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ABSTRACT

One of the hardest aspects of poverty and inequality is undoubtedly 
the death of a child. However, relationships and the mechanisms 
by which the observed levels of poverty shape and determine the 
deaths of children have not been yet been properly identified and 
quantified. In this sense, this investigation aims to analyze the 
association between estimated infant mortality and food poverty 
as reported by CONEVAL for the municipalities of Chiapas in the 
three periods where information on municipal poverty is available, 
namely the years 1990, 2000 and 2010.
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There are significant differences in reported figures on infant 
mortality in the state of Chiapas. These figures vary according 
to sources and the time they were consulted, mainly due to the 
inconsistency between the recorded data on the deaths of children 
in the state. This situation is even more critical when it comes 
to analyzing the behavior of infant deaths at the municipal level. 
Thus, this investigation aims to generate reliable estimates of infant 
mortality at the municipal level through the application of the 
Trussell method [U.N. 1990] that has emerged  as a variant of the 
method developed by W. Brass, using information on children born 
alive and surviving children according to the age of the mother.

The reason it was decided to use the variant developed by 
Trussell has to do with the fact that it allows for the adjustment of 
the calendar of the incidence of infant mortality, so the repeated 
application of the method allows for repeated consecutive census 
estimates or replicas for a same moment in time, or very close 
in time. The availability of replicas makes it possible to apply 
adjustment techniques which are able to interpolate the trend of 
observed infant mortality and additionally provide a degree of 
certainty about the estimates.

Moreover, the infant mortality rate, defined as the number 
of deaths of children under one year of age per thousand live 
births, is an indicator that there has been included features that 
go beyond the purpose for which it was created- quantifying the 
levels of infant mortality. Among the properties that are assigned 
are: to be an indicator that reflects the levels of economic and 
social development of a country or region, as an indicator that 
measures the efficiency of the functioning of health systems and 
as an indicator of levels of poverty. That is, there is a significant 
association between increased levels of poverty and its effects on 
the observed levels of infant mortality.

Although it is possible to cite a large number of investigations 
that speak of the existence of a direct relationship between the 
observed levels of child mortality and poverty, and it is generally 
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stated that poverty is the main cause of observed child deaths, there 
are actually very few studies that quantify the effect and intensity 
of the relationship or offer a theoretical and methodological 
justification to explain its dimensions and determinants [Boltvinik, 
1990].

Thus, this investigation has among its objectives to provide 
such an explanation, with the intent to quantify the effect that 
poverty has on observed child mortality levels in the municipalities 
of Chiapas in three moments of time for which data are available 
on levels of poverty at the municipal level- 1990, 2000 and 2010.

BACKGROUND

In the literature there exist many studies that talk about the 
relationship between poverty and child mortality. Some argue that 
the various dimensions of poverty form a wide range of proximal 
and contextual infant mortality determinants.  However, there 
are few investigations that give theoretical support or quantify 
the magnitude and direction of the relationship, especially when it 
comes to explaining the implications in fine levels of geographical 
breakdown or in the case of a longitudinal cohort analysis.

Many other studies aim to analyze the levels of association 
between poverty and child mortality assuming that this is a causal 
relationship, and that this is direct and known and therefore 
requires no further inquiry or evidence.Another important part 
of the literature on the subject focuses on studying the general and 
specific features of poverty and child mortality separately, without 
delving much into their relationships. On the same line of research, 
we can find some studies that aim to analyze the nature of the 
relationship between poverty and infant mortality with empirical 
or qualitative elements, which results can hardly be extrapolated.
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In other words, the relationship between poverty and 
infant mortality have not been fully studied, at least, from the 
perspective of economy or the social sciences despite the existence 
of a large body of empirical evidence showing from distinct 
points the presence of important causal relationships between 
the two phenomenon. It is in this sense, that by reviewing work 
related to both issues both separately and together, we aim to 
build a theoretical basis on which it is possible to establish the 
basic theoretical and methodological basis for the definition of a 
conceptual model which is capable of modeling and quantifying 
the influence of poverty on child mortality in order to achieve 
better explanations of the facts observed in the municipalities of 
Chiapas for at least the past 15 years.

Most of the research focused on the study of infant mortality 
in Latin America and in Mexico [Arriagada, 2006], [Aguirre, 1992] 
and [Yasmin, 2002] have focused on analyzing and quantifying the 
effect of proximate determinants - at the individual level- because 
the infant mortality rate (IMR) is considered, as noted, one of the 
main indicators of the level of economic and social development of 
a country.  Therefore the decline of the IMR is related directly with: 
increasing levels of education most notably of mothers, and levels 
of development and levels of access to goods and services especially 
health services which is indirectly a measure of welfare. It is easy 
to imagine that the IMR is an indicator sensitive to changes in 
structural factors such as poverty and marginalization.

Research on mortality in Latin America has revolved 
around describing the levels and  timing of the different stages 
of demographic transition. They point out that [Aguirre, 1999], 
[Chackiel, 1984] and [Maceira, 1996] infant mortality continues to 
decline, albeit at a slower pace than is desirable, despite the sharp 
reduction in overall mortality rates the last half century. Infant 
mortality has important differences in the region, dominated 
by deaths caused by feasibly avoidable causes, mainly due to the 
uneven application of measures of public policy on health and 
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education and the existence of important social, religious and 
cultural differences.

In the specific case of Mexico, there were several different 
investigations which intended to estimate the influence of proximate 
determinants of child mortality [Escobedo et al, 1981], [Martinez, 
1990], [Gallardo, 1995], [Gomez et al, 2001], [Hernández, 2001], 
[Lopez et al, 1991], [Jimenez, 1995], [Camposortega, 1992] and 
[Mina, 1992]. These studies have addressed the issue of causality, 
limited to making useful qualitative descriptions to establish 
the presence of social and economic inequality before death 
[Hernandez et al, 1991], [Campos, 1992] and [Jiménez, 1988]. 
However, analysis of contextual determinants and the specific 
role of poverty in the configuration of causes of death of children 
have lagged in recent years.

In relation to the conceptual framework surrounding the 
definition of poverty, it should be noted that we will use the 
conceptualization that exists for Mexico since the theoretical 
construction leads to how to operationalize the concept,  and  
this paper focuses on an analysis for the state of Chiapas whose 
regulatory framework depends on the directives issued for Mexico. 
The review of a broader conceptual framework on poverty remains 
an interesting exercise, but it is beyond the scope for practical 
purposes of this investigation.

The National Council for Evaluation of Social Policy (Consejo 
Nacional de Evaluación de la Política Social- CONEVAL) defines 
the individual condition of poverty as multidimensional for those 
who “... have not guaranteed the exercise of at least one of their 
rights for social development, and their income is insufficient to 
purchase goods and services required to meet their needs.”

This definition seeks to meet the requirements imposed by 
Article 36 of the General Law of Social Development regarding 
the measurement of poverty. For purposes of identification and 
measurement of populations in poverty, CONEVAL analyzes two 
dimensions: (1) the economic welfare, measured in terms of current 
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income per capita and (2) social rights, measured in terms of access 
to education, health, social security, food and housing and services. 
Leaving the analysis of its geographical scope pending, the territory 
is a function of (3), social cohesion (defined as the analysis of the 
mechanisms of instituted social inclusion and exclusion), and the 
responses, perceptions and positions of citizenship before the way 
these mechanisms operate (ECLAC 2007, quoted in CONEVAL, 
2009: 30).

One of the most obvious and simple ways to quantify poverty 
is precisely through the level of income. However, in Mexico at 
least two dimensions are measured. Although both dimensions 
of analysis could be strongly correlated, in this paper we use food 
poverty defined as food poverty [CONEVAL, 2010], as we believe 
that it is precisely this measurement that exercises the greatest 
impact on child survival.

For specific case studies examining the relationship between 
poverty and child mortality, it should be noted that such a case 
was presented by Almeida-Filho (1999), who makes a review of 
work focused on the study of inequalities in access and quality 
of health services both in general as well as for mother-child 
according to the conditions of life in Latin America. The work refers 
to the presence of important limitations observed in the studies 
that were reviewed, among which highlights problems of design, 
analysis, quality and availability of information. Deficiencies that 
compromise the explanatory power of the reviewed studies were 
made.

Within the Latin American studies that analyzed the 
relationship between poverty and child mortality we can find the 
review by Madariaga [Madariaga et al, 2004], in which a theoretical 
framework of interaction between infant mortality and poverty was 
proposed for the Great North of Argentina.  It describes an analysis 
model which is validated with data from the provinces of that 
region. The study seeks to understand poverty from a structural 



INFANT MORTALITY AND POVERTY IN THE MUNICIPALITIES OF CHIAPAS 
38

ESPACIO I+D, Innovación más Desarrollo   •   Vol. IV, Number 9, october 2015   •   ISSN: 2007-6703 

approach and generate a measure of infant mortality classified by 
type of diseases associated with poverty.

In other work like that of Alvarez, the  post-neonatal mortality 
rate is related to the percentage of population with unsatisfied basic 
needs from the application of the Pearson correlation coefficient, 
which established the degree of statistical association between 
child mortality and poverty. Moreover Trifiró (2001) analyzed the 
relationship between structural poverty and the environment in 
correspondence to the physical habitat conditions and their effects 
on health and child mortality levels. He analyzed the levels of infant 
mortality with additional levels and associated the levels of access 
to health services, housing characteristics, overcrowding, and 
socioeconomic status of the household head, fertility, literacy, health 
coverage and unmet basic needs. He found evidence of associations 
between some variables, however, he could not establish causal 
relationships due to lack of data.

In his work, Behm Rosas (1962) analyzed the relationship 
between the living standards of a population and the quality of 
care they receive, as well as their effect in shaping processes of 
illness and death in children under one year. He found high levels 
of correlation between the observed infant mortality rates of the 
working class and its poor living conditions with regard to non-
working class.The results were similar to those found by Spinelli 
(2000) who shows the existence of a relationship between levels of 
infant mortality and living conditions. Both articles lay down the 
conditions in terms of a set of socioeconomic factors that are strongly 
associated with each other, and that in turn impose restrictions 
on access and quality of health services. Living conditions are, 
from a conceptual point of view, an important relationship with 
the configuration of structural poverty levels that make up the 
intermediate mechanisms through which determinants of infant 
mortality are structured.

The most important contribution found in the cited works 
is to promote living conditions as a determinant that is able to 
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explain the observed levels of child survival that Latin American 
societies goes beyond the economic to include factors such as access 
and conditions of quality medical services, which are essential in 
explaining the observed levels of infant mortality in the region.

Despite the decline observed in infant mortality levels in 
Mexico, there are still significant differences in terms of the 
reductions achieved between municipalities and states which may 
also be increasing as a result of the concentration of premature 
deaths, especially in areas with high levels of poverty and among 
groups living in areas of high or very high marginalization.

In particular, the combined effects of poverty, low education 
levels and high margination can lead to the generation of inequalities 
in access to health services, which obviously increases the risk of 
infant mortality especially among the identified groups and in 
dispersed geographic areas.

DATA

The data used comes from two main sources:  the population 
censuses of 1990, 2000 and 2010, and the 2005 population count 
for the case of data on live birth children and surviving children 
by age of mothers. This is crucial to indirectly estimate the rates 
of infant mortality at both state and municipal information.

In relation to data on poverty, official estimates reported by 
CONEVAL were used. Although they have long series of data on 
poverty at the state level, the availability of information at the 
municipal level for Chiapas is reduced to only three years:1990, 
2000 and 2010. This is why it was necessary to limit the study to 
these points in order to obtain the desired geographical dispersion.

Historical information on the levels of infant mortality was 
estimated from census data and the previously mentioned count, 
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and those that were sought corresponded to the same years in which 
there was information on municipal poverty levels for Chiapas.

Moreover, even though the information concerning vital 
statistics, including information concerning the deaths of children 
under one year, can be found annually for the period 1979-2012 
and this page is available System National Health Information 
(SINAIS),  it was decided to not use it due to high levels of under-
reporting by other researchers [Aguirre, 1999]. It was therefore 
decided to calculate the rates of infant mortality at the municipal 
level, using indirect estimation methods.

The indirect method used to estimate the levels of infant 
mortality starting from the number of children born alive and 
children who have died by age of mothers, is a variant of the method 
developed by W. Brass [1990]. The variant was developed by 
Trussell [U.N., 1990] and allows for the adjustment to the calendar 
for incidence of infant mortality, so that the successive application 
of the method to consecutive censuses can produce estimates for 
moments in the near future. This feature allows for an adjustment 
to a curve to soften the tendency of child mortality levels for each 
of the municipalities of Chiapas for the period 1970-2010.

ANALYSIS OF INFANT MORTALITY IN CHIAPAS
AND MUNICIPALITIES

As noted, the IMR is an indicator whose level has been commonly 
associated with structural causes of poverty, which is currently 
measured in Mexico from a multidimensional perspective. That 
is, the concept of poverty tries to capture many facets of reality, 
making it a very attractive exercise to analyze whether there is 
a relationship between it and infant mortality especially at the 
municipal level, where disparities are undoubtedly much more 
evident and hence quantifiable.
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In Graph 1 estimates are presented from 1980 to 2010 of the 
estimated and adjusted infant mortality, both for Mexico and for 
Chiapas. The estimates were made using the Trussell method on 
the information on live births and surviving children by age of 
mothers and the aforementioned census population counts for 
both Mexico and for Chiapas and its municipalities.

Graph 1. Observed and adjusted levels of infant mortality,
1980-2010 / national

The results shown in Figure 1 are the result of the adjustment of 
different estimates made from data collected by various censuses 
and population counts, which under the methodology has been 
translated into relatively close moments of time so you can check the 
presence of a downward trend for child mortality both nationally 
and for the state of Chiapas. This trend is consistent despite coming 
from sources of information collected in different years.

We can see in Graph 1 the convergence of the trend in infant 
mortality between the adjusted National levels and of Chiapas, 
where we see that the gap closes at levels close to 20 infant deaths 
per thousand live births by 2010.
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Meanwhile, food poverty levels reported for Chiapas happen to 
be well above the national average for the three measures presented 
by CONEVAL. It can be clearly seen that levels of food poverty in 
Chiapas are over twice the national average and it seems even more 
serious that the gap does not seem to be closing, as was the case 
of infant deaths. See  Graph 2.

Graph 2. Population in food poverty, Mexico and Chiapas: 
1990, 2000 & 2010

Source: own elaboration from CONEVAL data

The trends observed between infant mortality and poverty seem 
to contradict the initial hypothesis, which states that there are 
significant levels of association between the two since while child 
mortality levels are reduced , poverty levels appear to remain 
constant at least at the state level. This means that child mortality 
levels are declining, although poverty remains at the same level. 
One reason may be due to the reduction, albeit marginal at the state 
level and in Chiapas, of the levels of economic inequality measured 
by the Gini index. See Graph 3.
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Graph 3. Inequality index by GINI, Mexico & Chiapas 1990, 
2000 & 2010

Source: own elaboration from CONEVAL data

That is, the reduction in the levels of economic inequality means 
that there is greater equity in the distribution of household 
income, which would mediate the relationship between poverty 
and reducing child mortality rates. However, this hypothesis 
is discarded later, because as is well known, child mortality is 
modeled by a broad & complex union of proximal, intermediate and 
contextual determinants which have been analyzed in an infinite 
number of works.

One of the first comprehensive schemes to explain the levels 
of infant mortality in a society is the one developed by Mosley and 
Chen (1984). The model is conceived as a process that incorporates 
structural determinants on the micro and macro (individual, 
household and community) levels.  Within these the educational 
levels of the mother, traditions, norms and attitudes, power 
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relations, income, food, economic policy and health systems among 
others are analyzed.

Figure 4. Infant Mortality Rates municipalities of Chiapas 
1990, 2000 and 2010.
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At this point, it is important to note that poverty is a contextual 
determinant formed by a broad number of factors. The same can be 
found in the definition given by CONEVAL [2009], so it is expected 
that poverty is a good indicator of the evolution of infant mortality 
as stated in the initial hypothesis.

The evolution of infant mortality at the municipal level can 
be seen in Graph 4 and Map 1, where there is clear evidence of 
the reduction in the number of deaths of children, but also the 
reduction of  the variance of these deaths which clearly indicates 
that the reduction is real and continuing for a period of at least 
30 years.

Food poverty in the municipalities of Chiapas for the indicated 
years has remained at the same level, or at about 50 percent of the 
statewide population (see Figure 2) and is stable at levels above 
50 percent of the population in just over half the municipalities in 
the state. In at least 8 municipalities (see Graph 5), food poverty 
reaches levels above 80 percent of the resident population of the 
municipality. This figure makes Chiapas one of the states with the 
highest levels of poverty in Mexico, and is the main reason it was 
chosen for the study.

Figure 5. Municipal Food Poverty, Chiapas 1990,
2000 and 2010
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In the graph 6 (a), it can be seen that not only has the average level 
of infant deaths gradually reduced between the municipalities of 
Chiapas since the year 1990 until 2010, but a real reduction of the 
variance observed in interquartile terms, i.e., at the top of the box, 
which is getting smaller, resulting in fewer deaths for a greater 
number of municipalities.

In the graphs 5 and 6 (b) the average levels and dispersion of 
reported poverty in the municipalities of Chiapas in 1990, 2000 
and 2010 is municipal poverty levels appear to have not only 
declined, but the poverty has increased in some municipalities 
and has spread to more of them. It is easy to see (see Graph 5) that 
the variance of the phenomenon has grown significantly during 
this period.

Income inequality as measured by the Gini index, whose 
behavior can be seen in Graph 6 (c), and seems to follow the same 
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behavior as poverty, that is, greater inequality in a growing number 
of municipalities, which can also be reflected in the map.

Figure 6. Evolution of the mortality indicators,
poverty and inequality in the municipalities

of Chiapas, 1990, 2000 and 2010

SPATIAL DISTRIBUTION OF FOOD POVERTY AND INFANT 
MORTALITY IN THE MUNICIPALITIES OF CHIAPAS

The evolution of food poverty in the municipalities of Chiapas 
shows that both economic growth and the efforts of social policies 
have had greater impact on poverty reduction between  1990 
and 2010, during which poverty level was practically at the same 
continuous  levels.

Poverty indicators disaggregated at the municipal level show 
some of the most important differences in the spatial distribution 
of food poverty in Chiapas; in addition to allowing for geo-reference 
patterns of municipal infant mortality and income inequality (see 
Map 1).
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The maps allow for the targeting of geographic areas with 
higher levels of poverty, child mortality and economic inequality 
over time, and identify differences and similarities in the patterns of 
the same indicators, although it is possible to identify the distinctive 
features of poverty among different geographic areas particularly 
between urban and rural environments. It is understood that the 
location itself can create conditions of spatial marginalization of 
the poorest people in scattered areas of the territory or in outlying 
areas of cities.

Map 1. Child mortality, inequality and poverty,
1990, 2000 and 2010
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To better understand the effects that poverty exerts on infant 
mortality it is necessary to continue advancing in the geographical 
breakdown of the phenomena, and thus refine the geographic 
dimensions of poverty and mortality levels that allow for a better 
focus on the association between phenomena.

Maps of infant mortality, inequality and poverty are key 
instruments to analyzing the geographical dimension in terms of 
its spatial heterogeneity, not only in terms of space, but in a growing 
body of  determinants and sociodemographic variables associated 
with it that identify areas of  high concentrations of poverty, infant 
mortality or inequality.

INFANT MORTALITY AND FOOD POVERTY IN THE 
MUNICIPALITIES OF CHIAPAS

To analyze the extent of the relationship between infant mortality 
and food poverty two statistical models as well as plot graphs were 
used. The basic way to estimate the level of relationship between 
two variables is through correlation analysis and the type of graph 
to represent it through a scatter diagram.

Table 1. Coefficient of Pearson

Year 1990 2000 2010

Correlation
coefficient 0.39 0.22 0.07

It is important to note that the results observed in Table 1 indicate 
that there is a positive, moderate but statistically significant 
relationship between levels of child mortality and poverty levels 
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observed in Chiapas municipalities for all of the years that were 
studied, but also, it is clear the degree of association between the 
two phenomena has weakened very significantly during the period 
that was analyzed, which means that food poverty would be in 
the coming years, ceasing to be a suitable indicator to model the 
evolution of infant mortality due to among other things that the 
incidence of deaths of children are events whose explanation is 
getting more complicated. In other words, it will become necessary 
to use a greater number of variables to understand and model 
its behavior, namely socio-economic status, structural variables, 
access to health and the environment, among many others.

Since it was possible to establish the existence of a significant 
positive relationship between the variables, you can then proceed 
to set a linear regression model to estimate the expected value 
of infant mortality based on observed values of food poverty in 
different municipalities.

The regression model allows for the determination of the 
existence of a functional linear relationship between municipal 
food poverty, as the independent variable and the infant mortality 
rate as the dependent variable, where the regression coefficient beta 
indicates not only the degree of association, but what the impact 
of a one percentage point increase in poverty on child deaths can 
be expected.

Graph 7: Regression model, food poverty vs infant mortality 
1990, 2000 and 2010
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In Graph 7 (a, b & c) it shows that the predictive power of the 
regression model is reduced over time. This also impacts in terms 
of the variability that the model is able to explain, which was 39.8 
percent in the year 1990 and just 6.9 percent in 2010. That is a 
reduction of just over 30 percentile points. The loss of explanatory 
power of the regression model can be seen graphically as the gradual 
decrease in the slope of the regression line between years cited.

It is important to note that a multiple linear regression model 
was attempted using the Gini index, however the variable measuring 
income inequality in the home turned out to be statistically 
insignificant so it was removed from the model.
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RESULTS AND CONCLUSIONS

The processes of morbidity and mortality are determined by a set 
of both biological-individual (proximate determinants) and socio-
structural (contextual determinants) situations. These principles 
apply to both overall mortality and mortality for children,  and 
give rise to the theoretical and methodological conceptualization 
of the study of the determinants of mortality, which allow for the 
construction of  a comprehensive explanatory framework of infant 
mortality.

Given the importance that poverty had taken as an element 
that is often used to explain the observed levels of infant mortality, 
as if it were a proximate determinant of infant mortality. In this 
investigation it was considered necessary to evaluate the effect 
of poverty at the municipal level, which is the level of smaller 
geographical breakdown for which it is possible to obtain 
information on the incidence of both poverty and child mortality 
and thus check the validity of the above hypothesis.

The results are conclusive. Food poverty is a good indicator 
to model the levels of infant mortality in the municipalities of 
Chiapas, Mexico, but should be used with caution due to the loss of 
explanatory power of the indicator. It is very interesting to see how 
today the phenomenon of child mortality is much more difficult 
to model, despite having a smaller variance than before, since 
municipalities with high incidence are concentrated more and more 
in fewer regions, but these locations concentrate an increasingly 
complex mix of factors that mediate the occurrence of deaths of 
children.

Since the definition of poverty as food poverty at the municipal 
level was available, which is strongly associated with income, it 
may be reduced to a proximate determinant so that it would be a 
much more interesting exercise using the new multidimensional 
definition of poverty, which includes a great number of proximate 
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and contextual  determinants which  could be a better predictor 
of the behavior of infant mortality.
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