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Abstract
In spite of notable progress in medicine, infant-juvenile mortality remains a major issue in developing countries. One of the main causes of this mortality, namely malnutrition, continues to be a serious problem, and its reduction remains the primary target of many health policies developed in a number of countries and organizations. In Guinea, contrary to certain other African countries, the rate of growth retardation for children under 5 years old has risen from 26 to 35% and that of underweight from 23 to 26% between 1999 and 2005. To be able to recommend policies seeking to improve the nutritional status of Guinean children, we use an approach based on the decomposition of Yun (2005) to decompose the gap of the nutritional status of Guinean children that was observed between 1999 and 2005 into the detailed effect of its characteristics and that of the coefficients of the characteristics. In our study, the health status of children is represented by two indicators, namely the Z-score height-for-age and the Z-score weight-for-age of children. The results stemming from the decomposition of Yun (2005) indicate that, regardless of the health indicator considered, the aggregate effect of the coefficients is substantially stronger than that of the characteristics. Our study is a pioneering one for Africa insofar as it seeks to fill gaps in studies along similar lines, which very often limit themselves to explaining the health status of children in a given period, or comparing the health status of children between two periods. 
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Introduction

Despite notable progress in medicine, infant-juvenile mortality remains a major issue in developing countries. As one of the main causes of this mortality, malnutrition constitutes a serious problem (Horton, 1988; Van Den Broeck et al., 1993; Pelletier, 1995
 and Rice, 2000). According to the World Health Organization (WHO), malnutrition principally refers to poor nutrition characterized by an insufficient or excess intake of proteins, energy, and micronutrients.
 Reducing malnutrition remains a primary target of health policies implemented in many countries and international organizations. In many regional conferences and workshops organized by international institutions,
 the Millennium Development Goals (MDG), and the Poverty Reduction Strategy Papers (PRSP) of developing countries, reducing malnutrition indeed occupies an essential place. In spite of the commendable efforts of these institutions and the political will of leaders in developed and developing countries, however, objectives concerning malnutrition reduction have not yet been reached.
In Guinea as in certain other African countries, the situation is very worrisome. Between 1999 and 2005, the rate of growth retardation among children under 5 years old in the country increased from 26 to 35% and that of underweight from 23 to 26%,
 representing an increase of roughly 35 and 13% respectively in the number of children suffering from growth retardation and underweight. This situation compelled authorities in the country to establish two major objectives in the PRSP2 of 2007: 1) reducing the prevalence of growth retardation among children under 5 years old from 35% in 2005 to 18% in 2010 and 13% in 2015; and 2) reducing the infant-juvenile mortality rate from 130‰ in 2005 to 90‰ in 2010 and 63‰ in 2015.

A number of studies have been carried out to determine the factors accounting for nutritional health among children under 5 years old. Very few of them have been interested in the question of the nutritional health of children in Guinea, however. In choosing or elaborating relevant policies, it is important to emphasize the importance of knowing the economic, social, and political determinants of the evolution of the nutritional status of Guinean children. The aforementioned studies very often limit themselves to determining the factors explaining the nutritional status of children in a given period (Horton, 1988; Strauss et al., 1996; Glewwe, 1999; Alderman et al., 2008), or to comparing the nutritional health of children between two areas of residence, between two groups of individuals, or between two periods (Badji and Boccanfuso, 2006). Wagstaff et al. (2003) go further by proposing a method for decomposing inequalities in the health of Vietnamese children. Our study runs along similar lines. Contrary to Wagstaff et al. (2003), however, we seek to ascertain how the gap in average nutritional status of Guinean children under 5 years old (as observed between 1999 and 2005) is decomposed; this nutritional status is represented by long-term indicators, i.e. Z-score height-for-age, and short-term indicators, i.e. Z-score weight-for-age. The major contribution of our work is that it allows not only for identifying the determinants of the health status of Guinean children in 1999 and in 2005―and hence evaluating its evolution―but also for decomposing into the detailed effect of the significant characteristics and that of the impacts of these same characteristics on each indicator considered. This decomposition will enable us first to identify the factors that contributed most to the deterioration observed over the course of the study period and second, to identify the contribution of each. 
In light of this context, our research will be structured into five sections. The first will present a brief literature review of analysis concerning the determinants of children’s health; the second will set out our data and variables. The third section will introduce our methodology; the fourth will present the obtained results, and the fifth, our concluding remarks.
I. Literature Review

Malnutrition has often been considered a result of a combination of structural and conjunctural factors determining the availability, accessibility, and use of food (Latham, 2001;
 Holmes et al., 2008; FAO, 2009
). These last authors support this notion by assuming that an element essential to the prevention of malnutrition within a given community is its access to sufficient food to meet the nutritional needs of all its members. According to the same authors, in order for there to be sufficient access to food, what is required is adequate food production or sufficient funds at the national, local, and family levels to be able to purchase sufficient food. Nevertheless, food availability is only one aspect of the problem, and children who eat sufficiently to satisfy their immediate hunger can still be malnourished. Like poverty, malnutrition can be considered a multidimensional phenomenon and factors other than food availability can affect the nutritional status of children under 5 years old (Tharakan and Suchindran, 1999;
 Handa, 1999); ignoring these factors may be very problematic.
In our exploration of the literature, we observed that analysing the determinants of the nutritional status of children other than food-based contributions has been the subject of a multitude of studies such as those of Horton, 1988; Henriques et al., 1991; Duncan and Strauss, 1992; Strauss et al., 1996; Handa, 1999; Glewwe, 1999; Morrison and Linskens, 2000; Alderman et al., 2000; Lachaux, 2002; Wagstaff et al., 2003; Ukwuani and Suchindran, 2003; and Alderman et al., 2008. These authors favoured analysis of the determinants of nutritional health at a given period.

In a 1988 study on children in the Philippines, Horton already emphasized that the age, sex, and birth order of children were significantly correlated with their nutritional status. The degree of correlation of these variables varied, however, according to the use of a long- or short-term health indicator. Based on a study involving Brazilian children under 5 years old, Duncan and Strauss (1992) find a significant link between the prices of certain products (dairy products, cereals, meat, fish, and sugar) and child height. Strauss et al. (1996) studied the impact of the decrease in public expenditures in health infrastructures on the health of children under 12 years old in the Ivory Coast. They use the Z-scores height-for-age and weight-for-height as dependent variables of linear regression. Their analysis shows that the impact of health personnel and infrastructure on the health of children under 12 years old varies according to whether one takes into account the personnel and infrastructures assumed available or those actually available. With regard to household characteristics, they also find that the height of older men and women in households is positively linked to only the height per age of children, thus reflecting the influences of family and genetic antecedents. 

Handa (1999) estimates a function of nutritional status using a linear regression in which the dependent variable is the Z-score height-for-age. An important implication of this researcher’s results is that the increase in education level of any woman can have a positive impact on the health of children in Jamaica. It also shows that the father’s presence in the household has a very significant positive effect on the height of children. The education of the children’s mother has long been considered a determinant positively correlated with the nutritional status of children in developing countries. These causal mechanisms are nevertheless not well defined. In 1999, by means of a study on Morocco, Glewwe succeeded in demonstrating that only the mother’s knowledge of health remains the crucial element in improving the health of the children. A study similar to that of Glewwe had already been conducted in 1991 by Henriques et al. on Brazil. These last authors showed that the mother’s education has a significant impact on the height of children in rural and urban areas of Northeast Brazil. The availability and treatment of information nevertheless play a critical role in the transmission of the advantages of education. 

In a working paper produced in the context of the Nouvelles approches de lutte contre la pauvreté dans le développement of the OECD Development Centre, Morrison and Linskens (2000) carried out a comparative study of the factors of malnutrition for children under 5 years old in 20 African countries. They show that the mother’s access to various media has a positive effect on the health of her children, while polygamy has the opposite effect. Using data on Nigeria, Ukwuani and Suchindran (2003) examine the relation between the nutritional status of children under 5 years old, based on the indicators height-for-age and weight-for-height, and the women’s occupation. In a first phase, they show that children’s level of stunting increases when their mother does not take them with her to work and that a short breastfeeding period also increases the risk of child stunting; in a second phase, they verify that children with a Christian mother are less likely to suffer from growth retardation and stunting. In a study on Senegal, Alderman et al. (2008) observe that twins as well as children whose mother was under 20 years old at the time of the child’s birth are more prone to poor nutritional status. Incidentally, they also demonstrate that the presence of a health centre in the child’s area of residence has a positive impact on health. 
The literature also contains examples of authors who studied the determinants of child health based on a comparison of two groups of individuals, two areas of residence, or two periods. This is the case of Badji and Boccanfuso (2006) who, on the basis of a comparative study of nutritional status in Senegal before and after the 1994 devaluation of the CFA franc, demonstrate that, regardless of the period considered, age of child, educational level of mother, and area of residence significantly explain the nutritional status of Senegalese children under 5 years old. Using a spatial econometric approach, Lachaud (2002) for his part studied the relation between various forms of malnutrition among children under 5 years old and urbanization in Burkina Faso. His analysis reveals that urbanization is accompanied by a decrease in malnutrition among children but also a rise in malnutrition disparities between children.
Finally, others have gone further by using decomposition techniques to try to understand the determinants that best explain the inequality gap of children’s nutritional status between two periods (Wagstaff et al., 2003). In their article, these authors decompose the inequality gap in the health sector using a concentration index defined by Wagstaff et al. (1991) and taken up by Kakwani et al. (1997). They decompose the inequalities observed in 1993 and 1998 into changes due to the variation of inequalities of children’s health in Vietnam in the determinants of the variable of interest, changes due to variation in the averages of the determinants, and finally changes due to variation of the effects of determinants on the variable of interest. This context provides the backdrop for our study. 
II. Data and Variables
2.1. Data 

To understand the health evolution of Guinean children under 5 years old, we use data drawn from demographic and health studies in Guinea from 1999 (EDSG-II) and 2005 (EDSG-III).
 These survey-based studies are representative at various levels (national, strata [urban and rural], and the eight studied areas [Conkary and the country’s seven regions
]). The results of these two studies are also representative at the level of natural regions. 

These studies provide information on fertility levels, preferences in terms of fertility, knowledge and use of family planning methods, breastfeeding practises, the nutritional status of women and children under 5 years old, infant mortality, the health of mothers and children, the practise of excision, and attitudes and behaviours relative to AIDS and other sexually transmitted infections. Carried out between May and July 1999, the 1999 study dealt with 5,090 households, 6,753 women from 15 to 49 years old, and 1,980 men from 15 to 59 years old. That of 2005 was carried out between February and June 2005 and dealt with 6,282 households, 7,954 women from 15 to 49 years old, and 3,174 men from 15 to 59 years old.

Because our sample involves only children under 5 years old, children from 0 to 5 years old in 1999 are not among those present in 2005 since they will have exceeded the age of 5. Hence, to ensure the representativeness of our two samples, we have calculated the descriptive statistics by taking into account certain characteristics. The results obtained confirmed the representativeness of the two samples. (Cf. Table 2)

2.2. Health Indicators and Variables
A wide range of measurements exists for evaluating the nutritional state of children.
 Anthropometric measurements are most often used to estimate the nutritional status of a population. There exist three principal anthropometric measurements, namely the height-for-age, weight-for-age, and weight-for-height indices. The weight-for-age index is an index of malnutrition enabling measurement of a child’s growth retardation. Growth retardation is a good long-term indicator of the nutritional status of a population because it is not markedly affected by short-term factors such as the season in which data are collected, epidemics, and recent political, economic, and social changes. The height-for-age index for its part allows for measuring underweight, a general indicator of a population’s health. Finally, the weight-for-height index measures a child’s stunting. Stunting reflects a current situation that is not necessarily long lasting, and is influenced by the season in which data are collected.

For this study, we use the height-for-age and weight-for-age indices to evaluate the health status of Guinean children. This choice is explained by the strong prevalence rate of the indicators of these indices and by the constancy of the prevalence rate of wasting (9% in Guinea over the course of the two years) on the one hand, and by the advantages it offers on the other. Each of the two previously cited indices can be expressed otherwise: by Z-score,
 by percentage compared to the median,
 or by percentiles.
 In accordance with the recommendations of the WHO and the National Center for Health Statistics (NCHS), we have standardized these indices by using the median and the standard deviation of an international reference standard for children of the same sex and age. We also use a reference threshold allowing for the various individual measurements to be converted into prevalence statistics. The threshold value of ‘-2 units of standard deviation’ accepted as a universal reference was chosen as a delimitation to separate children who are malnourished from children who are not. In this work, we use the Z-scores height-for-age and weight-for-age calculated using EPIINFO software to represent the health status of each child and consider these to be our two variables of interest. The formula for calculating the Z-score is the following:
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To better explain how nutritional status among Guinean children varies, we have favoured a few variables present in both surveys considered. These include characteristics related to the child, his/her mother, and the household in which he/she lives.

Concerning the characteristics related to the child, we chose age, sex (1 if the child is a girl and 0 otherwise), twin status (1 if the child is a twin and 0 otherwise), the number of months of breastfeeding, a dichotomic variable specifying whether the child was breastfed for more than 24 months (value 1) or less than 24 months, the number of children born to the same mother before the child considered, the interval between the birth of the child considered and that of the preceding child, and finally phases of sickness (diarrhoea, couch, and fever). 

We introduce the age variable (in months) because children in developing countries are more likely to see their nutritional status deteriorate as they get older. Children’s immune system nevertheless tends to become stronger starting at a certain age. To determine the age when the immune system will become stronger (or deteriorate), we have, like Glewwe (1997), introduced age (in months) squared. The choice of sex is included to ascertain the correlation between gender and health. As for the number of months of breastfeeding,
 we have retained this variable in light of the nature of maternal breastfeeding practises and the nutrition of infants in Guinea. In addition, Alderman et al. (2008) show that twins tend to be underweight. The birth interval, for its part, allows for demonstrating the fact that mothers who must simultaneously raise two or three children provide them with less care (Morrison and Linskens, 2000). The introduction of the number of children born before the child considered also allows us to see the impact that a high number of births by one same mother (including both living and deceased children) might have on the health of the child considered (Morrison and Linskens, 2000). Finally, we have taken into account phases of sickness to find out whether having experienced diarrhoea, coughing, or fever in the two weeks prior to the study might have an impact on the children’s health. We should specify that to avoid the risk of endogeneity, we have not included phases of sickness in the regression of the Z-score weight-for-age. An underweight child  indeed has a higher risk of contracting other infectious and respiratory diseases; a child who has experienced a period of respiratory and infectious diseases in the two weeks prior to data collection has a higher chance of seeing his/her weight decrease in the short term (Latham, 2001). For want of valid instruments for these variables, we have chosen to exclude them from the regression.

With regard to the characteristics of the mother, we have considered the following variables: height (in centimetres), age at the time of the child’s birth, marital situation, occupation, and educational level. As in Strauss (1990) and Horton (1988), the height of the mother is introduced here to ascertain genetic effects on the health of the children. The age of the mother at the time of her child’s birth is a determining element, since young mothers generally have higher risks of unfavourable results at childbirth or even when raising their baby (in terms of underweight or a higher risk of mortality) (Linnemayr et al., 2008). Concerning this last variable, following Strauss (1990), we have introduced a dichotomic variable with the value 1 when the mother is under 18 years old at the time of birth and 0 otherwise. The choice of this age group is also justified by the fact that in Guinea, according to a United Nations estimate, between 1998 and 2007, more than half of women between 20 and 24 years old married before the age of 18 and more than a third were already mothers at this age.
 The mother’s occupation is also taken into account, as certain types of employment do not give mothers sufficient time to care for their child with all the attention required (Suchindran et al., 2003). Finally, literacy level as a determinant highlights the mother’s ability to read, understand, and become informed about subjects relative to children’s health (Poder and He, 2008). 
The variables considered with regard to the characteristics of the household where the child lives are administrative region with a dichotomic variable for each of the 5 administrative regions of the country, area of residence, ethnicity, religion, sex of household head, household wealth index, education of the mother’s partner, number of persons, number of children under 5 years old, and number of women over 15 years old living in the household.

The addition of administrative region (Conakry, Upper Guinea, Lower Guinea, Central Guinea, and Guinea Forest Region) and area of residence (rural and urban) in our model allows for highlighting disparities between regions and between areas of residence. Also, to take into account the cultural, ethnic, and religious preferences in this country, we have inserted dichotomic variables for the six main ethnic groups (Mandika, Fula, Soussou, Toma, Kissi, Guerzé) and for the two major religions (Muslim and Christian). Following Poder and He (2008), we have also added to our model the number of children under 5 years old living in the same household, for the competition for maternal care. Although the variables number of persons and number of women over 15 years old living in the household are often considered endogenous in the literature (Behrman and Deolalikar, 1988), like Alderman et al. (2008), we have considered them exogenous. Household income as an indicator of standard of living is often considered an important determinant of children’s health (Grossman, 1972). Nevertheless, to avoid the risk of endogeneity this variable might contain (Block, 2004), we use the composite wealth index based on the ownership of certain durable goods (television, radio, automobile, etc.) and on certain housing characteristics (availability of electricity, type of drinking water supply, type of toilet, flooring material, number of rooms used for sleeping, type of fuel used for cooking, etc.)
 as its proxy.

III. Methodology
Like Wagstaff et al. (2003), we use a decomposition method to answer three essential questions. The first concerns the determinants of the nutritional status of Guinean children in 1999 and 2005. The objective of this first question is simply to determine the factors according to which the health of children varied in 1999 and in 2005. This step is crucial insofar as it twill enable us to find out the significant factors for at least one year, in view of selecting the factors to use in the decomposition. The second question carries on the gap observed in terms of nutritional status between 1999 and 2005. We will calculate the gap in average nutritional status following the deterioration observed. Finally, a third question will allow us to ascertain the reason for the existence of a gap in nutritional status between 1999 and 2005, as well as the causes of this gap. 

3.1. Decomposition
A number of decomposition methods have been developed to explain the gap observed in terms of the averages of certain variables of interest. Oaxaca (1973) was the first to use a decomposition method to explain the gap in average wage between men and women in urban areas on the American labour market. He sought to provide a quantitative evaluation of the causes of the observed gap. A little later in the same year, Blinder (1973) used the same method, this time to analyse the wage gap between black men and white men and the wage gap between white men and white women in the United States. Both authors aimed to explain the gap in average wage observed between the two demographic groups according to two types of effects. These include the one explained by difference between the two groups in terms of characteristics and the one explained by the variation of the coefficients of the characteristics, that is, the variation in the impact each characteristic has on wage. The characteristics effect thus provides the contribution of each factor when the coefficients of these characteristics are kept fixed. For its part, the coefficients effect expresses the contribution of the coefficients when the characteristics within each group are the same. There is therefore a question of discrimination in the context of the work of Oaxaca (1973) and Blinder (1973). It is important to mention that very early on the Blinder-Oaxaca decomposition method was the subject of numerous applications in several economic sectors. This approach has been the most frequently used in recent decades to identify and quantify the underlying causes of differences between races or between individuals of different sexes observed on the labour market, in education, and in many other areas. Still more recently, it has been used to explain difference in the level of poverty and inequality (Booroah and Iyer, 2005a; Biewen and 
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Nevertheless, few works have carried on decomposition of children’s health status. Based on a comparative study of Cameroon, Burkina Faso, and Togo, Lachaux (2003) uses the Oaxaca-Blinder decomposition to explain the variation in inequality of growth retardation of children in these countries. Using Vietnamese data, Watanabe et al. (2003) decompose the inequality gap in the sector of children’s health between 1993 and 1998 based on the Z-score height-for-age into the effect of changes due to the variation of inequalities in determinants, the effect of changes due to the variation in averages of the determinants, and the effect of the variation of the impact of the determinants on the variable of interest. The Blinder-Oaxaca decomposition has also been used by Charasse-Pouélé et al. (2006) to decompose the difference in health status between South African blacks and whites into the effect due to socioeconomic inequalities observed and the effect due to unexplained racial differences. These last authors use a self-evaluative health indicator to measure the health level of individuals. In 2008, O’Donnell et al. used this decomposition method to explain the difference between poor malnourished children and non-poor malnourished children in Vietnam.
The Oaxaca-Blinder decomposition technique is very easy to apply insofar as it requires only a simple linear regression of the variable of interest on the characteristics chosen; next, it uses the average of the estimate of the variable of interest as well as that of the characteristics to proceed with decomposition. Nevertheless, in presence of qualitative explanatory variables such as occupation, region of residence, or sex, we can no longer directly use the coefficients stemming from such a regression for decomposition. Jones (1983) was the first to point out this weakness of the decomposition proposed by Oaxaca and Blinder. Characterizing their method of application as arbitrary and uninterpretable, he succeeded in demonstrating that the contribution of a dichotomic variable varies according to the reference group chosen.
 To respond to the criticism of Jones, Oaxaca and Ransom (1999) show that generally speaking, conventional decompositions do not allow for identifying the contribution of nominal variables, as it is only possible to estimate the relative effect of a nominal variable. Hence, they emphasize that the detailed decomposition of the coefficients effect necessarily suffers from an identification problem, given that the detailed effect of the coefficients attributed to the nominal variables varies according to the choice of reference group. For his part, Gelbach (2002) notes that the problem is not one of identification but rather of heterogeneity of the population in the estimation of parameters. 

In 2000, Nielsen proposed a solution to solve the identification problem posed by the Oaxaca-Blinder decomposition by transforming the coefficients effect. He succeeded in obtaining invariance of the detailed coefficients effect. However, the transformation he obtained does not allow for distinguishing the constant of the nominal variables, and the calculations leading to this transformation are fairly cumbersome when dealing with a set of nominal variables. Later in 2005, Yun (2005a) proposed a different approach consisting in transforming the normal equation stemming from the ordinary least squares (OLS) of Oaxaca-Blinder into an equation referred to as the “normalized regression equation.” This equation is based on the one developed by Suits (1984) to address the problem concerning nominal variables in a linear regression. In this context, he considered it necessary to impose a restriction on the coefficients estimated in the Oaxaca-Blinder regression. The method proposed by Yun (2005a) thus allows for solving the identification problem relative to the choice of reference groups in the Oaxaca-Blinder decomposition when seeking to carry out a detailed decomposition. 

The methodology favoured in our study is an application of the principle of decomposition set forth by Yun (2005a). It is conducted in two steps: first, we produce a linear regression model using the OLS of the Z-score height-for-age and the Z-score weight-for-age, respectively, of children on the characteristics considered; second, we proceed with the decomposition.

We use a static approach here to express the state of health of Guinean children according to the characteristics considered for each year.
 Our linear model thus appears as follows:    
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A regression using OLS allowed us to estimate the various coefficients. In light of the equation of normalized regression proposed by Yun (2005a), equation (2 ) becomes:  
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These normalized coefficients enabled us to decompose the gap in our variables of interest into the detailed characteristics effect considered and into the effect of the impacts of these characteristics on the variable of interest (coefficients effect). 
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Finally, we used the method developed by Yun (2005) to test the significance of the characteristics effects and coefficients effects in the decomposition analysis. This method,
 which draws on the delta method to calculate the asymptomatic variances of each of the effects, allows us to identify the variables whose variation contributed significantly to the gap in health status observed between 1999 and 2005. 

IV. Results
In a first section, we present the results generated by the linear regression of the variables of interest on health factors for children under 5 years old for the two years considered. In a second section, we present the decomposition results. 
4.1. Results of the Linear Regressions
Table 1 presents the results of long-term nutritional status stemming from the linear regression of the Z-score height-for-age and that of the Z-score weight-for-age on determinants in 1999 and in 2005. 

Table 1: Regression of Z-scores for 1999 and 2005

	
	Z-score height-for-age
	Z-score weight-for-age

	
	1999
	2005
	1999
	2005

	Characteristics of the child

	Age (in months)
	-0.091***
	-0.115***
	-0.102***
	-0.110*** 

	Age2 (in months)
	0.001*** 
	0.001*** 
	0.002*** 
	0.002*** 

	Sex (girl)
	0.108**
	0.229***
	0.024
	0.229***

	Twin status (twin)
	-0.577***      
	-1.011***   
	-0.593***      
	-0.859***   

	Number of months of breastfeeding (over 24months)
	-0.320***   
	-0.196**   
	-0.218***   
	-0.059

	Number of children born before child
	0.022 *
	0.004
	0.025**
	0.004

	Birth interval
	0.001
	0.002*
	0.000
	3.91e-06

	Prior diarrhoea
	-0.154***
	-0.215**
	
	

	Prior coughing
	-0.080
	0.126
	
	

	Prior fever
	-0.145**
	-0.138*
	
	

	Characteristics of the mother

	Age of mother at birth  (under 18 years)
	-0.098
	-0.1561
	-0.0373
	-0.107

	Height of mother (in cm)
	0.0386***
	0.0296***
	0.0257***
	0.0255***

	Mother married
	0.152
	0.061
	0.262***
	0.228*

	Literate
	0.204*
	-0.075
	0.154*
	0.0001

	Unemployed
	0.117
	-0.258**
	0.047
	-0.207 **

	Characteristics of the household

	Conakry
	-0.041
	0.036
	-0.424 ***
	-0.141

	Upper Guinea
	0.050
	-0.268**
	-0.116
	-0.528***   

	Guinea Forest Region
	-0.038
	-0.334**   
	0.009
	-0.495***   

	Lower Guinea
	0.051
	0.225*
	-0.089
	0.036

	Rural area
	-0.191**
	-0.250**
	-0.230***
	-0.134

	Sex of household head: female
	0.128
	0.127
	0.111
	0.062

	Partner uneducated
	0.044
	-0.299 ***
	0.010
	-0.216***

	Household size
	-0.003
	-0.0307 **
	-0.002
	-0.034 ***

	Number of children under 5 years old
	0.067***
	-0.025
	0.041**
	-0.007

	Number of women over 15 years old
	-0.011
	0.116**
	-0.025
	0.138***

	Muslim
	0.101
	0.260
	0.149
	0.052

	Christian
	0.107
	0.132
	0.054
	0.002

	Soussou
	-0.338
	-1.746
	-0.521
	-1.625 *

	Fula
	-0.276
	-1.387
	-0.737
	-1.468

	Mandika
	-0.362
	-1.590
	-0.672
	-1.367

	Kissi
	-0.496
	-1.543
	-0.652
	-1.369

	Toma
	-0.278
	-1.441
	-0.291
	-1.156

	Guerzé
	-0.237
	-1.427
	-0.326
	-1.201

	Wealth index
	0.134***
	0.136 **
	0.112***
	0.144***

	Constant
	-5.939 ***
	-2.595*
	-3.617***
	-2.137*

	R2
	0.1527
	0.2479
	0.1439
	0.2164

	Number of observations
	4243
	2658
	4353
	2723


***significant at 1%, ** significant at 5%, * significant at 10%

Observations calculated using a weight provided by the DHSG-II and -III
Sources: calculations done by authors using data from the  DHSG-II and -III

A negative and significant coefficient is obtained for the age variable for both health indicators considered and for both years. This result assumes that the nutritional status of Guinean children deteriorated as they got older. However, the significant positive coefficient obtained for the age2 variable reveals the existence of non-linearity with regard to the relation between the age of Guinean children and their health. This result led us to calculate, like Morrisson and Linskens (2000), the month when age started having a positive rather than negative correlation. We find that beyond 35 months, on average, age appears not to be a factor diminishing health status. Up until 3 years, however, this age variable proves to be negatively correlated with the health status of babies and young children. In addition, children who have a twin as well as children breastfed for more than 24 months tend to suffer from growth retardation and underweight in 1999 and 2005. Nevertheless, contrary to the number of months of breastfeeding over 24 months, the negative effect of having a twin is more marked in 2005. As for the sex of children, girls in Guinea tend to have better nutritional status than boys. This result holds for both years, with a higher level in 2005. In contrast with the results obtained by Morrisson and Linskens (2000), the coefficient of the number of children born before the child considered is positive but not significant for both indicators in 2005. This positive effect is justified by the fact that in Guinea the number of children born before (including deceased children) is on average equal to 3 for 1999 and 2005. This reduces the risk of having a mother who had many prior pregnancies. Finally, children who experienced episodes of diarrhoea or fever two weeks before the surveys show growth retardation. The cough variable, which here represents respiratory diseases, is not significant.
Children whose mother is illiterate show higher nutritional status in 1999 for the Z-scores height-for-age and weight-for-age. In 2005, the effect of this characteristic of the mother on the health of her children lost its importance. This may be explained by the establishment in Guinea, between 2000 and 2005, of programs raising awareness of children’s health by targeting mothers regardless of their level of literacy. Although we also expected for the nutritional health of children to be affected by the fact that the child was born to a mother under 18 years old, this variable is not significant, regardless of period. One explanation for this result is the presence in Guinea of very large households (on average 9 persons per household). The risk that having an adolescent mother should represent for children’s health is reduced by the assistance of other household members. A contrario, the height of the mother has a significant, positive, and relatively stable correlation with the health of children, regardless of the indicator considered and for both years studied. Also with regard to the characteristics of the mother, we observe that having an unemployed mother in 2005 represented significant deterioration for the health of children, in contrast with what we observed for 1999, since six years earlier the mother’s unemployment was not significant. However, children whose mother is married have a higher Z-score weight-for-age, reflecting a better health status for children born to a married mother, regardless of the year considered. As could be expected, this characteristic of the mother proves to have no effect on the height of children. 

With regard to the characteristics of the household, what emerges is that the risk of malnutrition increases when the child lives in a rural area, with the exception of the Z-score weight-for-age in 2005. Moreover, between 1999 and 2005 there was a worsening of health status based on the Z-score height-for-age for children living in rural areas. The ethnicity, religion, and sex of the household head are not significantly linked to children’s health. Children of a mother whose partner never went to school, as well as children living in a large household, saw their health deteriorate in 2005 but in 1999, these variables did not seem to play a role in terms of malnutrition. The negative relation between household size and the health of children in 2005 might be explained by the very low standard of living of most Guinean households in this year. Indeed, given the high proportion of people who did not work in the 12 months preceding the survey in 2005 (18.5% of women and 23.1% of men), even if the household contains individuals likely to care for the child, the very low standard of living of the households does not allow for meeting the basic needs of their members, and especially those of children. 

In 2005, the increase in the number of women over 15 years old living in the same household with the child constituted a factor contributing to reducing the risk of malnutrition among children in Guinea, although this was not observed in 1999. This result is explained by the fact that women (not only the mother of the child) tend to give more care to very young children. Furthermore, there is a positive link in 1999 between the number of children under 5 years old per household and the health of children. Indeed, the very small number of children under 5 years old in Guinean households reduces the risk of conflict for access to maternal care. Finally, in both 1999 and 2005, the more the household wealth of households increases, the better the health of children living in these households. It should nevertheless be noted that the effects are always strongly significant but remain constant over time.  

4.2. Decomposition Results
Table 4 (cf. appendix) presents the results stemming from the decomposition of the average deviation of the Z-score height-for-age (Haz) as well as those of the decomposition of the average deviation of the Z-score weight-for-age (Waz) with the level of significance of the aggregate and detailed effects (variables and modalities). Table 2 below shows the aggregate and detailed contribution (variables) in percentage of the characteristics and the contribution of the coefficients of the characteristics.
Table 3: Aggregate and detailed decomposition of the gap in average health indicators              between 1999 and 2005
	HAZ
	WAZ

	
	Aggr-egate effect
	%
	
	
	 
	Aggreg-ate effect
	%
	
	

	Average 1999
	-1,08
	
	
	
	Average 1999
	-1,06
	
	
	

	Average 2005
	-1,30
	
	
	
	Average 2005
	-1,13
	
	
	

	Gap
	-0,22
	
	
	
	Gap
	-0,07
	
	
	

	Effect of charact.
	0,06***
	-25,32
	
	
	Effect of char.
	0,05***
	-63,64
	
	

	Effect of coeff.
	-0,27***
	125,32
	
	
	Effect of coeff.
	-0,12***
	163,64
	
	

	Variables 
	Effect of charact.
	%
	Effect of coefficients
	%
	Variables 
	Effects of charact.
	%
	Effects of coefficients
	%

	Child characteristics
	0,06
	-27,14
	-0,28
	127,52
	Child characteristics
	0,05
	-64,36
	-0,30
	429,45

	Age in months
	-0,04
	18,70
	-0,65***
	299,58
	Age in months
	-0,02
	30,43
	-0,19
	270,85

	Age in months squared
	0,06*
	-29,33
	0,24
	-108,31
	Age squared
	0,06
	-90,52
	-0,10
	145,76

	Birth interval
	0,01
	-2,42
	0,01
	-3,28
	 
	
	
	
	

	
	
	
	
	
	No. children born before
	0,00
	-3,14
	-0,06
	88,45

	Sex of child
	0,00
	-0,82
	0,00
	0,42
	Sex of child
	0,00
	-0,49
	0,00***
	2,64

	Twin status
	-0,01***
	3,72
	0,21**
	-96,98
	Twin status
	-0,01***
	12,92
	0,12
	-163,46

	No. months breastfeeding
	0,01***
	-5,53
	-0,04
	19,63
	No. months breastfeeding
	0,01***
	-13,55
	-0,06*
	85,21

	  Diarrhoea 
	0,01**
	-4,56
	0,02
	-11,40
	 
	
	
	
	

	  Cough
	0,00
	-1,24
	-0,06**
	27,31
	 
	
	
	
	

	  Fever 
	0,01**
	-5,76
	0,00
	0,95
	 
	
	
	
	

	Characteristics of mother
	0,00
	1,17
	0,17
	-76,09
	Characteristics of mother
	0,00
	2,92
	0,10
	-135,67

	Occupation of mother 
	-0,01
	2,32
	0,13***
	-61,89
	Occupation of mother
	0,00
	1,88
	0,10***
	-147,72

	Literacy 
	0,00
	0,62
	0,02
	-9,81
	Literacy
	0,00
	2,00
	-0,04
	51,26

	Age of mother       at birth
	0,00*
	-1,77
	0,01
	-4,39
	 
	
	
	
	

	
	
	
	
	
	Marital situation 
	0,00
	-0,96
	0,03
	-39,22

	Household characteristics
	0,00
	0,65
	-0,06
	73,88
	Household characteristics
	0,00
	-2,21
	0,09
	-130,14

	Household size
	0,00
	0,94
	-0,30**
	137,60
	Household size
	0,00
	-1,19
	-0,30***
	419,34

	Number of children under 5 years old
	-0,01**
	3,22
	-0,24**
	109,53
	Number of children under 5 years old
	-0,01*
	7,11
	-0,13
	179,88

	Number of women over 15 years old
	0,00
	-1,72
	0,26***
	-120,52
	Number of women over 15 years old
	0,00
	-4,40
	0,32***
	-451,31

	Wealth index
	0,00
	0,23
	0,00
	0,88
	Wealth index
	0,00
	-0,76
	-0,01
	7,51

	Administrative areas
	0,01
	-5,23
	-0,03
	14,35
	Administrative areas 
	0,01
	-13,04
	-0,06
	79,24

	Area of  residence
	-0,01**
	3,84
	-0,01
	2,64
	Area of residence
	-0,01**
	11,08
	0,04
	-52,83

	Sex of household head
	0,00
	-0,31
	0,01
	-4,01
	Sex of household head
	0,00
	-1,19
	0,02
	-29,01

	Education          of partner
	0,00
	-0,32
	-0,08***
	35,34
	Education of partner
	0,00
	0,18
	-0,06***
	80,04

	Constant
	
	
	0,22
	--101,92
	Constant
	
	
	0,26
	-362,99


***significant at 1%, ** significant at 5%, * significant at 10%

 Sources: calculations done by authors using data from the  DHSG-II and -III
The explanatory variables we chose for the decomposition are those which proved to be significant over at least one of the two years studied (either the variable itself is significant or a modality of a qualitative variable is significant over at least one year) with the exception of the variable height of mother.
 

Table 3 shows, based on the average of the Z-score height-for-age (Haz) and Z-score weight-for-age (Waz), that malnutrition in terms of growth retardation and underweight increased in Guinea between 1999 and 2005.
 It should be kept in mind that these results are consistent with the information contained in the reports of the DHSG-II and -III surveys. In addition, we find that the estimated averages of the Z-scores obtained following the regressions carried out (haz2005 = -1,30 and haz1999 = -1,08 ; waz2005 = -1,12 and waz1999 = -1,05) are roughly equal to those of the Z-scores observed (haz2005 = -1,29 and haz1999 = -1,08 ; waz2005 = -1,14 and waz1999 = -1,05). Another result obtained is that the aggregate effects of the characteristics and of the coefficients significantly explain the gap observed between the two years for the two health indicators. Moreover, the sum of these two effects is equal to the gap between the predicted Z-scores height-for-age and weight-for-age. All this leads us to believe that our models are relevant for a prediction.

The decomposition obtained using the approach developed by Yun (2005a) indicates that the aggregate effect of the coefficients (125% and 163% respectively for the haz and the waz) is significantly stronger than that of the characteristics (-25% and -63% respectively for the haz and the waz), regardless of the health indicator considered. This result assumes that even if the characteristics considered were the same in 1999 and in 2005, the nutritional status of Guinean children would still deteriorate. Taken in an aggregate way, however, the variation in terms of characteristics between 1999 and 2005 enabled a significant reduction in the gap for both health indicators (-25% and -63% respectively for the Haz and the Waz). We can thus consider that there was a net improvement in the determinants of children’s health between 1999 and 2005.
When examining the results obtained disaggregately (Table 3), we see that the deterioration of the indicator based on the Z-score height-for-age of children can essentially be attributed to the variation of the coefficients of the characteristics of children (127.52%) and to the variation of the coefficients of the characteristics of the households (73.88%). The variation of the characteristics of the child as well as that of the coefficients of the characteristics of the mother played a preponderant role in the reduction of the gap observed for this indicator between 1999 and 2005. At a more disaggregate level (Table 3), it is the variation of the coefficients of the age of the child (299.58%), of household size (137.6%), and of the number of children under 5 years old present in the household (109.53%) that allow for significantly explaining the gap observed. However, the variation of the effect of the coefficients of the variable number of women in the household (-120.52%) allowed for significantly reducing the effect obtained for the number of children under 5 years old. Although they are significantly linked to the growth retardation of children, variables such as the child’s sex, the number of months of breastfeeding, the area of residence, or the wealth index did not play a preponderant role in the gap observed between 1999 and 2005 in terms of the Z-score height-for-age.

As for the indicator based on the Z-score weight-for-age, the negative variation between 1999 and 2005 of the coefficients of the characteristics of the child (429.45%) largely explains the increase in the number of underweight children. If we consider the characteristics effect, that of the children (-64.36%) more strongly favoured a reduction in the gap observed. However, it is rather the positive variations of the coefficients of the characteristics of the mother (-135.67%) and of the household (-130.14%) that most favoured a decrease in the prevalence of underweight in Guinea between 1999 and 2005. Examination of the disaggregate effects reveals that the household size (419.34%), the mother’s occupation (-147.72%), and the number of women over 15 years old (-451.31%) constitute the important determinants in the gap in health status over the studied period. 

With regard to the two health indicators, controlling the twin status variable allows for significantly reducing the positive variation of the coefficient of the age variable in terms of the characteristics of the child. Controlling the number of women over 15 years old variable also significantly favours a decrease in the effect of the coefficients of the household size and number of children under 5 years old variables. Finally, concerning the characteristics of the mother, the variation undergone by the coefficient related to occupation allows for significantly reducing the negative gap in the health status of Guinean children between 1999 and 2005.

The decomposition carried out for the two indices enabled us to confirm certain results obtained in terms of linear regressions. Indeed, although it significantly favoured children’s health in 2005, the variable of the number of women over 15 years old present in the household proves to be among those which contributed to reducing the gap observed between 1999 and 2005. Moreover, the variation in the coefficient of household size contributed to widening the gap observed, which is perfectly normal, since in 2005 this variable significantly contributed to the deterioration of children’s health. However, although it was a factor of health deterioration in 2005, the variation in the coefficient of the mother’s occupation nevertheless significantly allowed for reducing the health gap between 1999 and 2005.

Conclusion

This study has allowed us to bring to light the determinants explaining the health of Guinean children for the periods 1999 and 2005. Most of our results confirm those obtained for other countries. Indeed, we have shown that in Guinea, the child’s age, sex, twin status, number of months of breastfeeding, mother’s occupation, region and area of residence, mother’s education, and level of household wealth all constitute important factors conditioning the nutritional status of children under 5 years old.

 We have also shown, based on the decomposition of Yun (2005a), that despite the improvement of some of these determinants, their connection with children’s health was very unfavourable between 1999 and 2005, resulting in an increase in the number of malnourished children. Indeed, we were able to observe that all of the significant variables in terms of regressions were nevertheless insufficient to explain the negative gap in nutritional status observed between 1999 and 2005. It is especially the variables significantly linked with children’s health in 2005 that prove to be determinant in reducing the prevalence of children suffering from growth retardation and underweight in Guinea. 

Having completed this study, it appears to us that an appropriate policy―one which will reinforce the education of Guineans and put greater emphasis on an educational method targeting the ability to read, understand, and become informed about subjects relative to maternal and child health―remains indispensable in Guinea. It also appears necessary to reinforce mechanisms for controlling the health of young boys as soon as they are born. In view of reducing the number of malnourished children, it would be advisable to establish mechanisms of ongoing care for young mothers before and after pregnancy, to reinforce campaigns for raising awareness of breastfeeding duration, and to implement, for large families, policies aiming to meet the needs of very young children.
Although this study did not allow for identifying the causal relations and reasons explaining why the coefficients of the characteristics underwent negative variation (unexplained part of the decomposition), these results remain quite interesting and relevant for decision makers. While the use of the ordinary least squares (OLS) does not permit us to identify the causal relations between the health of Guinean children and the factors selected, it does allow for describing how the health of these children varies according to the factors considered, and this description constitutes our primary objective. In 2008, O’Donnell et al. showed that the problems one might attribute to the use of such a method―notably omitted variable bias or endogeneity―are not very relevant. It would however also be interesting to pursue in a future study the causal relations that might exist between the health of Guinean children and certain socioeconomic, demographic, and other factors.
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Appendix
Table 2: Descriptive statistics
	
	HAZ
	WAZ

	
	1999
	
	2005
	
	1999
	
	2005
	

	
	Average
	std dev.
	Average
	std dev.
	Average
	std dev.
	Average
	std dev.

	Continuous variables

	haz/waz
	-1,086
	1,728
	-1,304
	1,731
	-1,057
	1,474
	-1,128
	1,491

	Severe (haz/waz <-2)
	0,29
	0,454
	0,345
	0,475
	0,256
	0,436
	0,263
	0,44

	Moderate (-2< haz/waz <-1)
	0,251
	0,434
	0,232
	0,422
	0,289
	0,453
	0,308
	0,461

	Normal (haz/waz >-1)
	0,459
	0,498
	0,423
	0,494
	0,455
	0,5
	0,429
	0,495

	Age of child (in months)
	27,02
	17,02
	27,47
	17,77
	27,07
	17,04
	27,28
	17,82

	Age of child squared (in months)
	1020
	977
	1070
	1063
	1023
	977
	1061
	1062

	Number of children born before child considered
	3
	2,403
	3,074
	2,447
	3
	2,4
	3,077
	2,442

	Birth interval between the child and the preceding one
	32,29
	22,73
	34,87
	23,54
	32,37
	22,65
	35,001
	23,67

	Height of mother
	158,73
	6,471
	158,8
	6,211
	158,7
	6,494
	158,89
	6,221

	Wealth index
	-0,093
	0,94
	-0,097
	0,955
	-0,097
	0,936
	-0,092
	0,961

	Household size
	9,33
	4,95
	8,715
	4,436
	9,367
	4,963
	8,683
	4,413

	Number of children under 5 years old
	2,449
	1,341
	2,356
	1,276
	2,458
	1,348
	2,352
	1,269

	Number of women over 15 years old
	2,025
	1,311
	1,914
	1,102
	2,028
	1,309
	1,908
	1,098

	Qualitative variables (shares in %)

	Sex: girl
	47,40
	
	49,10
	
	47,30
	
	49,10
	

	Sex: boy
	52,60
	
	50,90
	
	52,70
	
	50,90
	

	Twin child
	3,40
	
	4,90
	
	3,20
	
	4,90
	

	Child had prior diarrhoea
	21,90
	
	16,40
	
	21,10
	
	16,20
	

	Child had prior cough
	29,10
	
	25,90
	
	28,80
	
	25,70
	

	Child had prior fever
	45,30
	
	35,60
	
	44,80
	
	35,40
	

	Mother is married
	92,30
	
	92,70
	
	92,40
	
	92,80
	

	Mother can read
	6,10
	
	4,90
	
	6,00
	
	4,90
	

	Mother cannot read
	92,10
	
	93,70
	
	92,10
	
	93,50
	

	Mother unemployed
	17,60
	
	11,60
	
	16,10
	
	11,70
	

	Conakry
	13,40
	
	9,40
	
	13,30
	
	9,40
	

	Upper Guinea
	18,90
	
	25,80
	
	19,10
	
	25,80
	

	Guinea Forest Region
	25,80
	
	23,60
	
	25,60
	
	23,50
	

	Lower Guinea
	21,40
	
	25,60
	
	21,30
	
	25,50
	

	Central Guinea
	20,40
	
	15,50
	
	20,70
	
	15,80
	

	Area of residence: rural
	73,80
	
	77,50
	
	74,00
	
	77,50
	

	Area of residence: urban
	26,20
	
	22,50
	
	26,00
	
	22,50
	

	Partner of mother is not educated
	73,90
	
	75,20
	
	73,80
	
	75,40
	

	Religion: Muslim
	85,50
	
	86,20
	
	85,20
	
	86,30
	

	Religion: Christian
	7,90
	
	8,80
	
	7,90
	
	8,80
	

	Ethnic group: Soussou
	19,20
	
	18,80
	
	18,90
	
	18,60
	

	Ethnic group: Fula
	34,20
	
	34,30
	
	34,00
	
	34,30
	

	Ethnic group: Mandika
	31,20
	
	31,20
	
	30,70
	
	31,00
	

	Ethnic group: Kissi
	4,50
	
	4,80
	
	4,50
	
	4,80
	

	Ethnic group: Toma
	2,30
	
	4,10
	
	2,30
	
	4,00
	

	Ethnic group: Guerzé
	8,40
	
	6,20
	
	8,30
	
	6,40
	


Sources: calculations done by authors using data from the DHSG-II and -III
Table 2: Disaggregate decomposition of the gap of health indicators between 1999 and 2005

	
	HAZ
	
	WAZ

	
	Aggregate effect

	Average 1999
	-1.086384   (0.000)
	
	
	-1.057018   (0.000)
	

	Average 2005
	-1.30445   (0.000)
	
	
	-1.127947   (0.000)
	

	Gap
	-.2180659       (0.000)
	
	
	-.070929   (0.050)
	

	Effect of charact.
	.0552121***    (0.004)
	
	
	.0451425***  (0.004)
	

	Effect of coeff.
	-.273278***

(0.000)
	
	
	-.1160715***   (0.001)
	

	Variables
	Effect of charact.
	Effect of coefficients
	Variables
	Effects of characteristics
	Effects of coefficients

	Characteristics related to the child

	Age in months
	-.040772

(0.303)
	-.653327***

(0.007)
	Age in months
	-.0215852   (0.620)
	-.1921149     (0.348)

	Age in months squared
	.0639405*   (0.051)
	.2362011

(0.137)
	Age squared
	.0642125   (0.124)
	-.1033869     (0.441)

	Birth interval
	.0052756   (0.112)
	.0071493       (0.913)
	
	
	

	
	
	
	No. children born before
	.0022305    (.0.237)
	-.0627368   (0.160)

	Sex=boy
	.0008934   (0.240)
	-.0268026     (0.173)
	Sex=boy
	.0001723

(0.650)
	-.0506593***   (0.003)

	Sex=girl
	.0008934

(.0.240)
	.0258916

(0.173)
	Sex=girl
	.0001723

(0.650)
	.0487843***   (0.003)

	Child without twin
	-.0040565**   (0.017)
	.2228883**

(0.017)
	Child without twin
	-.0045819***   (0.006)
	.1222424      (0.127)

	Child with twin
	-.0040565**   (0.017)
	-.0113988**

( 0.020 )
	Child with twin
	-.0045819***  (0.006)
	-.0062978     (0.130)

	Breastfeeding duration under 24 months
	.0060326***   (0.002
	-.053226

(0.243)
	Breastfeeding duration under 24 months
	.0048063***   (0.003)
	-.0747561*    (0.058)

	Breastfeeding duration over 24 months
	.0060326 *** (0.002)
	.0104166

(0.243)
	Breastfeeding duration over 24 months
	.0048063***   (0.003)
	.0143137*     (0.059)

	Child did not have prior diarrhoea
	.0047849 ** (0.013)
	.0310393

(0.485)
	
	
	

	Child did had  prior diarrhoea
	.0047849**   (0.013)
	-.0060509

( 0.485)
	
	
	

	Child did not have prior cough
	.0014745    (0.189)
	-.0902009**

(0.020 )
	
	
	

	Child had prior cough
	.0014745       (0.189)
	.0313619**

(0.021)
	
	
	

	Child did not have prior fever
	.0062365**    (0.023)
	-.0045588

( 0.884 )
	
	
	

	Child had prior fever
	.0062365**    (0.023 )
	.0025114

(0.884)
	
	
	

	Characteristics related to the mother

	Mother employed
	-.0025244   (0.123)
	.1553349 ***   (0.004)
	Mother employed
	-.0006669   (0.612)
	.1207647***   (0.008)

	Mother unemployed
	-.0025244   (0.123)
	-.020356***

(0.004)
	Mother unemployed
	-.0006669   (0.612)
	-.0159869***     (0.009)

	Mother can read a little
	.0012951   (0.243)
	.0040161

(0.206)
	Mother can read a little
	.000722    (0.326)
	.0038587      (0.174)

	Mother can read
	-.0032504*   (0.085)
	-.0150257 *   (0.051)
	Mother can read
	-.0021782   (0.117)
	-.0106283     (0.105)

	Mother cannot read
	.0005933   (0.626)
	.0324116

(0.785)
	Mother cannot read
	.0000352   (0.970)
	-.0295927      (0.769)

	Age of mother at birth over 18 years
	.0019307*

(0.086)
	.0107732

(0.863)
	
	
	

	Age of mother at birth <=  18 years
	.0019307*

( 0.086)
	-.0012072     (0.863)
	
	
	

	
	
	
	Mother is married
	.0003401      (0.571)
	-.0023374     (0.634)

	
	
	
	Mother is not married
	.0003401      (0.571)
	.0301542       (0.634)

	Characteristics related to the household

	Household size
	-.0020468   (0.717)
	-.3000705**   (0.023)
	Household size
	.0008408   (0.874)
	-.2974428 ***  (0.009)

	Number of children under 5 years old
	-.0070271**   (0.035)
	-.2388625**   (0.011)
	Number of children under 5 years old
	-.005041*   (0.059)
	-.1275932     (0.110)

	Number of women over 15 years old
	.0037419   (0.280)
	.2628428***

(0.008)
	Number of women over 15 years old
	.0031204    (0.316)
	.3201218***   (0.000)

	Wealth index
	-.0004913   (0.902)
	-.00192

(0.791)
	Wealth index
	.0005424   (0.859)
	-.0053252     (0.378)

	Central Guinea
	-.0031864    (0.243)
	.0236523*

(0.100)
	Central Guinea
	-.002333   (0.303)
	.0266845 *    (0.033)

	Conakry
	.0044276   (0.209)
	.0113114

(0.409)
	Conakry
	.0116038***   (0.001)
	.0266187 **   (0.026)

	Upper Guinea
	.0055032   (0.158)
	-.0654122     (0.002)
	Upper Guinea
	.0005449   (0.861)
	-.0551512     (0.002)

	Guinea Forest Region
	-.0021065   (0.152)
	.0482642 **

(0.012)
	Guinea Forest Region
	-.0034626 *  (0.076)
	-.0769461*** (0.000)

	Lower Guinea
	.0025412   (0.261)
	.0474241**

(0.017)
	Lower Guinea
	.0028966   (0.129)
	.0225883       (0.182)

	Urban area
	-.0041839**   (0.038)
	.0023636      (0.883)
	Urban area
	-.0039297**   (0.025)
	-.0153527     (0.267)

	Rural area
	-.0041839**   (0.038)
	-.0081293    .(0.883)
	Rural area
	-.0039297**

(0.025)
	.0528269       (0.266)

	Sex of household head: male
	.000341

(0.559)
	.0097611

(0.875)
	Sex of household head: male
	.0004221   (0.445)
	.0229872       (0.672)

	Sex of household head: female
	.000341

(0.559)
	-.0010189     (0.875)
	Sex of household head: female
	.0004221   (0.445)
	-.0024067     (0.672)

	Partner of mother is educated
	.0003518   (0.483)
	.0379453***

(0.002)
	Partner of mother is educated
	-.0000656   (0.871)
	.0275753 ***  (0.009)

	Partner of mother is not educated
	.0003518   (0.483)
	-.1150181 ***  (0.002)
	Partner of mother is not educated
	-.0000656      (0.871)
	-.0843475***   (0.009)

	Constant
	
	.2222755

(0.330)
	Constant
	
	.2574704       (0.180)


*** =significant at 1%, **= significant at 5%, *= significant at 10%

Sources: calculations done by authors using data from the DHSG-II and -III[image: image26.wmf]
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� Département d’économique et GRÉDI, Université de Sherbrooke, 2500, boulevard de l’Université, Sherbrooke, Québec, Canada, J1K 2R1; Email: �HYPERLINK "mailto:Ohiniba.Adjoa-Sika.Bruce@USherbrooke.ca"�Ohiniba.Adjoa-Sika.Bruce@USherbrooke.ca�.


� Département d’économique et GRÉDI, Université de Sherbrooke, 2500, boulevard de l’Université, Sherbrooke, Québec, Canada, J1K 2R1; Email: �HYPERLINK "mailto:dorothee.boccanfuso@USherbrooke.ca"�dorothee.boccanfuso@USherbrooke.ca�.


� Pelletier et al. (1995) propose a method to estimate the percentage of infant mortality caused by the potentiating effects of malnutrition among children from 6 to 59 months old. They show that the potentiating effects of malnutrition vary from 13 to 66% according to country.


� �HYPERLINK "http://www.who.int/water_sanitation_health/diseases/malnutrition/fr/index.html"�http://www.who.int/water_sanitation_health/diseases/malnutrition/fr/index.html�


� Already in 1974, following the food production decrease of 1972 and the resulting rise in price of agricultural products, the World Food Conference was held in Rome. There followed regional workshops on nutritional supervision in Brazzaville (1988), Bamako (1989), Kinshasa (1990), and Maputo (1991). In 1992, the Food and Agriculture Organization of the United Nations (FAO) and Word Health Organization (WHO) jointly organized the International Conference on Nutrition followed by the second World Food Summit in 1996. Five years later, a third World Food Summit was organized (2002). Recently, in November 2009, a World Summit on food security was held, over the course of which participants highlighted the need to take into account the diversity of situations at the regional, national, and global levels.


� Direction Nationale de la Statistique Guinée (DNS) et ORC Macro, 2006, Enquête Démographique et de Santé, Guinée 2005. Calverton, Maryland, U.S.A.: DNS and ORC Macro.


� Document de stratégie de réduction de la pauvreté en guinée DSRP-2 Guinée, 2007


� Cf. �HYPERLINK "http://www.fao.org/DOCREP/004/W0073F/w0073f00.htm" \l "toc"�http://www.fao.org/DOCREP/004/W0073F/w0073f00.htm#toc�.   


� Archives de documents de la FAO : Agriculture, alimentation et nutrition en Afrique : un ouvrage de référence à l’usage des professeurs d’agriculture, rapport de 2009 de la FAO sur l’état de l’insécurité alimentaire dans le monde : crises économiques, répercussions et enseignements


� According to these authors, the determinants of malnutrition among children in Botswana involve not only economic but also biological, social, and cultural factors such as breastfeeding duration, area of residence, education of parents, or sex of the household head. Using these factors can thus contribute to developing strategies for reducing malnutrition among children in this country.


� These two surveys were conducted by the Direction Nationale de la Statistique (DNS) and benefited from the technical assistance of ORC Macro, an American cooperation institution in charge of the international Demographic and Health Survey program.


� Boké, Faranah, Kankan, Kindia, Labé, Mamou, and N’Zérékoré. 


� Direction Nationale de la Statistique Guinée (DNS) et ORC Macro, 2006, Enquête Démographique et de Santé, Guinée 2005. Calverton, Maryland, U.S.A. : DNS et ORC Macro.


� Children’s health is generally represented by one of the following measurements: clinical measurements of physical characteristics; anthropometric measurements of age, height, and weight; and reported symptoms (Poder, 2008).


� Nutrition des jeunes enfants et de leur mère en Guinée, 1999, rapport d’ORC Macro International, Inc.


� The advantage of the Z-score is that it is based on normalized curves and is a function of the reference population. It has the further advantage of being more coherent, since one same unit has the same significance for all indices regardless of age, weight, or height group. Finally, it is a better descriptor of the individual and the population.


� The inconvenience of the percentage of the median is that it does not use the normalized curves of the reference population and is independent of the reference distribution. Also, because there is no coherence between the various indices, it is often used in emergency situations.


� Percentiles are an average indicator for each percentage of the population. Their inconvenience lies in that they do not allow for distinguishing very malnourished children. As a result, they are hardly usable in case of a strong prevalence of malnutrition. (CAPON, Les indices anthropométriques : Construction, enjeux et analyse statistique)





� According to the report of the DHSG-III survey (Chapter 10), specialists in child nutrition and WHO experts unanimously recognize that mother’s milk is the most complete form of nourishment for children in the six months following birth and that finding a substitute remains difficult. Breastfeeding and nourishment practises constitute determining factors in the nutritional status of children, which in turn affects child morbidity and mortality. It is also worth noting that the frequency and intensity of the mother’s breastfeeding prolongs postpartum infertility, and this influences the fertility level and hence the health status of mothers and children.





�United Nations 2009 report concerning the Millennium Development Goals: �HYPERLINK "http://www.un.org/fr/millenniumgoals/pdf/MDG%20Report%202009%20FR.pdf"�http://www.un.org/fr/millenniumgoals/pdf/MDG%20Report%202009%20FR.pdf�.   


� This index is composed by attributing to each of the goods or characteristics a weight (score or coefficient) generated based on a principal component analysis. The resulting scores of the goods are standardized according to a normal standard distribution with average 0 and standard deviation 1 (Gwatkin et al., 2000); to each household is distributed a score for each good and the sum of all household goods is calculated; households are classified in decreasing order of total score and divided into five categories of equal sizes called quintiles; and the score of each household is attributed to the individuals of which it is composed. Individuals are thus divided into the various categories. (Rapport 2005 du DHSG – III, chap. 2)


� Following a study on income gaps between Australian men and women, Jones (1993) demonstrates, first, that in presence of dichotomic variables, the gap observed in the variable of interest due to the characteristics effect is invariant to the choice of reference groups. Second, he shows that when a part of the gap due to residual discrimination as highlighted by Blinder is separated into two components, namely the portion related to the effects of the coefficients of the characteristics and the portion related to the effect of the constant, the contribution of these two portions varies according to the choice of reference groups. 


� The static approach used notably by Badji and Boccanfuso (2006) expresses health status according to the current characteristics of the child, the mother, and the household while the longitudinal approach takes into account not only the current characteristics but also the health status of the child in the preceding period (Strauss et al., 1995).


� For more details, see M-S. Yun (2005), “Normalized Equation and Decomposition Analysis : Computation and Inference”, IZA DP No. 1822


� The fact that the variance of the variable of the mother’s height is null for both indicators over both years entails an exaggerated increase in the effect of the impact of this variable; this effect is compensated by that of the constant. For this reason, we decided to exclude this variable from our two decompositions.


� We will refer to an increase when the gap between the average of the estimated Haz and the gap between the average of the estimated Waz of 2005 and of 1999 are negative.
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