates between 5 and 10 (Peru, Brazil, Colombia, Ecuador, Nicaragua, Mexico, Vene-

zuela, Costa Rica, Uruguay, Cuba and Panama); and seven had rates higher than 10 stillbirths 

per every 1000 births (Haiti, Paraguay, Bolivia, Honduras, El Salvador, Dominican Republic) 

(Table 2). 
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An average annual reduction rate (ARR) of 2.1% (range: 0.1-3.8%) was reported for the se-

lected countries between 2000 and 2015. Cuba presented the highest ARR (3.8), followed by 

Argentina (3.1) and Peru (2.8). For the majority of Latin America countries (n=14) ARR 

ranged between 1.5-2.5%. The countries with the lowest ARR were Costa Rica (0.1), Haiti 

(0.9) and Dominican Republic (1.2) (Table 2).  

When comparing the mortality rates among the countries of the region, it is observed that those 

with higher burden of stillbirths also present a higher risk of maternal and neonatal mortality. 

 

Indicators associated with stillbirth rate 

Table 3 shows correlations between stillbirth rates and selected socioeconomic and health 

coverage indicators in the same 20 Latin American countries. A negative and strong correla-

tion between stillbirths and women mean years of schooling (rS= -0.7910), as well as still-

births and GDP per capita (rS= -0.8226) was observed (Figure 1). Two other socioeconomic 

indicators showed a moderate correlation with stillbirth rates: fertility rate (rS= 0.6055), and 

the proportion of urban population (rS= -0.6316). There was no correlation between SBRs 

and Gini index (rS=0.312). 

Regarding health coverage indicators, proportion of deliveries performed in health facilities 

was negative and moderately correlated with stillbirth rate (rS= -0.6454); and there was no 

correlation between stillbirth rates and the proportion of women with at least one antenatal 

care visit (rS= -0.3567), and at least four antenatal care visits (rS= -0.1105).  
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Discussion 

Main findings 

The estimated stillbirth rate for Latin America for 2015 was 8.1 per 1000 births, with a wide variation 

among countries: an 8-fold difference was observed between the countries with the highest stillbirth 

rates compared to the one with the lowest. The average annual reduction rate for the region was 

2%. Each countries showed a reduction of stillbirth rate over time, and low variability was observed. 

When we evaluated the association of stillbirths rates and socioeconomic and coverage indicators, 

gross domestic product per capita and women’s schooling showed the strongest association, fol-

lowed proportion of urban population, fertility rate and deliveries at health facilities. 

 

Strengths and limitations 

This study has the limitations related to ecological analyses: inferences at the individual level should 

not be made in order to avoid the ecological fallacy. Still, our findings for Latin America countries are 

consistent with individual level population-based studies carried out in low and middle-income 

countries.11-13 Another limitation is related to quality data used for stillbirths estimates. Given that 

most stillbirths occur in countries without adequate vital registration2, there is huge variation in data 

availability, which might have an impact on the quality of stillbirth estimates1. Stillbirth rates based 

on national vital registration would be the best source of information to study stillbirth frequency 

and trend; however, it is not yet possible for our region due to lack of systematic reporting of still-

births. Today, stillbirth estimations -although the calculations could contain statistical errors and 

affect the accuracy of the measurements- are still the most appropriate method for comparing inter-

country rates in Latin America. We used correlation to denote the association between two quanti-

tative variables, but theoretical models suggests that more than one independent variable might be 

associated to stillbirth rates. Multiple regression should be applied to adjust the association by po-
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tential confounders and to better explain associated factors. Finally, although data on the proportion 

of non-macerated stillbirths is relevant for targeted prevention strategies, no country-specific data 

are available. 

The main strength of this study is that the ecological design analysis is the most appropriate research 

design to assess the correlation of stillbirth with the indicators analysed at the aggregate level.14,15  

 

Interpretation 

The estimated stillbirth rate in Latin America was lower than the worldwide estimate of 18.4 

per 1 000 births, but double high-income setting rate of 3.4. High-income countries in Latin 

America have a similar stillbirth estimate compared to developed regions (3.7 vs. 3.4 respec-

tively). In addition, stillbirth estimates for Haiti -- the only country in Latin America classi-

fied as low-income by the World Bank -- are similar to those of the Sub-Saharan Africa re-

gion (24.9 vs 28.7 respectively). In contrast, the pooled stillbirth rate for middle-income 

countries in Latin America is lower (7.8 per 1000 births) than those reported for other regions 

of the world with a high percentage of middle-income countries (12.2 in the South-eastern 

Asia Region and 14.5 in North Africa and Middle East).1 

Latin America showed high levels of inter-country variation within its countries, similarly to 

Southern and South-Eastern Asia
1
. All the other regions of the world showed less variability 

within their countries.
1
 
1
. In regards to stillbirth rate change over time, Latin America showed 

a similar annual rate of reduction to the worldwide estimate (2.1% and 2.0% respectively). 

Since all regions of the world showed a decrease in their rates
1
, factors at a global macro lev-

el (for example, advance of scientific knowledge) might be influencing the stillbirth rate trend 

more than specific factors applied in each region.  
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Countries with high stillbirth rates in Latin America presented high neonatal mortality rates 

too. However, comparisons between stillbirth and neonatal mortality rates should be inter-

preted with an eye to intercountry variation in data quality (i.e., underreporting of fetal 

deaths, neonatal deaths misclassified as stillbirth due to diverse quality in resuscitation pro-

cedures).
16,17

 

We reviewed whether the estimations described in our study were consistent with previously 

published stillbirth rates for Latin American region.  The UNDP/UNFPA/WHO/World Bank 

Special Programme of Research, performed a systematic review of stillbirth prevalence in-

cluding articles from 1997 to 2002.
18

 The pooled stillbirth rate for Central and South America 

was 8.2 and 13.4 per 1 000 births respectively. Two studies reported rates of 17.6 between 

1985 and 1997 for 18 countries of Latin America, and 4.0 for 2009-2012, including 11 coun-

tries.
19,20

 Because sampling and stillbirth definition of these studies differ from ours we could 

not assess their consistency with our estimated stillbirth rate for Latin America 
19,20

. In re-

gards to stillbirth trend over time, previous publications from Latin American countries had 

also described rate reductions over time.
11,21

Consistent with other published results, we found 

associations between stillbirth rates and maternal education, gross domestic income, fertility 

rate, urban/rural populations and the proportion of hospital-based deliveries.
1,12,22-25

 Unex-

pectedly, we did not find an association with antenatal care indicators. This may be because 

antenatal care (measured as “at least one” or “four visits”) could be an insufficient interven-

tion for women with high-risk pregnancies who are more likely to have a stillbirth. This result 

could also be influenced by poor quality of antenatal care.     

This analysis was limited to those factors with data reported for most countries, and with low 

data quality variability. We attempted to measure the association of stillbirth rates and mater-

nal syphilis prevalence.
15

 However, since reported syphilis prevalence is closely related to 

access to the screening test
26

, the obtained results did not seem to be plausible. We also tried 
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to collect data on the country-level prevalence of congenital anomalies, in order to explore its 

relationship with stillbirth rates, but data were only reported for nine countries in Latin Amer-

ica.
27,28

 Other important maternal factors that have not been measured and could influence the 

rate of stillbirth are chronic and infectious diseases, preeclampsia/eclampsia, diabetes, toxo-

plasmosis, maternal cigarette smoking and obesity.  

 

Conclusion 

Stillbirth rates varies widely in the region, and it has a declining tendency with similar speed 

to the tendency observed worldwide. The factors that are associated to stillbirth rates in Latin 

America are predominantly socioeconomic, and related to access to hospital-based deliveries. 

Improvements in the systematic reporting of stillbirth indicators are needed to monitor the magni-

tude, variability, trends and causes of stillbirth in the region. Systematic reporting of stillbirth in rou-

tine information systems and the implementation of the WHO guidelines perinatal mortality audit 

and classification in the region could contribute to bringing stillbirth out of the shadows, and putting 

it on the agenda of global health programmatic and policy priorities. Given the stillbirth, infant and 

maternal mortality rates in Latin American countries, improvement of prenatal care -through high-

quality antenatal and intrapartum care- would represent a quadruple return on investments, pre-

venting stillbirths, maternal and neonatal deaths, as presented in the Lancet Ending Preventable 

Stillbirth Series.29  

The scarce number of publications in our region suggests that investment in stillbirth research 

is needed, and leadership would also be required to reverse stillbirths’ invisibility. More spe-

cifically, further research on these dimensions is needed to better explain this phenomenon in 

Latin American countries: stillbirth rates association with the newly recommended eight-visit 
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antenatal care, with the burden of chronic and infectious diseases, with prevalence of congen-

ital malformation, and with the legal status of termination of pregnancies, as well as factors 

associated to stillbirth rates trends. 

 

DISCLOSURE OF INTEREST 

All authors declare that there are no financial, personal, political, intellectual or religious con-

flicts of interest. Completed disclosure of interest forms are available to view online as sup-

porting information. 

 

CONTRIBUTION TO AUTHORSHIP 

VP, FA, JMB, PV and MC conceived and designed the study. VP, PV, MC coordinated and performed 

the data collection. MP analysed the data. VP, FA, JMB, PV, MC and MP interpreted the data. VP, 

PPV and MC drafted the manuscript in collaboration with FA, MP and JMB. All authors have ap-

proved the final version to be published. 

 

ETHICS APPROVAL  

For this type of study, formal consent is not required, since this study involved publicly available 

information, and did not involve individually identifiable data.  

 

FUNDING 

The authors received no specific funding for this work 

 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

ACKNOWLEDGEMENTS 

We thank Hanna Blencowe for sharing the data to performed the analysis; and Keith Liles and Caitlin 

Williams for editing the manuscript. 

 

References 

(1) Blencowe H, Cousens S, Jassir FB, Say L, Chou D, Mathers C, et al. National, regional, and worldwide esti-

mates of stillbirth rates in 2015, with trends from 2000: a systematic analysis. Lancet Glob Health 2016 

Feb;4(2):e98-e108. 

(2) Lawn JE, Blencowe H, Pattinson R, Cousens S, Kumar R, Ibiebele I, et al. Stillbirths: Where? When? Why? 

How to make the data count? Lancet 2011 Apr 23;377(9775):1448-1463. 

(3) Garcia, N., Grifoni, A., Lopez, J.C. and Mejía, D. Financial Education in Latin America and the Caribbean: 

Rationale, Overview and Way Forward. 2013(33). 

(4) Atun R, de Andrade LO, Almeida G, Cotlear D, Dmytraczenko T, Frenz P, et al. Health-system reform and 

universal health coverage in Latin America. Lancet 2015 Mar 28;385(9974):1230-1247. 

(5) United Nations Development Programme. Regional Human Development Report for Latin America and 

the Caribbean. Multidimensional progress: well-being beyond income. 2016. 

(6) UNICEF. UNICEF Data: Monitoring the Situation of Children and Women. Available at: 

https://data.unicef.org/topic/hivaids/global-regional-trends/. Accessed November, 2017. 

(7) The Word Bank. The World Bank In Latin America and the Caribbean. Available at: 

http://www.worldbank.org/en/region/lac. Accessed September, 2017. 

(8) Bhutta ZA, Chopra M, Axelson H, Berman P, Boerma T, Bryce J, et al. Countdown to 2015 decade report 

(2000-10): taking stock of maternal, newborn, and child survival. Lancet 2010 Jun 5;375(9730):2032-2044. 

(9) The World Bank. Data - Indicators. Available at: https://data.worldbank.org/indicator/. Accessed Septem-

ber, 2017. 

(10) UNITED NATIONS DEVELOPMENT PROGRAMME. 2016 Human Development Report. 2016. 

(11) Murguia-Peniche T, Illescas-Zarate D, Chico-Barba G, Bhutta ZA. An ecological study of stillbirths in Mexico 

from 2000 to 2013. Bull World Health Organ 2016 May 1;94(5):322-330A. 

(12) Ghimire PR, Agho KE, Renzaho A, Christou A, Nisha MK, Dibley M, et al. Socio-economic predictors of still-

births in Nepal (2001-2011). PLoS One 2017 Jul 13;12(7):e0181332. 



A
cc

ep
te

d
 A

rt
ic

le
(13) McClure EM, Saleem S, Goudar SS, Moore JL, Garces A, Esamai F, et al. Stillbirth rates in low-middle in-

come countries 2010 - 2013: a population-based, multi-country study from the Global Network. Reprod Health 

2015;12 Suppl 2:S7-4755-12-S2-S7. Epub 2015 Jun 8. 

(14) Susser M. The logic in ecological: II. The logic of design. Am J Public Health 1994 May;84(5):830-835. 

(15) Wijesooriya NS, Rochat RW, Kamb ML, Turlapati P, Temmerman M, Broutet N, et al. Global burden of 

maternal and congenital syphilis in 2008 and 2012: a health systems modelling study. Lancet Glob Health 2016 

Aug;4(8):e525-33. 

(16) Lawn JE, Lee AC, Kinney M, Sibley L, Carlo WA, Paul VK, et al. Two million intrapartum-related stillbirths 

and neonatal deaths: Where, why, and what can be done? International Journal of Gynecology & Obstetrics 

2009 10;107, Supplement:S5-S19. 

(17) Spector JM, Daga S. Preventing those so-called stillbirths. Bull World Health Organ 2008 Apr;86(4):315-

316. 

(18) Say L, Donner A, Gulmezoglu AM, Taljaard M, Piaggio G. The prevalence of stillbirths: a systematic review. 

Reprod Health 2006 Jan 10;3:1-4755-3-1. 

(19) Arnesen L, Martinez G, Mainero L, Serruya S, Duran P. Gestational syphilis and stillbirth in Latin America 

and the Caribbean. Int J Gynaecol Obstet 2015 Mar;128(3):241-245. 

(20) Conde-Agudelo A, Belizan JM, Diaz-Rossello JL. Epidemiology of fetal death in Latin America. Acta Obstet 

Gynecol Scand 2000 May;79(5):371-378. 

(21) Carvalho TS, Pellanda LC, Doyle P. Stillbirth prevalence in Brazil: an exploration of regional differences. J 

Pediatr (Rio J) 2017 Aug 9. 

(22) Bhutta ZA, Yakoob MY, Lawn JE, Rizvi A, Friberg IK, Weissman E, et al. Stillbirths: what difference can we 

make and at what cost? Lancet 2011 Apr 30;377(9776):1523-1538. 

(23) Murguia-Peniche T, Illescas-Zarate D, Chico-Barba G, Bhutta ZA. An ecological study of stillbirths in Mexico 

from 2000 to 2013. Bull World Health Organ 2016 May 1;94(5):322-330A. 

(24) Zeitlin J, Mortensen L, Prunet C, Macfarlane A, Hindori-Mohangoo AD, Gissler M, et al. Socioeconomic 

inequalities in stillbirth rates in Europe: measuring the gap using routine data from the Euro-Peristat Project. 

BMC Pregnancy Childbirth 2016 Jan 19;16:15-016-0804-4. 

(25) Pattinson R, Kerber K, Buchmann E, Friberg IK, Belizan M, Lansky S, et al. Stillbirths: how can health sys-

tems deliver for mothers and babies? Lancet 2011 May 7;377(9777):1610-1623. 

(26) Serruya SJ, Duran P, Martinez G, Romero M, Caffe S, Alonso M, et al. Maternal and congenital syphilis in 

selected Latin America and Caribbean countries: a multi-country analysis using data from the Perinatal Infor-

mation System. Sex Health 2015 Apr;12(2):164-169. 

(27) Nazer HJ, Cifuentes OL. Congenital malformations in Latin America in the period 1995-2008. Rev Med Chil 

2011 Jan;139(1):72-78. 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

(28) INTERNATIONAL CLEARINGHOUSE FOR BIRTH DEFECTS SURVEILLANCE AND RESEARCH. Annual Report 

2014. 2015. 

(29) Froen JF, Friberg IK, Lawn JE, Bhutta ZA, Pattinson RC, Allanson ER, et al. Stillbirths: progress and unfin-

ished business. Lancet 2016 Feb 6;387(10018):574-586. 

 

LIST OF FIGURES AND TABLES 

Table 1: Selected socioeconomic, health care coverage and health indicators for Latin America, 2006-

2015 

Table 2: Estimated stillbirth numbers, rates and 95% confidence intervals for 2015, and annual rate of 

reduction for the period 2000-2015 and each Latin American country  

Table 3: Correlation between stillbirth rate and socioeconomic and health care coverage indicators in 

20 countries of Latin America 

Figure 1: Correlation between stillbirth rate (per 1000 births) and Gross Domestic Product per 

capita in USD (GDP) 

 

  



A
cc

ep
te

d
 A

rt
ic

le
Table 1: Selected socioeconomic, health care coverage and health indicators for Latin America, 2006-

2016. 

Indicator 
Median (Range) 

(N=20) 
n/N 

Socioeconomic   

Gini  nde     48.8 (41.6-60.1)  

GDP per capita (current US$) 6336.8 (818.3-15573.9)  

Women mean years of schooling 8.1 (3.9-11.5)  

Fertility rate, total (births per woman) 2.3 (1.6-3.2)  

% urban population 76.6 (51.6-95.3)  

Access to Health Care   

Contraceptive prevalence, any methods (% of women ages 15-49) 73.5 (34.5-80.4)  

% women  with ≥ 1 antenatal consultation  96.8 (84.2-100.0)  

% women  with ≥ 4 antenatal consultation   88.7 (57.2-97.8)  

% births attended by skilled health staff 96.0 (37.3-99.8)  

% births delivered in a health facility 97.2 (35.9-99.9)  

Caesarean section rate (per 100 births) 31.3 (5.5-58.1)  

Maternal and Perinatal Health   

Maternal mortality ratio (per 100 000 live births) 66 (15.0-359.0)  

Prevalence of maternal syphilis (per 1 000 live births) 0.6 (0.1-3.9)  

Neonatal mortality rate (per 1 000 live births) 8.9 (2.3-25.4)  

% Low birth weight 8.4 (5.2-23.0)  

Proportional neonatal mortality due to birth defects 22.4 (8.0-39.5)  

Stillbirth rate (per 1 000 births)  8.1 (3.1-24.9)  

Legal status of termination of pregnancies with congenital anomalies   

Not permitted 15/20 

Permitted  5/20 

  No restrictions   3/5 

  Only severe congenital anomalies  1/5 

  Only  in the Capital City  1/5 

   

   Cuba was not included in this analyses because data was not available 
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Table 2: Estimated stillbirth numbers, rates and 95% confidence intervals for 2015, and annual rate of 

reduction for the period 2000-2015 and each Latin American country  

Stillbirths 
Maternal Mor-

tality 

Neonatal 

Mortality 

Country 

Estimated  

stillbirth 

rate         

(2015) 

95% CI
a
  

(2015) 

Number of 

stillbirths 

(2015) 

Number of 

Live Births 

(2015) 

Average An-

nual reduction
b
 

(2000-2015) 

Source of esti-

mates
c
 

 

Ratio
d 

    

(2015) 

 

Rate
e 

    

(2015) 

Haiti 24.9 24.3-25.5 6580 263 930 0.9 Modelled Estimate 359 25.4 

Paraguay 13.4 12.8-14.0 1832 136 800 2.2 Modelled Estimate 132 10.9 

Bolivia 12.9 12.4-13.3 3209 249 290 2.1 Modelled Estimate 206 19.6 

Honduras 12.6 12.0-13.1 2074 164 550 2.3 Modelled Estimate 129 11 

El Salvador 12.2 11.5-12.9 1286 105 870 2.3 Modelled Estimate 54 8.3 

Guatemala 11.9 11.6-12.3 5362 449 080 2.3 Modelled Estimate 88 13.4 

Dominican 

Republic 
11.1 10.6-11.5 2426 219 300 1.2 

Modelled Estimate 
92 21.5 

Peru 9.0 8.7-9.2 5623 628 020 2.8 Modelled Estimate 68 8.2 

Brazil 8.6 8.5-8.7 27808 3 241 740 2.3 Modelled Estimate 44 8.9 

Colombia 8.1 7.9-8.3 6089 753 860 2.0 Modelled Estimate 64 8.5 

Ecuador 7.7 7.4-8.0 2531 329 370 2.3 Modelled Estimate 64 10.8 

Nicaragua 7.4 7.0-8.0 895 120 280 2.5 Modelled Estimate 150 9.8 

Venezuela 7.1 6.9-7.3 4308 604 250 1.5 Modelled Estimate 95 8.8 

Uruguay 6.6 5.9-7.4 318 48 460 1.7 Modelled Estimate 15 5.1 

Cuba 6.2 5.7-6.7 726 117 990 3.8 
Adjusted National 

Data 
39 2.6 

Panama 6.1 5.5-6.7 464 75 520 2.3 Modelled Estimate 94 9.6 
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Costa Rica 6.0 5.4-6.6 409 68 280 0.1 

Adjusted National 

Data 
25 6.2 

Mexico 5.5 5.4-5.6 13093 2 383 920 1.6 Modelled Estimate 38 7 

Argentina 4.6 4.4-4.7 3499 764 940 3.1 
Adjusted National 

Data 
52 6.3 

Chile 3.1 2.9-3.3 716 234 270 1.6 
Adjusted National 

Data 
22 4.9 

Total    8.1 7.5-9.2  89248  11120410 2.1 --- 104.5 9.4 

  95% confidence interval 

ᵇ Rate in the endline year/Rate in baseline year, raised to the power of 1/ endline year-baseline year, minus x 100 

C The source of estimates for Argentina, Chile, Costa Rica and Cuba was national data adjusted to 28 week definition. For 

the rest of the countries, the estimates were modelled due to lower quality data or lack of availability of stillbirth’s gesta-

tional age definition. 

d
 Neonatal mortality rates per 1,000 live births estimates for 2015 developed by the UN Inter-agency Group for Child Mor-

tality Estimation  

e Maternal mortality ratios per100 000 live births estimates for 2015 generated by the UN Inter-agency Group for Child 

Mortality Estimation  
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Table 3: Correlation between stillbirth rate and socioeconomic and health care coverage indicators in 

20 countries of Latin America 

 

Indicators 

Spearman       

coefficient p-value 

(n=20) 

Socioeconomic   

GINI Index 0.3115 0.194 

Women mean years of schooling -0.791 <0.001 

Gross domestic product per capita -0.8226 <0.001 

Fertility rate, total 0.6055 0.005 

Population, urban (%) -0.6316 0.003 

Health care coverage   

Delivery in health facility -0.6454 0.002 

At least one antenatal care visit -0.3567 0.123 

At least four antenatal care visit -0.1105 0.652 
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