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ABSTRACT  Objective. To expand the “Countdown to 2015 analyses of health inequalities beyond the
75 countries being monitored worldwide to include all countries in Latin America and the
Caribbean (LAC) that have adequate data available.

Methods. Demographic and Health Surveys and Multiple Indicator Cluster Surveys were used
to monitor progress in health intervention coverage and inequalities in 13 LAC countries, five of
which are included in the Countdown (Bolivia, Brazil, Guatemala, Haiti, and Peru) and eight that
are not (Belize, Colombia, Costa Rica, Dominican Republic, Guyana, Honduras, Nicaragua, and
Suriname). The outcomes included neonatal and under-5 year mortality rates, child stunting preva-
lence, and the composite coverage index—a weighted average of eight indicators of coverage in
reproductive, maternal, newborn, and child health. The slope index of inequality and concentration
index were used to assess absolute and relative inequalities.

Results. The composite coverage index showed monotonic patterns over wealth quintiles,
with lowest levels in the poorest quintile. Under-5 and neonatal mortality as well as stunting
prevalence were highest among the poor. In most countries, intervention coverage increased,
while under-5 mortality and stunting prevalence fell most rapidly among the poor, so that
inequalities were reduced over time. However, Bolivia, Guatemala, Haiti, Nicaragua, and Peru
still show marked inequalities. Brazil has practically eliminated inequalities in stunting.
Conclusions. LAC countries presented substantial progress in terms of reducing inequalities
in reproductive, maternal, newborn, and child health interventions, child mortality, and nutri-
tion. However, the poorest 20% of the population in most countries is still lagging behind, and
renewed actions are needed to improve equity.
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Countries in Latin America and the
Caribbean (LAC) are undergoing a rapid

coverage have contributed to improved
health outcomes for women and children

transition, becoming more developed,
more urban, and gradually, better off.
Along with economic development and
rising incomes, improvements in health
systems and progress towards universal

Méndez, email: mem.restrepo@gmail.com
2 Partnership for Maternal, Newborn and Child
Health, Geneva, Switzerland.
Centro Latino Americano de Perinatologia,
Organizacion Panamericana de la Salud,
Montevideo, Uruguay.

Rev Panam Salud Publica 38(1), 2015

(1). Infant mortality in LAC has fallen by
half to 27 per 1 000 live births since 1980,
and life expectancy at birth has increased
by 7 years, from 69 to 76 years in 2010
(2). However, these estimates obscure


http://www.paho.org/journal
mailto:mcm.restrepo@gmail.com

Original research

differences in progress among and within
countries and between population sub-
groups; for instance, the infant mortality
rate varies from 35 per 1 000 live births in
Guyana in 2009 to 58 in Bolivia in 2008 to
64 in Haiti in 2012 (2, 3).

The “Countdown to 2015” initiative
was conceived in 2003 to track country
and global progress towards achieve-
ment of Millennium Development Goals
(MDGs) IV (reduce child mortality) and
V (improve maternal health) in 75 coun-
tries where over 95% of all maternal and
child deaths occur. Of these, only six are
in LAC: Bolivia, Brazil, Guatemala, Haiti,
Mexico, and Peru. In order to be included
in the Countdown, a country must have
either high national maternal or under-5
mortality rates or large absolute numbers
of such deaths (3).

Given that many LAC nations present
low under-5 and maternal mortality rates
compared to other low- and middle-
income countries, most do not qualify for
the Countdown. Nevertheless, there is
ample evidence of important health in-
equalities among socioeconomic sub-
groups within many LAC countries (3-8,
9). Even in countries such as Brazil—where
poverty has been dramatically reduced
and a free universal health system
introduced—inequalities in access and
outcomes, driven by social determinants,
remain a challenge (1, 3, 5).

The purpose of this study was to docu-
ment socioeconomic inequalities in LAC
by expanding the “Countdown to 2015”
to include any LAC countries with ade-
quate data available. More specifically,
the objectives were: first, to describe
socioeconomic inequalities by examining
intervention coverage, mortality, and
stunting; second, to compare patterns in
inequalities; and third, to assess time
trends in inequalities in and across LAC
countries.

MATERIALS AND METHODS
Study design and data sources

This was an ecological study that facili-
tated cross-country comparisons and
time trend assessments. The analyses
relied on data from the Demographic and
Health Surveys (DHS; 10) and Multiple
Indicator Cluster Surveys (MICS; 11),
both of which use standard measurement
approaches to allow calculation of global
consensus indicators monitored by the
Countdown to 2015. Data were used from
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MICS phases 3 (2005-2007) and 4 (2009—
2011) and DHS phase 3 and later (1993
onward). Of the countries with DHS or
MICS surveys, Brazil and Guatemala did
not have any surveys more recent than
2000; therefore, the Brazil 2006 Pesquisa
Nacional de Saiide da Crianga e da Mulher
(the National Child and Women'’s Health
Survey; 12) and the Guatemala 2008
Reproductive Health Survey (RHS; 13)
were used. Other LAC countries that
had only RHS surveys (Ecuador, El
Salvador, Jamaica, and Paraguay) were
not included in the analyses.

Country selection

LAC countries that had at least one
survey available after 1990 were consid-
ered for this study. Twenty-one countries
met this criterion (see Supplementary
material Annex 1); however, of these,
five had only a single recent MICS
(Argentina, Barbados, Panama, St. Lucia,
and Uruguay) and the data were not yet
available for analysis. Also, the surveys
from Cuba and Jamaica did not collect in-
formation on wealth, and therefore, could
not be included. In addition, the latest
survey for Trinidad and Tobago (MICS,
2011) had not yet been released and an
earlier survey (MICS, 2006) did not pro-
vide data on child anthropometric mea-
sures, tuberculosis vaccination, or full
birth histories. In the end, the study analy-
ses encompassed 13 countries: five
Countdown countries (Bolivia, Brazil,
Guatemala, Haiti, and Peru) and eight ad-
ditional countries (Belize, Colombia,
Costa Rica, Dominican Republic, Guyana,
Honduras, Nicaragua, and Suriname). Of
these, Brazil and Suriname did not have
complete information to calculate com-
pos-ite coverage index; Belize, Costa Rica,
and Suriname did not record full birth his-
tories to estimate child mortality; and
Costa Rica did not collect information on
child anthropometric measures.

Dependent variables

The Countdown focuses on interven-
tion coverage along the continuum of
care, including Reproductive, Maternal,
Newborn, and Child (RMNCH) health
indicators. The composite coverage
index (CCI) is a weighted, average of
eight preventive and curative interven-
tions (14, 15) that simplifies the analysis
and interpretation of levels and time
trends across the 13 LAC countries. It has

been widely used in cross-country com-
parisons and in equity analyses (16, 17).
The CCI gives equal weight to four
stages in the continuum of care: family
planning, maternal and newborn care,
immunization, and case management of
sick children (14, 15). It may be calculated
for population groups, such as a country
or a wealth quintile within a country,
using the following formula which con-
siders family planning needs satisfied
(FPS), skilled birth attendant (SBA), ante-
natal care with a skilled provider (ANC),
three doses of diphtheria—pertussis—
tetanus vaccine (DPT3), measles vacci-
nation (MLS), tuberculosis vaccination
(BCG), oral rehydration therapy among
children with diarrhea (ORT), and pneu-
monia care seeking (CPNM) (14, 15):

" SBA+ANCS N 2DPT3+MSL+BCG
4

FPS

4 . ORT+CPNM
2

Indicator definitions are those adopted
by the Countdown to 2015 (see
Supplementary material Annex 2).

This study also reports on three impact
indicators: neonatal mortality, mortality
among children under-5 years of age,
and stunting prevalence among children
under-5. Mortality rates were estimated
from the 10 DHS datasets, but not from
MICS because it does not record full birth
histories. All mortality estimates were
based on birth histories and included the
10 years before the survey, rather than
just the 5 years used for national esti-
mates; this is a standard procedure when
estimates are made for subnational groups
for which sample sizes are restricted (18).
Stunting was defined as a Z-score of
height-for-age below -2 standard devia-
tions, according to the 2006 World Health
Organization (WHO) growth standard.

Independent variable

These indicators were disaggregated
by household wealth quintiles, which are
available in DHS and MICS surveys and
are based on asset indices. They are
derived from household goods, character-
istics of the house, and available infra-
structure through principal components
analyses (19). The result is a wealth score
for each household; then, individuals
are ranked according to the total score of
the household in which they reside. The
sample is then divided into population
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quintiles (five groups with the same
number of individuals in each). By con-
vention, Q1 refers to the 20% poorest and
Q5 to the 20% wealthiest households.
Because of differences in fertility, the total
number of children tends to be larger in
the poorest quintiles of households.

Data analyses

Measures of inequalities. Two inequal-
ity indicators that take the whole distri-
bution of wealth into account were also
calculated: the slope index of inequality
(SII) and the concentration index (CIX).
The SII was calculated through a logistic
regression model that takes the natural
logarithm of the odds of the dependent
variable to create a continuous criterion
upon which linear regression is conduct-
ed. This approach allows the calculation
of the difference in percentage points (or
in deaths per 1 000 live births of a mortal-
ity rate indicator) between the fitted
values of the health indicator for the top
and the bottom of the wealth distribution
(15, 20). The CIX is based on concept sim-
ilar to the Gini index for income con-
centration. It expresses how far from
total equality a given distribution is. The
CIX is expressed on a scale from -100 to
+100, with zero representing equal distri-

bution of the attribute across the wealth
scale. Positive CIX values represent a
pro-rich distribution, usually observed
for health coverage indicators. Negative
values represent a pro-poor distribution,
being usually observed with outcomes
such as mortality or stunting. The SII ex-
presses absolute inequality, whereas the
CIX expresses relative inequality (20).

Time-trends. The time-trend analyses
of CCI, stunting prevalence, and child
mortality rates were conducted for coun-
tries with at least two surveys spaced
over 3 years — 16 years, from 1990 on-
ward. Because the time intervals between
surveys varied from country to country,
average annual changes were calculated
to enable standardized comparisons. An-
nual changes were estimated at the na-
tional level and for the poorest (Q1) and
richest (Q5) quintiles. Absolute changes
are expressed in percentage points per
year. To express relative or compound
changes, the ratio of the final over the
initial value of the indicator was estimat-
ed, elevated to the power of 1 divided by
the time interval in years.

The survey sample design was taken
into account when estimating all cov-
erage and impact indicators. When the
unweighted number of observations in a
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specific subgroup was less than 25, re-
sults were omitted. Analyses were car-
ried out in Stata®/MP13 (StataCorp LP,
College Station, Texas, United States).

Ethics

All analyses were based on publicly-
available data from national surveys.
Ethical clearance was the responsibility
of the institutions that administered the
surveys.

RESULTS

The full list of countries and surveys
that were considered for inclusion in this
study is shown in the Supplementary
material Annex 1. Of 21 potential coun-
tries, 13 had adequate data available at
the time of the analyses and were in-
cluded in the study. The surveys ranged
from 1995-2012.

Wealth inequalities in health
interventions

Figure 1 presents an overview of
wealth inequalities in health interven-
tions among LAC countries. It shows the
unweighted average coverage of 11 pre-
ventive interventions for the 13 countries

FIGURE 1. Mean coverage levels of various reproductive, maternal, neonatal, and
child health interventions according to wealth quintiles in recent surveys of 11
countries in Latin America and the Caribbean, 2001-2012
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FIGURE 2. National composite coverage index, stratified by wealth quintiles, for 11
countries in Latin America and the Caribbean, by year(s)
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Note: Horizontal lines connect the poorest (red circles) to the richest (gold circles). The longer the line
between the two groups, the greater the absolute inequality. For quintiles with small sample sizes, esti-

mates are not shown in the graphs.

analyzed, by wealth quintiles. This graph,
also known as an equiplot, shows a se-
quence of dots for each intervention in a
line. The farther to the right the sequence
of dots is, the higher the coverage. Each
dot represents one wealth quintile, from
the poorest or Q1 (red dot) to the richest
or Q5 (gold dot). These two dots are con-
nected by a line; longer lines represent
larger absolute inequalities. In most cases,
the five quintiles are ordered from left to
right, as coverage is lowest on Q1 and in-
creases with wealth. The exception is
early initiation of breastfeeding, where
inequalities are reversed.

Reproductive and maternal interven-
tions are more inequitable than those de-
livered to children. Important inequalities
persist for family planning satisfied and
antenatal care. Skilled birth attendant pre-
sents the largest absolute inequality of all
interventions, being nearly universal in
the wealthiest quintile, but available to
only about 60% of women in the poorest
quintile. Some interventions, such as vac-
cines, present with small inequalities,
reaching high coverage levels for all
quintiles. Others also present small in-
equalities—such as insecticide treated nets
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(ITN), vitamin A, oral rehydration ther-
apy, and care-seeking for pneumonia—
at moderate or low coverage levels.

The following describes findings for
intervention coverage, mortality, and
stunting across LAC countries, following
the order of the study objectives. First,
levels of socioeconomic inequalities are
described; second, patterns in inequali-
ties are compared; and third, time trends
in inequalities are assessed.

Wealth inequalities in CCI

Figure 2 shows the CCI by wealth
quintile for 11 countries for which it
could be calculated. Estimates are pres-
ented for the most recent and the oldest
surveys for nine countries where at least
two surveys at least 3 years apart were
available. In all surveys, the poorest
quintiles presented the lowest CCI. Costa
Rica and Guyana were the only two
countries where the richest presented
considerably lower coverage than Q3 or
Q4. In every country with more than one
survey, there was evidence of an increase
in overall CCI over time, while absolute
inequalities decreased. Both the SII and

CIX were positive in all surveys assessed,
indicating pro-rich inequalities in CCI
(Supplementary material Table 1). An-
nual changes in overall coverage, cov-
erage for poorest (Q1) and richest (Q5),
and absolute and relative inequalities
over time are shown in Supplementary
material Table 2. For all countries, CCI
coverage increased, whereas absolute
(SII) and relative inequalities (CIX) were
reduced because of greater increases
in CCI for poor individuals than for
rich ones. The annual increase in cover-
age was particularly marked in Bolivia,
Guyana, and Nicaragua, and the annual
reduction in both absolute and relative
inequalities was greater in Bolivia,
Guatemala, Guyana, and Honduras.

Wealth inequalities in neonatal
and under-5 mortality

Except for Guyana, under-5 mortal-
ity was highest in the poorest quintile
(Figure 3). The largest absolute inequal-
ities were in Bolivia, Guatemala, Haiti
and Nicaragua. Most countries showed
important reductions over time in all
quintiles, particularly Brazil, Haiti, and
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FIGURE 3. National mortality among children under 5 years of age, stratified
according to wealth quintiles, for 10 countries in Latin America and the Carib-

bean, by year(s)
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Note: Horizontal lines connect the poorest (red circles) and richest (gold circles) quintiles. The longer the
line between the two groups, the greater the absolute inequality. For quintiles with small sample sizes,
estimates are not shown in the graphs.

Peru (Figure 3 and Supplementary
material Table 3). In contrast with
these three countries, in Bolivia and
Dominican Republic, reduction in mor-
tality was mainly observed among the
poorest. Despite the overall decrease
in under-5 mortality rates, Guatemala
and Nicaragua showed increases in in-
equalities because of greater reductions
among the richest. Similar patterns
were observed for neonatal mortality
(Figure 4 and Supplementary material
Table 4).

Wealth inequalities in stunting
prevalence

Stunting also showed a monotonic
pattern over wealth quintiles, with the
lowest prevalence in the richest quintile.
Bolivia, Guatemala, Nicaragua, and Peru
showed large absolute inequalities in the
most recent survey. Brazil has almost
eliminated inequalities in stunting, and
Suriname, Colombia and the Dominican
Republic show small absolute inequali-
ties compared to other countries (Figure 5).
The largest annual reductions in absolute

Rev Panam Salud Publica 38(1), 2015

and relative inequalities were observed
for Brazil and Suriname. On the other
hand, Guyana and Nicaragua showed the
greatest annual increases in inequalities
since the reduction in stunting preva-
lence among the richest was not fol-
lowed by a reduction among the poorest
(Supplementary material Table 5).

DISCUSSION

Despite advances in economic growth,
LAC is still regarded as one of the most
inequitable areas in the world, with 29%
of the population living below the pov-
erty line and 40% of the poorest receiving
less than 15% of the total income (2).
However, a substantial increase in public
funding for social programs and the
adoption of important policies and stra-
tegic health-related initiatives has taken
place over the past few decades (1, 5).
LAC countries have developed a dis-
tinct approach to health-system reforms,
combining poverty reduction strategies
with the expansion of comprehensive
primary health care services. These re-
forms are aimed at promoting health

equity through greater inclusion, citizen
empowerment, the establishment of
legal rights to health and health protec-
tion, and progressive achievement of
universal health coverage (1, 5).

Our findings show that in spite of
progress regarding national coverage by
RMNCH interventions, sizeable inequali-
ties between rich and poor persist in most
LAC countries. The poorest 20% of women
and children are lagging behind in several
countries and will require special atten-
tion if further gains are to be made. One
interesting result was in reference to cov-
erage of early breastfeeding: it was the
only positive health intervention that was
less frequent among the rich. This finding
has been previously described in a study
using data from 127 surveys of low- to
middle-income countries (21).

In terms of health and nutrition out-
comes, stunting prevalence and neonatal
and under-5 mortality are declining in
most countries. However, we found low
correlations between the rates of decline
in mortality or stunting, and improve-
ment in equity. When rates or prevalence
decline over time, a common finding is
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FIGURE 4. National neonatal mortality and stratified according to wealth quintiles
in 10 countries in Latin America and the Caribbean, by year(s)
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Note: Horizontal lines connect the poorest (red circles) and richest (gold circles) quintiles. The longer the
line between the two groups, the greater the absolute inequality. For quintiles with small sample sizes,

estimates are not shown in the graphs.

that absolute inequalities tend to fall
faster than relative inequalities. The best
possible combination is when both types
of measures of inequality show improve-
ment, which was noticeably the case for
Brazil in terms of stunting. To a lesser
extent, improvements in both relative
and absolute inequalities, against a back-
drop of falling mortality rates among
children under 5 years, were observed
in Colombia, the Dominican Republic,
Haiti, Honduras, and Peru. By contrast,
although Nicaragua showed improve-
ments in RMNCH coverage, the coun-
try’s absolute and relative inequalities
for mortality and stunting worsened.
This might be due to a slower pace of
mortality and stunting reductions among
the poorest.

Analyses of factors associated with the
progress observed among and within the
different countries is beyond the scope of
the present paper. Nevertheless, we are
aware of detailed evaluations that have
attempted to explain the substantial pro-
gress made in some countries. In Brazil,
several factors seem to have played a
role in reducing child mortality and
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stunting, mostly among the poorest
groups: general socioeconomic progress,
improvements in female education,
lower fertility, urbanization, introduction
of conditional cash transfer programs,
universal health-care coverage and
health interventions, i.e., Programa Satide
da Familia (22). In Peru, declines in
mortality have been observed for a
couple of decades, but stunting preva-
lence dropped only recently. Progress
has been attributed to strong political
will at all levels, leading to cross-sectoral
antipoverty measures with geographical
targeting, as well as health sector-
specific programs (1, 5, 23).

On the other hand, the widening in-
equalities observed in some countries
may be related to an “inverse equity
hypothesis.” This hypothesis states that
health inequalities get worse over time
because new public health interventions /
programs initially reach only the higher
socioeconomic strata, and later, the
poor. Only once the rich have achieved
new minimum morbidity and mortality
levels, do the poor gain greater access to
the interventions (22, 24, 25).

Limitations

One limitation of the study was that in-
tervention coverage and mortality data
were solely based on survey information.
For coverage of immunizations, vitamin
A, and HIV prevention and treatment, es-
timates produced by international agen-
cies, are generated from a combination of
data from surveys and health informa-
tion systems. Consequently, the coverage
levels reported here for these indicators
may not necessarily be consistent with
those available in official United Nations
documents. However, these official esti-
mates cannot be disaggregated by socio-
economic position, which requires survey
data that enables the classification of
families according to wealth. The inter-
agency mortality estimates, which are
based on a combination of data sources
and modeling strategies, can also not be
disaggregated by wealth quintile, and so
were not used in this analysis.

Many countries in LAC did not have
survey-based data for calculating the in-
dicators used in this review. Others had
recent surveys, but the data were not
publicly available at the time of the analy-
ses. The most recent surveys available
from some countries, e.g., Brazil and
Mexico, failed to employ internationally-
standardized questionnaires, so it was
not possible to estimate key indicators or
to make comparisons among countries. It
is also worth noting that the last survey in
Brazil was in 2006, and therefore, no reli-
able population-based data on child health
and nutrition or on intervention coverage
was available for the last 9 years. Finally,
countries like Cuba and Jamaica did
adopt standardized survey methods, but
information on household assets was not
collected, making it impossible to stratify
the population by wealth. Standardized
surveys, carried out every 3-5 years, are
essential for monitoring progress and
identifying trends in inequalities.

It is worth noting that there are other
dimensions of inequalities that are
relevant to the coverage of RMNCH in-
terventions, e.g., mothers’ schooling,
ethnic group, gender, and more, that
were not addressed in the present analy-
ses. The interpretation of these dimen-
sions is relative to the context of each
country; therefore, we decided to use
“wealth index” to allow a general com-
parison between the poorest and richest
of each country. In addition, we decided
to use “wealth index” since it can cover
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FIGURE 5. National stunting prevalence in children under 5 years of age and strat-
ified according to wealth quintiles in 12 countries in Latin America and the Carib-

bean, by year
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Note: The horizontal lines connect the poorest (red circles) and richest (gold circles) quintiles. The longer
the line between the two groups, the greater the absolute inequality. For quintiles with small sample sizes,

estimates are not shown in the graphs.

other dimensions of inequalities, such
education and ethnic group, previously
reported by other studies (26, 27).

Conclusions

In most countries, intervention cover-
age increased while mortality among
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RESUMEN

Avances en la reduccion
de las desigualdades

en materia de salud
reproductiva, materna,
neonatal e infantil en
América Latina y el Caribe:
un programa inacabado

Palabras clave

Objetivo. Extender los andlisis de la “Cuenta Regresiva para 2015” de las desigual-
dades en materia de salud mas alla de los 75 paises sometidos a vigilancia en todo el
mundo para incluir a todos los paises de América Latina y el Caribe (ALC) que
disponen de datos adecuados.

Meétodos. Se utilizaron encuestas de demografia y salud y encuestas agrupadas de
indicadores multiples para vigilar el progreso de la cobertura de las intervenciones de
salud y de las desigualdades en 13 paises de ALC, 5 de ellos incluidos en la Cuenta
Regresiva (Bolivia, Brasil, Guatemala, Haiti y Perti) y 8 no incluidos (Belice, Colombia,
Costa Rica, Guyana, Honduras, Nicaragua, Reptiblica Dominicana y Suriname). Los
resultados incluyeron las tasas de mortalidad neonatal y en menores de 5 afios, la
prevalencia del retraso del crecimiento en nifios y el indice compuesto de cobertura
(un promedio ponderado de 8 indicadores de cobertura en materia de salud reproduc-
tiva, materna, neonatal e infantil. Para evaluar las desigualdades absolutas y relativas, se
emplearon el indice de desigualdad de la pendiente y el indice de concentracién.
Resultados. El indice compuesto de cobertura mostré patrones monoténicos en
funcién de los quintiles de riqueza, con los niveles mas bajos en el quintil més pobre.
La mortalidad neonatal y en menores de 5 afios, asi como la prevalencia del retraso del
crecimiento, fueron mas elevadas entre los pobres. En la mayor parte de los paises
aumento la cobertura de las intervenciones, mientras que la mortalidad en menores de
5 afios y la prevalencia del retraso del crecimiento disminuyeron mas rdpidamente
entre los pobres, de manera que las desigualdades se redujeron con el transcurso del
tiempo. Sin embargo, en Bolivia, Guatemala, Haiti, Nicaragua y Perti atin se observan
marcadas desigualdades. Brasil practicamente ha eliminado las desigualdades en
cuanto a retraso del crecimiento.

Conclusiones. Los paises de ALC mostraron avances considerables en la reduccién
de las desigualdades con respecto a las intervenciones de salud reproductiva, materna,
neonatal e infantil, y en materia de mortalidad y nutricién infantil. Sin embargo, el
20% mas pobre de la poblacién en la mayor parte de los paises sigue quedandose a la
zaga, y son necesarias iniciativas renovadas para mejorar la equidad.

Salud materno-infantil; desigualdades en la salud; factores socioeconémicos; Objetivos
de Desarrollo del Milenio; América Latina; Region del Caribe.
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