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Abstract
This study examines the determinants of child nutritional status in Indonesia. In particular the study uses data from the 2004 Indonesian Socio Economic Survey data to analyze the role of individual, household and environmental characteristics in determining the nutrition status of children in the age range 0 to 5. In the analysis special attention is paid to those variables that form part of the government’s programme (KADARZI) to reduce malnutrition. The study finds that regular body weight control, which is the first indicator of the KADARZI programme, is more likely to occur in households where parents are more educated, there are a smaller number of siblings under age five, households live close to the posyandu (health centre), and households residing in rural areas and on Java Island. The second indicator that is breastfeeding practices as measured by breastfeeding period and timing of introduction of complementary foods for the first time is associated with higher levels of nutrition. Having nutritional supplementation that is the fifth indicator of the KADARZI programme such as a vitamin A capsule for children and iron tablets for pregnant woman is related to higher nutrition levels. Other factors for instance age and sex of child, health shocks, area and region of resident, parental education levels, and household assets also have an impact on child nutritional status. The findings suggest that the promotion of utilizing the posyandu, the importance and guidance of breastfeeding practice, and the magnitude of nutritional supplementation that are included in the KADARZI programme should be further encouraged. 
Relevance to Development Studies

A key concern in developing countries is a high prevalence of malnutrition. Nutritional problem have long-lasting effects on health, learning and economic status and may be responsible for perpetuating a vicious circle of poverty. Identifying the determinants of child nutritional status which are the purpose of this paper is necessary to design appropriate preventive and curative interventions for malnutrition reduction. 
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Chapter 1 Introduction
A key development concern in Indonesia is a high prevalence of malnutrition
. According to the latest health surveys in Indonesia, approximately 30 million (16.7 percent) women of reproductive age suffer from chronic energy deficiency, a condition which increases the risk of delivering a low-weight baby. It is estimated that every year around 350 thousand infants are delivered with a weight less than 2,500 grams and this low-birth weight is the main source of malnutrition prevalence and infant mortality. In 2005, estimates show that there were 5 million (28 percent) young children aged 0 to 59 months who were underweight while 1.7 million of them were severely malnourished. At school age, around 11 million children are stunted as a result of past malnourishment. Other problems are that 40 percent of pregnant women and 48.1 percent of under age five children suffer from iron deficiency and around 11 percent of schooling age children suffer from iodine deficiency (Indonesian Health Department-Depkes 2005). The World Health Organization (WHO) has set up international standards for child’s malnutrition prevalence, as measured by weight-for-age (underweight). Malnutrition prevalence of less than 10 percent is deemed low, 10 to 20 percent medium, 20 to 30 percent high, and a prevalence of more than 30 percent is deemed to be very high. By these standards, underweight malnutrition levels in Indonesia are still in the ‘high’ range (Waters et al. 2004: 593). 

Nutritional problem can exist in every period of life, starting from the womb to old age. The first two years of life are a critical period as mental and cognitive growth and development occur rapidly during this period. A malnourished child is less able to fight infection and suffers longer and more frequent bouts of illness, less motivation, curiosity and desire to engage in playful activities. For those children who do survive from malnutrition, however, the effects of it are felt through childhood and beyond. They usually become part of a vicious cycle of malnutrition and poor health that continues for generations (Depkes 2007, MkNelly and Watson 2003: 1-2, Smith and Haddad 2000: 1).

At the individual level, nutritional status is influenced by nutrition intake and infectious diseases which are correlated (Smith and Haddad 2000). At the household and community level, nutrition problems are affected by nutrition behaviour such as the ability of family to provide nutritious food; knowledge, attitude and skills or a family on food, child care, utilization of health services, and environmental hygiene; and availability of health and nutrition services. Currently, only 50 percent against a target of 90 percent of under age five children are taken to a posyandu
 for weighing in order to detect growth failure at an early age. The distribution of vitamin A for under age five children is only 74 percent (target 80 percent) and only 60 percent of women consume iron folic acid during their pregnancy as against a target of 80 percent. Likewise other nutrition behaviours also show gaps as only 39 percent of mothers breastfeed their 0-6 month age child exclusively as against a target of 80 percent and around 28 percent of households still have not used recommended iodized salt
 and have not eaten various foods
 as against a maximal target of 10 percent (Depkes 2007).

Martorell (in Yin 2008) states: “Programmes in health and nutrition aimed at women and young children could promote better growth and development which would improve human capital and by extension increase economic productivity many years later.” Investment in health and nutrition should be seen as a long–term human investment. Realizing the long-term consequences of malnutrition and nutrition behaviour problems, Depkes has introduced a programme which is called ‘Kampanye Keluarga Sadar Gizi (KADARZI)’ or Nutrition Aware Family campaign in 2004 which uses five indicators to measure good nutrition behaviours. These are, controlling body weight regularly, giving only breast milk to babies during their first 6 months, eating various foods, using iodized salt, and taking nutritional supplements as recommended. It is expected that through the KADARZI programme, the goal of Health for Indonesia especially in reducing malnutrition, to a prevalence of 20 percent in 2010 will be accomplished.

Against this context, using the Indonesian Socio Economic Survey (SUSENAS) round 2004, I examine the determinants of nutritional status among children aged 0 to 59 months. I use only weight-for-age z-score (WAZ) as a measure of nutritional status rather than height-for-age z-score (HAZ) and weight-for-height z-score (WHZ) due to lack of information on height in the SUSENAS. The paper provides an econometric analysis of the determinants of nutritional status, and is restricted to children on whom anthropometric data is available. Since it is possible that this leads to a non-random sample, the paper relies on standard selection-correction approaches to examine the robustness of the results. To examine the relevance of the KADARZI programme the analysis focuses on those variables which form a part of the KADARZI set of interventions. 

The rest of the paper is organized as follows. The next section describes previous studies on malnutrition and the KADARZI programme design, followed by a discussion of a conceptual framework (Section 3) and model specifications in section 4. Data source and descriptive analysis are examined in section 5, while empirical findings which on child nutritional patterns, the determinants of body weight control, and the determinants of child nutritional status are contained in Section 6. Section 7 concludes the paper.  
Chapter 2 Literature Review and the KADARZI Programme
2.1 Previous Studies
The economic relationships concerning health are multifaceted. Better health can lead to higher output, while in the reverse direction higher incomes are associated with improved health. The links may be indirect, for example running through education; better nourished children are more attentive and do better at school, while better educated people are likely to have the benefit of better health because of their understanding of diet and hygiene. The mother’s schooling or family background appears to be an important determinant of family health, because the mother typically makes essential hygiene and nutritional decisions for the whole family. These relationships are all plausible and appear important (Pomfret 1997: 223). Provision of medical services and improvement in sanitation and in nutrition are at least as important for better health while the main sources of sickness and death in developing countries are infectious, parasitic, and respiratory diseases, many of which are water-borne. Such diseases have been practically eliminated in high income countries where access to safe water and to sewage services is almost universal. Other viewpoint is that nutritional improvements are likely related to income growth (ibid: 226). There is an intimate connection between poverty and under nutrition, especially in low income countries. With low income, it is difficult for individuals to acquire adequate levels of food and nutrient consumption for themselves and their families. In many countries, poverty and under nutrition are closely related with each other, because the definition of the poverty line often relies on the expenditure necessary to obtain a certain minimum food or nutrient basket (Ray 1998: 261).
Turning to Indonesia, there are previous studies that have examined the determinants of child malnutrition. For instance, Waters et al. (2004) observe separately factors at the household and individual levels that affect children’s nutritional status in order to find out which factors are most important in influencing the substantial decline in weight-for-age malnutrition in Indonesian children from 37.7 percent in 1992 to 28.5 percent in 1999. Separate regressions are estimated to analyze the effect of selected variables by year and by using interaction terms between these variables for each survey year. At the individual level, a child’s sex, age, and birth order within the family affect feeding patterns, health care, and nutritional status. At the household level, variables influencing children’s nutritional status consist of the household’s expenditure quintile; the main source of household income; the parents’ education level; the number of children under-age-five and total household size; whether or not the head of the household is female; and the region and area (urban-rural) of residence. The household’s physical environment is represented by variables for water supply and the flooring material type. The authors found that males were more likely to be underweight than females. Weight-for-age malnutrition rates start to rise significantly at the age that children are no longer exclusively breastfed. The birth order of the child is also a substantial risk factor for being underweight. First-born children have a small but statistically strong benefit over later born children. Mother’s education has very strong protective effects, with secondary or higher maternal education having a large protective impact on weight-for-age malnutrition as compared to mothers with less than primary education. Household’s wealth also significantly influences children’s nutritional status. Children in households in the wealthiest quintile have a strong protective effect compared with children in the least well-off quintile. 

Ravallion (1990) proposes an approach to the measurement of the effects of shifts in budget constraints or other household parameters on under nutrition. The approach is pointed up by utilizing a large household-level data set on incomes, calorie consumptions, prices, and other household characteristics for the province of East Java in Indonesia. He deems two possible sets of control variables classifying the reference household. The first covers the number of adults and children, the sex and age of the household head, and the seasonal dummy variables. The second consists of all explanatory variables in the calorie demand model and excluding the budgetary variables (prices and incomes). The results show that the rural and urban sectors have analogous levels of caloric under nutrition. The (large) sectoral inequalities in average incomes and poverty in East Java are not revealed in the prevalence of under nutrition. The income differences are mitigated by food grain price and other relevant differences between the sectors. Also, budget shifts tend to have larger proportional effects on under nutrition in the urban sector, where elasticities are as high as 3.

A similar study by Ravalion (1992) takes a further look at the question of whether aggregate under nutrition responds to incomes and prices. Beginning with an econometric model of how nutrient intake distributions vary across regions or sectors of the economy, theoretical results on stochastic dominance are used to infer the effects of changes in incomes and prices on under nutrition. The empirical results strongly indicate that aggregate under nutrition in Indonesia responds to changes in incomes and prices. These results are consistent with the view that growth in average household incomes under conditions of non-increasing inequality and reasonably stable prices for food staples has reduced under nutrition in Indonesia. The results also throw light on the relative importance of the identified factors influencing under nutrition. Both growth in average incomes and reductions in inequality will reduce aggregate under nutrition. Higher rice prices will have an adverse effect on under nutrition, and this will persist under plausible rural income effects associated with the price change.

According to the WHO perspective
, vitamin A is essential for the functioning of the immune system and the healthy growth and the development of children. The effectiveness of vitamin A capsule distribution program on children’s nutritional status and morbidity in rural Indonesia has been surveyed by Berger et al. (2007). The study subjects comprised children from families that took part in the major Nutritional Surveillance System (NSS) in Indonesia. The results suggest that children who did not receive a vitamin A capsule were significantly more likely to have weight-for-age z-score (WAZ), height-for-age z-score (HAZ), and weight-for-height z-score (WHZ) <-2 and <-3, have a mid-upper arm circumference (MUAC) <125 mm, current fever and diarrhea, a history of diarrhea over the last week, and have anemia compared with children who received vitamin A capsule. Multivariate logistic regression models were also applied to examine the relation between stunting (HAZ <-2) and not receiving a vitamin A capsule and other factors. After controlling for child age, maternal education, distance to the posyandu, and the time of the interview, the lack of receipt of a vitamin A capsule was related with a significantly increased risk of stunting. 

An interesting study by Semba et al. (2006) discusses the association between paternal smoking and increased risk of child malnutrition among poor urban families in Indonesia. The study is based on the idea that the proportion of weekly per capita household expenditures on quality foods such as eggs, fish, fruits, and vegetables is lower in households where the father is a smoker. Univariate and multivariate logistic regression models were used to examine the relationship between paternal smoking and the risk of wasting, underweight, and stunting in the youngest 0 to 59 month old child in the household. The study shows that risk factors associated with child wasting (WHZ <-2) included category of child’s age in the 12 to 23 months, male gender, lower parental education, parental non-smoking, and lower weekly mean household expenditure per capita. Age of mother and the number of individuals in the household sharing the same kitchen were not significantly associated with wasting. Risk factors that were associated with the child being underweight (WAZ <-2) included older child age, female gender, older maternal age, lower parental education, lower per capita weekly household expenditure and more than 4 individuals sharing the same kitchen. Paternal smoking was not associated with the child being underweight. Risk factors that were associated with child stunting (HAZ <-2) included older child age, older maternal age, lower parental education, parental smoking, lower per capita weekly household expenditure and more than 4 individuals sharing the same kitchen. 

Mani (2008) examines the extent to which individuals are able to compensate for past nutritional in Indonesia. The outcome variables of interests in this study are: height-for-age z-score (HAZ) and height in centimeters. The right hand side variables in the regression estimates include: age of the child, male dummy, male dummy interacted with age in months, logarithm of real per capita household consumption expenditure, mother’s height in centimeters, father’s height in centimeters, maternal and paternal completed grades of schooling, whether the individual lives in a rural area, log of real price of rice, log of real price of condensed milk, log of real price of cooking oil, distance to health center in kilometers, dummy for presence of paved road, percentage of households with electricity, log of real hourly male wage rates, log of real hourly female wage rates, and number of health posts in a community. This research finds that malnutrition during childhood will cause only some permanent growth retardation in an individual’s physical well-being as measured by height attainments. This implies that at least some of the negative consequences associated with childhood malnutrition can be mitigated at an early age. From determinants of child health outcomes, the findings suggest that females have better health than male children, z-score of child declines till the age of 24 months and then improve and remain steady and or unchanged after 48 months. Maternal and paternal schooling variables have a positively significant impact on child health. Mother’s height has a higher impact in determining child health compared to father’s height. Children residing in household with higher income have the benefit of better health. The number of health posts in a community has a positive and insignificant impact on child health. Presence of paved road and measure of electricity in the community, are both positively associated with improvement in child health.

In summary, the literature studies have helped me to identify some important factors that are associated with children nutritional status, including factors related to individual and household’s characteristics and welfare, parental education levels, access to health, water and sanitation, and child’s residence. More precisely, I pick up on those previous findings and focus on previously unexplored determinants, these are child care and prenatal care systems. Drawing on the SUSENAS data, this paper will provide a more comprehensive analysis of the determinants of community’s utilization of health services and the determinants of child nutritional status in Indonesia focusing on child and prenatal care system such as vitamin A supplementation and breastfeeding practice for children and iron tablet supplementation and visiting antenatal care services for pregnant women which are indicators of the KADARZI programme.  Details on the KADARZI programme are provided below.

2.2  The KADARZI Programme Design

At the individual level, nutritional status is influenced by nutrition intake and infectious diseases which are correlated. A child with inadequate dietary intake is far more susceptible to disease which in turn, reduces appetite, inhibits the absorption of nutrients in food, and competes for a child’s energy (Smith and Haddad 2000).

At the household and community level, nutrition problems are affected by 4 main indicators, these are, first, the ability of the family to provide nutritious food for the members both in quantity and quality. Second, a family’s knowledge, attitude and skills in choosing, processing and distributing food across family members in accordance with their nutrition needs, giving attention and affection in the nurture of their children, and also utilizing facilities of health and nutrition services which are available, affordable and adequate such as public health centre, posyandu, and so forth. Third is availability of health and nutrition services that are affordable and high quality, and finally family’s skills and knowledge of personal and environmental hygiene.

Addressing the problems of children malnutrition and nutrition behaviours, Indonesian Health Department (Depkes) has introduced a programme which is called ‘Kampanye Keluarga Sadar Gizi (KADARZI)’ or Nutrition Aware Family campaign in 2004. This programme is a description of a family which has good nutritional behaviours, capable to determine and solve its nutrition problems within the family. A family is called KADARZI when it has minimally, five good nutritional “behaviours”. The first behaviour is controlling body weight regularly to monitor and control the children’s growth. Since 1980’s, Indonesia has had a body weighing programme for under five year-old children which is carried out once in a month in a place which is called posyandu. The second behaviour is relying exclusively on breast milk during their first 6 months after birth. Breast milk is a complete, adequate, clean, and healthy food for a baby. This behaviour must be supported by a husband and/or other members of family. The next behaviour is eating a variety of foods which provide the human body with required nutrients. As quoted from Smith and Haddad (2000: 5), “dietary intake must be adequate in quantity and quality, and nutrients must be consumed in appropriate combinations for the human body to be able to absorb them.” Consuming iodized salt to make sure an adequate intake of iodine which is an essential micronutrient to prevent the risk of iodine deficiency diseases is the fourth behaviour. Finally, obtaining and giving supplementation of nutrients to family members who need them. Requirement of nutrients in certain groups such as under five year-old children, pregnant women, and the mothers who are milking their babies are increasing and often unsatisfying from their food intake; especially under five year-old children on vitamin A and women on iron (Depkes 2007). 
To satisfy the need of vitamin A for children and iron for women especially for pregnant women, Depkes has a ‘Vitamin A Month’ programme in every February and August. A 6 month to 1 year-old child is given a vitamin A capsule with 100.000 International Unit (IU) dose. A 1 to 5 year-old child is given a 200.000 IU dose of vitamin A capsule. For pregnant women, there is a recommendation that every pregnant woman, minimally, has to take 90 tablets of iron folic acid during her pregnancy and visits 4 or more antenatal sessions. This policy aims to reduce the prevalence of anaemia (iron deficiency) in pregnant women and infant and mother mortality rate. 

Chapter 3 Conceptual Framework
3.1 Measurements of Children Nutritional Status

Changes in body dimensions reflect the overall health and welfare of individuals and populations. Anthropometry is used to assess and predict performance, the health and survival of individuals and reflect the economic and social well being of populations. Anthropometry is widely used, easily practiced by non-professionals, inexpensive, easily interpretable, scientifically acceptable, and a non-invasive measure of the general nutritional status of an individual or a population group (Cogill 2003: 3). The four building blocks or measures used to undertake anthropometric assessment are: age, sex, length/height, and weight. Each of these variables provides one piece of information about a person. When they are used together they can provide important information about a person’s nutritional status and are called an index. 
Different types of anthropometric indices commonly used to measure children nutritional status are weight-for-age (underweight), height-for-age (stunting), and weight-for-height (wasting). The advantage of weight-for-age index is that it depicts both past (chronic) and/or present (acute) under nutrition although it is unable to distinguish between the two. The height-for-age measurement is good for measuring the nutritional status in the past and is also considered the best indicator of chronic under nutrition reflecting cumulative effects of socioeconomic, environmental, health and nutritional conditions (van der Hoek et al. 2002: 80). The advantages of weight-for-height measurement are that it does not require data on age (it is sometimes difficult to know someone’s age in Indonesia) and can be used to differentiate between children who are overweight, normal or wasted.
The WHO recommends the use of deviations from the median or Z-score to observe growth. The equation to estimate a Z-score is;
Z-score = Value of Subject – The Median of Reference
               Standard Deviation of Reference

and the classifications of nutritional status are shown in table 1 below.

	Table 1. Nutritional Status Classifications

	
	≤ - 3 SD
	< - 2 SD
	≥ -2 SD until ≤ 2 SD
	> 2 SD

	Weight-for-age (WAZ)
	Severe malnourished
	Underweight
	Well nourished
	Overweight

	Height-for-age (HAZ)
	Severe stunting
	Stunting
	Well nourished
	

	Weight-for-height (WHZ)
	Severe wasting
	Wasting
	Well nourished
	Overweight


Source: Supariasa et al., 2002
Due to the lack of information on height in the SUSENAS data base, this paper uses only weight-for-age z-score to measure children nutritional outcome. 
3.2 The Determinants of Children Nutritional Status

Nutritional status is a multidimensional problem. It is influenced by many factors, for instance economy, education, socio culture, agriculture, health and similar such items. Figure 1 displays the UNICEF model (UNICEF 1998 in Depkes 2005: 1) of the associates of malnutrition. The direct determinants of malnutrition are an unbalanced system of food intake and infectious diseases. Lack of food intake reduces a body’s resistance to disease which interacts with sources of infection (arising from the tropical climate, bad environmental sanitation) and is translated into malnutrition. The indirect determinants of malnutrition are food availability in household, child care systems, health services, environmental hygiene and safe water. Lack of safe water contributes to a high incidence of diarrheal disease and chronic malnutrition. Parasites which are transferred by waterborne contamination consume nutrients, aggravate malnutrition, and retard children’s physical development (UNICEF 2003). The indirect determinants of malnutrition are influenced by education, knowledge and skill (Supariasa et al. 2002).                 
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          Source: Indonesian Health Department, 2005
Adapting the UNICEF framework shown in figure 2, Smith and Haddad (2000) categorize three levels of causality corresponding to immediate, underlying, and basic determinants of child nutritional status. The immediate determinants of child nutritional status at the level of the individual human being are dietary intake (energy, protein, fat, and micronutrients) and health status. These factors themselves are mutually dependent. A child with inadequate dietary intake is more susceptible to disease. In turn, disease reduces appetite, inhibits the absorption of nutrients in food, and competes for a child’s energy (ibid: 5). 
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The immediate determinants are influenced by three underlying determinants manifesting themselves at the household level which are food security, sufficient care for mothers and children, and a good health environment, including access to health services. Food security is accomplished when a person has access to enough food to lead an active and healthy life (World Bank 1986 in Smith and Haddad 2000: 5). Despite how much food is offered, no child grows without nurturing from other human beings. This aspect is captured in the idea of care for children and their mothers. Examples of caring practices are child feeding, health-seeking behaviours, support and cognitive stimulation for children, and care and support for mother during pregnancy and lactation. The third underlying determinant is health environment and services which are the accessibility of safe water, sanitation, health care, and environmental safety, including shelter. A key factor affecting all underlying determinants is poverty. The effects of poverty on child malnutrition are persistent. Poor households and individuals are incapable to attain food security, have inadequate resources of care, and are not able to utilize resources for health on a sustainable basis (ibid: 5, 7).

Finally, the underlying determinants are influenced by basic determinants including the potential resources obtainable to a country or community limited by the natural environment, access to technology, and the quality of human resources. Political, economic, cultural, and social factors influence the utilization of these potential resources and how they are translated into resources for food security, care, and health environments and services (ibid: 7).
As discussed below, I use Smith and Haddad’s framework, to organize my thoughts on the determinants of the nutritional status of young children. 

3.2.1 Immediate Determinants

Individual Genetic Endowments
Age

Many studies find that as children get older their nutritional status declines. This condition may be the outcome of insufficient consumption of food since they are no longer being breastfed. Failure to take into account these various considerations can lead to growth faltering, adverse reactions to foods, and possibly, to diseases later in life. Thus, weaning represents one of the most crucial dietary events in the life of an infant because; either the incorrect timing of the introduction of a food, or the use of inadequate foods may impair the health and development of a child (Scott and Duncan 2002: 153). 

Birth Order

It is often argued that the oldest child is the least malnourished and that subsequent children are increasingly poorly provided for. There are plausible explanations. Parents may have less time per child once their families become large. Additional children may stretch the household budget too far. Mothers become older and may become more tired as they have more children and thus can not so easily find the energy to devote as much attention to late-arriving children (Haughton and Haughton 1997: 543).

Health Shock

Nutritional and infectious diseases are commonly shown to go hand in hand, there is bidirectional influence in which malnutrition may predispose to infection or increase its severity, while infection itself results in nutritional abnormalities. In any population, the impact of malnutrition depends on the prevalence of infection, and the impact on infection depends upon the nutrition base. Infectious diseases kill approximately 10 million children each year before they reach the age of 5. Fifty percent of these deaths are associated with malnutrition. Seven in 10 of these deaths are due to diarrheal diseases, pneumonia, malaria, and measles, in combination with malnutrition. Globally, children who are poorly nourished have up to 160 days of illness each year, with 3-4 episodes of diarrhea and 4-5 illnesses owing to severe respiratory infections (Brundtland 2000: S1-S2).

3.2.2 Underlying Determinants

Child Care System and Mother’s Prenatal Care

Breastfeeding is recognized as integral in promoting infant and child health and well-being. The World Health Organization (WHO) recommends exclusive breastfeeding for the first 6 months of life, mainly because of potential immunological benefits which are considered to compensate nutritive expenses for infants. Breast milk from a woman who is in good health and nutritional status provides a complete food for healthy infants during the early months of life (Scott and Duncan 2002: 149, Wilson et al. 2006: 312). A case study in Bangladesh mentioned that practice of all observed childcares was 7 percent more likely to reduce underweight. The childcares included children initiated breast feeding immediately after birth, fed colostrums, continued exclusive breast feeding for up to 5 to 6 months, and initiated complementary feeding at 6 to 7 months. Furthermore, this study also mentioned that practice of all observed pregnancy cares was 26 percent more likely to reduce underweight on child. The pregnancy cares included mothers visited 3 or more antenatal sessions, took more than 150 iron folic acid tablets, ate more food during pregnancy than before, took daytime rest and never did hard physical labour or lifted heavy objects during pregnancy with the target child (Karim et al. 2004).
Parental Education Level

As stated by Haddad et al. (2003: 111) education captures-though imperfectly- the ability of each parent to obtain and use information about appropriate caring practices and health services for the child. When parents are more educated, their children are less likely to be malnourished. The interesting finding in Vietnam is that the effect of the father’s education is stronger than the education of the mother is (Haughton and Haughton 1997). Study in Mexico (Sanchez-Perez et al. 2007) states that in multivariate analyses, maternal education is significant associated with stunting. Added by Sahn (1990: 23) that education woman plays an important role in improving child’s long-term nutritional status. More education will consequently improve the mother’s knowledge and health practices and have a greater impact on child nutrition.

Household Characteristics

Female-Headed Households

Over the past 50 years there has been a dramatic increase in the number of female-headed households throughout the world. In addition, the easing of divorce laws in some countries has led to an increase in the number of divorced women caring for children without an adult male present. In most countries, disproportionately high numbers of female-headed households are in the lowest socioeconomic sector. The high rates of poverty among female-headed households are attributed to the absence of economically contributing males and lower wages, less education for women, fewer adult workers in the household, and child care needs (Staten et al. 1998: 699-700).

Maternal Employment Status

Women all over the world have the most important responsibility for their families’ nutrition. For that reason, any efforts to prevent malnutrition and develop health depend largely on women’s activities and women’s empowerment. Maternal income-generating activities are hypothesized to be associated to child nutrition status by a number of mechanisms. They increase household food accessibility by increasing production of food or by increasing household earnings and food spending. They may reduce the time spent by mother caring for feeding and breastfeeding their children. Mother income-generating activities may also raise mother’s access to resources to obtain food, decision-making power, and manage of income (Pierre-Louis 2007).
The effects of maternal employment status on child care and nutrition are as yet unclear and contradictory. Moore and Vaughan’s (1994: 197-198) nutrition survey found, six of the twenty women interviewed made a direct link between child malnutrition and women’s workload. In all six cases, the field preparation period and the harvesting period were indentified as seasons of the year in which children were likely to suffer because women did not have time to prepare food. Children left at home while their mothers are working must wait until her return before a meal is cooked. Given that the benefits of breastfeeding are well established, one potential barrier to breastfeeding is maternal employment. Haider et al. (2003: 480) has documented a negative correlation between full-time maternal employment and the duration of breastfeeding. Conversely, studies in Panama and Sri Lanka confirmed that maternal employment and income were positively related with children’s dietary intake, while study in Tanzania found no correlation between the mother farming workload and under three children WAZ and dietary intake (Pierre-Louis 2007).
Family Size and Number of Siblings Under 5 Years Old
Lanjouw and Ravalion (1995) show that larger households are negatively associated with child nutrition status since there is more competition for food. However, this is not a universal finding and other studies (Sahn 1990) show that household size is not linked to nutritional status.
Health Environment

Sanitation

A case study in Bangladesh mentioned that practice of all observed healthcares was 23 percent more likely to reduce underweight. The health cares included household used safe water for drinking and cleaning dishes, disposed household garbage in fixed covered place away from homestead, household members defecated in sanitary latrines and household members washed hands with soap and water after defecated (Karim et al. 2004). Chipika (1994) also said that child malnutrition found to be significantly related to the household’s hygienic practices particularly the availability of protected water sources and proper toilet facilities.

Access to Health Care Services

Access to health services is expected to influence nutritional status, as children without access to such services are more likely to be malnourished, reflected through weight loss which is associated with untreated diarrhea and other infectious diseases (Mekonnen et al. 2005: 9). A research in Indonesia from 1999 to 2003 mentioned that distance to a posyandu was associated with significantly increased risk of stunting (Berger et al. 2007). The importance of access to health care services also stated by Sahn (1990: 24) that children nutritional status is lower in communities where malaria is a serious health problem, where doctors are a greater distance from the community, and where nurses are absent. Therefore, an investment in health infrastructures that reduce the prevalence of diseases and similarly improve the availability of health care personnel offers a fruitful avenue for improving child nutrition.

Household Wealth/Assets

Having secured revenue would allow families to produce or pay for enough food to fulfil their essential biological needs. Several studies have distinguished the role of economic status in the provision of sufficient food and health care of children. In farm households, ownership of oxen or crossbred cows serves as a proxy for wealth or income indicator. In various studies, it was pointed out that an increase in household prosperity is likely to reduce child malnutrition (Mezgebu 2006: 18).
3.2.3 Basic Determinants

Regional Effect

The dummy variables for the different regions show very strong effects in Vietnam. The very poor third region has the most serious malnutrition, it is reasonable to speculate that these differences mainly reflect disparities in the level of personal income (Haughton and Haughton 1997). Study in Mexico (Sanchez-Perez et al. 2007) states that in multivariate analyses, region of residence is significantly associated with stunting. 
Chapter 4 Model Specifications
Drawing on the discussion in section 3.2, I build 5 models to estimate the determinants of child nutritional outcomes. To estimate child nutritional status, anthropometric indicators are transformed into z-score. Weight-for-age z-score is used as the dependent variable. 

Model 1 includes 4 categories of child’s nutritional status determinants as explanatory variables including individual genetic endowments, regional effect, child’s care system, and mother’s prenatal care.
Ni*ch = (ηi, θ, Ci, Mi, EM)



(1)

This basis specification is sequentially expanded to control for mother’s education level, household characteristics, health environment and household assets (models 2 to 5). Consequently, the final empirical specification is:

Ni*ch = (ηi, θ, Ci, Mi, EM, ΩHH, ΩHEnv, W)

(2)

where:
	Ni*ch
	Children nutritional status

	Immediate Determinants

	ηi
	Individual genetic endowments (i.e. age of child, sex of child, child birth order, and health shocks such as fever and diarrhea) 

	Underlying Determinants

	Ci
	Child care system (i.e. breastfeeding period and vitamin A capsule consumption)

	Mi
	Prenatal care for mother (i.e. visiting antenatal care service and consuming iron tablets)

	EM
	Mother’s educational level 

	ΩHH
	Characteristics of household (i.e. female-headed household, head of household employment status, head of household education level, mother employment status, household size, and number of siblings under age five) 

	ΩHEnv
	Health environment (i.e. toilet type, availability of toilet facility, access to drinking water, floor type, access to public health centre, and distance to public health centre)

	W
	Household wealth/assets (i.e. access to electricity, having LPG stove, radio set, etc)

	Basic Determinants

	Θ
	Regional effect (i.e. area and region in which the observations reside)


These equations are estimated using two approaches - Ordinary Least Square (OLS) and Probit regressions. In the case of OLS regression the dependent variable is the z-score while in the case of the Probit models the z-scores is used to classify children into two categories: WAZ ≥ -2 SD (well nourished) and WAZ <-2 SD (underweight/malnourished). To assess and account for potential bias due to sample selection effects (z-scores are only available for those who go to a posyandu) I use a Heckman Selection model.  

Chapter 5 Data
In order to estimate equation (2), first, I need data on children’s weight, age and sex to construct child’s nutritional status (weight-for-age z-score). Second, I need data on children characteristics, child care system, mother level education and prenatal care, household characteristics, health environment, regional effect, and household assets as explanatory variables. 

5.1 The Sample

The data for this paper are drawn from the Indonesian National Socio Economic Survey (SUSENAS)
 conducted by the Indonesian Bureau of Statistics. Since 1993, SUSENAS surveys cover a nationally representative sample typically composed of 200,000 households. Each survey contains a core questionnaire which consists of a household roster listing the sex, age, marital status, and educational attainment of all household members, supplemented by modules covering about 60,000 households that are rotated over time to collect additional information such as health care and nutrition, household income and expenditure, and labour force experience. The collection of SUSENAS data is designed to produce reliable estimates at district/provincial levels

. 
In this paper, the sample is restricted to children less than 5 years of age (0-59 months). To fulfil the information needs on health care and nutrition, I use the 2004 survey round of the SUSENAS data base which   contains a module with the required information. Information is collected from households which have under-age-five year children and only the youngest child is included in the sample of observations. From 66,755 households there are about 20,210 households who have children under-age-five but there are only 10,299 (50.96 percent) children on whom there is anthropometric data which are used to construct weight-for-age z-score, a measurement of children nutritional status. Given the sharp drop in the sample, it is likely that the data suffer from non-random sample selection, an issue which will be dealt with later on in the text. The anthropometric data basically is taken from past month body weighing at posyandu using a tool called dacin
. It is an Indonesian Scale made from light materials with 25 kg maximal capacity and 0.1 kg carefulness. According to its capacity, I dropped 21 observations that have weight more than 25 kg, hence the total of observations becomes 10,278 children. 

5.2 The Z-Score

The z-score is calculated as the difference between each child’s weight and the median weight of that child’s reference age group, expressed as a proportion of the standard deviation of the reference group. The standard or reference population used here is the National Centre for Health Statistics (NCHS) standard, which is recommended for use by UNICEF and the WHO
. Indonesian Health Department also uses this standard to calculate the z-score for measuring underweight prevalence in Indonesia.

Measurement of child’s nutritional status can be determined by using 3 different types of anthropometric indices which are weight-for-age, height-for-age, and weight-for-height z-score. This study uses only weight-for-age z-score (WAZ) as a dependent variable rather than height-for-age z-score (HAZ) and weight-for-height z-score (WHZ) because there is no information about height of children in the SUSENAS survey. Using WAZ as measurement of child nutritional status is more representative for short term or the current nutritional condition of children.

Figure 3. Children Z-Score
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After obtaining the weight-for-age z-scores, figure 3 shows that there are extreme values of the z-scores which are between -9.54 SD and +13.99 SD. WHO (1995: 129-149) states that in general, abnormal anthropometry is statistically defined as an anthropometry value below -2 standard deviation (SD), or above +2 SD. Such extreme values may be caused by errors in the anthropometric measurement itself or in the reported age. Common mistakes include the recording of weight and recording the wrong birth year so that the age of the child is incorrect. For the purposes of this analysis, I treat values more than 4 z-score units from the observed mean z-score as errors. To check the sensitivity of this restriction I also expand the range of acceptable scores to <-5 SD and >+5 SD. The justification for this restriction is based largely on my experience as a nutritionist, based on which it seems unlikely that children lay in the range outside -4 SD and +4 SD. Furthermore, my estimates do not change much when I use the WHO directive of <-5 SD and >+5 SD (WHO, 1995). Imposing this restriction leads me to discard 876 observations whose z-scores lay in the range -4 SD to +4 SD.
Table 2 illustrates summary statistics of children nutritional status. It shows that, on average, these children have poor weight for age z-score relative to a well nourished reference population. This is indicated by the z-score, calculated by standardizing a child’s weight given age and sex against an international standard of well nourished children. A z-score of -0.93 indicates that given age and sex, the child’s weight is 0.93 standard deviation below the median child in that age/sex group. Roughly one in four children are underweight that is they have z-score of -2 or lower.

Table 2. Descriptive Statistics on Children Nutritional Status 

	
	Mean
	Standard Deviation

	Weight-for-age z-score (SD)
	-0.93
	1.464

	% Children underweight (<-2 SD)
	23.28%
	0.423


5.3 Summary Statistics of the Variables

Table 3 presents descriptive statistics of the variables used in the analysis. The determinants of nutritional outcome are subdivided into individual genetic endowments, child care system, mother’s prenatal care, mother education level, characteristics of household, health environment, household assets, and regional effect.
Individual genetic endowments consist of child’s age, sex, birth order, and health shock suffered in past month such as fever and diarrhea. The age of the observations is from 0 to 59 months old with an average of 27.5 months and almost similar proportion of sex in which girls are 48 percent and boys are 52 percent. Child birth order varies amongst households from 1 to 10 and the average birth order is 2. The rate of children suffering from  fever  in  the  past 

 Table 3. Descriptive Statistics of the Determinants of Child Nutritional Status Variables

	Variable
	Obs
	Mean
	St. Deviation
	Min
	Max

	 Individual Genetic Endowment
	
	
	
	
	

	Age of child (months)
	19334
	27.5
	15.712
	0
	59

	Sex of child (=1 if female)
	19334
	0.48
	0.499
	0
	1

	Child birth order
	19334
	2.3
	1.322
	1
	10

	Health shock fever (=1 if yes)
	19334
	0.31
	0.462
	0
	1

	diarrhea (=1 if yes)
	19334
	0.04
	0.205
	0
	1

	
	
	
	
	
	

	Regional Effect
	
	
	
	
	

	Rural (=1 if yes)
	19334
	0.44
	0.497
	0
	1

	Region Java
	19334
	0.41
	0.491
	0
	1

	Sumatera
	19334
	0.25
	0.433
	0
	1

	Sulawesi
	19334
	0.11
	0.314
	0
	1

	Kalimantan
	19334
	0.09
	0.296
	0
	1

	Other islands
	19334
	0.13
	0.340
	0
	1

	
	
	
	
	
	

	Mother Education Level
	
	
	
	
	

	No education completed
	19334
	0.13
	0.334
	0
	1

	Primary education
	19334
	0.35
	0.477
	0
	1

	Junior secondary
	19334
	0.21
	0.408
	0
	1

	Senior secondary
	19334
	0.23
	0.421
	0
	1

	Higher
	19334
	0.08
	0.421
	0
	1

	
	
	
	
	
	

	Child Care System
	
	
	
	
	

	Breastfeeding period
	19334
	15.49
	8.841
	0
	59

	Exclusive breastfeeding
	19334
	3.48
	3.646
	0
	48

	Breastfeeding + other inputs
	19334
	12.02
	8.759
	0
	58

	Vitamin A
	19334
	1.14
	1.085
	0
	3

	
	
	
	
	
	

	Mother’s Prenatal Care
	
	
	
	
	

	Antenatal care
	17157
	6.19
	3.221
	0
	24

	Iron tablet consumption
	13084
	0.199
	0.399
	0
	1

	
	
	
	
	
	

	Special Household Characteristics
	
	
	
	
	

	Sex of household head (=1 if female)
	19334
	0.05
	0.209
	0
	1

	Working household head (=1 if yes)
	19334
	0.93
	0.261
	0
	1

	Household head education level
	
	
	
	
	

	No education completed
	19334
	0.16
	0.363
	0
	1

	Primary education
	19334
	0.30
	0.460
	0
	1

	Junior secondary
	19334
	0.18
	0.382
	0
	1

	Senior secondary
	19334
	0.25
	0.435
	0
	1

	Higher
	19334
	0.11
	0.309
	0
	1

	Working mother
	19334
	0.32
	0.468
	0
	1

	Household size
	19334
	4.8
	1.623
	2
	15

	Number of siblings under 5 years old
	19334
	1.17
	0.405
	1
	5

	
	
	
	
	
	

	Health Environment
	
	
	
	
	

	Flush toilet (=1 if yes)
	19334
	0.49
	0.499
	0
	1

	Toilet facility: Private toilet
	19334
	0.59
	0.491
	0
	1

	Shared toilet
	19334
	0.12
	0.319
	0
	1

	Public toilet
	19334
	0.05
	0.209
	0
	1

	None
	19334
	0.25
	0.430
	0
	1

	Access to drinking water:
	
	
	
	
	

	Bottled water
	19334
	0.02
	0.148
	0
	1

	Tap
	19334
	0.19
	0.395
	0
	1

	Pump
	19334
	0.12
	0.325
	0
	1

	Well
	19334
	0.46
	0.498
	0
	1

	Spring
	19334
	0.13
	0.331
	0
	1

	River
	19334
	0.04
	0.191
	0
	1

	Rain
	19334
	0.04
	0.194
	0
	1

	Floor type (=1 if not earth)
	19334
	0.87
	0.338
	0
	1

	Access to public health centre (=1 if yes)
	19334
	0.98
	0.155
	0
	1

	Distance to public health centre
	19334
	3.81
	8.013
	0
	99

	
	
	
	
	
	

	Household Assets
	
	
	
	
	

	Electricity (=1 if yes)
	19334
	0.83
	0.372
	0
	1

	LPG stove (=1 if yes)
	19334
	0.15
	0.358
	0
	1

	Radio set (=1 if yes)
	19334
	0.67
	0.470
	0
	1

	Television set (=1 if yes)
	19334
	0.64
	0.479
	0
	1

	Refrigerator (=1 if yes)
	19334
	0.19
	0.398
	0
	1

	Telephone/hand phone (=1 if yes)
	19334
	0.14
	0.349
	0
	1

	Computer set (=1 if yes)
	19334
	0.02
	0.152
	0
	1

	Motorcycle (=1 if yes)
	19334
	0.31
	0.461
	0
	1

	Car (=1 if yes)
	19334
	0.15
	0.211
	0
	1

	Parabola antenna (=1 if yes)
	19334
	0.05
	0.227
	0
	1


month is much higher (31 percent) than children suffering from diarrhea which is only 4 percent.

A large proportion of children (41 percent) live in Java Island and urban areas (56 percent). Description of mother education level shows that 35 percent of mothers have primary education, followed by junior secondary and senior secondary level which are more or less at about 20 percent. 

The child care system variables show that there are some children who are breast fed for the entire duration while there are others who never get breastfeeding; however on average, duration of breastfeeding is 15 months which is less than health recommendation that children should have breastfeeding until age of 24 months old. WHO recommendation to give breast milk exclusively to infants during the 6 months of their life is still not met. This study finds that on average a mother gives her breast milk exclusively only for the first 3.5 months of her infant. Promotion of vitamin A consumption that every child below 5 years old has to consume vitamin A at least 2 capsules every year (1 capsule every February and August) is also still not attained because from the data below it describes that a child only consumed 1 capsule, on average, in past year. 

Mother’s prenatal care variable indicates that on average a mother visited antenatal care services 6 times to check her health. This shows that visiting antenatal care services is well implemented since Indonesian Health Department recommends visiting minimally 4 times antenatal care services during pregnancy period. Besides visiting antenatal care during pregnant period, a pregnant woman is recommended to consume at least 90 iron folic acid tablets during her pregnancy. The data shows that only around 20 percent of pregnant women consume more than 90 tablets of iron folic acid. It is very low if we compare with Indonesian Health Department’s target which is 80 percent.

Special household characteristic consists of sex of household head, household head employment and education levels, working mother, number of household members, and number of siblings under 5 years old. This characteristic describes that there are 5 percent of households that have a female as household head and 93 percent of household head are employees. Description of household head education levels has more or less the same characteristics with mother education levels that primary education level is more widely spread (30 percent) than others. The data depict that there are 32 percent of mothers who have job outside their homes. Range of household members within a family is from 2 to 15 persons with on average 5 people per household. On average every child has one sibling under 5 years old, with a range from 1 to 5 of siblings.

Variables capturing the health environment include the type of toilet that a household has, toilet availability within the house, how a household accesses drinking water, type of household floor, and household access and distance to public health centre. 49 percent of households have a flush toilet in their house and 59 percent use a private toilet, however there are 25 percent of households who do not have a toilet in their house. Using a well dominates other water source with 46 percent of households using it as source of drinking water and majority of households (87 percent) has non-earth floor type. Almost all households have access to public health care, it can be seen that on average 98 percent of households have access with an average distance of around 4 kilometres.

Household assets includes household ownership of assets such as LPG stove, radio set, television set, refrigerator, telephone or hand phone, computer set, motorcycle, car, parabola antenna, and household’s access to electricity. From table 4 we can see that 83 percent of households have access to electricity and the common assets that are held by almost 70 percent of households are radio set and television set while only 2 percent of households have a computer.   

Chapter 6 Empirical Findings
In order to assess the determinants of children’s nutritional status age 0 to 59 months in Indonesia, this study focuses only on weight-for-age z-score as a dependent variable and uses Ordinary Least Squares (OLS) and a Probit model to estimate 5 different models/specifications. The models are built based on equation 1 and equation 2 and categories of variables are sequentially added to examine robustness across specifications. 
The analysis highlights the variables that are linked to the KADARZI intervention to examine whether the KADARZI approach is likely to influence child nutritional status. In particular, attention centres on the breastfeeding period (2nd KADARZI indicator which concerns giving breast milk only to babies during their first 6 months age). Consuming a vitamin A capsule for children and iron folic acid tablets for pregnant woman is used to assess the 5th KADARZI indicator which is getting and giving supplementation of nutrients to family member who need them. The 1st indicator which is controlling body weight regularly will be discussed in a separate section, the 3rd (eating various food) and the 4th (consuming iodized salt) indicator can not be examined because the SUSENAS data does not provide this information. 

Model 1 includes controls that proxy for individual genetic endowments, regional effects, child care system and mother’s prenatal care. Model 2 controls for mother’s education level in the form of dummy variables for each level of education. Model 3 adds additional household characteristics, while model 4 and 5 control for health environment and household assets. 

6.1 Children Nutritional Patterns

The SUSENAS data (table 4 and 5) indicates that malnutrition (severe malnutrition and underweight) for a large proportion of children begins after the first six months of life. The risk of malnutrition increases sharply in the second year of life (beginning at age 12 months), when most children stop breastfeeding and begin relying almost exclusively on solid foods. This is similar to Haughton and Haughton’s (1997) study on Vietnamese children which shows that nutritional status falls as children are weaned.
Rates of child malnutrition are not similar across boys and girls and children in rural and urban areas. The anthropometric data shows no evidence of bias against girls. Boys are likely to be more malnourished than girls. We can see that on average around 12.73 percent of boys are underweight while 10.55 percent of girls are also in the same status. An interesting result is also shown by the data that children who live in urban area are more malnourished than children from rural areas. There are around 12.37 percent underweight children living in urban area and about 10.9 percent of rural children are underweight.   
Table 4. Children Malnutrition Rates by Age
	Age Group
	Weight for Age Z-Score
	Total

	
	≤ -3 SD
	> -3 SD to <-2 SD
	≥ -2SD to ≤ 2 SD
	>2 SD
	

	0-6 months
	34

(0.36)
	105

(1.12)
	1,098

(11.68)
	80

(0.85)
	1,317

(14.01)

	7-11 months
	53

(0.56)
	116

(1.23)
	867

(9.22)
	33

(0.35)
	1,069

(11.37)

	12-17 months
	123

(1.31)
	278

(2.96)
	1,159

(12.33)
	59

(0.63)
	1,619

(17.22)

	18-23 months
	53

(0.56)
	136

(1.45)
	569

(6.05)
	23

(0.24)
	781

(8.31)

	24-35 months
	173

(1.84)
	344

(3.66)
	1,383

(14.71)
	76

(0.81)
	1,976

(21.02)

	≥ 36 months
	236

(2.51)
	538

(5.72)
	1,794

(19.08)
	72

(0.76)
	2,640

(26.16)

	T o t a l
	672

(7.15)
	1,517

(16.13)
	6,870

(73.07)
	343

(3.65)
	9,402

(100)


Notes: ≤ -3 SD is severe malnutrition, > -3 SD to <-2 SD is underweight, ≥ -2SD to ≤ 2 SD is well nourished, >2 SD is overweight; percentage in parenthesis
Table 5. Children Malnutrition Rates by Sex and Location
	Location
	Weight for Age Z-Score
	Total

	
	≤ -3 SD
	> -3 SD to <-2 SD
	≥ -2SD to ≤ 2 SD
	>2 SD
	

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	

	Urban
	193

(2.05)
	179

(1.9)
	446

(4.74)
	346

(3.68)
	1,672

(17.78)
	1,682

(17.89)
	68

(0.72)
	96

(1.02)
	4,682

(49.8)

	Rural
	160

(1.7)
	140

(1.49)
	398

(4.23)
	327

(3.48)
	1,766

(18.78)
	1,750

(18.61)
	74

(0.79)
	105

(1.12)
	4,720

(50.2)

	T o t a l
	353

(3.75)
	319

(3.39)
	844

(8.98)
	673

(7.16)
	3,438

(36.57)
	3,432

(36.5)
	142

(1.51)
	201

(2.14)
	9,402

(100)


Notes: ≤ -3 SD is severe malnutrition, > -3 SD to <-2 SD is underweight, ≥ -2SD to ≤ 2 SD is well nourished, >2 SD is overweight; percentage in parenthesis
6.2 The Determinants of Body Weight Controlling

As explained in the first chapter, the first KADARZI indicator is controlling body weight regularly to monitor and control child growth. This indicator may be viewed as a description of a community’s utilization of health facilities. As described in the previous section, only 50.96 percent of children go to a posyandu to control their body weight. The probability of utilizing the posyandu is estimated using a Probit regression model which examines the relation between child weight monitoring and possible risk factors
. Sex and age of child, parental education, the number of children under-age-five years within the household, distance to the public health centre
, rural area, regional effect and employed mother are strong predictors of failure of monitoring the children growth. According to Berger et al. (2007: 1330) that “the 5 main reasons given by the mother, father, or guardian for not going to the posyandu were that the health post was not active, they thought the child was already too old, they thought immunizations were already complete, they utilize other health services, or that the health post was too far.”
Table 6. The Relation between the Child Weight Monitoring and Possible Risk Factors

	Variablesa
	dF/dx
	Robust Standard Error

	Child’s sex (=1 if female)
	0.017**
	0.007

	Age of child (ref: 0-6 months)
	
	

	   7 - 11 months
	-0.015
	0.018

	   12 - 17 months
	-0.121*
	0.015

	   18 - 23 months
	-0.161*
	0.017

	   24 - 35 months
	-0.236*
	0.013

	   ≥ 36 months
	-0.357*
	0.013

	Mother education levelb
	
	

	   Primary education
	0.054*
	0.013

	   Junior secondary
	0.97*
	0.014

	   Senior secondary
	0.113*
	0.015

	   Higher
	0.030***
	0.018

	Father education levelb
	
	

	   Primary education
	0.029**
	0.012

	   Junior secondary
	0.046*
	0.014

	   Senior secondary
	0.083*
	0.014

	   Higher
	0.064*
	0.016

	Number of sibling under 5 years old
	-0.053*
	0.009

	Distance to public health centre
	-0.005*
	0.001

	Rural (=1 if yes)
	0.028*
	0.008

	Regionc
	
	

	   Sumatera
	-0.217*
	0.009

	   Sulawesi
	-0.209*
	0.012

	   Kalimantan
	-0.184*
	0.012

	   Other islands
	-0.097*
	0.012

	Working mother

	-0.004
	0.008

	Observations
	19,334
	

	Pseudo R-squared
	0.092
	


aDependent variable is the probability of a child being monitored (1=yes, 0=no).

bNo education completed as reference variable.

cJava as reference variable.

 *1% level of significant, **5% level of significant, ***10% level of significant

This study finds as indicated in table 6, that almost all explanatory variables are significant at 1 percent level. It shows that being younger, a girl and having higher education level of mother-compared with no education completed-is associated with an increased probability of child weight monitoring. Similarly, higher education level of father compared with no education completed is also associated with an increased probability of going to posyandu. An increase in the number of siblings under 5 years of age in the household is associated with a 5.3 percentage point reduction in the probability of being monitored. This result is similar to Berger et al. (2007, p: 1329) who stated that an increase in the number of children under 6 years of age in the household was associated with decreased odds-by 0.80 if having 2 siblings to 0.66 if having more than 4 siblings-of being reached by the vitamin A program.  Desai (1995 in Mekonnen et al. 2005: 7) argues that the presence of a sibling aged 0-5 years as siblings of a similar age are likely to compete for parental resources.

Other variables such as increasing distance to public health centre and children who live outside Java region are also associated with a decreased probability of weight monitoring. Nevertheless, children who live in rural area have increasing probability to monitor their weight; it might be because people from rural area are more obedient and have limited choice in health service utilization rather than people from urban area. 

From the discussion above we can see that on average those who go to the posyandu have better educated mother and father, it seems that there is a positive selection and it is likely that I have a non-random sample problem. The implications of this problem are discussed below. 
6.3 The Determinants of Child Nutritional Status
As mentioned in the previous section only 50.96 percent of children go to a posyandu to control their body weight. Given the results from the Probit model this is likely to be a non-random sample of children and this may limit the generalizability of the estimates. To examine whether the estimates are affected by this sample selection, I employ a Heckman selection model using working mother, access and distance to health care services variables as instruments. Notwithstanding the fact that it appears that those children whose body weight is regularly monitored belong to more educated families, a comparison of OLS and selection-corrected estimates shows that the two sets of estimates (see Table A2) are not very different.  For example, the effect of age, sex, mother’s education and regional effects are very similar. Of particular interest in this paper, both estimates show the same effect of breastfeeding period, consuming vitamin A capsule and iron tablets, and visiting antenatal care on child nutritional status. It is of course possible that the lack of difference may well be due to the quality of the instruments, however, given the available data I am unable to probe this issue any further.    
Having established that the estimates are not sensitive to the sample composition this section discusses the results obtained from a multivariate OLS analysis of 5 models. Estimates are presented in table 7 and show the estimated value with heteroskedasticity-consistent standard errors. Using 5 specifications in this study allows me to check for robustness and sensitivity of variables that determine child nutritional status. I comment on the final specification but also where necessary highlight differences across specifications. Giving specific attention to the 2ndKADARZI indicator which is breastfeeding practice and the 5th indicator that is nutrients supplementation program for children and pregnant women I want to assess whether these policy-linked variables are relevant for child nutrition.

There are many effective nutrition and health interventions that could accelerate reduction of malnutrition in the short run. Some of these interventions-particularly vitamin A supplementation for children under age five, iron supplementation for pregnant women, and some types of nutrition education and behaviour change initiatives-are more cost-effective than others (Haddad et al. 2003: 124-125). The role of child care system which is child breastfeeding, timing of introducing of complementary foods for the first time, and giving a vitamin A capsule every six month has a significant effect on child nutritional status in this study. Its effect is robust to inclusion of household assets. Child taking vitamin A capsule is associated with positive effect on child nutritional status; consuming a vitamin A capsule is associated with an increase of a child’s WAZ by 0.048, ceteris paribus, this indicates that the child’s weight goes up from 0.93 to 0.88 below the median child in that given age/sex group since the number of vitamin A capsules goes up by 1, or a marginal effect of 5.3 percent.  This result is supported by Berger et al. (2007: 1330) who find that children who did not receive a vitamin A capsule were significantly more likely to have WAZ <-2 SD (underweight) compared with children who received a vitamin A capsule with odd ratio of 0.79. An important function of vitamin A supplementation is its ability to repair immune function, and that the body is unable to properly resist infection without this micronutrient. Vitamin A supplementation is therefore a crucial immediate intervention that can break the malnutrition-infection complex. By increasing resistance to infection, it reduces case fatality rates when the infection does occur, as in diarrheal disease (Bruntland 2000: S3). Relevant to this study is the finding that health shocks such as fever and diarrhea have a negative effect on child nutritional status. If a child has fever or diarrhea during the past month, it will reduce a child’s WAZ by 0.074 or 0.126 standard deviation. Nevertheless, diarrhea variable is statistically insignificant.

The WHO (WHO 1995: 136) recommends “exclusive breastfeeding for the first 6 months of life, primarily because of potential immunological benefits which are deemed to outweigh nutritive costs for infants and associated with lower infant mortality and morbidity and better growth during the first 4 months since partial breastfeeding is less protective.” The period from 4 to 6 months after birth is considered a time of transition, when some breastfed infants require foods in addition to breast milk to provide certain key nutrients such as iron and zinc which are known to be essential for adequate growth. However, because complementary foods tend to reduce breast milk intake, their introduction should be delayed as long as possible to maximize the nutritional and immunological protection provided by breastfeeding. This study shows that an additional month of breastfeeding practice is associated with the increasing of child’s WAZ by 0.01 and the sooner a child is weaned or introduced to complementary foods the lower the nutritional status of that child by 0.018 standard deviations, ceteris paribus. The results imply that if the mean breastfeeding period of 15 months is raised to 24 months-as recommended-then the effect is an increase in WAZ of 0.09 SD which translates into an increase of the mean z-score from -0.93 to -0.84 (or an increase in the mean z-score by about 10 percent). Likewise if the period of exclusive breastfeeding increases from the mean of 3.5 months to 6 months as recommended then the average child’s weight may be expected to increases from a mean z-score of -0.93 to -0.89, an increase of 4.3 percent.
Chronic malnutrition has its major effects in both the short and medium terms via the nutrition of the mother during pregnancy. It can even have long-term, intergenerational effects (Scott and Duncan 2002: 119). The intervention for pregnant women which is iron supplementation in this study shows significant and robust effect on child nutritional status. Consumption of more than 90 iron tablets during pregnancy is associated with an increase in a child’s WAZ of 0.064 points. In other words, at the mean the WAZ score of children whose mother’s consumed 90 iron tablets is -0.866 as compared to the sample WAZ of -0.93 or a marginal effect of 6.9 percent. Antenatal care visiting during pregnancy period also has positive and robust effect on child’s WAZ. Every additional visit to check her pregnancy is associated with an increase of child’s WAZ by 0.016 point. It represents that every number of visiting increases by 1 then the effect is that the child’s weight goes up from 0.93 to 0.91 below the median child in that given age/sex group. For these reasons, Indonesian Ministry of Health recommends that pregnant woman consume 90 iron tablets minimally and visit antenatal care service, 4 times minimally, during her pregnancy.   

Most of the variables that capture the individual genetic endowment (age of child, sex of child, child birth order), the health shocks variables, the regional effects (area and region of resident variables) reveal a stable pattern and do not alter as different sets of variables are added to the specification. The estimates indicate strong age effects, with z-score declining with age. While sex and birth order also appear to have strong significant effect on child’s WAZ. Children who are 36 months or older have lower z-scores than 0-6 month age children by 1.039. Stifel and Alderman (2006) and Aturupane et al. (2008) also find that as children get older their nutritional status declines. This condition may be the outcome of insufficient food consumption once they stop breastfeeding. Failure to take into account these various considerations can lead to growth faltering, adverse reactions to foods, and possibly, to diseases later in life. Thus, weaning represents one of the most crucial dietary events in the life of an infant because, either the incorrect timing of the introduction of a food, or the use of inadequate foods may impair the health and development of a child (Scott and Duncan 2002: 153). Haughton and Haughton (1997) also stated in their study that Vietnamese children nutritional status was falling behind as they were weaned.

 
The result shows boys are likely malnourished than girls that boys will have 0.215 z-scores lower than girls is supported by Stifel and Alderman (2006) and Haddad et al. (2003: 118) who found that the anthropometric data show no evidence of bias against girls, even in countries where it is commonly suspected, such as Nepal and Pakistan. Z-scores are almost always  higher  on 

Table 7.  The Determinants of Child Nutritional Status (OLS)
	Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5

	
	Coeff
	Std. Err
	Coeff
	Std. Err
	Coeff
	Std. Err
	Coeff
	Std. Err
	Coeff
	Std.

Err

	 Individual Genetic Endowments
	
	
	
	
	
	
	
	
	

	- Age of child (ref: 0-6 months)
	
	
	
	
	
	
	
	
	
	

	   7 - 11 months
	-0.639*
	0.065
	-0.637*
	0.065
	-0.634*
	0.065
	-0.629*
	0.065
	-0.636*
	0.065

	   12 - 17 months
	-0.825*
	0.068
	-0.817*
	0.068
	-0.822*
	0.068
	-0.827*
	0.068
	-0.831*
	0.068

	   18 - 23 months
	-0.842*
	0.084
	-0.838*
	0.083
	-0.841*
	0.084
	-0.848*
	0.083
	-0.859*
	0.083

	   24 - 35 months
	-0.890*
	0.076
	-0.885*
	0.076
	-0.890*
	0.077
	-0.893*
	0.077
	-0.909*
	0.077

	   ≥ 36 months
	-1.007*
	0.076
	-1.000*
	0.075
	-1.005*
	0.077
	-1.014*
	0.077
	-1.039*
	0.077

	- Sex of child (=1 if female)
	0.212*
	0.033
	0.211*
	0.033
	0.213*
	0.033
	0.216*
	0.033
	0.215*
	0.032

	- Child birth order
	-0.027***
	0.014
	-0.014
	0.015
	-0.029
	0.021
	-0.027
	0.021
	-0.025
	0.021

	- Health Shock
	
	
	
	
	
	
	
	
	
	

	   Fever (=1 if yes)
	-0.091*
	0.035
	-0.079**
	0.035
	-0.076**
	0.035
	-0.072**
	0.035
	-0.074**
	0.035

	   Diarrhea (=1 if yes)
	-0.127
	0.084
	-0.117
	0.083
	-0.121
	0.083
	-0.134
	0.082
	-0.126
	0.081

	Regional Effect
	
	
	
	
	
	
	
	
	
	

	- Rural (=1 if yes)
	0.026
	0.035
	-0.035
	0.036
	-0.065***
	0.037
	-0.128*
	0.04
	-0.153*
	0.040

	- Region (ref: Java)
	
	
	
	
	
	
	
	
	
	

	   Sumatera
	-0.015
	0.046
	-0.043
	0.046
	-0.054
	0.046
	-0.044
	0.047
	-0.024
	0.049

	   Sulawesi
	-0.175*
	0.063
	-0.208*
	0.063
	-0.233*
	0.063
	-0.238*
	0.064
	-0.183*
	0.067

	   Kalimantan
	-0.111
	0.069
	-0.124***
	0.069
	-0.138**
	0.069
	-0.082
	0.075
	-0.066
	0.076

	   Other islands
	-0.195*
	0.049
	-0.202*
	0.049
	-0.210*
	0.050
	-0.195*
	0.052
	-0.127**
	0.055

	Child Care System
	
	
	
	
	
	
	
	
	
	

	Breastfeeding period
	0.008
	0.005
	0.008
	0.005
	0.009***
	0.005
	0.009***
	0.003
	0.010***
	0.005

	Breastfeeding + other inputs
	-0.019*
	0.005
	-0.019*
	0.005
	-0.019*
	0.005
	-0.019*
	0.005
	-0.018*
	0.005

	Vitamin A
	0.049*
	0.019
	0.048**
	0.019
	0.049*
	0.019
	0.049*
	0.019
	0.048**
	0.019

	Mother's Prenatal Care
	
	
	
	
	
	
	
	
	
	

	Antenatal care
	0.031*
	0.005
	0.025*
	0.006
	0.023*
	0.005
	0.02*
	0.005
	0.016*
	0.006

	Iron tablet consumption
	0.081**
	0.039
	0.069***
	0.039
	0.068***
	0.039
	0.068***
	0.039
	0.064***
	0.039

	Mother Education Level
	
	
	
	
	
	
	
	
	
	

	(ref: no education completed)
	
	
	
	
	
	
	
	
	
	

	Primary education
	
	
	0.177*
	0.061
	0.121***
	0.064
	0.108***
	0.064
	0.092
	0.064

	Junior secondary
	
	
	0.231*
	0.065
	0.118***
	0.069
	0.086
	0.07
	0.059
	0.070

	Senior secondary
	
	
	0.369*
	0.065
	0.203*
	0.071
	0.144**
	0.072
	0.063
	0.073

	Higher
	
	
	0.553*
	0.081
	0.385*
	0.089
	0.318*
	0.090
	0.184**
	0.091

	Household Characteristics
	
	
	
	
	
	
	
	
	
	

	- Sex of hh head (=1 if female)
	
	
	
	
	-0.035
	0.078
	-0.033
	0.078
	-0.021
	0.078

	- Working hh head (=1 if yes)
	
	
	
	
	0.024
	0.062
	0.025
	0.062
	0.024
	0.061

	- Household head education level
	
	
	
	
	
	
	
	
	
	

	  (ref: no education completed)
	
	
	
	
	
	
	
	
	
	

	   Primary education
	
	
	
	
	0.143*
	0.055
	0.133**
	0.055
	0.12**
	0.055

	   Junior secondary
	
	
	
	
	0.198*
	0.064
	0.179*
	0.064
	0.159**
	0.064

	   Senior secondary
	
	
	
	
	0.332*
	0.061
	0.291*
	0.062
	0.236*
	0.062

	   Higher
	
	
	
	
	0.346*
	0.071
	0.311*
	0.072
	0.215*
	0.072

	- Working mother (=1 if yes)
	
	
	
	
	-0.042
	0.037
	-0.042
	0.037
	-0.055
	0.037

	- Household size
	
	
	
	
	0.018
	0.015
	0.010
	0.015
	-0.003
	0.015

	- Number of siblings <5 years old
	
	
	
	
	-0.0002
	0.048
	0.014
	0.048
	0.021
	0.048

	Health Environment
	
	
	
	
	
	
	
	
	
	

	- Flush toilet (=1 if yes)
	
	
	
	
	
	
	0.155*
	0.044
	0.11**
	0.044

	- Toilet facility (ref: private toilet)
	
	
	
	
	
	
	
	
	
	

	   Shared toilet
	
	
	
	
	
	
	-0.136*
	0.05
	-0.062
	0.050

	   Public toilet
	
	
	
	
	
	
	0.068
	0.093
	0.144
	0.094

	   None
	
	
	
	
	
	
	-0.026
	0.052
	0.024
	0.053

	- Source of drinking water 
	
	
	
	
	
	
	
	
	
	

	   (ref: rain water)
	
	
	
	
	
	
	
	
	
	

	   Bottled
	
	
	
	
	
	
	0.292**
	0.132
	0.203
	0.132

	   Tap
	
	
	
	
	
	
	0.064
	0.100
	0.022
	0.099

	   Pump
	
	
	
	
	
	
	0.029
	0.103
	0.005
	0.102

	   Well
	
	
	
	
	
	
	0.051
	0.095
	0.052
	0.094

	   Spring
	
	
	
	
	
	
	0.080
	0.106
	0.089
	0.106

	   River
	
	
	
	
	
	
	-0.347
	0.148
	-0.351**
	0.148

	- Floor type (=1 if not earth)
	
	
	
	
	
	
	0.065
	0.052
	0.018
	0.053

	- Access to public health centre (=1 if yes)
	
	
	
	
	
	
	-0.004
	0.111
	-0.017
	0.112

	- Distance to public health centre
	
	
	
	
	
	
	-0.003
	0.003
	-0.003
	0.003

	Household Assets
	
	
	
	
	
	
	
	
	
	

	Electricity (=1 if yes)
	
	
	
	
	
	
	
	
	-0.055
	0.066

	LPG stove (=1 if yes)
	
	
	
	
	
	
	
	
	0.172*
	0.056

	Radio set (=1 if yes)
	
	
	
	
	
	
	
	
	0.147*
	0.039

	Television set (=1 if yes)
	
	
	
	
	
	
	
	
	0.105**
	0.047

	Refrigerator
	
	
	
	
	
	
	
	
	0.125**
	0.054

	Telephone/handphone (=1 if yes)
	
	
	
	
	
	
	
	
	-0.001
	0.06

	Computer set (=1 if yes)
	
	
	
	
	
	
	
	
	0.113
	0.107

	Motorcycle (=1 if yes)
	
	
	
	
	
	
	
	
	0.044
	0.039

	Car (=1 if yes)
	
	
	
	
	
	
	
	
	0.115
	0.082

	Parabola antenna (=1 if yes)
	
	
	
	
	
	
	
	
	-0.033
	0.08

	Constant                                                            -0.359*         0.076       -0.575*           0.094        -0.724*          0.131        -0.774*      0.198  
	-0.765*
	0.205

	Observations                                                                  7,187                            7,187                                7,187                          7,181
	7,181

	R-squared                                                                        0.08                             0.088                                0.093                          0.100
	 0.109

	Note:  Dependent variable is Weight for Age Z-score 

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


average for girls than for boys, although the differences are often statistically insignificant. Hence, Horton’s (1998) detailed exploration of the impact of birth order on nutritional status shows that higher-order children are more likely to have poorer nutritional status because of competition with siblings for resources, maternal depletion and a greater likelihood of infection (Alderman et al. 2006: 466) which is relevant with Stifel and Alderman (2006) and Aturupane (2008) findings that higher birth order children have lower nutritional status than lower birth order children. My study also finds that higher birth order will reduce child’s z-scores as much as 0.025 standard deviation, however this variable is not statistically significant since it is controlled by other variables.

The regional variables show that children who live in rural area have lower z-scores than children in urban area (a difference of as much as 0.153 standard deviation). Living out of Java Island is also associated with lower nutritional status. The results show that living in Sulawesi Island and other islands are associated with the decreasing of child’s WAZ by 0.183 standard deviation and 0.127 standard deviation compare to children who live in Java Island. Living in rural areas and out of Java Island which have negative effects on child WAZ may be related to the limitation of resource such as  access  and distance to public health services that can confine their needs. This result is also found by Smith et al. (2004: 2) and Stifel and Alderman (2006) who explain that widely different environmental and economic conditions that there is no doubt that when considered as a whole, urban areas offer, on average, more favourable living conditions and opportunities.
Various studies have concluded that parental education, especially mother’s education, is a key element in improving children’s nutritional status. This study also shows that mother’s education has a positive and statistically significant effect on child’s nutrition status, as long as other controls are not added. However, while other variables are added, only the higher level of mother’s education increases child’s WAZ and all household head education levels become more dominant. The household head education levels are positive and significantly correlated with child’s WAZ and the higher the level of education of household head the higher is child nutritional status. A head of household who has a primary education level is related to a higher child’s WAZ by 0.12 SD compare to a household head with no education completed. Furthermore, a higher level of household head’s education is associated with a higher child’s nutritional status against no education completed by 0.215 WAZ. The lack of significance for mother education may be surprising given the conventional wisdom, although it mirrors the finding of Sahn et al. (1999 in Haddad et al. 2003: 118) based on Demographic and Health Surveys for nine African countries. For primary education, only for the pooled Senegal, Zambia, and Tanzania surveys, do they find that mother’s education is significant at standard levels (Sahn et al. 1999: 22). Supported by study of Haughton and Haughton (1997: 550) in Vietnam, it found that the effect of the father’s education is stronger than the education of mother is, although it is not clear why this should be so. To examine the sensitivity of parental education level, I run separate regressions for boys and girl, and for urban and rural areas. The result shows that mother education levels have stronger effect than household head’s on girls’ nutritional status, while household head educational levels are more influential on boys’ nutritional status. Based on residence of the children, mother education levels are associated with children nutritional status in rural areas since household head education levels are related to children z-score in urban areas (see the results on table A3 on Appendices).  


Household characteristics variables: female as head of household, head of household employment status, household head education levels, working mother, household size, and number of siblings under age five, which are added in the 3rd model, depict that a family with a female as head of household is associated with child’s WAZ reduction by 0.021 SD. A child whom his/her household head was worked in the past week is related to an increasing his/her WAZ as much as 0.024 standard deviations while a child with working mother is associated with a WAZ decreasing by 0.055 SD. A large number of household members actually have a negative effect on child’s WAZ as much as 0.003 since a big number of siblings under five years old has a positive impact on child’s WAZ by 0.021 SD. Nevertheless, all variables of household characteristics are not statistically significant, unless head of household education levels which I discussed in the previous paragraph.     


Amongst the health environment characteristics, I find that the presence of a flush toilet is positively and significantly associated with child’s WAZ with a magnitude of as much as 0.11 points while the use of a shared toilet reduces child’s WAZ by as much as 0.062 standard deviations, nevertheless this variable is not statistically significant. This finding is also supported by Pongu et al. (2006) and Sheppard et al. (2009) who find that ownership of an inside toilet flush was positively associated with child’s WAZ. A reason is that households having an inside toilet flush will have less direct contact with infectious diseases which can be spread  out through other people or unclean toilet compared to households which use public toilets. Source of clean drinking water variable indicates that all dummy variables are (except river water) have a higher effect on child nutritional status than a family with rain water as source for clean drinking water. However, model 5 shows that only river water which is statistically significant since they are also controlled by household assets. A child from a family with river water as source of drinking water will have lower WAZ by 0.351 standard deviations compare to a family with rain water. Access to clean water, as stated by Stifel and Alderman (2006), has direct impact on nutritional outcomes. Lack of safe water contributes to the high prevalence of diarrheal disease and chronic malnutrition. Parasites which are transferred by waterborne contamination consume nutrients, exaggerate malnutrition, and hinder children’s physical development (UNICEF, 2003). The insignificant results of sanitation and water variables since they are controlled by assets may be because sanitation and assets are correlated. Burger and Esrey (1995 in Andersen et al. 1995: 159,162) find in a native Fijian population, that the presence of a flush toilet had its largest impact on anthropometry among preschool children in low-income households and piped water can reduce exposure to pathogens to a greater extent among the poor than among the better-off.

Economic status was firstly assessed by per capita household expenditure variable, however the result had an insignificant and a very little effect. Instead of using household income variable, household assets/ownership category which consists of access to electricity, ownership of LPG stove, radio set, television set, and so forth are used to measure family’s income which is pointed by Sheppard et al. (2009) that ownership of assets and dwelling characteristics are often used as proxies for long term income. They also implied that ownership of a car, telephone, and having a television was all individually positively associated with child nutritional status. In agreement with Sheppard et al result, my finding also suggests that having LPG stove, radio set, television set, or refrigerator is associated with an increasing of child’s WAZ by 0.172, 0.147, 0.105, or 0.125 standard deviations. Supported by Waters et al. (2004), household’s wealth significantly influences children’s nutritional status. Children in households in the wealthiest quintile have a strong protective effect compared with children in the least well-off quintile.

6.4 Results of Probit Model

In this section, I will discuss the role of the KADARZI programme on determining child nutritional status by using Probit model. Probit estimations are used to analyze two nutritional status outcomes which are a z-score of -2 SD or lower to indicate ‘underweight’ and equal or higher than -2 SD to define ‘well nourished’ and useful to examine the probability of a child to shift from under nutrition status to well nourished status. These estimations are displayed in table 8 with also 5 series of model respectively. 


The second indicator of the KADARZI programme describes that breastfeeding practices increase the probability of a child to have well nourished status by 0.1 percent and the sooner a child is introduced to complementary foods it reduces the probability to have well nourished as much as 0.2 percent, however, different with OLS estimations these variables are statistically insignificant. Giving nutritional supplementation to children under age 5 which is the fifth indicator of the KADARZI programme shows that consuming one vitamin A capsule increases 1.4 percent the probability of being well nourished which translates into reduction of the mean underweight from 23.28 percent to 21.88 percent. 

Mother’s prenatal care systems which are also captured by the fifth indicator of KADARZI depict that a woman who consumes more than 90 tablets of iron supplementation during her pregnancy period have higher probability to have a well nourished child as much as 3.2 percent than does who does not. In other words, at the mean underweight of children whose mother’s consumed more than 90 iron tablets is 20.08 percent as compared to the sample underweight of 23.28 percent. Visiting antenatal care services during pregnancy period as part of mother’s prenatal care also suggests that this behaviour has probability to increase a child’s WAZ as much as 0.73 percent.


Analogous to OLS estimates the age of child has a significant influence on nutrition. A child who is getting older will have higher probability being underweight. Being a girl has a probability to be a well nourished child as much 
Table 8.  The Determinants of Child Nutritional Status (Probit Model)
	Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5

	
	dF/dx
	Std. Err
	dF/dx
	Std. Err
	dF/dx
	Std. Err
	dF/dx
	Std. Err
	dF/dx
	Std. Err

	 Individual Genetic Endowment
	 
	
	 
	
	 
	
	 
	
	 

	- Age of child (ref: 0-6 months)
	
	 
	
	 
	
	 
	
	 
	
	 

	   7 - 11 months
	-0.112*
	0.027
	-0.112*
	0.027
	-0.114*
	0.027
	-0.115*
	0.027
	-0.116*
	0.028

	   12 - 17 months
	-0.214*
	0.027
	-0.212*
	0.027
	-0.218*
	0.028
	-0.22*
	0.028
	-0.220
	0.028

	   18 - 23 months
	-0.229*
	0.034
	-0.229*
	0.034
	-0.236*
	0.035
	-0.239*
	0.035
	-0.241*
	0.035

	   24 - 35 months
	-0.248*
	0.029
	-0.247*
	0.029
	-0.257*
	0.029
	-0.260*
	0.03
	-0.262*
	0.030

	   ≥ 36 months
	-0.266*
	0.028
	-0.265*
	0.028
	-0.278*
	0.028
	-0.282*
	0.028
	-0.286*
	0.029

	- Sex of child (=1 if female)
	0.055*
	0.01
	0.055*
	0.009
	0.056*
	0.009
	0.057*
	0.01
	0.057*
	0.01

	- Child birth order
	-0.01**
	0.004
	-0.006
	0.004
	-0.006
	0.006
	-0.005
	0.006
	-0.005
	0.006

	- Health Shock
	
	 
	
	 
	
	 
	
	 
	
	 

	   Fever (=1 if yes)
	-0.025**
	0.011
	-0.022**
	0.011
	-0.021**
	0.011
	-0.021**
	0.011
	-0.021**
	0.011

	   Diarrhea (=1 if yes)
	-0.057**
	0.026
	-0.055**
	0.025
	-0.056**
	0.025
	-0.057**
	0.025
	-0.055**
	0.025

	Regional Effect
	
	 
	
	 
	
	 
	
	 
	
	 

	- Rural (=1 if yes)
	-0.006
	0.011
	-0.023**
	0.011
	-0.030*
	0.011
	-0.041*
	0.012
	-0.045*
	0.012

	- Region (ref: Java)
	
	 
	
	 
	
	 
	
	 
	
	 

	   Sumatera
	-0.024***
	0.014
	-0.033**
	0.014
	-0.033**
	0.014
	-0.034**
	0.015
	-0.031**
	0.015

	   Sulawesi
	-0.085*
	0.021
	-0.096*
	0.022
	-0.099*
	0.022
	-0.096*
	0.022
	-0.084*
	0.023

	   Kalimantan
	-0.086*
	0.021
	-0.091*
	0.022
	-0.095*
	0.022
	-0.091*
	0.244
	-0.091*
	0.024

	   Other islands
	-0.085*
	0.017
	-0.087*
	0.017
	-0.086*
	0.017
	-0.080*
	0.018
	-0.067*
	0.018

	Child Care System
	
	 
	
	 
	
	 
	
	 
	
	 

	Breastfeeding period
	0.001
	0.002
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001

	Breastfeeding + other inputs
	-0.002
	0.001
	-0.002
	0.001
	-0.001
	0.001
	-0.002
	0.001
	-0.002
	0.001

	Vitamin A
	0.015*
	0.005
	0.014**
	0.006
	0.014**
	0.006
	0.014**
	0.006
	0.014**
	0.006

	Mother's Prenatal Care
	
	 
	
	 
	
	 
	
	 
	
	 

	Antenatal care
	0.011*
	0.002
	0.009*
	0.002
	0.008*
	0.002
	0.008*
	0.002
	0.007*
	0.002

	Iron tablet consumption
	0.034*
	0.012
	0.033*
	0.012
	0.032*
	0.012
	0.032*
	0.012
	0.032*
	0.013

	Mother Education Level
	
	 
	
	 
	
	 
	
	 
	
	 

	(ref: no education completed)
	
	 
	
	 
	
	 
	
	 
	
	 

	Primary education
	
	 
	0.028
	0.017
	0.014
	0.018
	0.013
	0.018
	0.011
	0.018

	Junior secondary
	
	 
	0.061*
	0.017
	0.035***
	0.019
	0.029
	0.019
	0.025
	0.02

	Senior secondary
	
	 
	0.084*
	0.017
	0.047**
	0.02
	0.037***
	0.020
	0.026
	0.021

	Higher
	
	 
	0.106*
	0.018
	0.078*
	0.023
	0.07*
	0.022
	0.054**
	0.024

	Household Characteristics
	
	 
	
	 
	
	 
	
	 
	
	 

	- Sex of household head (1 if female)
	
	 
	
	 
	-0.016
	0.025
	-0.016
	0.025
	-0.014
	0.025

	- Working household head (1 if yes)
	
	 
	
	 
	-0.001
	0.019
	-0.001
	0.02
	-0.002
	0.019

	- Household head education level
	
	 
	
	 
	
	 
	
	 
	
	 

	  (ref: no education completed)
	
	 
	
	 
	
	 
	
	 
	
	 

	   Primary education
	
	 
	
	 
	0.040**
	0.016
	0.038**
	0.016
	0.036**
	0.016

	   Junior secondary
	
	 
	
	 
	0.050*
	0.017
	0.046*
	0.017
	0.044**
	0.017

	   Senior secondary
	
	 
	
	 
	0.087*
	0.017
	0.079*
	0.017
	0.071*
	0.017

	   Higher
	
	 
	
	 
	0.076*
	0.018
	0.07*
	0.019
	0.057*
	0.02

	- Working mother (=1 if yes)
	
	 
	
	 
	-0.01
	0.011
	-0.010
	0.011
	-0.012
	0.011

	- Household size
	
	 
	
	 
	0.004
	0.005
	0.002
	0.005
	-0.0001
	0.005

	- Number of siblings <5 years old
	
	 
	
	 
	-0.036**
	0.013
	-0.033**
	0.014
	-0.032**
	0.014

	Health Environment
	
	 
	
	 
	
	 
	
	 
	
	 

	- Flush toilet (=1 if yes)
	
	 
	
	 
	
	 
	0.006
	0.013
	-0.002
	0.014

	- Toilet facility (ref: private toilet)
	
	 
	
	 
	
	 
	
	 
	
	 

	   Shared toilet
	
	 
	
	 
	
	 
	-0.027***
	0.016
	-0.016
	0.016

	   Public toilet
	
	 
	
	 
	
	 
	-0.001
	0.026
	0.009
	0.025

	   None
	
	 
	
	 
	
	 
	-0.024
	0.016
	-0.017
	0.016

	- Access to drinking water (ref: Rain water)
	 
	
	 
	
	 
	
	 
	
	 

	   Bottled
	
	 
	
	 
	
	 
	0.082**
	0.033
	0.073***
	0.034

	   Tap
	
	 
	
	 
	
	 
	-0.008
	0.029
	-0.015
	0.029

	   Pump
	
	 
	
	 
	
	 
	-0.001
	0.030
	-0.005
	0.030

	   Well
	
	 
	
	 
	
	 
	-0.004
	0.027
	-0.004
	0.027

	   Spring
	
	 
	
	 
	
	 
	0.014
	0.030
	0.015
	0.03

	   River
	
	 
	
	 
	
	 
	-0.044
	0.046
	-0.042
	0.046

	- Floor type (=1 if not earth)
	
	 
	
	 
	
	 
	0.039**
	0.017
	0.031***
	0.017

	- Access to public health centre  (=1 if yes)
	
	 
	
	 
	
	 
	0.019
	0.036
	0.018
	0.036

	- Distance to public health centre
	
	 
	
	 
	
	 
	-0.001
	0.001
	-0.001
	0.001

	Household Assets
	
	 
	
	 
	
	 
	
	 
	
	 

	Electricity (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	0.004
	0.019

	LPG stove (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	0.004
	0.016

	Radio set (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	0.019
	0..012

	Television set (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	0.015
	0.014

	Refrigerator
	
	 
	
	 
	
	 
	
	 
	0.031***
	0.016

	Telephone/handphone (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	-0.006
	0.019

	Computer set (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	0.013
	0.034

	Motorcycle (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	0.01
	0.012

	Car (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	0.041
	0.024

	Parabola antenna (=1 if yes)
	
	 
	
	 
	
	 
	
	 
	0.005
	0.024

	Observations
	7,187
	
	7,187
	
	7,187
	
	7,181
	
	7,181
	

	Pseudo R-squared
	0.051
	
	0.056
	
	0.061
	
	0.064
	
	0.067
	

	Note : Dependent Variable is =1 if ≥ -2 SD (Well Nourished)  ;  =0 if < -2 SD (Underweight)
	
	
	
	

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


as 5.7 percent, this result again shows that there is no evidence of bias against girls. Having a health shock such as fever or diarrhea would decrease a probability of a child to be well nourished by 2.1 percent or 5.5 percent. Children who live in rural area and out of Java Island also have lower probability being well nourished children. Different with OLS estimations, all regions out of Java Island are robust and statistically significant in all specifications. 


A child’s probability for shifting to well nourished status based on mother education levels is getting higher as long the level of education is also getting higher, however only higher level which is statistically significant since they are controlled by other variables. We can see that household head education in every level is more robust in affecting child’s nutrition status. Having siblings under age 5 has a reducing probability to have well nourished status. It shows having one sibling under age five is statistically significant in decreasing their probability to have well nourished status as much as 3.22 percent. As stated by Desai (1995 in Mekonnen et al. 2005: 7) that nutrition of a child aged between 6 and 36 months is likely to be negatively affected by the presence of a sibling aged 0-5 years as siblings of a similar age are likely to compete for parental resources.

Amongst the health environment characteristics and household assets categories, only a family with bottled water as drinking water source, non-earth floor type for its house, and having refrigerator as its asset is likely having higher probability to have well nourished children. A child from a family which uses bottled water as drinking water source will have probability being a well nourished as much as 7.3 percent. Children with non-earth for the house floor have higher probability being well nourished (a difference of 3.1 percent) as compared to those who do not access to such condition. Similar effects are found in terms of the effects of having refrigerator as their asset. 
Chapter 7 Conclusion
A high prevalence of under age five children suffering from malnutrition is still a key development concern in Indonesia. Several interventions have been introduced by the Indonesian Health Department to reduce malnutrition prevalence, one of them is the Kampanye Keluarga Sadar Gizi (KADARZI-Nutrition Aware Family campaign). This campaign was introduced in 2004 and is built around monitoring and improving 5 indicators. These are: controlling body weight regularly, giving breast milk only to infants during their first 6 months, eating various foods, consuming iodized salt, and consuming nutritional supplements for family members who need them. With this program, every family is expected to be able to determine and solve its nutrition problems.

My paper examines the determinants of the nutritional status of young children in Indonesia by highlighting the variables that are linked to the KADARZI programme. The available SUSENAS data restricts my study to three of the five indicators of the KADARZI intervention, these are, going to the posyandu for monitoring child’s growth, giving 6 months exclusive breastfeeding to infant, and giving nutritional supplements to family members especially under age five children and pregnant women. 
Using cross sectional data from the Indonesian National Socio Economic Survey 2004 and employing OLS and Probit model regressions this paper is restricted to those children on whom weight-for-age z-score (WAZ) is available. This restriction may lead to a non-random sample and a Heckman selection model is employed to assess the extent of selection bias. As discussed in the text, a comparison of the selection-corrected estimates with standard OLS estimates suggests that selection bias does not exert a strong role on the estimates. 

Controlling body weight regularly which is the first indicator of the KADARZI programme may be viewed as a description of a community’s utilization on health facilities. This study finds that about half (50.96 percent) of the children in the sample have visited a posyandu.  This figure is more or less in line with the Indonesian Ministry of Health statement (2007) that currently, only 50 percent of under age five children are taken to posyandu for weighing to monitor early detection of growth failure. This research suggests that children who have high probability for weighing are likely to be girls, younger in age, have higher educated parents and low number of siblings under age five, and live close to public health services, in rural area and in Java Island. A high probability for younger age children to go to the posyandu indicates that since a child is getting older, parents think that their child is already too old for weighing. In this case, more campaigns to inform parents that posyandu services are provided for all under age five children maybe required. The effect of distance suggests that there is a need for a greater density of posyandu.  There is a call for further research on unexplored determinants of posyandu utilization such as posyandu’s schedules, availability of posyandu and paramedics in an area.

This study finds that the average duration of exclusive breastfeeding is 3.5 months which is still far from the WHO recommendation of 6 months. The breastfeeding practice variable which is the second indicator of the KADARZI programme shows that an additional month of breastfeeding period has a significant and positive effect on child’s nutritional status. The estimates suggest that raising the average duration of exclusive breastfeeding to 6 months will increase the mean z-score by 4.3 percent. The estimates also show that if a child is weaned too soon or introduced to complementary foods at too early a date then this may reduce a child’s weight for age z-score. This condition may also illustrate community’s improper behaviour of child caring. There should be an intensive promotion of breastfeeding importance, a guidance of breastfeeding practice manner, and also a husband and/or other family members support. Other suggestion as quoted from Haughton and Haughton (1997: 549) is that “nutritional status could be improved substantially if attention is given to improving the type and amount of foods used during this period of child’s life.”
The KADARZI intervention on child care system and mother’s prenatal care which is giving nutritional supplements such as vitamin A capsules for children and iron tablets during pregnancy period for women significantly increase child nutritional status by 0.048 WAZ and 0.064 WAZ. Indonesian Health Department recommends 2 vitamin A capsules every year for under age five children and at least 90 iron tablets for pregnant women during their pregnancy period, however, this paper findings show that on average a child only consumes 1 capsule every year and only about 20 percent of pregnant women consume at least 90 tablets of iron. Considering the importance of nutritional supplements intake, the KADARZI campaign needs to ensure greater access to vitamin A and iron tablets.
Other results show that individual genetic endowments for instance age, sex, and health shocks, area and region of resident also have a significant impact on child nutrition status. Parental education effects display that household head education levels have a greater effect on nutrition levels than mother’s education levels. Controlling for household assets, the estimates shows that efforts to reduce malnutrition prevalence also need to consider the contributions of sanitation as lack of sanitation contributes to the high incidence of diarrheal disease and chronic malnutrition. For example, children with a flush toilet in their house have a higher WAZ (a difference of 0.109) as compared to those who do not access to such a facility. Similar effects are found in terms of the effects of access to safe drinking water. 

Overall, this paper found support for the role that may be played by various elements that comprise the KADARZI strategy, that is the continued need for policies that ensure monitoring of child weight, encouraging exclusive breastfeeding practices and provision of nutritional supplements. At the same time, the paper also finds that attention needs to be paid to other factors such as access to sanitation and clean water in order for Indonesia to meet its goals of reducing malnutrition.
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Appendices
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Std. Err

Weight for Age Z-score

- Age of child (0-6 months as reference)

   7 - 11 months -0.639* 0.064

   12 - 17 months -0.836* 0.067

   18 - 23 months -0.866* 0.083

   24 - 35 months 0.915* 0.076

   ≥ 36 months -1.047* 0.076

- Sex of child (=1 if female) 0.214* 0.032

- Child birth order -0.025 0.021

- Health Shock

   Fever (=1 if yes) -0.074** 0.035

   Diarrhea (=1 if yes) -0.124 0.081

- Rural (=1 if yes) -0.155* 0.040

- Region (Java as reference)

   Sumatera 0.023 0.053

   Sulawesi -0.135*** 0.069

   Kalimantan -0.027 0.078

   Other islands -0.115** 0.055

- Breastfeeding duration 0.010** 0.005

- Breastfeeding+other inputs -0.019* 0.005

- Vitamin A 0.048** 0.019

- Antenatal care 0.016* 0.005

- Iron tablet consumption 0.032*** 0.019

- Mother Education Level

  (no education completed as reference)

  Primary education 0.075 0.065

  Junior secondary 0.032 0.071

  Senior secondary 0.029 0.074

  Higher 0.156*** 0.091

- Sex of household head (=1 if female) -0.028 0.078

- Working household head (=1 if yes) 0.022 0.061

- Household head education level

  (no education completed as reference)

   Primary education 0.115** 0.055

   Junior secondary 0.153** 0.064

   Senior secondary 0.223* 0.062

   Higher 0.205* 0.072

- Household size -0.003 0.015

- Number of siblings under 5 years old 0.014 0.048

- Flush toilet (=1 if yes) 0.109** 0.044

- Toilet facility (private toilet as reference)

   Shared toilet -0.063 0.050

   Public toilet 0.146 0.094

   None 0.026 0.052

- Access to drinking water 

   (Rain water as reference)

   Bottled 0.203 0.132

   Tap 0.023 0.099

   Pump 0.005 0.102

   Well 0.052 0.094

   Spring 0.085 0.105

   River -0.356** 0.148

- Floor type (=1 if not earth) 0.019 0.053

- Electricity (=1 if yes) -0.051 0.064

- LPG stove (=1 if yes) 0.169* 0.056

- Radio set (=1 if yes) 0.146* 0.039

- Television set (=1 if yes) 0.107** 0.047

- Refrigerator 0.125** 0.053

- Telephone/handphone (=1 if yes) -0.0004 0.059

- Computer set (=1 if yes) 0.109 0.106

- Motorcycle (=1 if yes) 0.041 0.039

- Car (=1 if yes) 0.116 0.081

- Parabola antenna (=1 if yes) -0.036 0.079

Constant

-0.661* 0.185

Monitoring Child Weight

- Mother Education Level

  (no education completed as reference)

  Primary education 0.176* 0.035

  Junior secondary 0.322* 0.039

  Senior secondary 0.389* 0.040

  Higher 0.185* 0.048

- Household head education level

  (no education completed as reference)

   Primary education 0.058*** 0.032

   Junior secondary 0.074** 0.037

   Senior secondary 0.179* 0.037

   Higher 0.149* 0.042

- Number of siblings under 5 years old 0.102* 0.025

- Rural (=1 if yes) 0.089* 0.022

- Region (Java as reference)

   Sumatera -0.557* 0.026

   Sulawesi -0.517* 0.034

   Kalimantan -0.477* 0.036

   Other islands -0.202* 0.032

- Access to public health centre (=1 if yes) 0.013 0.069

- Distance to public health centre -0.014* 0.002

- Working mother (=1 if yes) -0.111* 0.022

Constant

-0.349* 0.084

/athrho -0.097** 0.042

/lnsigma 0.313* 0.009

rho -0.097 0.042

sigma 1.367 0.013

lambda -0.133 0.058

Number of observations 17,092               

Censored observations 9,911                 

Uncensored observations 7,181                 

Wald test of indep. eqns. (rho=0) : chi2(1) =      0.86

Prob > chi2  =  0.3531

Notes: * significant at 1%, ** significant at 5%, and *** significant at 10%

Dependent Variable Coeff Independent Variables

Table A1. Heckman Selection Model 
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Individual Genetic Endowment

- Age of child (0-6 months as reference)

   7 - 11 months -0.636* 0.065 -0.639* 0.064

   12 - 17 months -0.831* 0.068 -0.836* 0.067

   18 - 23 months -0.859* 0.083 -0.866* 0.083

   24 - 35 months -0.909* 0.077 0.915* 0.076

   ≥ 36 months -1.039* 0.077 -1.047* 0.076

- Sex of child (=1 if female) 0.215* 0.032 0.214* 0.032

- Child birth order -0.025 0.021 -0.025 0.021

- Health Shock

   Fever (=1 if yes) -0.074** 0.035 -0.074** 0.035

   Diarrhea (=1 if yes) -0.126 0.081 -0.124 0.081

Regional Effect

- Rural (=1 if yes) -0.153* 0.04 -0.155* 0.040

- Region (Java as reference)

   Sumatera -0.024 0.049 0.023 0.053

   Sulawesi -0.183* 0.067 -0.135*** 0.069

   Kalimantan -0.066 0.076 -0.027 0.078

   Other islands -0.127** 0.055 -0.115** 0.055

Child Care System

Breastfeeding duration 0.010*** 0.005 0.010** 0.005

Breastfeeding+other inputs -0.018* 0.005 -0.019* 0.005

Vitamin A 0.048** 0.019 0.048** 0.019

Mother's Prenatal Care

Antenatal care 0.016* 0.006 0.016* 0.005

Iron tablet consumption 0.064*** 0.039 0.064*** 0.039

Mother Education Level

(no education completed as reference)

Primary education 0,092 0.064 0.075 0.065

Junior secondary 0,059 0.07 0.032 0.071

Senior secondary 0,063 0.073 0.029 0.074

Higher 0.184** 0.091 0.156*** 0.091

Household Characteristics

- Sex of household head (=1 if female) -0.021 0.078 -0.028 0.078

- Working household head (=1 if yes) 0,024 0.061 0.022 0.061

- Household head education level

  (no education completed as reference)

   Primary education 0.119** 0.055 0.115** 0.055

   Junior secondary 0.159** 0.064 0.153** 0.064

   Senior secondary 0.236* 0.062 0.223* 0.062

   Higher 0.215* 0.072 0.205* 0.072

- Working mother (=1 if yes) -0.055 0.037

- Household size -0.003 0.015 -0.003 0.015

- Number of siblings under 5 years old 0,021 0.048 0.014 0.048

Health Environment

- Flush toilet (=1 if yes) 0.109** 0.044 0.109** 0.044

- Toilet facility (private toilet as reference)

   Shared toilet -0.062 0.05 -0.063 0.050

   Public toilet 0,144 0.094 0.146 0.094

   None 0,024 0.052 0.026 0.052

- Access to drinking water 

   (Rain water as reference)

   Bottled 0,203 0.132 0.203 0.132

   Tap 0,022 0.099 0.023 0.099

   Pump 0,005 0.102 0.005 0.102

   Well 0,052 0.094 0.052 0.094

   Spring 0,089 0.106 0.085 0.105

   River -0.351** 0.148 -0.356** 0.148

- Floor type (=1 if not earth) 0,018 0.053 0.019 0.053

- Access to public health centre (=1 if yes) -0.017 0.112

- Distance to public health centre -0.003 0.003

Household Assets

Electricity (=1 if yes) -0.055 0.066 -0.051 0.064

LPG stove (=1 if yes) 0.172* 0.056 0.169* 0.056

Radio set (=1 if yes) 0.147* 0.039 0.146* 0.039

Television set (=1 if yes) 0.105** 0.047 0.107** 0.047

Refrigerator 0.125** 0.054 0.125** 0.053

Telephone/handphone (=1 if yes) -0.001 0.059 -0.0004 0.059

Computer set (=1 if yes) 0,113 0.107 0.109 0.106

Motorcycle (=1 if yes) 0,044 0.039 0.041 0.039

Car (=1 if yes) 0,115 0.082 0.116 0.081

Parabola antenna (=1 if yes) -0.033 0.079 -0.036 0.079

Constant

-0.765* 0.205 -0.661* 0.185

Number of observations

Censored observations

Uncensored observations

R-squared

Prob > chi2

Notes: Dependent Variable is Weight for Age Z-score

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

7,181

0.0000

0.109

Heckman Estimates

17,092

9,911

7,181

0.3531

Variables

OLS Estimates

Table A2. Regression of Child Nutritional Status with and without Censoring Correction
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Individual Genetic Endowments

- Age of child (0-6 months as reference)

   7 - 11 months -0.607* 0,093 -0.665* 0,091 -0.602* 0,088 -0.684* 0,097

   12 - 17 months -0.781* 0,097 -0.888* 0,095 -0.723* 0,091 -0.981* 0,103

   18 - 23 months -0.762* 0,118 -0.974* 0,117 -0.724* 0,118 -0.999* 0,119

   24 - 35 months -0.781* 0,111 -1.037* 0,106 -0.703* 0,102 -1.145* 0,118

   ≥ 36 months -1.095* 0,109 -0.991* 0,109 -0.830* 0,104 -1.274* 0,115

- Sex of child (=1 if female) 0.218* 0,045 0.208* 0,047

- Child birth order -0.024 0,028 -0.20 0,031 -0.045 0,029 0,0001 0,029

- Health Shock

   Fever (=1 if yes) -0.130* 0,05 -0.027 0,049 -0.127* 0,049 -0.034 0,05

   Diarrhea (=1 if yes) -0.035 0,115 -0.192*** 0,116 -0.207*** 0,114 -0.008 0,115

Regional Effect

- Rural (=1 if yes) -0.129** 0,058 -0.188* 0,057

- Region (Java as reference)

   Sumatera -0.035 0,069 -0.002 0,069 -0.045 0,067 0,01 0,071

   Sulawesi -0.155*** 0,092 -0.208** 0,096 -0.280** 0,117 -0.152*** 0,085

   Kalimantan 0,023 0,111 -0.137 0,103 -0.089 0,117 -0.039 0,099

   Other islands -0.154*** 0,081 -0.110 0,075 -0.013 0,079 -0.209* 0,077

Child Care System

Breastfeeding duration 0,008 0,007 0,011 0,007 0,009 0,007 0.013*** 0,007

Breastfeeding+other inputs -0.016** 0,007 -0.019* 0,007 -0.019** 0,008 -0.018* 0,007

Vitamin A 0,013 0,027 0.080* 0,027 0,007 0,028 0.084* 0,026

Mother's Prenatal Care

Antenatal care 0,006 0,008 0.028* 0,008 0.017** 0,008 0.015*** 0,008

Iron tablet consumption 0.032 0.055 0.09*** 0.055 0.137* 0.051 -0.041 0.059

Mother Education Level

(no education completed as reference)

Primary education 0.189** 0,092 0,001 0,089 0.189*** 0,108 0,048 0,079

Junior secondary 0.169*** 0,1 -0.059 0,098 0,1 0,114 0,07 0,089

Senior secondary 0.175*** 0,104 -0.059 0,102 0,168 0,114 0,017 0,099

Higher 0.329** 0,134 0,041 0,126 0.324** 0,138 0,078 0,131

Household Characteristics

- Sex of household head (=1 if female) 0,008 0,107 -0.060 0,115 -0.030 0,114 -0.021 0,107

- Working household head (=1 if yes) -0.015 0,089 0,076 0,084 -0.002 0,088 0,066 0,086

- Household head education level

  (no education completed as reference)

   Primary education 0,099 0,079 0.127*** 0,077 0,043 0,092 0.166** 0,069

   Junior secondary 0,092 0,093 0.218** 0,089 0,108 0,101 0.175** 0,085

   Senior secondary 0.153*** 0,089 0.308* 0,087 0,147 0,095 0.309* 0,087

   Higher 0,154 0,104 0.272* 0,101 0,053 0,113 0.387* 0,097

- Working mother (=1 if yes) -0.038 0,052 -0.074 0,052 -0.063 0,053 -0.033 0,052

- Household size -0.017 0,021 0,011 0,023 0,005 0,022 -0.015 0,022

- Number of siblings under 5 years old 0,042 0,07 -0.006 0,067 0,043 0,068 0,009 0,068

Health Environment

- Flush toilet (=1 if yes) 0.108*** 0,064 0.107*** 0,062 0.141** 0,067 0.103*** 0,061

- Toilet facility (private toilet as reference)

   Shared toilet -0.175** 0,073 0,032 0,071 -0.067 0,069 0,003 0,074

   Public toilet 0,119 0,127 0,141 0,137 0,086 0,137 0,181 0,128

   None 0,044 0,076 -0.012 0,074 0,039 0,096 0,009 0,064

- Access to drinking water 

   (Rain water as reference)

   Bottled 0,131 0,202 0,262 0,176 -0.032 0,177 0,498 0,311

   Tap 0,041 0,158 0,01 0,129 -0.189 0,125 0.234*** 0,139

   Pump -0.045 0,159 0,066 0,136 -0.199 0,156 0,18 0,144

   Well 0,093 0,151 0,15 0,121 -0.117 0,15 0,15 0,121

   Spring 0,109 0,166 0,071 0,139 -0.033 0,195 0,199 0,131

   River -0.266 0,218 -0.461** 0,206 -0.232 0,439 -0.301*** 0,168

- Floor type (=1 if not earth) 0,024 0,075 0,011 0,076 -0.008 0,11 0,021 0,061

- Access to public health centre (=1 if yes) -0.219 0,146 0,195 0,17 -0.248 0,255 0,051 0,124

- Distance to public health centre -0.002 0,004 -0.005 0,005 0.029** 0,013 -0.004 0,003

Household Assets

Electricity (=1 if yes) -0.039 0,095 -0.075 0,091 -0.351*** 0,214 -0.054 0,072

LPG stove (=1 if yes) 0.238* 0,079 0,114 0,079 0.199* 0,069 0,103 0,097

Radio set (=1 if yes) 0.177* 0,056 0.115** 0,055 0.164* 0,057 0.126** 0,053

Television set (=1 if yes) 0.198* 0,068 0,012 0,065 0,057 0,077 0.153** 0,059

Refrigerator 0.123*** 0,074 0,107 0,079 0.214* 0,064 -0.035 0,101

Telephone/handphone (=1 if yes) -0.066 0,087 0,072 0,083 0,003 0,067 -0.084 0,136

Computer set (=1 if yes) 0,165 0,16 0,058 0,145 0,153 0,119 -0.208 0,231

Motorcycle (=1 if yes) 0,056 0,055 0,034 0,057 0,013 0,052 0,057 0,06

Car (=1 if yes) 0,047 0,123 0,178 0,111 0,103 0,097 0,148 0,153

Parabola antenna (=1 if yes) -0.108 0,112 0,025 0,113 -0.100 0,116 0,035 0,112

Constant

-0.358 0,292 -0.960* 0,289 -0.320 0,422 -0.912* 0,258

Observations

R-squared

Notes: Dependent Variable is Weight for Age Z-score

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

Variables

Gender Location

- -

Table A3. Sensitivity Analysis of the Determinants of Child Nutritional Status

Girl Boy Rural Urban

3.530

- -

3.475

0,122 0,116

3.651

0,109

3.706

0,112
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� Malnutrition is associated with both under and over nutrition. In this paper, the term of malnutrition refers to the case of under nutrition as measured by four main under nutrition problems in Indonesia which are protein caloric malnutrition (PCM-underweight), anaemia (iron deficiency), vitamin A deficiency and iodine deficiency.


� Posyandu is a village health post which is run by members of the community and which provides services, such as Family Planning, Mother and Child Health, Nutrition, Immunization and Diarrheal Disease Control (� HYPERLINK "http://www.jhuccp.org/training/scope/starguide/data/Hyperbolic%20Tree/Posyandu.htm" �http://www.jhuccp.org/training/scope/starguide/data/Hyperbolic%20Tree/Posyandu.htm�).


� Depkes recommends every household to use the iodized salt containing 40 PPM IU of iodium.


� A family has eaten various foods if it consumes balance nutrition food which consists of meat and fruits at least once per day (Depkes 2007).


� � HYPERLINK "http://www.who.int/vaccines/en/vitamina.shtml" �http://www.who.int/vaccines/en/vitamina.shtml� (accessed: 23/07/2009  13:15)


� SUSENAS is an annual survey carried out since 1963-1964.


� In SUSENAS manual, it is qualitatively stated that since 1993 data from core questionnaires (core datasets) are representative (reliable) at the district/municipality levels while data from module questionnaires are only representative at provincial levels.


�� HYPERLINK "http://demografi.bps.go.id/versi2/index.php?option=com_jdownloads&Itemid=70&task=finish&cid=248&catid=35&m=0&lang=en" �http://demografi.bps.go.id/versi2/index.php?option=com_jdownloads&Itemid=70&task=finish&cid=248&catid=35&m=0&lang=en� (accessed: 24/08/09  15:59)





� Assume that all children anthropometry data are taken from posyandu.


� � HYPERLINK "http://www.childinfo.org/files/azerbaijan3.pdf" �www.childinfo.org/files/azerbaijan3.pdf�


� I use a probabilistic (probit) regression based on variables that were used by Berger, Sarah G. et al. (2007) who examine the relation between the child receiving a vitamin A capsule and possible risk factors added by some variables that are estimated have a relation with child weight monitoring probability such as working mother and regional effects. Measuring child weight and distributing vitamin A capsule in Indonesia is usually been done at posyandu.


� A proxy for posyandu.
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