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Abstract

The study aims to analyze the role of antenatal care as a factor associated with child malnutrition and its unequal distribution among the population in Bolivia, Colombia, and Peru. Also, childrearing attitudes are pointed out as a potential factor linked to child malnutrition and its concentration among the poorest. Updated empirical evidence is provided for these countries, based on the most recent Demographic and Health Surveys available.
Antenatal care does not appear to have the expected association with child health identified by the medical literature. The potential relation of prenatal care practices with infant health conditions seems to be through the percentage of women receiving prenatal care in the dwelling area. A possible explanation is that antenatal care may be a more relevant factor for advanced countries, where socioeconomic disparities are much lower than in the sample of the countries analyzed here. On the contrary, it is wealth and genetic factors the most important correlates of under-five malnutrition, its concentration, and its different prevalence among children who received complete and incomplete antenatal care. In that sense, a first necessary step to tackling child malnutrition and its inequities seems to be overcoming income inequalities in these countries. Nonetheless, it certainly is an ambitious step towards enhancing child health indicators in less developed economies.
Relevance to Development Studies
The study of child malnutrition and its concentration among the poorest households is a matter of concern in developing countries, and Bolivia, Colombia, and Peru are not the exception. In Latin America, around 16 per cent of children are malnourished and life expectancy is significantly lower than in the developed economies (it is 66 years in Bolivia, and 73 in Colombia and Peru). Indeed, the improvement in child and maternal health are some of the Millennium Development Goals (MDG’s), and different conventions and protocols ratified by these countries show their compromise with improving child nutritional status. Moreover, it is relevant to pay attention to child growth determinants and to the policies aimed to improving child growth indicators because of the existence of linkages of health in early childhood with standard of living, as well as with the outcomes in subsequent stages in life related to health, school performance, and labor market.  
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Chapter 1
Introduction
Chronic malnutrition is still a matter of concern in Latin America, where 8,8 million of children under-five (16 per cent) are stunted (ECLAC, 2006). However, although the size of the problem is lower than in other developing regions (Asia 34 per cent and Africa 35 per cent) urban-rural disparities are sharper in Latin America (Ruel 2001) and across groups from low socioeconomic backgrounds (Larrea and Freire 2002). In fact, in different Latin American countries stunting in early childhood is concentrated among certain groups of the population, and that is why inequities take place. 

The Millennium Development Goals (MDG’s) number one, four, and five  aim to eradicate hunger to reduce mortality, and to improve maternal health. In particular, goal five includes progress regarding antenatal care received by pregnant women. However, remaining five years to the deadline for achieving the targets, the MDG report (UN 2010) recognizes that despite of the advances, targets have not been achieved yet. The report states that in Latin America the prevalence of underweighted children has fallen from 11 per cent (1990) to 6 per cent (2008); nonetheless, by completely eradicating hunger this percentage could be closer to zero. Also, despite of the advances in provision of antenatal care -from 79 per cent to 94 per cent in the same period- urban rural disparities are still marked. 

Maternal features, personal illness control, and prenatal care are determinants of child health conditions previously raised in the literature (Mosley and Chen, 1984). It has been recognized that the mechanisms that induce stunting may start during pregnancy (Flores and Frongillo, 2001) and there is empirical evidence that qualified prenatal care is a determinant of child growth (Barber and Gertler, 2002).
This study aims to analyze prenatal care as a tool to tackle the disparities in child malnutrition prevalence among the population in Bolivia, Colombia, and Peru. This, taking into account that the average height for age z scores (HAZ hereafter) is higher among children whose mothers received complete prenatal care than among their counterparts whose mothers did not and that inadequate antenatal care is more prevalent among the poorest in the aforementioned countries. The study seeks to shed some light on three questions. What factors associated with child malnutrition are common for the three countries? To what extent antenatal care explains the distribution of child malnutrition? What are the factors determining the HAZ’s gap between children who received complete antenatal care and those who received an incomplete prenatal attention?  
By answering these questions, the study contributes to the existing literature by providing updated evidence of the prevalence and inequalities in child malnutrition in the countries analyzed. Also, it contributes by coming up with a comprehensive comparison among the countries, and by bringing in the analysis factors that previous research has not taken into account. The main finding is that antenatal care does not have the expected association with child nutritional conditions. Wealth and genetic factors are the main variables associated with child undernourishment, its concentration, and its differences between children who received incomplete and complete prenatal care schemes. 
The three developing countries analyzed have many similarities despite of their differences. According to Puryear and Malloy (2009) poverty rates are high in the three countries (Bolivia 54 per cent, Colombia 47 per cent, and Peru 39 per cent). In terms of growth, the trajectories followed by these countries have differed during the last decade. Between 2000 and 2005 the Gross Domestic Product in Bolivia, Colombia, and Peru grew at an annual rate of 0,7, 2,2, and 2,7 per cent respectively (ECLAC, 2008). Urban unemployment also unevenly affects the three countries (Bolivia 8 per cent, Colombia 16,5 per cent, and Peru 9,3 per cent). Regarding income distribution Bolivia and Colombia have high inequality, and Peru medium-low (ECLAC, 2008). 

Besides, Bolivia and Peru have more marked problems among their indigenous populations which may contribute to increase the disparities within these economies. It also happens in Colombia, though the most relevant plight in this country that differs from the other two is the violence and the presence of illegal armed groups. 

The socioeconomic environment that characterizes these three countries should be taken into account when analyzing chronic malnutrition among children, since it has been widely recognized in the literature that undernourishment is a multi-causal problem in which socioeconomic factors become relevant when explaining as well as tackling this plight. In this sense, Bolivia, Colombia, and Peru come up with a more comparable setting than other developing Latin American countries like Chile (with better economic performance), Brazil (with much marked socioeconomic disparities), or Haiti (with much higher poverty levels). 

This research is relevant to the Bolivian, Colombian, and Peruvian economic development, as evidenced by it being included in different declarations, conventions and protocols signed by these countries. Although not legally binding, there are the Universal Declaration of Human Rights (UDHR) (1948, Art. 25(1)) and the MDG’s. In addition, as a binding instrument, there is the “Convention on the Rights of the Child (1989). The latter states the compromise of the signature countries –including Bolivia, Colombia, and Peru– with the provision of “appropriate pre-natal and post-natal health care for mothers” (art.24) and also recognizes “the right of every child to a standard of living adequate for the child’s physical, mental, spiritual, moral and social development” (art. 27). 

In addition, the “Protocol of San Salvador: Additional Protocol to the American Convention on Human Rights in the Area of Economic, Social, and Cultural Rights (1988)” signed by the three countries establishes their compromise with the provision of “special care and assistance to mothers during a reasonable period before and after childbirth” (Protocol of San Salvador, art. 15).

Finally, it is relevant to pay attention to child growth determinants and to the policies aimed to improving child growth indicators because of the existence of linkages between health in early childhood and the outcomes in subsequent stages in life. For instance, Strauss and Thomas (1998) mention that “adults in poorer economies are more likely to be afflicted with health problems, some of which stem from early childhood”. Likewise, Victora et al (2008) state that maternal and child malnourishment are related to health indicators in adulthood, schooling, and descendants’ birth weight. Li et al (2004) find that early postnatal growth is associated with later school performance, and Grantham-McGregor et al (2007) conclude that early childhood stunting is related to low cognitive and educational performance. Also, Hoddinott et al (2008) find that wages of individuals better nourished in childhood are higher than their less well-nourished counterparts. 

The rest of the document is organized as follows: the second part comes up with a summary of the antenatal care policies in the three countries. Section three synthesizes some related literature. Section four presents the theoretical framework. Section five describes the empirical strategy used. Finally, section six provides the results, and the last part contains the conclusions. 

Chapter 2
Background 
The countries analyzed here are Bolivia, Colombia, and Peru, where antenatal care services have received attention from policy interventions as a means of tackling child undernourishment, reflecting their commitment with the achievement of the MDG’s. This chapter summarizes some of the policies regarding prenatal care in each country are summarized in this section.
The Pan American Health Organization (PAHO 2005) states that in Bolivia there have been three programs geared towards providing free health care services to mothers and children. The programs have been as follows: the “Seguro Nacional de Maternidad y Niñez” (National Insurance for Mothers and Children, SNMN), the “Seguro Básico de Salud” (Basic Health Insurance, SBS), and the “Seguro Universal Materno Infantil” (Universal Insurance for Mothers and Children, SUMI). The last substituted the SNMS and the SBS. The SUMI was launched in 2003 and it has some key features. First, with respect to the previous initiatives -SNMN and SBS- it widens the services to become a “universal” program in which even dental care is included. Second, women after six months of having given birth are included in the population target, as well as pregnant women and under-fives. 

According to Moloney (2009) in 2009 the Bolivian government has engaged in an initiative that looks for fostering prenatal checks among pregnant women and increase postnatal care among mothers with under-two as well. “The programme aims to discourage home births, while encouraging women, especially those in rural areas, to visit health clinics and attend regular doctor check-ups”. This programme is financed together by the World Bank and the local government. 

In Colombia, women from poor socioeconomic backgrounds have access to antenatal care controls, though not all of prenatal care services are free (Gaviria and Palau 2006). Nonetheless, several advances in the coverage of health care services have taken place. According to the Ministry of Social Protection (2010), from the policy point of view, the country has worked in giving priority to pregnant women and under-fives. 

Also, in Colombia the prevalence of prenatal care has increased from 82 per cent to 93,5 per cent from 1990 to 2005 (Ministry of Social Protection, 2010). However,  “despite of the increase in the health coverage (…), the challenge of the country is to warranty that health care institutions and their professionals provide high-quality attention during the pregnancy and birth” (Ministry of Social Protection, 2010). Also, the report points out the disparities between the different regions of the country regarding the coverage of health care services. 

In Peru, the “Estrategia Sanitaria Nacional de Salud Sexual y Reproductiva” (National Sexual and Reproductive Health Sanitary Strategy, ESNSSR) created in 2004 recognizes that sexual and reproductive health implies paying attention even to intrauterine life. According to the Peruvian Health Ministry, the objective of the ESNSSR is to “improve the sexual and reproductive health of the Peruvian population, focusing in the reduction of maternal mortality”. One of the pathways to achieve this goal is based on the improvement of prenatal care. During the period 2004-2006 this plan has been able to increase access of poor women to these services. 

Given these initiatives in the three countries, the question that arises is to what extent antenatal care explains the uneven prevalence of stunting in these countries, taking into account that the initiatives aim to foster it among the less favoured groups.
Chapter 3
Related Literature

This chapter deals with the links between prenatal care and child health that have been established from the medical point of view; also, it summarizes previous findings about child health determinants and its inequalities in developing countries, focusing on Bolivia, Colombia, and Peru and defines the contribution of the present study to the literature. 
3.1 Antenatal care and postnatal growth
The mechanism that brings towards stunting starts by intrauterine growth restriction (IUGR) (Flores and Frongillo, 2001). Breeze and Lees (2007) summarize some medical literature on IUGR and say that malnutrition, maternal underweight, as well as smoking and alcohol use may increase the risk of growth restriction and small for gestational age (SGA) children. Likewise, Falkner et al. (1993) summarize some relationships between IUGR and postnatal growth pointing out the relevance of uterine infection as cause of IUGR and the mother’s nutrition during pregnancy. 

Nevertheless, how does antenatal care contribute to such detection? One of the potential mechanisms behind the impact of prenatal care may be the preventive measures that can be taken during pregnancy when abnormalities are detected in antenatal care controls or echographies. Barber and Gertler (2002) state that “insults in utero” are some of the most important determinants “that prevent children from attaining their genetic growth potential”. McDermott et al (1999) state that “most prenatal care includes interventions designed to address some of the best known risk factors for SGA birth: smoking, hypertensive disease, insufficient weight gain, and obstetric complications during pregnancy”.  Also, Breeze and Lees (2007) state that “it is only with serial measurements (either clinically or ultrasound) that reduced growth velocity can be demonstrated”.

Other potential mechanism behind the interaction between prenatal care and child height is suggested by Martorell (1999). According to this author growth failure is the main sign of undernourishment and one of the stages in which malnutrition may arise is in utero. He states that problems like vitamine A defficiency or anemia emerge in this period. Hence, we could say that if the manifestations of stunting come out before birth, prenatal care may play a key role by detecting these deficiencies on time. 

Also, Bricker et al (2009) say that in a monthly frequency, the mother is subjected to abdominal tests and “fundal height measurement” to assess whether or not the foetus has unusual growth. Nonetheless, Bricker et al (2009) say that despite of such mechanisms, and due to the fact that they are not “as sensitive as we would wish” many growth-restricted cases cannot be detected. Therefore, “detecting these foetuses prenatally is a priority of antenatal care”. 

In short, by means of different mechanisms antenatal care and the practices it includes, as well as the complementary interventions, may contribute to the early detection of abnormalities in achieving the growth potential. 

3.2 Determinants of child malnutrition in Latin America 

Ruel (2001) classifies in two the Latin American countries included in her research regarding the severity of stunting. In the first group there are countries with severe growth faltering levels, like Bolivia, Peru, Nicaragua, and Guatemala. On the other hand, there are the cases of Brazil, Colombia, and the Dominican Republic in which the plight is less severe. Despite Dekker et al. (2010) point out that there is lack of recent research of the factors that determine stunting among children at Latin American level, the present document summarizes studies conducted for some Latin American countries. It provides some useful insights of the determinants of stunting among the children of these developing economies. 

Regarding Bolivia, Colombia, and Peru, the literature is abundant. Variables like unwanted pregnancies have been raised as potential determinants of child stunting in Latin America. Yet, the empirical evidence is not clear. For the Peruvian case Marston and Cleland (2003) find a significant association between being an unwanted child at conception and being stunted. However, the results do not control for breastfeeding even though it has been shown its important potential association with child growth. The study also includes the Bolivian case, but the aforementioned relationship seems to be significant only in Peru. On the contrary, Shapiro-Mendoza et al (2004) conclude that reducing unwanted conceptions, could lead to diminishing stunting among Bolivian children.

Desai and Alva (1998) analyze mother’s education and child health status in Bolivia, Colombia, and Peru –among other countries- with the Demographic and Health Survey (DHS). Using Ordinary Least Squares (OLS), logit, and fixed-effects estimations the authors find a positive association between the maternal education and the height for age of children. However, this study does not control for breastfeeding, antenatal care behaviour, the number of siblings, or birth order. 

Likewise, Larrea et al (2005) assess ethnicities and cultural factors as determinants of child malnutrition in Bolivia, Peru, and Ecuador, where there is an important percentage of indigenous peoples. In addition, according to the authors these three Andean economies significantly differ from others like Colombia in which stunting prevalence is lower. The main finding of the study by Larrea et al (2005) is that ethnicity is a factor associated with child malnutrition and discrimination appears to be the main reason of such result. Broadly speaking, the results remain even after controlling for maternal education and health, and socioeconomic factors.

Even so, there are two aspects that deserve to be mentioned: first, Larrea et al (2005) do not control for antenatal care and breastfeeding despite of the fact that these factors have been raised in the literature as key correlates of child undernourishment. Second, the authors mention that “the models suggest that more than half of the nutritional disadvantages of indigenous children can be attributed to discrimination, and the remaining part is due to differential endowments (education, housing, living standards)”. However, no decomposition analysis is carried out to state so. 

Smith et al (2004) address why child malnutrition is lower in urban than in rural areas in 36 countries, among which there are Bolivia, Colombia, and Peru. The authors follow a twofold empirical strategy using regression analysis to identify the determinants of child malnutrition, and then comparing those determinants between urban and rural zones. The findings indicate that there are not urban-rural disparities in the socioeconomic determinants of child nutritional conditions. Though antenatal care is included as a factor associated with child health, no results regarding these variables are shown in the estimations or pointed out in the study. 
As it can be seen, Bolivia, Colombia, and Peru are cases extensively analyzed in the literature about the determinants of child malnutrition. Even so, some studies miss relevant factors such as antenatal care behaviour, which is the main focus in this research. 
3.3 Child malnutrition inequalities 

Previous research has not only addressed the determinants of malnutrition, but also its inequalities using different techniques and datasets and sometimes decomposing it. One of the most cited and seminal documents about inequalities in child nutritional status is the study by Wagstaff et al. (2003). This paper comes up with a method to decompose the causes of health inequalities as well as its changes in time, and it offers an application for health inequalities among Vietnamese under-ten.  Wagstaff et al. (2003) use the Vietnam Living Standard Surveys (1993 and 1998) and take the negative of HAZ as the proxy for child malnutrition. Inequalities in unobserved effects at commune level and in consumption appear to be the main explanation of inequalities in malnutrition among Vietnamese children. 

The study by Wagstaff et al (2003) can be said to be a seminal contribution since it divides the literature about child malnutrition and its inequalities in two groups: First, before their study, the literature had not explored the decomposition of health inequalities. Second, after it the researchers get concerned about to what extent each of the correlates of child malnutrition determines as well the inequalities in the distribution of this plight among the population. The present study belongs to this group of the literature. This literature is summarized as follows, pointing out the case of Latin America. 

Regarding the first group of literature, we find the studies by Wagstaff et al (1991) and Wagstaff and Watanabe (1999). The first comes up with a review of different ways to measure health inequalities. Out of the different approaches to measure such inequalities, the authors conclude that only two of them really achieve to do so. One of them is the concentration index, which is the proxy used in this document and in most of the studies about child malnutrition concentration. In fact, Wagstaff and Watanabe (1999) obtain the concentration index for child malnutrition in order to compare the association of socioeconomic and child undernourishment inequalities for 20 developing countries. The results lead to the conclusion that it is not random the fact that poorer children have higher prevalence of stunting than their better-off counterparts in the countries analyzed.

Also in the group of studies that do not decompose child malnutrition inequalities there are the studies by Flórez and Nupia (2001) and Larrea and Freire (2002). Unlike Wagstaff et al (1991) and Wagstaff and Watanabe (1999), these two studies focus more on the Latin American case and besides obtaining the concentration index, they bring up complementary estimations to assess inequalities in child malnutrition.

 Flórez and Nupia (2001) apply hierarquical models to assess the association between inequalities in chronic malnutrition and socioeconomic position in Colombia. Chronic malnutrition is found to be associated with socioeconomic position. Also, inequities in socioeconomic background, as well as maternal education and health conditions are associated with inequities in child undernourishment. They conclude that prenatal care is a key determinant of both child nutritional conditions and its inequities. However, the conclusion regarding the importance of antenatal care to child health inequities is based on the importance of this variable to the child health status and the inequities of antenatal care services, rather than on the decomposition of the index. 
Larrea et al (2002) compute locally weighed regression curves and assess the distribution of child malnutrition in Ecuador, Colombia, Bolivia, and Peru. They find that less favourable socioeconomic status is associated with a higher prevalence of stunting among the children from these four countries, and that the lowest gradient is found for the Colombian case. 

On the other hand, we find studies after Wagstaff et al. (2003) contribution that follow the method proposed for decomposing health inequalities, with applications for developing countries. For instance, for seven Latin American countries, including Bolivia, Colombia, and Peru, Paraje (2008) analyzes the evolution and distribution of child malnutrition by using the concentration index and its decomposition. The author identifies wealth concentration as the main contributor of the distribution of child malnourishment. However, key variables recognized in the literature as determinants of child undernourishment such as mother’s height, antenatal care, or breastfeeding practices are not included in the analysis by Paraje (2008). 
In conclusion, the present study is located in the empirical research for the Andean countries that makes use of the decomposition method proposed by Wagstaff et al (2003). This study contributes to the literature in four ways, though the topic is definitely not new. First, by providing updated empirical evidence and a comprehensive comparison of under-five malnutrition and its inequalities in the three countries analyzed. Second, it contributes by focusing in the role of antenatal care as a policy tool. Third, it brings up a more complete set of factors to analyze child nutritional conditions. Finally, it studies the differences in child health status between children who received incomplete and complete prenatal care. 
This study provides updated evidence of the determinants of child malnutrition and its inequalities for three Andean countries; while most of the studies refer to information sources of 2005 or earlier, this study uses the most recent data sets of the DHS available for Bolivia, Colombia, and Peru. Due to the focus in these three Andean countries, the study provides a comprehensive overview of the situation of child undernourishment in these countries. Some studies focus in one country (Flórez and Nupia 2001), and others in more than 20 (Smith et al. 2004, Wagstaff and Watanabe 1999) and in those cases comprehensive comparison are difficult to provide. 
Several studies do not include prenatal care as a determinant of child health at all (Desai et al. 1998, Marston and Cleland 2003 Shapiro-Mendoza et al. 2004, Larrea et al. 2005). Besides this, even though some studies have included prenatal care as a determinant of child malnutrition or its inequalities, the set of variables used as controls are not always complete. Out of the studies that include prenatal care as a correlate of child health, some do not take into account breastfeeding practices and other childrearing attitudes such as who is the caregiver of the child, which have been raised in the literature as key correlates of child malnutrition (Barber and Gertler 2002, Paraje 2008), and in general they do not deep in the complementary behaviour of prenatal care consultations (Flórez and Nupia 2001, Smith et al. 2004). In that sense, this study aims to offer a more complete set of factors associated with child malnutrition, evaluating not only their impact on chronic undernourishment, but also on the inequality in the distribution of it. 

Likewise, the fact of focusing on prenatal care and its complementary behaviour controlling for a more complete set of variables, makes it possible to assess the potential impact of prenatal care as a tool geared towards enhancing child health indicators in countries with a similar context. In addition, the three developing economies analyzed offer a comparable setting, and thanks to the comparability of the results, some policy insights can be inferred.
Last, previous research has focused on the differences in child health status between better-off and poor children (O’Donnell et al 2008). Nonetheless, the differences in under-fives malnutrition between children who received incomplete and complete prenatal care have not been addressed. 
Chapter 4
Theoretical framework

This section comes up with the theoretical framework behind the study of the determinants of child growth in Bolivia, Colombia, and Peru done in this study. First, it presents child height as a potential measure of child health, taking into account that it is not a perfect measure of it. The second part discusses the conceptual model by Mosley and Chen (1984), and finally this section presents the model by Thomas and Strauss (1992).

4.1 Child height as an indicator of child health 

According to the World Health Organization weight-for-height, height-for-age, and weight-for-age are some of the anthropometric indicators of child growth. However, besides giving information about the state of the children’s development, these indicators could be seen as measures of child health or other variables, although in a limited way. HAZ is the indicator chosen in this study.
Child height has been associated in the literature to child survival (Mosley and Chen, 1984; Thomas et al, 1990). Also, it has been seen as a measure of “long-run child nutritional status” (Martorell and Ho 1984; Thomas and Straus, 1992), as one aspect of child quality (Thomas and Straus, 1992), and as an objective measure of child health (Currie, 2000).

Likewise, child height has also been linked to some future outcomes in adulthood. Steckel (1995) associates stature with the standard of living and states that nutrition in early childhood is informative about adult stature, although not that much about adult health. However, according to Steckel (1995) to some extent adult morbidity and mortality can be explained by growth during childhood. Also, for Strauss and Thomas (1998) adult height has been used as a proxy of well-being, and according to Thomas and Strauss (1992) child height can be considered an indicator of child welfare and health. Putting together these contributions it could be possible to affirm that child stature may determine either (or both) current and future standard of living, and it provides an important reason why it should be deeply analyzed especially for developing countries. 

Associating child height to several outcomes in adulthood reflects that growth faltering has different consequences in the long-run. Nevertheless, it is important to point out as well the multiple causes that may explain it. Some authors have emphasized the fact that a variety of circumstances explain growth retardation among children. 

Malnourishment is one among other possible factors affecting stunting and sometimes growth retardation is miscalled malnutrition (Mosley and Chen, 1984). The authors argue that child height may be a “nonspecific indicator” of health condition and agree with Martorell (1999) taking it as one feature of child malnutrition. According to Mosley and Chen (1984) this multicausality, as well as the long time between the symptoms and the manifestation of the illness, and its linkages with socioeconomic factors are three main features of child mortality among developing countries.  

Therefore, in this paper HAZ is used as a non specific indicator of child health and nutritional status, taking into account that it is a multi causal phenomena. The fact of taking child height as a proxy of health allows us to consider it as an outcome determined by several inputs, as suggested by Grossman (1972). Also, this study assumes child height as human capital - as modelled also by Grossman (1972)- and it allows us to see health care behaviour such as prenatal care or mother’s nutritional conditions as investment in child health.
4.2 Conceptual analysis of child height

As mentioned before, the analysis of child height demands for a deep study of the different kind of variables that influence it, and this is the main reason why it is necessary to undertake the study of child stature –and child health in general– from a multidisciplinary perspective. This call for the need of such integration is raised by Mosley and Chen (1984) in which this section is based. In fact, this seminal article comes up with such integration of both medical and social research in order to analyze child survival. 

First, Mosley and Chen (1984) identify five proximate determinants or mechanisms that produce growth faltering and mortality among children. These five determinants directly affect morbidity and mortality: (i) maternal factors; (ii) environmental contamination; (iii) nutrient deficiency; (iv) injury, either accidental or intentional, and (v) personal illness control. With respect to the third variable, Mosley and Chen (1984) state that child survival not only depends on his/her own nutrition, but also on maternal nutrition given the possible effects of her nutritional habits on the breast milk. Regarding the last variable, the authors emphasize that it refers to the health care during childbirth as well as pregnancy, and other preventive actions to avoid illnesses; it includes antenatal care.

Second, the authors define three socioeconomic determinants of growth faltering and mortality among children. The main characteristic of these socioeconomic determinants is that they operate through the proximate ones in order to affect growth faltering and death, while the proximate determinants have a direct effect. The socioeconomic determinants are variables at individual, household, and community-level. 

Individual-level determinants refer to parental characteristics such as the father’s education, or the mother’s nutritional condition. Also, as stated by Mosley and Chen (1984) “the ‘production’ of a healthy child requires a mother’s time for prenatal visits, attendance at the well-baby clinic, breastfeeding, food preparation, (...), and sickness care”. Household-level variables refer to income or wealth. According to the authors the main mechanisms through which variables at this level operate are food availability, water and energy supply, clothing, housing, and access to health, preventive, and curative care facilities including prenatal care. Finally, the community-level characteristics include ecological setting, political economy, as well as health system features. 
In that sense, the contribution by Mosley and Chen (1984) is relevant due to four reasons: first, the authors come up with a comprehensive analysis of the variables determining child survival integrating slow child growth (growth faltering) and mortality “into a common indicator of health status”. Second, the analytical framework is intended to explain such determinants in the context of developing countries, and in this sense the framework is useful for studying the Bolivian, Colombian, and Peruvian case. Third, the proposed framework integrates the social science and the medical approaches filling a gap that previously existed in the literature. Last, as the authors recognize, the framework proposed is characterized by its parsimony; the determinants are gathered into a small number of groups. 

4.3 Microeconomic analysis of child height

 The determining forces of child height suggested by Mosley and Chen (1984) can be put into a model in order to carry out an empirical exercise that sheds some light on the most important factors behind it. Such model can be found in Thomas and Strauss (1992) in which this section is based. They assume that parents maximize the following utility function:
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The utility function is assumed to be quasi-concave and it depends on the consumption of goods and services (
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 representing the quantity and quality of the children in which one of the aspects is their height (
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Parents maximize the utility function subject to the production function of child stature as well as to the budget constraint and current child health depends on: the height in the previous period (
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Therefore, the production function of child height is: 
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The second constraint involves the budget as well as time resources available at home, as follows: 
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The left-hand side in (3) represents the spending in the consumption goods, being 
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the vector of prices. The right-hand side shows the household income coming from the wages (represented by 
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 vector and the maximum hours that a person in the family could work,
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The outcome of the maximization problem is what Thomas and Strauss (1992) call the “parental demand for child height function”. It is a function in which among other variables, child stature depends on the characteristics of the community where the child lives (
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) that directly infer in his/her stature, and also by means of
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, as in (4).
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An assumption behind the reduced form presented in (4) is that the unobserved heterogeneity in child stature (
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. As stated by Thomas and Strauss (1992), in (4) the variables explaining current stature “include both the current and lagged values (...) except for the characteristics which are time invariant”, taking into account that (2) shows that current height depends on its own past values. Last, Thomas and Strauss (1992) mention that (4) has been widely estimated in the literature, even with only current values for height. 

This study attempts to come up with such estimation taking into account that the aim is to asses specifically if prenatal care and childrearing attitudes are associated with child malnutrition and its inequities in Bolivia, Colombia, and Peru. Also, this set of variables is used for explaining the gap in the average HAZ between children who received complete antenatal care and those who did not and to decompose the concentration index of chronic malnutrition.  Like Thomas and Strauss (1992), the data available for the analysis is single cross-section, and that is the reason why the same as Thomas and Strauss (1992) “the dynamics of consumption decisions and their implications for child growth” are beyond the scope of this paper. 

Chapter 5
Empirical Strategy
5.1 Data
This study uses the cross-section data provided by the DHS for Bolivia (2008), Colombia (2005), and Peru (2008). The DHS collects detailed questions about women between 13 and 49 as well as about their under-five-year-olds. Given the focus of this research, the relevant information that the DHS offers is found at the women’s level for those who have under-fives. 

Given the information gathered from the mother at the moment of the interview, from the time she was pregnant and from the under-fives, the DHS offers the ideal dataset to analyze the impact of antenatal care, childrearing attitudes as well as socioeconomic factors on the children’s growth and the uneven prevalence of stunting in the three countries. The survey includes information about children’s height and weight that are a fundamental input to compute children growth indicators, and about the same variables in the case of the mothers. Also, it has information about breastfeeding, as well as the education level of the mother and her partner.
Regarding other type of socioeconomic background, the DHS also includes the wealth index that has been developed by Macro International. It is an asset index that locates the household in a position with respect to the other households depending on the possession of assets such as bikes, radios, televisions, cars, among others. The index also takes into account the source of drinking water, access to toilet, type of floor, and number of people sleeping in a room. Based on the wealth index, the survey comes up with the quintiles that split the households into five categories of socioeconomic position: poorest, poorer, middle, richer, richest. 
The questionnaire has information about the antenatal care received by the under-five lastborn, such as the timing and frequency of the consultations and who practiced them. Therefore, the sample is restricted to lastborns, since the information regarding antenatal care is only available for them. Only children between 6 and 59 months are included.

Finally, it is important to point out that the survey is representative at both the urban and rural levels, and also at the level of regions or departments (political and administrative divisions in some countries) of each country. However, there may be some limitations of using this data base. Since it is not a panel data it is not possible to follow-up the growth of the children and hence it is only possible to assess the growth of the child in one particular moment in time. Even so, the results based on this information may be a good starting point before panel-data is gathered. 
5.2 Determinants of malnutrition
The indicator constructed to capture child growth is based on the HAZ. Using the DHS, HAZ for each child can be obtained as 
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 refer to the median and standard deviation of the height values of the National Centre for Health Statistics (NCHS) reference population. Both the median and the SD depend on the age in months and the child sex. Values of the HAZ below two standard deviations indicate undernourishment (chronic and severe malnutrition under -2SD and -3SD respectively).
In order to answer the question raised in this study about the common factors associated with child malnutrition in Bolivia, Colombia, and Peru, a reduced form of child health production function is estimated by OLS making use of four groups of variables as explained in table 5.1: (i) inadequate antenatal care and its related variables (group “AC”); (ii) variables regarding childrearing attitudes of the mother like whether she cares of the child or not or if the child has ever been breastfed (group “Ch”); (iii) controls of the household and of the mother (group “HC”); (iv) controls of the child (group “CC”). The estimation is specified in equation 5 in which the dependent variable is the negative value of the HAZ. It is important to point out that the betas in this specification could have a potential bias due to heterogeneity, though this document does not deal with it. 
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Following Wagstaff et al. (2003), the dependent variable is the negative of HAZ, so it is possible to interpret the coefficients in terms of the impact on undernourishment. In that case, the higher the value, the less favourable to the child health. Using this variable has some advantages as suggested by Wagstaff et al. (2003): first, it is continuous, rather than the categorical indicator that only says whether the child is stunted or not. It has more information than a categorical variable. Second, it is possible to use OLS. Third, it has a straightforward interpretation: “it is increasing in malnutrition” (Wagstaff et al., 2003). 
Table 5.1
 Description of the variables

	
	Variables
	Description

	Antenatal care and complementary behavior (AC)
	Complete antenatal care, incomplete antenatal care.
	The variables take the value of 1 if the antenatal care was complete or incomplete respectively, and the reference category is not having had any prenatal care at all. The completeness of antenatal care is understood as having been practiced at least six times by a doctor or nurse with initiation during the first trimester of pregnancy, taking into account McDermott et al (1999). 

	
	Tetanus
	Number of tetanus injections during pregnancy.

	
	Iron 
	If the mother took iron (1) or not  (0) during pregnancy.

	
	Calcium
	Months the mother took calcium during pregnancy (only available for Colombia).

	
	Folic Acid
	Months the mother took folic acid during pregnancy (only available for Colombia).

	
	Vision difficulties 
	If the mother had vision difficulties while pregnant (1) or not (0)

	
	Alcohol 

Smoke
	If the mother drunk alcohol or smoked (1) during pregnancy or not (0). Only available for Colombia.

	
	Pregnancy duration 
	Pregnancy duration in months (only available for Colombia).

	
	% Antenatal Care
	Percentage of women who received antenatal care in the region/department.

	Childrearing attitudes (Ch)
	Nutrition 
	Whether or not the child was given infant formula in the first three days of life.

	
	Breastfeeding
	Whether or not the child has ever been breastfed

	
	Mother takes care of the child 
	Whether the mother takes care of the child (1) or not (0). For Bolivia, this variable was replaced by whether the mother works at home or doesn’t work, assuming that if she doesn’t work or works at home she may take care of the child. 

	Household and maternal controls (HC)
	Mother’s height
	Mother’s height in meters. 

	
	Mother’s age
	Mother’s age in years and its squared.

	
	Education or wealth 
	Two different specifications are estimated. One, using mother’s years of education and the other using the wealth index developed by the World Bank and Macro International. 

	
	Edu. Partner
	Education level of the mother’s partner.

	
	Marital Status
	Whether the mother is married or lives with a partner (1) or not(0).

	
	Zone 
	Urban (1), or (0) rural.

	
	Capital
	Whether the household lives in the capital city (1) or not (0).

	
	Source of  water 
	If the household wealth index is not used in the specification, a dummy indicating if the source of drinking water is piped (1) or not (0) is included.  

	Child controls (CC)
	Age, Age2
	Age in months of the child and its squared.

	
	Gender
	Boy (1), Girl (0).

	
	Growth Program
	Whether or not the child attends Growth and Development Program (Colombia) or growth controls (Peru). This variable is not available for Bolivia.

	
	2nd, 3d, 4th born onwards
	Dummy variables indicating the birth order of the child. The reference category is having being the first born.

	
	Siblings
	Number of living siblings.

	
	Indigenous
	Dummy variable that indicates if the child belongs to any ethnic group (1) or not (0). 


5.3 Child malnutrition distribution: The Concentration Index
In order to assess the inequalities of child malnutrition, and specifically to know to what extent antenatal care and its complementary behaviour explain child malnutrition distribution, this study follows O’Donnell et al. (2008). In that sense, concentration curves, the corresponding concentration indexes, and its decomposition are computed. 

Concentration curves are used to assess inequalities in child health nutrition in the countries analyzed, pointing out the role of antenatal care. Nonetheless, as O’Donnell et al. (2008) state, this curve does not come up with a “magnitude of inequality” that allows us to establish comparisons across countries. In that sense, the concentration index is estimated; it is “directly related to the concentration curve” and “does quantify the degree of socioeconomic related inequality in a health variable” (O’Donnell et al. 2008).
The concentration index, as explained by O’Donnell et al. (2008) can be obtained through the following regression:
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where 
[image: image32.wmf]i

r

 is the fractional rank for the child 
[image: image33.wmf]i

 in the living standards distribution and
[image: image34.wmf]2

r

s

 its variance; 
[image: image35.wmf]i

h

is the negative of HAZ, and
[image: image36.wmf]m

its mean. In the regression, 
[image: image37.wmf]2

a

parameter can be interpreted as the concentration index. Finally, the standard error of the concentration index can be obtained as the standard error of 
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The index takes values between [-1, 1] and measures twice the area between the line of hypothetical equal distribution of the outcome analyzed and the concentration curve, as the Gini coefficient. Negative values indicate that the outcome (in this case malnutrition) is concentrated among the poor and therefore the curve lies above the 45° line. The living standards proxy used for estimating both the concentration curves and the concentration index is the wealth index factor computed by the World Bank and Macro International which is already included in the DHS. 
Following O’Donnell et al. (2008), confounding factors may be added to (6). These factors can refer to the independent variables in the OLS regression. The concentration index can be decomposed into those factors to assess the contribution of the variables determining child malnutrition in the distribution of it, taking into account that some variables may explain child undernourishment inequalities but not child malnutrition itself. With the decomposition it is possible to obtain the contribution of each of the correlates of child malnutrition to the magnitude of the concentration index (
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where
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The contributions depend on two components, as mentioned by O’Donnell et al. (2008) and as it is seen in the expression (7): The concentration index for that specific variable (
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5.4 Oaxaca decomposition: Explaining the gap in the HAZ 
After establishing the determinants of child malnutrition and its concentration, this study carries out the Oaxaca decomposition.  This method is used to establish the most important factors that help to explain the difference in the HAZ between children who received incomplete prenatal care and those who had a full scheme. 

Following O’Donnell et al. (2008), first it is important to assess whether or not the coefficients of the regression in the child health production function differ between the two groups. In other words, it is relevant to establish if the factors that affect child growth have a different impact depending on whether the mother received incomplete antenatal care while pregnant. This is checked with an F test in which the null hypothesis is the homogeneity in the parameters between the two groups.
After doing so, the decomposition is carried out. The Oaxaca method decomposes the HAZ gap between the two groups of children into the correlates of child malnutrition. The groups are: children who received incomplete antenatal care while the mother was pregnant (group IAC), and children with a complete scheme of antenatal care(group CAC). The gap in the mean HAZ between the two groups can be expressed as in equation 8. 
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Where 
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the determinants of the health outcome, and 
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the coefficients of the regression in the expression 5. The decomposition allows us to establish to what extent the difference in the child nutritional status across the two groups of children is due to: (i) the endowments of the two groups (
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To sum up, in this study an OLS estimation is used to identify the main factors associated with child nutritional conditions in the three countries. The inequalities in the distribution of child malnutrition are assessed through the concentration curves and the concentration indexes. Besides, to identify the role of antenatal care as a determinant of child malnutrition concentration the indexes are decomposed. Last, the Oaxaca decomposition sheds some light on the main contributors for explaining the differences in nutritional conditions between children who received complete and incomplete prenatal care. 
Chapter 6
Results
6.1 Summary Statistics

Table 6.2 summarizes the descriptive statistics of the samples of lastborns under the age of five used for each country. This, taking into account that information regarding antenatal care is only available for the lastborn. It is worthy to clarify that since the statistics and the estimations refer to the under-five lastborns, the values may not be comparable with previous computations obtained for the whole group of under-fives. 
For the group of children analyzed here the statistics reveal that the prevalence of undernourishment is lower in Colombia. Approximately, one out of four lastborns under-five suffer from malnutrition in Peru, while the ratio halves in Colombia. Also, in Colombia the mean of HAZ is higher with respect to Bolivia and Peru. These results show similar trends with previous calculations for all the under-fives (not only for the lastborns, as here). According to Paraje (2008), between 1994 and 2003 chronic malnutrition was reduced from 27 to 24 per cent in Bolivia; similarly, it fell from 15 to 12 per cent in Colombia between 1994 and 2005, and from 26 to 24 per cent in Peru in the period 1996-2004. 

Prevalence of malnutrition is higher among children whose mothers did not receive prenatal care at all than among those who had it, no matter if it was complete or incomplete. This is a fact in Bolivia, Colombia, and Peru. In addition, average HAZ are lower for children who were not checked during pregnancy. In Peru and Bolivia this group of children is, on average, stunted since the mean of HAZ is almost -2. 
Children whose mothers received incomplete antenatal care have lower HAZ and among them the prevalence of malnutrition is higher than the counterparts who accessed the complete scheme, as it is defined here. This is a fact in the three countries, though Colombia has the highest means of the z-scores and the lowest percentages of malnourished children in both categories (children whose mothers had incomplete antenatal care and those whose mothers had complete). 
Regarding childrearing practices, the statistics are similar between the countries. For instance, children whose mothers take care of them have on average worse HAZ than children whose mothers do not, which is an unexpected fact. Likewise, in the three countries the group of children who has ever been breastfed has a lower HAZ mean and a higher prevalence of malnutrition. It is important to point out that these results do not show causality of the relationship between breastfeeding and undernourishment. 
Nonetheless, it is relevant to say that previous research for Colombia (Caulfield et al, 1996) revealed that “among younger children, no differences in average stature are noted depending on current breastfeeding status, but among older children, a divergence in nutritional status is apparent, with still breastfed children increasingly observed to be, on average, shorter than those no longer breastfed”. Moreover, Caulfield et al (1996) mention that an important bulk of literature suggests that to breastfeed a child older than 12 months “may be a risk for malnutrition” but that there is a possibility “that findings are due to reverse causality”. In the last case, it makes sense to think that shorter children keep being breastfed by their mothers, and not that they are shorter due to the fact that they are being breastfed. 
Table 6.2
Descriptive Statistics

	 
	Bolivia
	Colombia
	Peru

	 
	Average HAZ 
	% 
Malnourished children
	Average HAZ 
	% 
Malnourished children
	Average HAZ 
	% 
Malnourished children

	Antenatal care
	
	
	
	
	
	

	No Antenatal Care
	-1,76
	42,20
	-1,35
	29,00
	-1,84
	47,92

	Complete Antenatal care (CAC)
	-0,981
	18,13
	-0,76
	11,24
	-1,06
	22,25

	Incomplete Antenatal Care (IAC)
	-1,418
	28,16
	-1,05
	19,74
	-1,29
	27,88

	Difference between CAC and IAC
	0,437
	
	0,295
	
	0,238
	

	Ever breastfed
	
	
	
	
	
	

	Yes
	-1,25
	26,00
	-0,90
	14,67
	-1,24
	25,61

	No
	-0,60
	17,27
	-0,59
	13,81
	-1,14
	21,13

	Mother cares the child
	
	
	
	
	
	

	Yes
	-1,15
	23,48
	-0,90
	15,65
	-1,34
	28,84

	No
	-1,23
	26,33
	-0,89
	15,03
	-1,21
	25,60

	Wealth
	
	
	
	
	
	

	Poorest
	-1,82
	44,18
	-1,28
	25,96
	-2,06
	55,78

	Poorer
	-1,46
	32,33
	-1,00
	16,64
	-1,70
	42,08

	Middle
	-1,15
	21,73
	-0,88
	13,83
	-1,26
	24,91

	Richer
	-0,85
	14,55
	-0,64
	9,22
	-0,99
	14,12

	Richest
	-0,44
	6,25
	-0,40
	4,95
	-0,58
	8,51

	Mother's Education
	
	
	
	
	
	

	No education
	-1,94
	48,98
	-1,40
	30,47
	-2,15
	61,94

	Primary
	-1,45
	32,30
	-1,13
	20,45
	-1,73
	41,03

	Secondary
	-0,93
	15,96
	-0,82
	13,29
	-1,12
	21,21

	Higher
	-0,55
	9,16
	-0,46
	6,23
	-0,66
	9,66

	Residence
	
	
	
	
	
	

	Urban
	-0,88
	16,38
	-0,77
	12,03
	-0,97
	16,78

	Rural
	-1,63
	37,13
	-1,19
	22,66
	-1,75
	43,79

	Sex
	
	
	
	
	
	

	Male
	-1,25
	27,11
	-0,82
	17,22
	-1,25
	28,16

	Female
	-1,14
	23,01
	-0,96
	13,00
	-1,26
	25,45

	Ethnicity
	
	
	
	
	
	

	Indigenous
	-1,44
	30,71
	-
	-
	-2,01
	55,03

	Non-Indigenous
	-0,78
	15,62
	-
	-
	-1,16
	23,04

	Total Children
	-1,20
	25,12
	-0,89
	15,15
	-1,26
	27,00

	Number of Observations
	4945
	7540
	4208


Source: DHS (Bolivia, 2008; Colombia, 2005; Peru, 2008)
When looking at malnutrition by wealth indicators, two facts become evident. One is that the group of children from the poorest households in Peru report especially low z-scores in comparison to children from the same group in Bolivia and Colombia. On average, a Peruvian child from the poorest households is malnourished (the mean HAZ is lower than -2SD). Also, the prevalence of malnutrition is very high among the poorest especially in Peru: 56 per cent of children in this group of the population is undernourished, while in Colombia in the same group the prevalence is less than half of it. 

The second fact is that the richer the household, the higher the average z-score, and the lower the prevalence of malnutrition. A similar relation is seen regarding the maternal education: the more educated the mother, the higher the HAZ, and the lower the percentage of undernourished infants. 

Figure 6.1 complements these insights. In the three countries, children of the poorest households have the highest prevalence of incomplete antenatal care. Peru seems to have the worst situation due to two reasons: on First, this country has the highest percentage of children whose mothers received incomplete prenatal care in all the wealth groups. Second, the percentage of incomplete antenatal care in the richest group is as high as it is in the poorest group for Bolivia. The reduction of prevalence of incomplete antenatal care across wealth groups is much less clear in Peru and more similar in Bolivia and Colombia. 
There are evident urban-rural disparities within the three countries (Table 6.2). Such disparities are very common in the developing world, where rural zones tend to be remote and disconnected from the urban facilities. The percentage of malnourished children is two times in rural areas than in urban zones: 2,3 in Bolivia, 1,9 in Colombia, and 2,6 in Peru. Also, the differences in the average HAZ are important between urban and rural areas. Regarding gender, it is seen that in the three countries the prevalence of malnutrition is higher among boys. 
With respect to ethnicities, it is clear from the summary statistics that indigenous children are on average much more undernourished than their non-indigenous counterparts. Children from indigenous groups have on average a lower HAZ. Besides, in Peru an indigenous child is on average stunted. Also, it is important to point out that the HAZ gap between indigenous and non-indigenous children is 0,7 in Bolivia and 0,9 in Peru. Furthermore, the prevalence of undernourishment is twice the prevalence of malnutrition among indigenous children (2 in Bolivia and 2,4 in Peru). 
In short, undernourishment prevalence among different groups of the population is more alike in Bolivia and Peru. Colombia has lower prevalence of undernourishment, though it also represents a matter of concern for policy makers. The general patterns are very close in the three countries: undernourishment among lastborns between 6 and 59 months is higher for children whose mothers did not receive antenatal care, and for those of less wealthier households, less educated mothers, and from rural areas. In Bolivia and Peru poor nutritional status is more prevalent among indigenous children than among those who do not belong to indigenous groups. 
Figure 6.1
Percentage of incomplete and complete antenatal care by wealth group
	Incomplete Antenatal Care
	Complete Antenatal Care
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Source: DHS (Bolivia, 2008; Colombia, 2005; Peru, 2008).
6.2 Determinants of Child Health

In the OLS estimations reported in Table 6.3 the dependent variable is the negative of the HAZ, so the results are interpreted in terms of child malnutrition. Two models are estimated with different socioeconomic indicators. One includes the mother’s and her partner’s education and the source of drinking water of the household (model 1) and the other the wealth index (model 2). 
Two specifications are used to test robustness of the results using different socioeconomic proxies. As it was seen in the third chapter, the literature on child malnutrition has studied the impact of maternal education and socioeconomic position on child health. However, maternal education is highly correlated with the wealth index, so they are not included in the same model. In addition, since the source of drinking water is included in the wealth index, this variable is not taken into account in the same specification that tests the effects of household wealth on child health. Similarly, the source of drinking water is included since it is a key factor identified by previous studies as a determinant of child nutritional conditions.  
Regarding the effect of the factors related to antenatal care seeking behaviour, the estimations reveal that only in Colombia the fact of having received prenatal care –complete or incomplete– has a statistically significant impact on malnutrition later in life. Taking into account that the reference group are children without prenatal care, the results indicate that children whose mothers had any prenatal care checks are healthier than those whose mothers did not. Though in the three countries having any prenatal care (complete or incomplete) is associated with a better child health status, it is only statistically significant for the Colombian case. 
In addition, it is relevant to point out that for the Colombian case, having had a complete scheme of prenatal care is associated with a higher reduction in child malnutrition (around 0,30 in model 1) than having had an incomplete one (around 0,26 in model 1).

Table 6.3
Ordinary Least Squares Regression

	 
	Bolivia
	Colombia
	Peru

	 
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2

	Complete AC
	-0,017
	-0,015
	-0,301***
	-0,266***
	-0,198
	-0,22

	Incomplete AC
	0,089
	0,072
	-0,257***
	-0,237***
	-0,229
	-0,272*

	Tetanus Inj.
	-0,01
	-0,019
	0,006
	0,008
	0,040*
	0,043**

	Iron
	0,035
	0,024
	-0,088**
	-0,108***
	-0,077
	-0,071

	Calcium
	-
	-
	0,01
	0,01
	-
	-

	Folic acid
	-
	-
	0,006
	0,007
	-
	-

	Vision diff.
	-0,033
	-0,033
	0,006
	0,013
	0,059
	0,052

	Alcohol
	-
	-
	0,065
	0,038
	-
	-

	Smoke
	-
	-
	-0,057
	-0,01
	-
	-

	Pregn. Duration
	-
	-
	-0,132***
	-0,139***
	-
	-

	% AC in the region
	-0,026***
	-0,024***
	-0,012***
	-0,008***
	-0,006**
	-0,006**

	Nutrition 1st days
	0,056
	0,044
	-0,032
	-0,044
	-0,042**
	-0,032*

	Breastfeeding
	-0,165
	-0,065
	0,083
	0,062
	0,001
	-0,047

	Mother cares
	-0,041
	-0,006
	-0,092**
	-0,077**
	0,084**
	0,083**

	Mother´s Height
	-5,421***
	-5,628***
	-6,185***
	-6,146***
	-6,268***
	-6,179***

	Mother's Age
	-0,077***
	-0,079***
	-0,053***
	-0,066***
	-0,065**
	-0,080***

	Mother's Age Squared
	0,001*
	0,001**
	0,000
	0,001*
	0,001
	0,001**

	Mother's Edu
	-0,018***
	-
	-0,023***
	-
	-0,026***
	-

	Edu. Partner
	-0,121***
	-
	-0,032
	-
	-0,109***
	-

	Wealth
	-
	-0,308***
	-
	-0,201***
	-
	-0,266***

	Married
	0,062
	0,000
	0,003
	0,03
	-0,046
	-0,057

	Urban
	-0,240***
	0,031
	-0,138***
	0,022
	-0,283***
	-0,135**

	Capital
	-0,048
	-0,091
	0,440***
	0,462***
	0,135
	0,199**

	Water
	-0,114**
	-
	-0,028
	-
	-0,018
	-

	Age in months
	0,032***
	0,039***
	0,035***
	0,035***
	0,008
	0,005

	Age in months2
	0,000***
	-0,001***
	0,000***
	0,000***
	0,000
	0,000

	Gender
	0,062
	0,06
	0,065**
	0,076***
	-0,043
	-0,041

	Growth Program
	-
	-
	-0,056*
	-0,041
	0,019
	0,021

	2nd born
	0,132**
	0,133**
	0,188***
	0,244***
	0,267***
	0,286***

	3rd born
	0,173**
	0,191**
	0,263***
	0,340***
	0,285***
	0,319***

	4th born
	0,286***
	0,283***
	0,343***
	0,434***
	0,435***
	0,472***

	Siblings
	0,076***
	0,072***
	0,051**
	0,038
	0,063**
	0,070***

	Indigenous
	0,112**
	0,110**
	-
	-
	0,319***
	0,306***

	Constant
	12,479***
	11,911***
	13,564***
	12,934***
	12,799***
	12,457***


*** 1%; **5%; * 10%.

Source: DHS (Bolivia, 2008; Colombia, 2005; Peru, 2008)
Some other episodes during pregnancy have a significant association with child health. In Colombia the intake of iron during pregnancy is associated with better nutritional conditions in early childhood. Similarly, in the three countries the higher percentage of women who access antenatal care in the region or department seems to be negatively associated with undernourishment. This can be associated to the positive effects of women sharing with other women their experience with the benefits of antenatal care. Also, this result can show the positive effects of living closer to the health facilities or having access to a better health framework. Such facts could increase the percentage of women attending prenatal care services and spreading this practice among pregnant women.   

It is relevant to point out that having smoked, having drunk alcohol, or having had calcium or folic acid during pregnancy does not seem to adversely affect child health.  Nonetheless, these variables are only available for the Colombian case and therefore no comparison can be made. 
Regarding the second group of variables, in Colombia whether the mother is the caregiver of the child is apparently associated with less undernourishment and the opposite is true for Peru. Generally speaking, the estimations reveal that childrearing attitudes do not seem to have a significant effect on child health. Even though breastfeeding has been recognized as having positive effects on infants’ development, in the countries analyzed breastfeeding doesn’t have a significant association with child malnutrition. This may occur because the variable only captures whether the child has ever been breastfed or not, leaving aside other key facts like the frequency of breastfeeding. If the child was given infant formula during the first three days of life does not seem to affect child nutritional conditions neither.  

 The third group of variables shows the relation of key controls when looking at child nutritional status. The taller the mother, the healthier the child. For the three countries the coefficient of mother’s height is always significant at one per cent in both specifications. Similarly, the results show that for Colombia the older the mother, the better the child nutritional status. This can happen because young mothers (i.e. teenagers) have less experience in childrearing which can be negatively associated with child’s health. 

Also, the result regarding socioeconomic proxies is robust for the two specifications in the three countries. Children of wealthier or more educated parents tend to be healthier. However, in Colombia only maternal education seems to matter for the child nutritional conditions. In addition, for Bolivia, there is a significant effect of the source of drinking water at home on the child nutritional status, which has been recognized in the theoretical and empirical literature as a key determinant of malnutrition among under-fives. In none of the cases the maternal marital status seems to be associated with child malnutrition. 
Likewise, in the three countries living in rural areas is significantly associated with poorer child health conditions. This reflects the inequalities typically found in less developed countries between urban and rural areas. In Colombia living in the capital city (Bogotá) seems to jeopardize child nutritional status; this can be associated with the high heterogeneity of the population’s socioeconomic background fostered by the high levels of displacement into the capital due to violence in rural areas. This situation doesn’t take place in Bolivia or Peru. 

Last, regarding the child controls the results show that children’s age is associated with their nutritional status in Bolivia and Colombia. According to the results obtained, malnutrition worsens as time passes. Only in Colombia child malnutrition seems to be a gender biased plight against boys. In addition, in Colombia attending the Growth and Development Program improves child health status, though the results are not statistically significant in none of the specifications.
For the three countries, the results reveal that the second, third, or higher born is healthier with respect to the first one. This fact may reflect that the experience of the mother may have a potential positive impact on the subsequent children. Nonetheless, roughly speaking, for the three countries the number of alive siblings is positively correlated with child malnutrition. This can be interpreted as follows: the bigger the family and therefore the higher the number of brothers and sisters of the child, the lower the allocation of budget per person. This includes resources aimed to food or health care expenditure, which can adversely affect child nutritional condition. 
The literature has identified some mechanisms that influence the fact that poorer families tend to be larger. First, especially in rural areas –though also in the cities– children are seen as source of employment, and therefore as source of income. Child labour jeopardizes itself child health, but in addition it makes that families have more children and therefore less resources allocated to each infant.

Second, mothers of poorer households have lower education attainment. Previous research for the Colombian case has found that less educated women tend to have more unplanned pregnancies than their more educated counterparts (Forero and Gamboa, 2010). Other bulk of empirical evidence suggests that unplanned children tend to have inferior outcomes than their intended counterparts in Peru and Bolivia (Marston and Cleland, 2003; Shapiro-Mendoza et al. 2004). In that sense, a high number of siblings could be a factor through which child undernourishment tend to be more prevalent among poorer households and less in the better-off households, increasing the disparities and thus the concentration of the plight among the poorest.  

Last, as well as the descriptive statistics had suggested, the OLS regressions show that even after controlling for prenatal care behaviour, childrearing attitudes, and household and child characteristics, indigenous children tend to be unhealthier than their non-indigenous counterparts. 
All together, these results indicate that coming from a poor family or having low-educated parents, living in rural areas, or belonging to indigenous groups are facts directly and significantly correlated with child malnutrition. In contrast, antenatal care (at least for the Colombian case), the percentage of antenatal care in the dwelling area, mother’s height, and maternal education or the socioeconomic position of the household are inversely associated with child undernourishment. 
Finally, one additional exercise was carried out. Although the results are not shown, one more regression was run only the variables in common for the three countries. The main findings of the regressions in Table 6.3 remain. 

6.3 Child malnutrition inequities: Concentration index and its decomposition

In the previous section, the OLS estimations give some preliminary insights about the inequalities in the prevalence of child undernourishment in the three Andean countries studied here. Low parental education, poverty, ethnicity, or inhabiting rural areas are positively and significantly associated with child undernourishment. The three countries analyzed have high levels of poverty, income concentration, and disparities between urban and rural areas. In this sense, the question that naturally arises is to what extent inequalities in the factors determining child nutritional status (i.e. those included in the OLS estimations) are reflected in the distribution of child undernourishment. 

In order to assess the inequalities in child malnutrition, and to identify if it is more marked in Bolivia, Colombia, or Peru, concentration curves and the corresponding concentration indexes are estimated. The outcome variable is the negative of the HAZ –as in the regressions–, so the interpretation is regarding undernourishment. The living standards proxy is the wealth index as well. 

Figure 6.2 shows that child malnutrition is concentrated among the poorest in the three countries analyzed. This fact reflects what the summary statistics and the regressions had shown before: the wealthier the household, the lower the prevalence of malnutrition, and the patterns are common to the three countries. 

Figure 6.2
Concentration Curves
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Source: DHS. Bolivia (2008), Colombia (2005), and Peru (2008). 

Stemming from the concentration curve, the concentration index quantifies the magnitude of the concentration previously found. Table 6.4 summarizes the findings regarding the concentration index and three things deserve to be pointed out. First, the three countries report negative values for the concentration index corroborating the previous insights: child undernourishment is less pronounced among infants of the better-off households, and more prevalent among the poor. Negative values of the index are obtained since the concentration curves lie above the equality line.

Second, the concentration indexes are statistically significant in each of the three countries. As suggested by Wagstaff and Watanabe  (1999), it means that “the tendency of poorer children to have higher rates of stunting (…) is not due to chance or sampling variability”. Third, no important differences are found between the three countries. 

Table 6.4
Concentration Index
	 
	Bolivia
	Colombia
	Peru

	Concentration Index
	-0,227
	-0,229
	-0,254

	Standard error
	0,011
	0,011
	0,012

	t(CI)
	-20,866
	-20,746
	-21,242


Source: DHS (Bolivia, 2008; Colombia, 2005; Peru, 2008)
However, it is relevant to mention some important limitations of the estimations reported here. One relates to the use of the living standards proxy. As mentioned in some sections before, the use of the wealth index included in the DHS may not be the best proxy of socioeconomic position. In addition, the concentration curve as well as the corresponding concentration index may be sensitive to changes in the variable chosen to approach standard of life (O’Donnell et al, 2008). Nonetheless, due to lack of different information, such as household income or consumption expenditure, it is not possible to obtain a different estimation. 

Given the focus of this study on the antenatal care seeking behaviour of mothers, it is interesting to ask two questions regarding the concentration of undernourishment among the last born under-fives in these countries. Is malnutrition more concentrated among the children whose mothers received a complete scheme of prenatal care than among those who received incomplete prenatal checks or those who did not receive it at all? Does incomplete antenatal care explain disparities in child malnutrition prevalence? A two-step strategy is followed to answer these questions. 

First, the concentration curve is estimated for the three groups of children as in Figure 6.3. In the three countries the concentration curve for children whose mothers did not have antenatal care lies below the curve of the children whose mothers accessed an incomplete scheme, which in turn is below the curve for the case of complete prenatal care. This fact reveals that unfavourable health conditions are more equally distributed among children who did not have prenatal checks, compared to the other two groups. In other words, this group of children tends to have more alike prevalence of undernourishment, while the opposite is true for the infants whose mothers had complete prenatal care attention. 
Figure 6.3

Concentration Curves by groups of children. 
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Source: DHS. Peru, 2008. 

Children whose mothers received incomplete or no prenatal care have on average a lower HAZ, and the concentration curve shows that the distribution of such undernourishment is less marked than the distribution of malnutrition among those who had complete antenatal care. Children who had incomplete or no antenatal care are more equally stunted than those who accessed better prenatal care practices. This result may mean that complete antenatal care practices are heterogeneous, since the health status conditions of these children are more heterogeneous as well. This, taking also into account that richer households are mainly those who access complete prenatal care (figure 6.1).

In this study the completeness of antenatal care is understood as having been practiced at least six times by a doctor or nurse with initiation during the first trimester of pregnancy. However, these factors cannot make us fully certain of the adequacy of the prenatal care received, though are the most relevant for assessing the adequacy of prenatal care. These facts may be part of the explanation of why the group of children with complete prenatal care has the highest inequality in child undernourishment, as figure 6.3 shows.

Thus, children who did not access antenatal care or had it incomplete are more equally undernourished among them than their counterparts whose mothers attended the prenatal checks on time, with a doctor or professional nurse, and the right number of them. Even so, in the three groups (complete, incomplete, or no prenatal care) it is clear the high concentration among the poor and the lower concentration among the better-off. This pattern is seen for Bolivia, Colombia, and Peru. 

Second, to what extent prenatal care explains the high levels of malnutrition concentration in Bolivia, Colombia, and Peru?  This question leads us to the decomposition of the concentration index. This decomposition allows us to know the contribution of each factor to the total magnitude of the concentration index (Table 6.5). In other words, this decomposition sheds light on the contribution of each correlate of child malnutrition to explain the level of inequality in its prevalence. As pointed out by O’Donnell et al. (2008) this is a statistical decomposition based on the OLS regression analysis. “Such analyses are usually purely descriptive, revealing the associations that characterize the health inequality”.
Results of the decomposition of the concentration index indicate that though antenatal care is an important factor contributing to explain inequalities in child malnutrition, there are other variables that statistically explain it in a higher extent (Table 6.5). Again, some similar patterns are found across the sample of countries, although some differences are identified as well.
According to the statistical formulation of the decomposition, some of the percentage contributions can be negative. It happens because the percentage contribution is obtained by dividing 
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 -from equation 7- into the concentration index. Since some of the components in its computation are negative, such as the concentration index itself, a number of percentages can take negative values. 
In Bolivia, all the factors related to antenatal care and complementary behaviour account for almost six per cent of the total concentration index, and in Colombia, eight percent. In Peru, however, this share is just two per cent. Nevertheless, in the three countries the total contribution of antenatal care variables is higher than the total contribution of childrearing factors (less than one per cent on average). 
Out of all the factors related to antenatal care and complementary behaviour, the percentage of women attending prenatal care in the region has the biggest contribution at explaining child malnutrition concentration. However, the contribution is higher in Bolivia and Colombia (on average 4,5 per cent) than in Peru (1,6 per cent). 

The great bulk of concentration of child undernourishment among the poor is accounted by the living standards proxy (wealth index). In other words, it is the socioeconomic position that mainly affects the distribution of unfavourable health status among under-five lastborns in Bolivia, Colombia, and Peru. Households’ socioeconomic status measured by wealth index may be a key contributor since it is concentrated among the better-off in the three countries. This happens not only because this factor is highly correlated with child health, but also because of the important disparities in income distribution. Both the high association with child health and the disparities in the distribution of wealth are important elements in determining the contribution of each variable in the decomposition. 
Table 6.5
Decomposition of the Concentration Index
	 
	Bolivia
	Colombia
	Peru

	Complete AC
	0,50%
	9,62%
	2,36%

	Incomplete AC
	1,53%
	-4,88%
	-2,14%

	Tetanus Inj.
	0,16%
	-0,06%
	0,05%

	Iron
	-0,21%
	2,47%
	0,48%

	Calcium
	-
	-1,67%
	-

	Folic acid
	-
	-1,14%
	-

	Vision difficulties
	-0,24%
	0,09%
	0,13%

	Alcohol
	-
	0,06%
	-

	Smoke
	-
	-0,02%
	-

	Pregn. Duration
	-
	-1,07%
	-

	% AC in the region
	4,06%
	4,95%
	1,59%

	Nutrition 1st days
	-0,36%
	0,31%
	0,83%

	Breastfeeding
	-0,02%
	0,02%
	-0,07%

	Mother cares
	0,03%
	-0,22%
	0,41%

	Mother´s Height
	17,42%
	14,36%
	16,80%

	Mother's Age
	-1,44%
	8,32%
	1,98%

	Mother's Age Squared
	2,55%
	-3,59%
	-0,43%

	Wealth
	62,54%
	51,54%
	41,73%

	Married
	0,00%
	0,06%
	-0,36%

	Urban
	-2,36%
	-1,60%
	7,74%

	Capital
	0,38%
	-5,44%
	-1,37%

	Age in months
	-1,87%
	-2,72%
	0,26%

	Age in months2
	2,57%
	3,23%
	-0,02%

	Gender
	-0,06%
	-0,10%
	-0,05%

	Growth Program
	-
	0,54%
	0,15%

	2nd born
	-1,79%
	-2,88%
	-2,22%

	3rd born
	-0,58%
	0,12%
	-0,33%

	4th born
	8,89%
	12,69%
	10,44%

	Siblings
	9,93%
	4,69%
	6,83%

	Indigenous
	2,49%
	-
	5,24%

	Residual
	-4,10%
	12,34%
	9,99%

	Total
	100%
	100%
	100%


Source: DHS (Bolivia, 2008; Colombia, 2005; Peru, 2008)
Similarly, maternal height has an important contribution on the distribution of child undernourishment which is partly explained due to the fact that this variable has one of the biggest coefficients in the regressions estimated. Nonetheless, the importance of the contribution of maternal stature to child undernourishment distribution should take into account that this variable enters in the OLS estimations in meters.

Together, household and maternal controls account on average for 70 per cent of the behaviour of child malnutrition concentration in the three countries. In turn, the average contribution of child controls is 25 per cent, and two of them have the highest importance: being the fourth (or more) lastborn and the number of siblings. 

In short, child malnutrition in the three countries analyzed is concentrated among the poorest. Based on the analysis of the correlates of child malnutrition in the OLS regressions, one of the key factors that statistically explains the most the concentration index magnitude is the wealth index. In that sense, variables like childrearing attitudes, or those more likely to be manipulated through policy interventions such as antenatal care, contribute the least to the distribution of child undernourishment in Bolivia, Colombia, and Peru. 
6.4 Oaxaca test

Up to now it has been identified that some factors related to antenatal care practice and its complementary behaviour during pregnancy are key correlates of child nutritional status. This is the case of antenatal care in Colombia and of the percentage of women who received prenatal care in the three countries. To some extent these variables contribute to explaining inequalities in the prevalence of undernourishment in Bolivia, Colombia, and Peru. However, other variables like wealth appear to be more important determinants of child malnutrition inequalities. 
Given the focus of this study on the set of variables related to prenatal care, it also becomes relevant to know if incomplete prenatal care practices may change the relation of other factors with child malnutrition. Namely, if having received incomplete antenatal care adversely affects the positive association of mother’s education on child health. After testing so, Oaxaca decomposition is the appropriate tool to know what explains the gap in the mean of HAZ between children who received incomplete and complete antenatal care. 

In this sense, an interactive term is included in the specification of the OLS regression model previously estimated, and the test is based on a F—statistic. Under the null hypothesis the parameters of the OLS are homogenous among the two groups (children whose mothers had incomplete and complete prenatal care). In other words, this test tells whether or not the betas in the regression that explains the main correlates of child height are systematically different between children who received complete and incomplete prenatal care.
As shown in Table 6.6, the results lead to the rejection of the null hypothesis of homogeneity in parameters for Bolivia and Peru, though marginally (at five percent of significance, but not at one percent). Therefore, in Bolivia and Peru the fact of having received incomplete or complete antenatal care changes the impact of the other correlates of child malnutrition. Nevertheless, the non rejection of the null of parameter homogeneity is marginal.
In contrast, for Colombia the results indicate that the hypothesis of parameter homogeneity should not be rejected at any level of significance. This is very particular taking into account that only for this country the adequacy of the prenatal care received during the pregnancy seems to be associated with child malnutrition. Nevertheless, the F test reveals that this variable doesn’t affect the association of other variables with child health. 

Table 6.6
Oaxaca Test

	 
	F
	Prob>F

	Bolivia
	1,62
	0,0364

	Colombia
	1,17
	0,248

	Peru
	1,62
	0,0307


Given the results of the F test (non rejection in the case of Colombia and a marginal rejection for Bolivia and Peru) it can be expected that the Oaxaca decomposition reveals a low contribution of the coefficients (or the betas in the OLS regression) in explaining the HAZ gap between children whose mothers had incomplete prenatal care and those who had a complete scheme of antenatal checks. In fact, this is what table 6.7 shows.
The Oaxaca method comes up with a three-fold decomposition of the difference in the average HAZ between the two groups of children (those with incomplete prenatal care and those with a complete one). The components are as follows: the endowments, the coefficients, and the interaction between endowments and coefficients. For instance, the gap can be explained mainly due to the fact that children of the group with incomplete prenatal care are poorer, and in that case the explanation of the gap would be in the endowments. 

According to the findings in table 6.2, the gaps -in absolute value- to be decomposed are 0,437 (Bolivia), 0,295 (Colombia), and 0,238 (Peru). As the Table 6.7 shows, in the case of Bolivia the 0,437 difference in the average HAZ between the two groups is explained as follows: 0,39 points -which account for 89 per cent of the total gap- are due to the endowments of the children, and out of these 0,39 points, 0,155 are explained by the wealth endowments; 0,014 points (three per cent of the gap) are due to the relationships between the set of variables (prenatal care and complementary behaviour, childrearing attitudes, household and maternal controls, and child controls) with child malnutrition. Last, 0,033 points (around eight per cent of the total gap) are explained due to the interaction between endowments and coefficients. 

Similar findings are found for the Colombia and Peru: like in Bolivia, the highest contribution to the gap is the share of endowments (62 and 98 per cent in Colombia and Peru respectively). Also, as in the Bolivian case, among all the endowments, the wealth index is the main contributor to explaining the gap between the two groups. Wealth explains 0,08 points of the total gap in both the Colombian and the Peruvian case. Among the coefficients’ contribution, maternal age and stature are the highest.

In general, the Oaxaca decomposition shows similar patterns to those previously found in this study: First, the contribution of the first two groups of factors –antenatal care behaviour and childrearing attitudes– is marginal. Second, out of all the maternal and household controls maternal height and wealth index seem to be one of the most important contributors. Third, the findings are very alike among the three countries, but especially between Bolivia and Peru. 
To sum up, the results of this section show that the adequacy of antenatal care doesn’t seem to change the association of other factors with undernourishment, especially in Colombia. In addition, the differences in the endowments -and specifically in wealth conditions measured through the wealth index- mainly explain the gap in the average HAZ between children who received incomplete and complete prenatal care. 

Table 6.7
 Oaxaca Decomposition 

	 
	Bolivia
	Colombia
	Peru

	 
	E
	C
	CE
	E
	C
	CE
	E
	C
	CE

	Complete AC
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000

	Tetanus Inj.
	0,002
	-0,128
	0,018
	0,007
	0,115
	-0,010
	-0,002
	0,082
	0,004

	Iron
	-0,004
	0,024
	-0,002
	0,018
	-0,081
	0,015
	0,003
	0,062
	-0,002

	Calcium
	-
	-
	-
	-0,024
	-0,026
	0,011
	-
	-
	-

	Folic acid
	-
	-
	-
	-0,005
	0,009
	-0,004
	-
	-
	-

	Vision diff.
	0,001
	-0,003
	0,000
	0,000
	0,011
	0,001
	-0,001
	0,032
	0,001

	Alcohol
	-
	-
	-
	-0,001
	0,015
	0,005
	-
	-
	-

	Smoke
	-
	-
	-
	-0,004
	0,005
	0,004
	-
	-
	-

	Pregn. Duration
	-
	-
	-
	0,006
	-1,000
	0,007
	-
	-
	-

	% AC in the región
	0,050
	0,700
	-0,019
	0,013
	1,110
	-0,012
	-0,003
	-0,127
	0,003

	Nutrition 1st days
	-0,004
	-0,012
	0,006
	0,002
	0,019
	-0,002
	0,000
	0,012
	-0,004

	Breastfeeding
	0,000
	-0,014
	0,000
	-0,002
	-0,352
	0,002
	0,003
	0,504
	-0,002

	Mother cares
	0,001
	-0,005
	0,000
	0,000
	-0,010
	0,000
	0,007
	0,012
	0,004

	Mother´s Height
	0,101
	0,259
	-0,003
	0,045
	-0,422
	0,002
	0,064
	1,016
	-0,006

	Mother's Age
	-0,017
	0,139
	0,001
	0,041
	-0,907
	0,041
	0,028
	-1,446
	0,086

	Mother's Age Squared
	0,021
	-0,033
	-0,001
	-0,003
	0,289
	-0,022
	0,020
	0,778
	-0,087

	Wealth
	0,155
	-0,034
	0,052
	0,081
	-0,016
	0,030
	0,085
	0,031
	-0,013

	Married
	0,000
	-0,001
	0,000
	-0,006
	-0,160
	0,017
	0,002
	0,073
	-0,001

	Urban
	0,018
	0,159
	-0,037
	0,000
	0,024
	-0,004
	0,011
	0,127
	-0,007

	Capital
	0,000
	-0,027
	-0,005
	-0,005
	0,011
	-0,001
	0,007
	0,069
	-0,007

	Age in months
	0,004
	0,908
	0,005
	-0,068
	-0,103
	0,005
	0,002
	-0,092
	0,000

	Age in months2
	0,000
	-0,546
	0,001
	0,057
	-0,024
	0,002
	0,000
	0,165
	0,000

	Gender
	0,000
	0,008
	0,000
	0,000
	0,054
	0,000
	0,002
	-0,001
	0,000

	Growth Program
	-
	-
	-
	0,003
	0,006
	-0,001
	-0,002
	-0,054
	0,007

	2nd born
	-0,009
	0,011
	-0,003
	-0,016
	0,016
	-0,003
	-0,008
	-0,007
	0,001

	3rd born
	0,003
	0,001
	0,000
	-0,004
	-0,013
	0,001
	0,007
	-0,017
	-0,002

	4th born
	0,002
	0,069
	0,031
	0,044
	0,025
	0,020
	0,010
	0,009
	0,001

	Siblings
	0,054
	-0,052
	-0,016
	0,004
	0,034
	0,010
	0,003
	0,015
	0,000

	Indigenous
	0,011
	0,015
	0,005
	-
	-
	-
	-0,004
	-0,002
	0,000

	Constant
	0,000
	-1,424
	0,000
	0,000
	1,368
	0,000
	0,000
	-1,214
	0,000

	Total Contributions
	0,390
	0,014
	0,033
	0,183
	-0,004
	0,115
	0,234
	0,029
	-0,025

	Total Difference
	0,437
	0,294
	0,238


Source: DHS (Bolivia, 2008; Colombia, 2005; Peru, 2008. E (Endowments). C (coefficient), CE (Interaction between endowments and coefficients)

In that sense, this study has found that antenatal care is associated with child undernourishment in Colombia, though not in Bolivia or Peru. However, in the three countries appear to be important for child health the percentage of women attending prenatal care in the dwelling area. Together, all the variables regarding antenatal care contribute more to the explanation of the distribution of child malnutrition than childrearing attitudes, even though maternal, household and child controls explain them in a higher extent. Socioeconomic background and maternal height are the most important factors explaining child undernourishment, its inequities, and the differences between children who received complete and incomplete prenatal care. Regarding childrearing attitudes, it appears that none of those considered here have a significant impact on child malnutrition, its prevalence inequalities, or on the HAZ gap between children who received complete or incomplete prenatal care. 

Chapter 7
Discussion and conclusions
This study has aimed to focus on the role of antenatal care in child undernourishment given the important bulk of literature devoted to confirm that it is a relevant factor for early childhood growth. As pointed out by O’Donnell et al. (2008), the type of analysis carried out here sheds some light on the main variables associated with chronic malnutrition among children as well as its concentration. However, to some extent the implications for policy-making are limited. Precisely, one of the limitations of the analysis done here is that the methods used do not explicitly allow the researcher to specify causality. Nonetheless, this study is relevant to identify specific patterns within and between the three countries analyzed, so it could give some insights about the directions in which the interventions could be targeted. 

The prevalence of child malnutrition among under-five lastborns is a matter of concern in Bolivia, Colombia, and Peru. Given the long-term consequences of stunting in early childhood, chronic undernourishment should be prioritized by the policy makers in the three economies. Nevertheless, the magnitude of the problem differs across the countries, being considerable higher in Bolivia and Peru. 

Having analyzed the main variables associated with child malnutrition, this study has found similar results for the three countries. Antenatal care only seems to matter for the Colombian case, though marginally. This was an unexpected result given the relevance of prenatal care form the medical point of view. However, when taken into account socioeconomic factors, the importance of antenatal care seems to dissipate. Yet, the percentage of women who received prenatal care in the region where the woman dwells is significantly correlated with child height, which could be an important reason for fostering it among Bolivian, Colombian, and Peruvian women.
Nonetheless, it is relevant to mention that antenatal care as a policy tool in these countries and especially in Bolivia and Peru should take into account the important prevalence of indigenous populations. The beliefs of indigenous peoples or their customs may not be always in the same direction that policy interventions or vice versa. 
On the contrary, it is the socioeconomic background and genetic endowments –manifested in the mother’s height– what account in a greater extent to explain child health in the three countries. Maternal education and stature, as well as household wealth are the main factors associated with child undernourishment in Bolivia, Colombia, and Peru. Children born in wealthier families or from more educated or taller women tend to be healthier. In that sense, overcoming chronic malnutrition among children becomes a more difficult task: variables that could be more controlled by policy makers –such as antenatal care programs– seem to be less directly associated with child health than factors like low household income which are more difficult to tackle.
Likewise, in Bolivia, Colombia, and Peru living in urban areas seems to favour nutritional conditions of children. In these three countries urban areas tend to have better infrastructure and better access to health facilities than rural areas, and this fact may explain to some extent this result. Similar results are found in the literature (UN, 2008), though without taking into account the role of antenatal care on child growth status.

In addition, it is relevant to mention that in Colombia illegal armed groups are more concentrated in rural areas, where the consequences of the conflict may impact on child health conditions. For instance, Camacho (2008) comes up with evidence of the impact of terrorist acts on birth outcomes. The potential mechanism affecting the health (specifically the weight) of the newborns is through the stress caused by fear among pregnant women. 

With respect to the concentration of child malnutrition among the children from the poorest households, the results reveal that is not ‘chance’ what explains this fact. In Bolivia, Colombia, and Peru the concentration indexes are statistically significant. Despite of the fact that the magnitude of malnutrition levels among under-five lastborns is lower in Colombia than in Bolivia and Peru, the concentration index is very similar in the three cases. The high levels of concentration show the deep socioeconomic disparities in the three countries, and it is confirmed when decomposing the concentration index. 

In Bolivia, Colombia, and Peru, income inequalities are considerable and precisely the wealth indicator used here is the main factor explaining the concentration index of child malnutrition. Likewise, the number of living siblings a child has contributes to explaining the concentration index in the three countries. This is a result found for the three countries and can be explained since poorer families tend to have more children and therefore lower per capita allocation of resources for food, health care, and education. This fact represents an unfavourable situation for the child health and may be the reason why chronic malnutrition is concentrated among the poorest. 
Regarding the difference in child nutritional status between children whose mothers received complete and incomplete prenatal care, the results are very similar to the aforementioned main factors associated to child health. The role of prenatal care is almost null, while socioeconomic background and endowments in general are the main part of the explanation of such differences. 

In general, the results of this study are related to previous findings in the literature. Paraje (2008) also identified the importance of the wealth index and maternal education as factors associated with chronic malnutrition and its concentration, though without including the role of antenatal care. Tovar and García (2007) had identified prenatal care as a determinant of child health status in Colombia, though without analyzing its concentration or establishing any comparison with neighbouring countries. Larrea and Freire (2002) and Larrea et al (2005) had previously found the association of child undernourishment with socioeconomic position, but leaving aside the importance of antenatal care. Moreover, none of the previous research reviewed had decomposed the gap in nutritional status of the children taking into account whether or not the child received prenatal care. 
Given the previous findings in the literature and the marginal contribution of the current study, it is more or less clear the role of variables such as antenatal care and socioeconomic background in determining child malnutrition and its concentration in developing countries. Now that there is an agreement on the determinants of child malnutrition, future research could shift towards the ways of tackling it. In that sense, it is relevant that future studies focuses on improving the quality of the data in order to follow-up children. Future studies could analyze the impact of food and growth programs with data at country level. Such kind of research is generally carried out with small samples that follow-up children, but empirical evidence at country level is needed. DHS is the best current tool for research about child nutritional status, though panel data information is not gathered. 
In conclusion, even though from the health point of view antenatal care practices have potential effects on early childhood growth, the results from the analysis for Bolivia, Colombia, and Peru reveal that this is not the case when socioeconomic factors are taken into account. Not only child health, but also the concentration of worse child health conditions among the poor seems to be more associated with income disparities and genetic factors, than qualified antenatal care consultations. The results point out one of the mechanisms through which vicious circles of poverty and poor health conditions reinforce each other across generations, and it is the socioeconomic background of a child. In this sense, the findings here reveal that for the three developing South American countries analyzed, it becomes more urgent to tackle first income disparities in a way to solve the concentration of child malnutrition. However, this task is much more complicated and costly.

In developed countries the situation may be different: antenatal care probably contributes to reducing both child undernourishment and its concentration, since income disparities are less strong than in developing countries. In that sense, for developing economies even though there may take place positive associations of antenatal care and child -such as in the case of the positive impact of a higher percentage of the population receiving prenatal care-, it is important to tackle income disparities first. Therefore, the policies aimed to improve child health could have a greater extent and could help to overcome the factors fostering poverty traps. 
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