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ABSTRACT 

 

The importance of early-childhood nutrition on development outcomes has gained international 

awareness. A World Bank Country Study reported that the nutritional situation of Ecuador was a 

great concern in 2007. Chronic malnutrition (stunting, HAZ < -2SD) rate for children under age of 5 

was 23.1% (almost 300,000 stunted children) and the extreme stunting rate (HAZ < -3SD) was 5.9% 

(77,000 severely stunted children). This study assessed the prevalence of chronic malnutrition 

(stunting) of Ecuadorian children aged 0-23 months and its determinant factors based on a cross-

sectional study conducted between June and September 2008 in two areas in Azuay province, 

namely Cuenca (urban) and Nabon (rural) cantons. Bivariate and  multivariate analyses were used to 

determine associations between predictor variables and poor linear growth. Results show that the 

prevalence of stunting (HAZ<-2) among the children in the study areas was 24.8% in 2008, of which 

10.7% of children were severely stunted. Prevalence of stunting was higher among the Nabon 

children (36.6%) than the children in Cuenca (18.6%). The mean of HAZ scores between Cuenca         

(-0.69, SD 1.67) and Nabon (-1.39, SD 1.75) areas were significantly different (p<0.001). Children in 

Nabon were more likely to exhibit stunted growth. Variables independently associated with stunting 

included low birth weight, male gender, child’s age, and rural residence. Maternal short stature and 

home delivery were found to be predictors of mean HAZ. Interventions to increase birth size might 

contribute to early childhood stunting prevention. Therefore an integrated package of interventions 

to improve maternal nutritional status either before getting pregnant or during pregnancy should be 

developed.  
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CHAPTER 1: INTRODUCTION 

The importance of early-childhood nutrition on development outcomes has gained international 

awareness. Strong evidence shows that nutritional failure during pregnancy and in the first two 

years of life leads to lower human capital endowments, negatively affecting physical strength and 

cognitive ability in adults. This contributes directly to reduced earnings potential of individuals and 

damages national economic growth and competitiveness potential in a globalized world (World 

Bank, 2007). 

 

An analysis of changes in levels of child malnutrition since 1980 found that despite an overall 

improvement in developing countries, child malnutrition still remains a major public health problem 

in those countries. The prevalence of stunting has fallen in developing countries from 47% in 1980 to 

33% in 2000. According to regions, its progress has been uneven. Stunting has increased in Eastern 

Africa, but decreased in South-eastern Asia, South-central Asia and South America; Nothern Africa 

and the Caribbean show modest improvement; and Western Africa and Central America present 

very little progress (de Onis et al., 2000). 

 

Despite the existing level of malnutrition, the process of nutrition transition has been experienced by 

many countries. Specifically in Latin America, dramatic changes in the prevalence of overweight, 

obesity, and chronic disease have been documented (Uauy et al., 2001; Orden & Oyhenart, 2006; 

Lourenco et al., 2008, Valeggia et al., 2010). A shift from diets usually low in saturated fats and high 

in protein and fibers, to diets rich in saturated fats and simple sugars has been experienced by most 

indigenous populations in the region. The combination of this change in diet with sedentary lifestyle 

and physical inactivity is perfect to generate adiposity (Uauy et al., 2001). The contribution of each 

component of energy balance, physical activity, and lifestyle can play a significant role in this 

observed tendency, justifying further research in these transitional populations (Orden & Oyhenart, 

2006). 

 

A study using data from 36 of the most recent Demographic Health Survey (DHS) conducted in three 

world regions, South Asia, Sub-Saharan Africa (SSA), and Latin America and the Caribbean (LAC) has 

shown that there were marked differences in the levels of the determinants and in caring practices 

for children and women in favor of urban areas. The difference was greatest for LAC, where the 

stunting rate in rural areas was more than double that in urban areas (Smith et al., 2005). 
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In Ecuadorian setting, its nutritional situation has been a great concern. In 2007 it was reported in a 

World Bank Country Study based on the ENDEMAIN survey using demographic information and 

anthropometric data collected in 2004. It reported persistently high rates of childhood nutritional 

deficiency. In 2004, chronic malnutrition (stunting, HAZ < -2SD) rate for children under age 5 was 

23.1% (almost 300,000 stunted children) and an extreme stunting rate (HAZ < -3SD) was 5.9% 

(77,000 severely stunted children). Like in other countries, almost all stunting in Ecuador was caused 

in the first two years of life; from that, 3% children under-5 months are stunted, rising to 10% in the 

6–11 months age group and finally leaping to 28% for children 12–23 months of age. Thereafter, it 

remains stable. The stunting rate was higher in rural populations than urban (31% compared to 

17%). It was also higher in poor families (28%) than in non-poor families (17%). Wasting (deficient 

weight-for-height) was already almost nonexistent in 1986 and has remained stable since then 

(1.7%).  

 

The high prevalence of stunting warrants further investigation of specific environment and 

sociodemographic causes to better direct the development of public health intervention. This study 

is therefore conducted to identify the sociodemographic and environmental factors that predict the 

occurence of chronic malnutrition among Ecuadorian children aged 0-23 months.  

 

1.1. Hypotheses 

i. Nutritional status of children from Cuenca and Nabon differs from international 

guidelines (WHO, FANTA); 

ii. Nutritional status of children from Cuenca (urban area) differs from those in Nabon 

(rural area): Children in Cuenca have much better growth prospects than Nabon 

children; 

iii. There are associations between nutritional status and its determinants of children from 

Cuenca and Nabon and other demographic variables.  

 

1.2. General objective 

The general objective of this study was to assess the prevalence of chronic malnutrition (stunting) of 

children aged 0-23 months and its determinant factors in Cuenca and Nabon cantons, Ecuador. 
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1.3. Specific objectives 

The specific objectives of this study were:  

1. To describe the prevalence of chronic malnutrition (stunting) among children aged 

between 0 and 23 months in both Cuenca and Nabon cantons, comparing with 

international guidelines (WHO); 

2. To compare the chronic malnutrition (stunting) between children of Cuenca (urban 

area) and Nabon (rural area); 

3. To assess associations between child stunting and its determinants. 
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CHAPTER 2 : LITERATURE REVIEW 

2.1. The Conceptual Framework of Malnutrition 

Many authors have proposed the use of frameworks and models for studying and predicting the 

determinants of child survival and development in developing countries. Mosley and Chen (1984) 

were the first to develop an analytical framework for the study of the determinants of child survival 

in developing countries. Victora and colleagues (1997) also recommended the use of conceptual 

frameworks in the analysis of complex hierarchical inter-relationships of determinants of disease. 

The conceptual framework proposed by UNICEF (1990) as part of its Nutrition Strategy is shown in 

Figure 2.1. The framework recognizes that there are many possible causes of child malnutrition and 

that solving such malnutrition problems requires a proper understanding of the importance of the 

various different causes. As it emphasizes the potential multisectoral nature of malnutrition 

problem, the framework has three layers of causality, namely the basic causes at the distal level, the 

underlying causes at the intermediate level, and the immediate causes at the proximal level. The 

UNICEF nutrition conceptual framework is designed to help facilitate the process of assessing, 

analysing and deciding on which actions to take at all levels of society to solve nutrition problems.  

 

 

Figure 2.1. UNICEF Conceptual Framework of Malnutrition 

        (Source: UNICEF 1990) 
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Specifically on stunting, as the best indicator that reflects long-term cumulative effects resulting 

from inadequate diet and/or recurrent illness (WHO, 1995), a schematic overview has been 

developed (Tufts, 2002; World Bank, 2007). Based on international experience, the schematic 

overview (Figure 2.2.) states the factors that cause stunting. The immediate (proximate) causes of 

stunting at the individual level are the high burden of disease, inadequate food consumption, and 

low birth weight. Each of the proximate causes of stunting is rooted in problems at the household 

level. Low incomes lead to low food intake. Large family sizes and short birth spacing lead to low 

birth weight, as do poor feeding practices during pregnancy. Poor feeding practices can also lead to 

inadequate food intake in children, even in households that do not face economic constraints. Lack 

of health care (i.e. immunizations) and of access to water and sanitation services lead to an increase 

in disease. Many of the factors identified at this level of the model are linked to the behavior of 

individuals or families. Reproductive choices, feeding practices, and health care and hygiene 

practices at home are all critical determinants of the probability that a child will grow adequately. 

Each household-level problem, in turn, has its correlates at the community level : the local economic 

and social infrastructure, the educational system, the health service and the water and sanitation 

system all provide critical inputs into the process of preventing malnutrition. Similarly, underlying 

the behaviors observed at the household level are the cultural norms beliefs that are prevalent in 

society.  

 

Figure 2.2. Causes of Stunting at Community, Household, and Individual Level 

    (Source: World Bank 2007) 
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In this Ecuadorian study, the chronic malnutrition status (stunting) was measured according to the 

anthropometric indices and the analyses were carried out considering the groups of causes 

according to the modified UNICEF conceptual framework (temporal, immediate, underlying, and 

basic) as shown in Figure 2.3.   

 

 

Figure 2.3. A Modified Conceptual Framework of Child Malnutrition 

             (Source: Shrimptom & Kachondham, 2003) 

The temporal factors of child malnutrition are related to mother nutritional status and foetal 

growth. The immediate causes deal with child disease and nutrient intake. While the underlying 

causes are related to household food security; maternal and childcare; and health, water and 

sanitation services. The basic causes concern the cultural and traditional beliefs, moral and ethical 

principles, education, environmental influences, and infrastructure.  
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2.2.Temporal causes of malnutrition 

Most growth faltering occurs in early childhood. It is also increasingly recognised that to prevent 

child malnutrition, population wide interventions are needed to be scaled up during the window of 

opportunity which is defined by pregnancy and the first 2 years of life (Victora et al., 2010). 

However, because the UNICEF conceptual framework emphasizes insufficiently on the life-cycle 

nature of the nutritional problem, some studies proposed the modification of that framework by 

adding temporal factors. The temporal factors that related to child growth and development are 

foetal growth and nutritional status, and maternal health and nutritional status (UNICEF, 2003; 

Shrimptom & Kachondham, 2003; Das et al., 2008).  

2.2.1. Foetal growth and nutritional status 

Low birth weight is one of the main risk factors for infant morbidity and mortality (de Barnabé et al., 

2004). It has been defined as the first weight of the fetus or infant obtained after birth weighing 

2500g or less. It is usually associated with situations in which there is interference with placental 

circulation due to alteration of the mother-placenta-fetus interchange and, therefore, with intra-

uterine malnutrition.  

 

The sub-optimal birth weight may have consequences in the prenatal period, during infancy, and 

even in adulthood (de Barnabé et al., 2004). The effects of low birth weight on the subsequent 

development of the infants depend on the specific cause giving rise to the foetal growth restriction, 

its time of occurrence and the duration of the impairment. The effect of birth weight was strongest 

in the first year (Adair & Guilkey, 1997; Espo et al., 2002; Medhin et al., 2010). 

2.2.2. Maternal health and nutritional status 

UNICEF has noted the profound effect of malnutrition and high maternal mortality on early 

childhood survival, growth and development (UNICEF, 2003).  

 

Small mothers, especially those weighing less than 45kg, are more likely to have small babies (de 

Barnabé et al., 2004).  Women who are malnourished are more likely to deliver smaller babies, who, 

in turn, are at increased risk of poor growth and development (Smith et al., 2005).  Pre-pregnancy 

BMI was found as a determinant of infant birth weight (Frederick et al., 2008). The likelihood of low 

birth weight that recurred across generations was shown by a study among 505 intergenerational 

pairs of first births to women aged 18-25 identified from a large obstetric data bank (Carrhill et al., 
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1987). The influence of the mother’s birth weight is greater than that of the father’s although both 

the maternal and paternal influences are about equal on the subsequent weight in childhood and 

adulthood (de Barnabé et al., 2004).   

 

Severe stunting (maternal height <150cm) is also associated with an increased intergenerational 

effects (UNICEF, 2003). It can contribute to obstructed labour and an increased number of operative 

deliveries. Mother’s height seems to have a direct influence on child’s health at birth, as height-for-

age Z-scores for newly born infants around -1 indicate prenatal malnutrition or a genetic height 

lower than the standard average (David et al., 2004). The study found that maternal stature is one of 

the main determinants of anthropometric development. Maternal short stature was significantly 

associated with child stunting (Ferreira et al., 2008; Lee et al., 2010). 

 

As malnourished mothers give birth to low birth weight infants, this malnutrition transmission across 

generation has proposed recently a hypothesis considering that a genetic predisposition to 

malnutrition may exist (Ahmed et al., 2009). In order to provide a foundation for new treatment and 

prevention programs on a population wide-basis, there is a rising need to get insight into the 

influence on malnutrition by human genetic polymorphism which controls the susceptibility to 

malnutrition, the gut microbiome which enables nutrient extraction from food, and enteric 

infections which compromise nutrient absorption.  

 

2.3. Immediate Causes of malnutrition 

The nutritional status of an individual is directly influenced by food intake and by occurence of 

diseases (UNICEF, 1990). Inadequate dietary intake and poor health status are the most significant 

immediate causes of malnutrition. These causes are interconnected: low food intake increases the 

vulnerability to disease and the occurrence of disease can reduce food intake. Stunting is associated 

with a long-term reduction in dietary intake, often related to recurrent episodes of illness and poor-

quality diets (UNICEF, 1998). 

 

2.3.1. Dietary intake 

Adequate nutrition is essential for children’s health and development.  The dietary intake can be 

interpreted as the result of four factors: meal frequency; amount of food per meal; energy and 
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nutrient density of the food; and biological utilization. Breast-milk has a high-energy/nutrient 

density, and when given on demand, provides a frequent meal for the child (UNICEF, 1990). 

 

Both breastfeeding and complementary feeding play a crucial role in children nutrition and 

development status. Since the growth faltering mainly happens during the first 2 years of life (World 

Bank, 2007; Victora et al., 2010), the promotion of appropriate infant feeding practices is important. 

 

2.3.1.1. Breastfeeding 

The benefits of full breastfeeding on growth may be most pronounced early in life (Eckhardt et al., 

2001). The health benefits of breastfeeding for infant development are also widely acknowledged.  

However, the age at which breastfed infants are first given complementary foods is of public health 

importance because the risk of diarrheal disease from contaminated complementary foods, and the 

potential risk of growth faltering if foods are inappropriately delayed. The recommendation of 

optimal duration of exclusive breastfeeding given by WHO is six months  (WHO, 2002). 

 

In children feeding recommendations, the World Health Organization includes breastfeeding for two 

years and beyond (WHO, 2011). However, some studies have found an increase from mild to severe 

malnutrition in children who were breastfed during the second year (Victora et al., 1991; Caulfield et 

al., 1996; Marquis et al., 1997). Some explanations have been offered for the negative association 

between breastfeeding and growth seen in poor communities. Some researchers have suggested 

that breastfeeding may reduce the consumption of complementary foods without an equivalent 

increase in human milk intake, therefore, diminishing total energy intake. The negative association 

may also reflect that decisions to continue breastfeeding occur as a direct response to child’s poor 

health. Thus the negative association reflects reverse causality, where the outcome (i.e., linear 

growth) is a causal factor of the predictor (i.e., breastfeeding), and not vice versa (Marquis et al., 

1997); increased breastfeeding did not lead to poor growth but child’s poor health and growth which 

led to increased breastfeeding. Thus any decisions on whether or not breastfeeding should be 

encouraged after first year of life should take into account the characteristics of the population 

(Victora et al., 1991). When children have been prematurely weaned and human milk would 

improve their nutritional and health status, a study in Peru demonstrated that the recommendation 

of relactation, reintroducing breastfeeding sometime later after the child had been weaned,  should 

even be considered (Marquis et al., 1998).  
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In conclusion, for achieving optimal growth, development and health, after exclusively breast-

feeding for the first six months, the infants should be given nutritious complementary foods and 

continue breastfeeding up to the age of two years or beyond (WHO, 2011). 

 

2.3.1.2. Complementary feeding 

Complementary foods are foods given in addition to breast milk and the process of feeding them is 

called complementary feeding (WHO, 2000). How mixtures of family foods can meet the extra needs 

of young children during their vulnerable time is important. To keep young children healthy, 

complementary foods should be nutritious, clean and safe, and served in adequate amount for 

feeding. Long-term low quality food and poorly balanced nutrition are potential reasons for the high 

prevalence of stunted growth (Sakisaka et al.,2006). 

 

Complementary feeding that promotes diet diversity, through the inclusion of a variety of foods in 

the diets of children in the 1 -3 age group is recommended (Onyango et al., 1998). It has been shown 

that measures of dietary diversity are relatively simple and were shown to be associated with 

nutrient adequacy and nutritional status. On the other hand, because dietary diversity also tends to 

increase with income and wealth, the association between dietary diversity and child nutrition may 

be confounded by socioeconomic factors. However, a study using data from 11 Demographic and 

Health Surveys (DHS) done to examine the associations between dietary diversity and height-for-age 

Z-scores (HAZ) for children 6-23 months old showed that there was an association between child 

dietary diversity and nutritional status independently of socioeconomic factors, and that dietary 

diversity may indeed reflect diet quality (Arimond & Ruel, 2004).  

 

A study concerning complementary feeding has been done in both urban and rural area of 

Guatemala (Enneman et al., 2009). The dietary variety and/or diversity, and origins of 

complementary foods given to urban and rural Guatemalan infants in second semester of life were 

described and compared. The findings showed that differences between types of selected and 

consumed foods were observed although no geographical differences were found. 

 

Among Ecuadorian children, the variation in dietary patterns and its influence on physical growth of 

children under 60 months of age from households of highland and coastal Ecuador was studied by 

Leonard et al. (2000). Overall, marked growth stunting was seen in both regions, but was more 

pronounced in the highland children. Those high levels of stunting were mostly established in the 
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first 12 months of life. Greater growth retardation among the highland children appears to reflect 

the influence of hypoxia together with the lower nutrient density of weaning foods in that region.  

 

Recommendations on complementary feeding vary considerably between countries, mainly because 

of the limited scientific evidence of the health effects of different foods given during the 

complementary feeding period (Michaelsen et al., 2010). Having reviewed selections of publications 

on complementary feeding, a need for more large randomized studies to further explore to what 

degree the time of introduction and composition of complementary foods have effects on growth, 

development and the long-term risk of diseases has been proposed.   

 

2.3.2. Health status 

The important contribution of the conceptual framework is in communicating the dual importance 

of disease and nutrient intake in generating child malnutrition. Fixing malnutrition requires dealing 

with those both immediate causes of malnutrition. For example, unless hygienic measures are taken 

for infant foods preparation and/or the infant is exclusively breastfed for the first six months of life, 

then excessive and repeated diarrhea will lead to growth faltering regardless of the adequacy of 

nutrient intake (Shrimptom & Kachondham, 2003). 

 

Prolonged episode of acute diarrhea (duration 7-13 days) or persistent diarrhea (duration ≥ 14 days) 

is an important cause of undernutrition. It accounts for significant morbidity and identifies children 

at risk of a vicious cycle of diarrhea and malnutrition (Moore et al., 2010). Furthermore, heavy 

burdens of diarrhea and undernutrition in early childhood profoundly impair growth and 

development (Petri et al., 2008). 

 

It is important to recognize that weaning  and/or complementary foods are the major vehicle for the 

transmission of faecal pathogens (UNICEF, 1990). As the consequence, diarrhea occurs, resulting 

from poor sanitation facilities and hygiene practices. It is a contributing factor to undernutrition 

(UNICEF, 2007). Therefore, food hygiene is of great importance.  

 

In addition to diarrhea, acute respiratory infections are another leading cause of childhood 

morbidity and mortablity in developing countries. Many factors have been postulated to increase 

risk of acute respiratory infections among children (Fonseca et al., 1996). Malnutrition was the most 

important risk factor for childhood pneumonia.  
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2.4. Underlying Causes of Malnutrition  

Undernutrition results from an array of interrelated factors, not only caused by inappropriate 

feeding and care practices, and disease, but also by other factors, including inadequate food 

quantity and quality, weak knowledge of the benefits of exclusive breastfeeding, complementary 

feeding practices and the role of micronutrients, inadequate sanitation, poor access to health 

services (UNICEF, 2007). It is only in a particular context that the exact causes can be identified. 

These underlying causes can be numerous and are usually interconnected (UNICEF, 1990). 

2.4.1. Insufficient Household Food Security 

Food security exists when all people, at all times, have physical and economic access to sufficient, 

safe and nutritious food that meets their dietary needs and food preferences for an active and 

healthy life (FAO, 1996). There are four dimensions of food security, namely food availability, food 

access, utilization and stability (Riely et al., 1999; Gross et al., 2000). The first dimension concerns 

the availability of sufficient quantities of food of appropriate quality, supplied through either 

domestic production or imports (including food aid). Moreover, stock changes comprise changes in 

stocks occurring during the reference period. The second dimension which is food access has been 

defined as the access by individuals to adequate resources for acquiring appropriate foods for a 

nutritious diet. The importance of non-food inputs in food security is revealed from the utilization of 

food. This third dimension of food security deals with utilization of food through adequate diet, 

clean water, sanitation and health care to reach a state of nutritional well-being where all 

physiological needs are met. Finally, to be food secure, a population, household or individual must 

have access to adequate food at all times. This stability concept is the fourth dimension of food 

security.  

 

Food security indicators can be used to study the nutritional status of individuals and communities. 

The effect of food security on nutrition status was studied in 2006 by Gray and colleagues among 

rural school children in Honduras. Although a strong relationship between food insecurity and 

stunted growth was not evident in the studied sample, a correlation was found between stunting 

and various physical indicators of malnutrition. Mid-arm circumference, hair thickness, hair color, 

skin discoloration, pot belly, and thin limbs were the physical indicators of malnutrition that were 

related with stunting.  
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2.4.2. Inadequate Maternal and Child Care 

Maternal and child care relates to the practices that are customary in the households in relation to 

how food and diseases are dealt with (Shrimptom & Kachondham, 2003). Caring practices concern 

with how food available at the household level is distributed within the household and whether that 

food is hygienically prepared. On the other hand, dietary inadequacies might be caused by an 

inadequate supply of food or by mothers having too little time to prepare food or to feed their 

children (UNICEF, 1990). 

 

Parental delegation of child care responsibilities to siblings and older children is a prominent feature 

of Andean rural family life (Stansbury et al., 2000). Toddlers and small children are often taken care 

off by an older sister or brother, allowing mothers greater time and flexibility for agricultural and 

domestic work. Despite problems of child health have been attributed to child and sibling care-

taking, this study conducted in highland Ecuadorian villages found no association between growth 

indices and the practice of older children caring for younger children. However, maternal supervision 

was still extremely important.  

 

Caring practices for women that may affect child nutritional status are antenatal and delivery care 

(Smith et al., 2005). Many preventive interventions can be done in antenatal care, such as tetanus 

toxoid immunizations, anemia and infection prevention and/or treatment, and detection of high-risk 

pregnancy which needs special delivery care. Delivery in a medical facility is an essential element in 

reducing health risks for mothers and children. Medical facilities can disseminate health and 

nutrition messages for women. With regard to caring practices for children, breastfeeding practices 

can be used as indicators. 

 

2.4.3. Insufficient Health Services and Unhealthy Environment 

While health service relates to its availability such as immunisations and treatments for child illness 

like diarrheal disease and acute respiratory infections, water and sanitation services relate to the 

availability of adequate drinking water and adequate faeces disposal systems (Shrimptom & 

Kachondham, 2003). 

 

Undernutrition among infants and young children can be contributed to the lack of supportive 

environments for many mothers, who may have limited time to care for themselves during 
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pregnancy, or for their infants, due to household demands and insufficient access to health services 

(UNICEF, 2007). 

 

The lack of ready access to water and poor environmental sanitation are important underlying 

causes of malnutrition (UNICEF, 1990). These conditions directly affect health, food production and 

preparation, and general hygiene. Inadequate access to water also affects child nutrition indirectly 

by increasing women’s work-load, thus decreasing the time available for their child care.  

 

2.5. Basic causes of Malnutrition 

The role of basic determinants on child malnutrition is its influence on the underlying determinants. 

The basic level of causality concerns the resources available to families and communities, and how 

those resources are distributed at the society level (Shrimptom & Kachondham, 2003). Economic 

resource availability and the political environment were found as the basic determinants influencing 

child malnutrition (Smith & Haddad, 2000). The factors are represented by two explanatory 

variables: per capita national income and democracy.  

 

The economic status of a child’s household has a strong and positive association with his or her 

nutritional status (Smith et al., 2005). The results of the study showed that specifically in Latin 

American and Caribbean region, the link appeared to be the strongest. Poor households often have 

low access to food and inadequate resources for health care. One of determinants of population 

health is economic inequality, independent from poverty and household income (Larrea & Kawachi, 

2005). Patterns of socio-economic data for considering geographic and environmental factors have 

been studied by Farrow et al. (2005) using a spatial analysis framework. They were found to give 

better understanding about the processes linked to food poverty.  

 

Children living in a household with only one child have a lower risk of stunting than children who live 

in households with more than one child (Rahman & Chowdhury, 2007). The total number of children 

within a household influences the resources available to each child, in terms of financial, time and 

attention. In a crowded household, exposure of an individual child to infection is also increased 

(Sereebutra et al., 2006). 

 

Of the explanatory variables that represent the child malnutrition determinants, women’s  

education was found to have the strongest impact on child malnutrition (Smith & Haddad, 2000). 
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The educated mothers are more conscious about their children’s health. Literate mothers can easily 

introduce new feeding practices scientifically, which help to improve their children nutritional status 

(Das et al., 2008). 

 

Greater formal education levels achieved by both mothers and fathers were associated with 

decreased odds of child stunting (Semba et al., 2008). This cross-sectional study conducted in two 

countries, Indonesia and Bangladesh, showed that maternal and paternal education were strong 

predictors of child stunting. However, the relative importance of maternal and paternal education 

might vary in different settings. In Indonesia, increasing maternal education was associated with 

greater reduction in the odds of stunting than that of paternal education (Semba et al., 2008). 

Mothers have been generally the primary caregivers for the children, thus their level of education 

had a stronger effect on child stunting than that of fathers. On the other hand, in Bangladesh, 

increasing paternal education was associated with greater decreases in the odds of stunting than 

that of maternal education (Semba et al., 2008; Rahman & Chowdhury, 2007). The low social status 

of women and their limited influence on household decision making were the reasons why in 

Bangladesh paternal education might be a stronger predictor of child stunting than maternal 

education.  

 

In summary, the level of education of the members of society has a strong influence over how 

resources are used at family and community level. The cultural beliefs inherent to the society also 

influence the way how the resources are used by the family and distributed across society 

(Shrimptom & Kachondham, 2003). Changes in basic causes are most complex and require longer 

terms for resolution.  
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CHAPTER 3 : METHODOLOGY 

3.1. Study frame and population 

The sample was collected from two areas, Cuenca and Nabon cantons, Ecuador. The country is 

divided into provinces, which are subdivided into cantons. Both Cuenca and Nabon cantons are 

located in Azuay province, in the highlands of Ecuador. Cuenca (as urban area) and Nabon (as rural 

area) were chosen for this study due to the cultural and socio-economic differences between them. 

While Cuenca has the lowest prevalence of poverty, Nabon is the poorest canton of the province. 

Cuenca, which is the capital of the province, is the third largest city in Ecuador by population. There 

is a higher population in Cuenca than in Nabon. Both cantons are very close geographically, with only 

70km distance in between.  

 

3.2. Data collection  

A cross-sectional study was conducted during June and September 2008 in two areas, Cuenca and 

Nabon. The sample was calculated taking into account the breastfeeding prevalence in the Azuay 

province (16%), with a confidence interval of 95% and a precision of 4%. The sample size was 

intended to get a reliable estimate of breastfeeding which was one of the objectives of the Food, 

Nutrition and Health Project of University of Cuenca (VLIR-IUC Program) in which this study was 

embedded.  

In Cuenca, the city was divided into 15 urban parishes and each parish was divided into blocks. There 

were approximately 20 houses per block. From the 3111 blocks, as the primary sampling unit, 400 

blocks were randomly selected. Sampling was done with the probability proportionate to size and 

finally 658 children were sampled in Cuenca.   

The sampling method conducted in Nabon was simple random sampling. At the time of the survey, 

because there were lower children populations in Nabon than the calculated sample size, the sample 

took 349 children which were the total children population.  

The study interviewers met the primary caregivers and the children in their houses. After 

explanation of the study, informed consent was obtained from those willing to participate. 

Anthropometric measurements of both infant and mother were taken and then the questionnaire 

was completed by the interviewer. The questionnaire included questions on socio-demographic 
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characteristics, home and environmental factors, together with feeding practices that could be 

associated with child growth patterns. Socio-demographic characteristics were assessed using a 

validated questionnaire (NBI) for Ecuador. It defines a home as poor according to unsatisfied basic 

needs. A family was defined as poor if at least one of ten deprivations was present (SIISE, 2001). 

The research protocol was reviewed and approved by the ethical committee of Ghent University, 

Belgium and University of Cuenca, Ecuador. 

 

3.3. Anthropometry measurements and growth characteristics 

Birth weight was recorded from birth certificate or from parental recall. Anthropometric 

measurements were done during home visits by interviewers who were grouped into ten teams. 

Each team, consisted of two interviewers, did every anthropometry measurements twice. Child’s 

weight was measured to the nearest 100g by the use of an electronic scale, following the method 

described in the Anthropometric Indicators Measurement Guide, FANTA (Cogill B., 2003). Also 

following the same measurement guide, child’s length was measured to the nearest 0.1cm with a 

recumbent length board. Mid-upper arm circumference was measured to the nearest 0.1cm by the 

use of a calibrated metric tape. Head circumference was measured to the nearest 0.1cm by the use 

of a calibrated metric tape, following the standard method decribed in the Valoración Nutricional 

Anthropométrica-  Recién Nacido (DEPRYDAN, Peruvian Health Minister). Mother height was 

measured to the nearest 0.1cm by the use of a stadiometer as portable measuring tape, following 

the standard method described in the Anthropometric Procedure Manual, NHANES. The body mass 

index (BMI) was calculated as body mass(kg)/height(m2). Mother’s BMI was classified as 

underweight (< 18.5 kg/m2), overweight (18.5 – 24.9 kg/m2), and obese (>30.0 kg/m2), following the 

WHO criteria (WHO, 2000). 

There are three commonly used anthropometric measures that offer a comprehensive profile of 

malnutrition, namely stunting, underweight, and wasting, which are measured by the indices height-

for-age, weight-for-age, and weight-for-height, respectively (WHO, 1995; UNICEF, 1998). This 

present study focuses on stunting (chronic malnutrition) which occurs in young children because of 

the culmination of a longer process of growth retardation (Adair & Guilkey, 1997). Stunting is 

considered as the most reliable indicator of child’s nutrition status since height-for-age measure is 

less sensitive to temporary food shortages (Fotso, 2007). As recommended by WHO, children whose 

indices fall below -2 standard deviations below the median of the NCHS/CDC/WHO reference 

population are classified as stunted (de Onis et al., 2000; Fotso, 2007). A single international 
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reference that represents the best standard possible of optimal growth for all children <5 year of age 

has been developed by WHO (Garza & de Onis, 1999). In April 2006 the WHO charts were released. 

They are based for the first time on a prospective, international sample of children selected to 

represent optimal growth (de Onis et al., 2007). The WHO standards provide a better tool to monitor 

the rapid and changing rate of growth in early infancy. The ancestries of the children included in the 

WHO standards were widely diverse. Peoples from Europe, Africa, the Middle East, Asia, and Latin 

America were included. The WHO standards demonstrate that healthy children from around the 

world who are raised in healthy environments and follow recommended feeding practices have 

similar patterns of growth (de Onis et al., 2006). 

 

3.4. Construction of indexes 

Some new variables were created by combining information of other variables. The objective was to 

condense the information contained in a number of original variables into a smaller set of variates 

with a minimum loss of information. The smaller set of uncorrelated variables could represent most 

of the information in the original set of variables. Principal component analysis (PCA) was the 

method for constructing wealth index, care index and hygiene index.  

Wealth index was constructed to assess household wealth. The first component explains most of the 

variance in the observed set of variables. It is expected to reflect the unobserved dimension of the 

given model ‘wealth’ (Engebretsen et al., 2008; Vyas & Kumaranayake, 2006). The variables which 

were included in the analysis are the following: (1) house ownership; (2) housing material for wall 

and floor; (3) toilet type, and source of water; (4) number of people sleep in the caregiver’s 

bedroom. The regression scores from the first component were used to create an index that is 

divided into quintiles and then grouped as the poor 40%, the middle 40% and the rich 20%. This 

categorization was chosen in line with other studies (Engebretsen et al., 2008; Filmer & Pritchett, 

2001).  

Care index was constructed by including the variables related to caregiver’s assistance in feeding the 

child: (1) to the response of the child when he/she was hungry; whether crying, 

annoyed/restlessness and/or putting his/her hands inside the mouth; (2) to the response of the child 

when he/she was full; whether crying or restless/hiding his/her face with the hands. The regression 

scores of the first component were used to create an index which was further grouped into tertiles.  
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Hygiene was analyzed by including the following variables in the PCA method: (1) hand-washing 

practices of the care-giver; whether the care-giver washed his/her hands before food preparation, 

before feeding children, after defecation and/or after attending to a child who had defecated; (2) 

hand-washing practices of the child’s hands; whether the child’s hands were usually washed before 

feeding and after defecation; (3) the use of soap for hand-washing practices; whether soap was used 

to wash the caregiver’s hands and the child’s hands. The hygiene index was created based on the 

regression scores of the first component which was further divided into tertiles.  

 

3.5. Statistical analysis 

First, descriptive analyses were done on this cross sectional study, to provide general information on 

characteristics of the study populations, and then they were followed by analyses to find the 

associations between variables using explorative bivariate analysis. In order to assess differences 

between the two groups according to living areas (Cuenca and Nabon cantons), chi-square test was 

used for categorical variables and t-test for differences in means was employed if the determinant 

was continuous. Furthermore, from the results of the bivariate analyses for each temporal, 

immediate, underlying, and basic determinant according to the modified UNICEF framework, any 

variable whose univariable test had a p-value less than 0.20 was a candidate for the multivariable 

model. All analyses were adjusted for living area to account for the study design. To examine 

whether the effects of the determinants differ across urban and rural areas, a regression including 

all independent variables and their interactions with an urban dummy variable (0 for Nabon, 1 for 

Cuenca) was run. The final combined model was developed through a logistic regression analysis 

which indicates the determinants of stunted growth. The method of backward elimination of these 

variables as potential predictors was used, requiring a variable to reach a significance at α = 0.05 

level for inclusion in the model. Multiple linear regression using height-for-age Z score as continuous 

index was also performed. All analyses were done using STATA 10.0 (Stata Corporation, College 

Station, TX). 
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CHAPTER 4 : RESULTS 

4.1. Descriptive analyses 

As this study focused on children below two years of age, from 1007 children that had been sampled 

in both Cuenca and Nabon areas and their actual age have been calculated by substracting the date 

of interview and the date of birth, only 972 children were included in the analyses. Table 4.1. shows 

the respondents characteristics according to their living areas. The mean ages of the mothers and 

children were 26.4 years (SD 6.7) and 11.9 months (SD 6.7), respectively. There were no significant 

differences in the ages of mothers and children between Cuenca and Nabon. The mean duration of 

mothers’ formal education was 9.8 years (SD 4.7).  The mean duration of fathers’ formal education 

was 10.1 years (SD 4.6). Years of mothers’ and fathers’ formal education in Cuenca were significantly 

higher than those of Nabon (p<0.001).  

Table 4.1. Characteristics of Study Population in Cuenca and Nabon cantons 

Characteristics Cuenca  (n=637) Nabon (n=335) P 

Age of mother 26.6 ± 6.5 a   26.1 ±7.1 0.26 

Age of child 11.9 ± 6.7 11.7 ± 6.8 0.68 

Years of mother formal education 11.5 ± 4.2  6.5 ± 3.7  <0.001 

Years of father formal education 11.7 ± 4.2 6.1 ± 2.8 <0.001 

Birth weight (g) 3144 ± 653 3008 ± 748 0.03 

Mother’s height (cm) 157 ± 6.5 153 ± 6.8 <0.001  

Mother’s weight (kg) 59.6 ±9.2 56.5 ± 8.5 <0.001  

Mother’s BMI (kg/m2) 24.3 ± 3.7 24.1 ± 3.5 0.56 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program) 

a
 mean ±SD (all such values)  

 Birth weight of Cuenca children was higher than Nabon’s children birth weight. The mean birth 

weight of Cuenca infants was around 3150g while that of Nabon was only about 3000g (p<0.05). 

Height and weight of mothers in Cuenca were also significantly higher than those of Nabon’s 

mothers (p<0.001). However, there was no significant difference in terms of mean of mother’s BMI 

of both areas. 
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4.2. Determinants of stunting 

The various determinants of stunting are allocated to groups according to their classification in the 

modified UNICEF conceptual framework at the basic, underlying, immediate, and temporal levels, as 

shown in Figure 2.3. The relationship of those various determinants with the living areas was 

analyzed by doing cross tabulations using the Chi Squared test for significance of associations. The 

association between each determinant with stunting was analyzed using logistic regression analyses.  

Determinants which had been found to give a significant association with stunting were then subject 

to multivariate regression analysis.  

The analyses showed that the prevalence of stunting (HAZ<-2SD) among children of the study areas 

(Cuenca and Nabon cantons, Ecuador) was 24.8% in 2008, of which 10.7% of children were severely 

stunted. Prevalence of stunting was higher among Nabon children (36.6%) than Cuenca children 

(18.6%). Children in Nabon, considered as the rural area, were more likely to exhibit stunted growth. 

The mean of HAZ score of children in Cuenca (-0.69, SD 1.67) was significantly higher (p<0.001) than 

that of children in Nabon (-1.39, SD 1.75).  

The following sections present the results of analyses aimed at identifying factors associated with 

stunted growth (<-2 HAZ).  The factors identified were as follows. 

4.2.1. Basic Determinants of Stunting 

There are various indicators that can be used as basic determinants of stunting. Table 4.2. shows 

respondent’s sociodemographic characteristics and their living areas. The relationship between 

either child’s age or gender and the living area was not statistically significant. However, there was a 

significant relationship between mothers’ age and living area (p<0.01). There were more mothers 

who were either below 20 years of old or above 40 years of old in Nabon compared to Cuenca. 

While more than 40% of people in Nabon had more than one child in their households, only about 

30% of households in Cuenca had more than one child (p<0.05). Compared to Cuenca, there were 

more illiterate mothers in Nabon who had not been enrolled in school. In Cuenca, mostly mothers 

were either having secondary school (7-12 years of formal schooling) or higher education (more than 

13 years of formal schooling). Most of the mothers in Nabon had only primary school. While most 

fathers in Cuenca had secondary school or even higher education, most fathers in Nabon had only 

primary school. The parental formal education was significantly different in both areas (p<0.001). 

The first component of the wealth index explained 36% of the variance. Both areas were significantly 

different; most respondents in Nabon were poor households. 
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Table 4.2. Characteristics of Study Population according to Basic Determinants of Stunting 

Characteristics1 Cuenca  [n (%)] Nabon [n(%)] P 

Child’s Age  

0-5 months 

6-11 months 

12-17 months 

18-23 months 

 

150 (23.55%) 

173 (27.16%) 

164 (25.75%) 

150 (23.55%) 

 

  92 (27.46%) 

  81 (24.18%) 

  88 (26.27%) 

  74 (22.09%) 

0.51 

Gender  

Male 

Female 

 

325 (51.02%) 

312 (48.98%) 

 

164 (48.96%) 

171 (51.04%) 

0.54  

Mother’s Age  

< 20 years 

20-29 years 

30-39 years 

40-49 years 

 

  74 (11.69%) 

371 (58.61%) 

163 (25.75%) 

  25   (3.95%) 

 

  65 (19.52%) 

174 (52.25%) 

  75 (22.52%) 

  19   (5.71%) 

0.004 

  

Number of Children <5 years of age  0.03 

1 

≥2  

419 (65.78%) 

218 (34.22%) 

197 (58.81%) 

138 (41.19%) 

 

Mother’s Formal Education 

No formal education 

Primary school 

Secondary school  

Higher education 

 

    6   (0.98%) 

  78 (12.68%) 

268 (43.58%) 

263 (42.76%) 

 

  29   (9.51%) 

147 (48.20%) 

112 (36.72%) 

  17   (5.57%) 

<0.001 

Father’s Formal Education 

No formal education 

Primary school 

Secondary school  

Higher education 

 

    2   (0.36%) 

  65 (11.82%) 

241 (43.82%) 

242 (44.00%) 

 

  13   (5.75%) 

129 (57.08%) 

 77  (34.07%) 

  7     (3.10%) 

<0.001  

Wealth index 

Poor 40% 

Middle 40% 

Rich 20% 

 

157 (30.60%) 

304 (59.26%) 

  52 (10.14%) 

 

  89 (96.74%) 

    3   (3.26%) 

    0   (0.00%) 

<0.001  

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program)               

 1
 According to the Modified UNICEF Conceptual Framework  
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Table 4.3. presents the results of bivariate analyses aimed at identifying basic determinants 

associated with stunted growth (<-2 HAZ). It shows that the prevalence of stunting was found the 

lowest among youngest children (≤ 6 month) and the highest among children aged 18-23 months 

(p<0.001). Male children exhibited more stunted growth than female ones (p<0.05). It is also shown 

that the place of residence had significant association with the level of stunting (p<0.001). More 

stunted children were found in Nabon. Stunting was also more common when the mother was older 

and in households with more than one child. However these relationships did not show a significant 

association with stunted growth. The proportion of stunted children was the highest among the non-

formally-educated parents (p<0.05) and the stunting level decreased with the increase of parents’ 

educational level. There was no significant relationship found between stunting and wealth index.   

Table 4.3. Basic Determinants of Stunting 

Determinants1 n Stunted (HAZ<-2) 

n (%) 

OR (95% CI)2 P 

Child’s Age    

0-5 months 

6-11 months 

12-17 months 

18-23 months 

214 

232 

224 

212 

  43 (20.09%) 

  49 (21.12%) 

  57 (25.45%) 

  70 (33.02%)  

1.05 (1.02, 1.07) <0.001  

Gender   

Male  

Female 

445 

437 

125 (28.09%) 

  94 (21.51%) 

1.45 (1.06, 1.98) 0.02 

Mother’s Age     

< 20 years 

20-29 years 

30-39 years 

40-49 years 

126 

491 

219 

  42 

  29 (23.02%) 

124 (25.25%) 

  51 (23.29%) 

  13 (30.95%) 

1.004 (0.98, 1.03) 0.73 

Living area     

Cuenca (Urban) 

Nabon (Rural) 

576 

306 

107 (18.58%) 

112 (36.60%)  

0.39 (0.29, 0.54) <0.001  

Number of Children <5 years of age   

1 

≥2 

557 

325 

125 (22.44%) 

  94 (28.92%) 

1.16 (0.91, 1.49) 0.22 
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Mother’s education     

No formal education 

Primary school 

Secondary school  

Higher education 

  31 

206 

347 

252 

  12 (38.71%) 

  67 (32.52%) 

  86 (24.78%) 

  42 (16.67%)  

0.96 (0.92, 1.002) 0.063 

Father’s education     

No formal education 

Primary school 

Secondary school  

Higher education 

  12 

178 

291 

222 

    8 (66.67%) 

  52 (29.21%) 

  65 (22.34%) 

  42 (18.92%)  

0.96 (0.92, 1.01) 0.13 

Wealth index    

Poor 40% 

Middle 40% 

Rich 20%  

227 

280 

  45 

  51 (22.47%) 

  51 (18.21%) 

  11 (24.44%)  

0.99 (0.79, 1.25) 0.95 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program) 

1
 According to the Modified UNICEF Conceptual Framework  

2 
OR, odds ratio; ORs were calculated by logistic regression; CI, confidence interval; All analyses were adjusted for area 
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4.2.2. Underlying Determinants of Stunting 

The underlying determinants of stunting were household food security, maternal and child care, 

health, water and sanitation services. The comparison of these underlying determinants between 

Cuenca and Nabon is presented in Table 4.4. while the relationship between these underlying 

determinants and stunting are shown in Table 4.5.  

Children from households having food security can achieve adequate food intake which influences 

their nutritional status. However, food security of the households was beyond the scope of this cross 

sectional study because the dimensions of food security (i.e., food availability, food access, 

utilization, and stability) were not included in the questionnaire used in the survey.  

The maternal and child care were assessed from breastfeeding practices and care index. There were 

more mothers in Nabon who ever breastfed their children than in Cuenca and still breastfed their 

children up to the time when the survey was conducted. There was no significant relationship found 

between stunting and the fact whether the child had ever been breastfed. However, the degree of 

stunting among children who were no longer breastfed was higher than among children who were 

still being breastfed. Care index which was constructed using PCA explained almost 20% of the 

variance. There was better care in Cuenca compared to Nabon.  

Cuenca had better source of drinking water (purified/potable water) while almost 90% of Nabon 

population used well water as their source of drinking water. Nevertheless, the source of water that 

was used for preparing the foods/drinks for the child was found to be not related to stunting. There 

was also no significant relationship between the hygiene index and stunting although hygiene 

practices of caregivers in Cuenca were significantly better than those in Nabon. The first component 

of the constructed hygiene index explained 31% of the variance.  

Most Cuenca women had their delivery assisted by health professionals while about 50% of 

deliveries in Nabon had been assisted by traditional birth attendant or relatives (p <0.001). While 

approximately 85% of Cuenca respondents chose health service as the first choice of their health 

care, about one-quarter of those in Nabon canton went to traditional healer for having their health 

care (p <0.001). The health services had a significant relationship to stunting. Mothers whose 

delivery had been assisted by health professionals had fewer stunted children than their 

counterparts. However, there was no significant relationship between stunting and the first choice 

of health care which had been considered in the case of illness.  
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Table 4.4. Characteristics of Study Population according to Underlying Determinants of Stunting 

Characteristics1 Cuenca  [n (%)] Nabon [n(%)] P 

Ever breastfed 

Yes 

No 

 

600 (94.19%) 

  37   (5.81%) 

 

327 (97.61%) 

    8   (2.39%) 

0.02 

Breastfed now 

Yes 

No  

 

396 (65.78%) 

206 (34.22%) 

 

251 (76.76%) 

  76 (23.24%) 

0.001 

Care index  

Low 

Medium 

High  

 

178 (30.27%) 

205 (34.86%) 

205 (34.86%) 

 

122 (39.10%) 

  96 (30.77%) 

  94 (30.13%) 

0.03  

Source of drinking water 

Purified/potable water 

Well water 

 

600 (96.93%) 

  19   (3.07%) 

 

  39 (12.26%) 

279 (87.74%) 

<0.001 

Hygiene index  

Low 

Medium 

High 

 

218 (34.60%) 

180 (28.57%) 

232 (36.83%) 

 

102 (31.10%) 

162 (49.39%) 

  64 (19.51%) 

<0.001 

 

Delivery assisted by health professionals   <0.001  

Yes 

No  

588 (96.24%) 

  23   (3.76%) 

160 (50.16%) 

159 (49.84%) 

 

First choice of health care 

Health service 

Traditional healer  

 

536 (84.94%) 

  95  (15.06%) 

 

249 (74.55%) 

  85 (25.45%) 

<0.001  

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program) 

 1
 According to the Modified UNICEF Conceptual Framework  
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Table 4.5. Underlying Determinants of Stunting 

Determinants1 n Stunted (HAZ<-2) 

n (%) 

OR (95% CI)2 P 

Ever breastfed    

Yes 

No  

842 

  40 

211 (25.06%) 

    8 (20.00%)  

1.12 (0.5, 2.5) 0.78 

Breastfed now    

Yes  

No 

589 

253 

142 (24.11%) 

  69 (27.27%)  

0.75 (0.53, 1.05) 0.098 

Care index    

Low 

Medium 

High 

271 

274 

272 

  71 (26.20%) 

  63 (22.99%) 

  71 (26.10%)  

1.09 (0.97, 1.23) 0.13 

Source of drinking water    

Purified/potable water 

Well water 

582 

270 

112 (19.24%) 

  99 (36.67%)  

0.78 (0.42, 1.45) 0.43 

Hygiene index     

Low 

Medium 

High 

292 

311 

265 

  73 (25.00%) 

  88 (28.30%) 

  51 (19.25%)  

0.97 (0.87, 1.07) 0.55 

Delivery assisted by health professionals   

Yes 

No  

681 

164 

142 (20.85%) 

  65 (39.63%) 

0.62 (0.4, 1.95) 0.03 

First choice of health care   

Health service 

Traditional healer 

705 

171 

176 (24.96%)  

  42 (24.56%) 

1.21 (0.81, 1.8) 0.36 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program) 

1
 According to the Modified UNICEF Conceptual Framework  

2 
OR, odds ratio; ORs were calculated by logistic regression; CI, confidence interval; All analyses were adjusted for area 
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4.2.3. Immediate Determinants of Stunting 

The immediate causes of chronic malnutrition are inadequate dietary intake and poor health status. 

The nutrient and food pattern assessment needs the data from the 24 hour recall and food 

frequency questionnaire which are not available yet. The only indicators to judge the immediate 

determinants of child stunting assessed were the disease variables, including whether the child had 

had diarrhea, acute respiratory infections and/or fever within the previous two weeks before the 

survey was conducted.  The comparison between Cuenca and Nabon in terms of these immediate 

determinants is presented in Table 4.6. while the relationship between these variables and stunting 

are shown in Table 4.7. The prevalence of diarrhea in both areas was less than 25% while more than 

20% of mothers indicated that their children had experienced a fever. Approximately one-third of 

mothers stated that their children had shown symptom of respiratory infection in the previous  

14days. There were no significant differences between the two areas regarding the symptoms of 

child illness, with the exception of respiratory infection (p<0.05). In terms of association with 

stunting, having diarrhea and/or fever in the last 2 weeks increased the odds of stunting by 

approximately 40%.   

Table 4.6. Characteristics of Study Population according to Immediate Determinants of Stunting 

Characteristics1 Cuenca  [n (%)] Nabon [n(%)] P 

Diarrhea in the last 2 weeks 

Yes 

No 

 

155 (24.37%) 

481 (75.63%) 

 

  70 (20.90%) 

265 (79.10%) 

0.22 

Respiratory infection in the last 2 weeks 

Yes 

No 

 

240 (37.74%) 

396 (62.26%) 

 

  99 (29.55%) 

236 (70.45%) 

0.01 

Fever in the last 2 weeks  

Yes  

No 

 

138 (21.70%) 

498 (78.30%) 

 

  90 (26.87%) 

245 (73.13%) 

0.07 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program)               

 1
 According to the Modified UNICEF Conceptual Framework 
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Table 4.7. Immediate Determinants of Stunting 

Determinants1 n Stunted (HAZ<-2) 

n (%) 

OR (95% CI)2 P 

Diarrhea in the last 2 weeks    

Yes  

No  

201 

680 

  59 (29.35%) 

159 (23.38%) 

1.44 (1.007, 2.07) 0.045 

Respiratory infections in the last 2 weeks   

Yes  

No  

310 

571 

  76 (24.52%) 

142 (24.87%) 

1.07 (0.77, 1.48) 0.69 

Fever in the last 2 weeks    

Yes  

No  

209 

672 

  64 (30.62%) 

154 (22.92%)  

1.42 (0.99, 2.01) 0.054 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program) 

1
 According to the Modified UNICEF Conceptual Framework 

2 
OR, odds ratio; ORs were calculated by logistic regression; CI, confidence interval; All analyses were adjusted for area 
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4.2.4. Temporal Determinants of Stunting 

The temporal factors that related to child growth and development are foetal growth and nutritional 

status, and maternal health and nutritional status. Table 4.8. shows the characteristics of both areas 

and the relationship between these temporal determinants and stunting are shown in Table 4.9. 

The foetal growth and nutritional status were assessed by using birth weight as the indicator. There 

were more infants born with low birth weight in Nabon compared to Cuenca canton. It is shown that 

birth weight was associated with stunting prevalence. Low birth weight children were more likely to 

be stunted children.  

The various indicators for maternal health and nutritional status available for analytical purposes 

include maternal height, maternal weight, and maternal body mass index (BMI). While mothers in 

Cuenca were significantly taller than those in Nabon (p<0.001), there were no associations found 

between these maternal variables with stunting.  

Table 4.8. Characteristics of Study Population according to Temporal Determinants of Stunting 

Characteristics1 Cuenca  [n (%)] Nabon [n(%)] P 

Birth weight  

≤2500 g 

>2500 g  

 

  65 (13.57%) 

414 (86.43%) 

 

  37 (22.02%) 

131 (77.98%) 

0.01 

Mother’s height  

< 150 cm 

≥150 cm 

 

  61 (14.45%) 

361 (85.55%) 

 

  86 (31.73%) 

185 (68.27%) 

<0.001 

Mother’s weight 

< 45 kg 

≥45 kg 

 

  23   (3.89%) 

568 (96.11%) 

 

  14   (4.59%) 

291 (95.41%) 

0.62 

Mother’s BMI 

<18.5 kg/m2 

18.5 – 24.9 kg/m2 

≥25 kg/m2 

 

  14   (3.33%) 

240 (57.14%) 

166 (39.52%) 

 

    8    (3.00%) 

166 (62.17%) 

   93 (34.83%) 

0.43 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program)              

 1
 According to the Modified UNICEF Conceptual Framework 
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Table 4.9. Temporal Determinants of Stunting 

Determinants1 n Stunted (HAZ<-2) 

n (%) 

OR (95% CI)2 P 

Birth weight     

≤2500 g 

>2500 g 

  94 

503 

  33 (35.11%) 

104 (20.68%) 

0.99 (0.9993, 0.9999) 0.01 

Mother’s height   

< 150 cm 

≥150 cm 

139 

513 

  45 (32.37%) 

108 (21.05%) 

0.33 (0.21, 5.32) 0.44 

Mother’s weight    

< 45 kg 

≥45 kg 

  35 

812 

  11 (31.43%) 

200 (24.63%) 

0.997 (0.979, 1.015) 0.74 

Mother’s BMI      

<18.5 kg/m2 

18.5 – 24.9 kg/m2 

≥25 kg/m2 

  22 

380 

246 

    6 (27.27%) 

  91 (23.95%) 

  55 (22.36%)  

0.98 (0.93, 1.03) 0.35 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program) 

1
 According to the Modified UNICEF Conceptual Framework 

2 
OR, odds ratio; ORs were calculated by logistic regression; CI, confidence interval; All analyses were adjusted for area
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 4.3. Models of Chronic Malnutrition 

From the results of the bivariate analysis, a logistic regression analysis was conducted to indicate the 

determinants of stunted growth. The factors that showed a significant difference in the bivariate 

analysis (Tables 4.3., 4.5., 4.7., 4.9.) were entered into the logistic regression analysis as independent 

variables. The selection of the variables for the model was done by backward elimination method. 

Table 4.10. lists the results of the logistic regression analysis which identify the determinants of 

stunted growth.  

Table 4.10. Logistic Regression Analysis: Determinants of Stunting (HAZ<-2SD) 

Determinant OR 95% CI P  

Child’s actual age (mo) 

Male gender 

Low birth weight (≤2500g) 

Cuenca 

1.04 

1.76 

2.09 

0.46 

1.01 – 1.07 

1.18 – 2.63 

1.27 – 3.45 

0.31 – 0.71 

 0.004 

 0.006 

 0.004 

<0.001 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program)               

The model seeks to explain the stunting determinants of among under-two-years old Ecuadorian 

children in both Cuenca and Nabon cantons. The dependent variable used in the analysis was the 

stunting (HAZ<-2SD), an indicator which is directly related to the incidence of chronic malnutrition. 

Child’s age (OR=1.04, p<0.01), male gender of the child (OR=1.76, p<0.01), and low birth weight 

(OR=2.09, p <0.01) were associated with stunted growth. Living area played a highly significant role 

in contributing to the stunting prevalence. Living in Cuenca reduced the odds of being stunted by 

more than 50% (p<0.001). Low birth weight turned out to be the strongest determinant of stunting. 

A low birth weight infant had the odds of being stunted two times higher than a normal birth weight 

infant.  

Multiple linear regression using height-for-age Z-score as continuous index did not yield any major 

differences from the use of the dichotomized anthropometric index. As results are shown in Table 

4.11., child’s actual age, male gender, birth weight, and living area were also significantly associated 

with HAZ. Mother’s height and assisted delivery by health professionals were proven to be 

predictors of HAZ. One centimeter increase in mother’s height would increase height-for-age Z-score 

by 0.03. If the mother had her delivery assisted by health professionals, the HAZ could be predicted 

to increase by 0.62. 
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Table 4.11. Multiple Linear Regression Analysis: Predictors of HAZ 

Determinant Coefficient 95% CI P  

Child’s actual age (mo) 

Male gender 

Birth weight (g) 

Cuenca 

Mother’s height (cm) 

Assisted delivery 

-0.07 

-0.38 

 0.0003 

 0.41 

 0.03 

 0.62 

-0.09 ― -0.05 

-0.67 ― -0.09 

 0.00006 ―0.0005 

 0.07 ― 0.76 

 0.01 ― 0.05 

 0.11 ― 1.14 

<0.001 

 0.008 

 0.012 

 0.02 

 0.004 

 0.017 

Source: Cross-Sectional Survey 2008; Food, Nutrition and Health Project, University of Cuenca (VLIR-IUC Program)               
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CHAPTER 5 : DISCUSSION 

The aim of this study was to describe the prevalence of chronic malnutrition (stunting) in Cuenca 

and Nabon cantons and to assess the associated factors affecting the nutritional status of 

Ecuadorian children aged 0-23 months. This study showed an increase in the prevalence of stunting 

with increasing child’s age. Length/height-for-age between boys and girls was significantly different: 

boys were more vulnerable to stunting. The stunting rate was higher among rural populations than 

among urban ones. These findings which were based on a cross-sectional survey conducted in 2008 

were in line with the World Bank Country Study, specifically reporting the nutritional situation of 

Ecuador in 2007.  

 

In this study, the chronic malnutrition status (stunting) was analyzed based on the modified UNICEF 

conceptual framework. The framework recognizes that there are many possible causes of child 

malnutrition and that solving malnutrition problems requires an understanding of the importance of 

various different causes. Initially the conceptual framework was proposed by UNICEF in 1990 as part 

of its Nutrition Strategy. Since the UNICEF conceptual framework emphasizes insufficiently on the 

life-cycle nature of the nutritional problem, some studies proposed the modification of that 

framework (Shrimptom & Kachondham, 2003; Das et al., 2008). The modified UNICEF conceptual 

framework was used to guide their analyses to better understand the problem of stunting. In a study 

conducted in Brazil by Monteiro et al. (2010), formal analysis of the determinants of child stunting 

was also done by using this conceptual framework.  

 

Both binary and continuous variables were used to model chronic malnutrition in this particular 

study. The patterns of association with the outcome of interest when analyzed as binary variable 

(i.e., stunting) and as a continuous variable (i.e., height-for-age Z-score) were compared. Both 

models did not yield any major differences. Rural residence, low birth weight, and male gender were 

the risk factors for stunting in the study areas. The risk of chronic malnutrition increased with age 

and the findings generally showed a peak in the prevalence of stunting during the second year of 

life. Maternal height and assisted delivery by health professionals turned out to be associated with 

the child’s mean height-for-age Z-score at the multiple linear regression analysis.  

 

The strength of this study came from its large sample sizes of both urban and rural areas. The sample 

sizes, 637 respondents from Cuenca (urban) and 335 respondents from Nabon (rural), could 

correctly identify the difference of stunting prevalence between both cantons. As calculated in 
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STATA using the ‘sampsi’ command for sample size and power determination, the high statistical 

power of the study could demonstrate that the prevalence of stunting was significantly higher 

among Nabon children (36.6%) than those in Cuenca (18.6%), as shown in Table 4.3. Children from 

rural residence were more likely to be stunted. This finding was in line with other studies (Espo et al., 

2002; Smith et al., 2005; Medhin et al., 2010). Larrea and Kawachi (2005) in their study conducted in 

Ecuador also found that rural areas demonstrated higher prevalence of stunting than cities. This 

could be explained by urban-rural socioeconomic differences. As shown in Table 4.2., most 

households in Nabon were poor based on the constructed wealth index.  

 

In this particular study, however, wealth had no association with stunting. Table 4.3. shows that 

stunting was prevalent in all wealth categories. The stunting prevalence among the rich population 

was about 24%, while among the poor and middle categories of wealth the stunting rates were 22% 

and 18%, respectively. Although the economic status of the household has been found to have a 

positive association with child’s nutritional status (Smith et al., 2005), other factors could also 

contribute to the study outcome. Farrow et al. (2005) observed that community levels of food 

consumption and food poverty were not distributed randomly throughout Ecuador. Larrea and 

Kawachi (2005) found inconsistent evidence to indicate any relationship between economic 

inequality and child malnutrition in Ecuador. At the provincial scale, economic inequality had a 

statistically significant deleterious effect on stunting, while at local levels, inequality was not 

associated with stunting. Different methods for assessing wealth might be the reason for a different 

association. For assessing wealth in this study, an index was constructed by principal component 

analysis. This method has been utilized by several studies (Filmer & Pritchett, 2001; Vyas & 

Kumaranayake, 2006; Engebretsen et al., 2008). Although the PCA makes it easier to pool different 

dimensions of socioeconomic indicators into a summary index, it has a drawback in making the 

interpretation of results economically or socially. The factor scores were positive for higher quality 

source of water, toilet type, and house material. While the negative factor score for number of 

people that sleep in the same room with the caregiver clearly indicates that the more people the 

worse socioeconomic condition, the negative signs of house ownership and floor material variables 

need to be explained based on the situation of the areas. There were some differences in terms of 

house ownership between both areas. From the dataset, it is shown that while in Nabon, considered 

as a poor rural area, almost 60% of the population owned a house while only about 30% of the 

Cuenca people had their own houses. The possible explanation for the situation might be that on the 

country side of Ecuador (i.e. Nabon), usually a new couple stays at one of the families’ houses, and 

they become a "big family house", although the distribution of the incomes is independent. In 
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Cuenca it is more usual to get a new place after marriage (or cohabit). The house is usually rented 

because only few couples have the chance of getting their own house at this stage. In terms of floor 

material, wood is considered as a better floor material than tile or ceramic. Although 70% of people 

in Nabon had wood as their floor material, which had been chosen due to cold weather conditions  

in the area (wood floor is warmer), a house in Cuenca could have different types of floor material 

depending on the area inside the house. There are different types and prices of wood.  

 

For the link between male gender and stunting risk, as shown in Table 4.10., there was no feasible 

explanation, other than in general boys are breast-fed longer than girls (World Bank, 2007). It is 

believed that girls should not be breastfed for more than one year while boys should not be 

breastfed for more than two years. As some studies have found an increase in malnutrition among 

children who were still breastfed during the second year (Victora et al., 1991; Marquis et al., 1997), 

this negative association might reflect reverse causality. In a Brazilian cohort study, Victora et al. 

(1991) found that children who were still breastfed at age 20 months presented with poorer 

anthropometric status than their non-breastfed counterparts. Marquis et al. (1997) observed the 

negative association between breastfeeding and growth in their study which was conducted in Lima, 

Peru. From the longitudinal data from 12–15 months old children of poor peri-urban community 

participating in that study, increased frequency of breastfeeding was associated with poorer growth. 

However, that occurred only in children with low complementary food intake and high diarrhea 

morbidity. Child’s poor growth and health led to increased breastfeeding. It might reduce the 

consumption of complementary foods without an equivalent increased intake of human milk, 

leading to diminished total energy intake. Therefore, based on these hypotheses, it is necessary to 

assess the food consumption data in order to judge the situation adequately. In this study, however, 

the influence of food/nutrient intake on stunting could not be explained in depth because the 24 

hour dietary recall and food frequency questionnaire are not available yet. These data will be 

analyzed and they are supposed to have an influence on stunting directly. Food intake is one 

important aspect that can influence the stunting rate. Long-term low quality food and poorly 

balanced nutrition have been shown as the reasons for the high prevalence of stunted growth 

(Sakisaka et al., 2006). 

 

As shown in Table 4.8., there were more infants born with low birth weight in Nabon (22%) 

compared to Cuenca (13%). Birth weight of Cuenca children was higher than Nabon’s children birth 

weight. Table 4.1. shows that the mean birth weight of Cuenca infants was 150g higher than that of 

Nabon. It can be seen in Table 4.10., low birth weight infants were more likely to be stunted children 



 

37 
 

(OR 2.09; 95% CI, 1.27 –3.45). The odds of being stunted among low birth weight infants were two 

times higher than among infants with normal birth weight. The relationship between low birth 

weight and risk of stunting has also been documented in many studies (Adair & Guilkey, 1997; 

Tharakan & Suchindran, 1999; Espo et al., 2002; Sakisaka et al., 2006; Rahman & Chowdhury, 2007; 

Medhin et al., 2010). This particular study showed that low birth weight was the strongest 

determinant of stunting, reflecting the prenatal environment. This finding was also in line with the 

finding from a cohort study on infants from women recruited at approximately 18 weeks of 

pregnancy and who were followed until 12-15 months of age in West Java, Indonesia (Schmidt et al., 

2002). Prenatal environment was suggested as a more important determinant of infant nutritional 

status than postnatal factors. Although infants who were born light and short could still catch-up to 

some extent with their heavier and longer counterparts during their first year of life, they did not 

achieve the same weight or length at 12 months of age as infants born heavier and longer. 

Thereafter, the chances of recovery were small. The effects of birth weight were greatest in the first 

6 months of life, and declined afterwards so that in the second year, birth weight no longer 

significantly increased the likelihood of stunting (Adair & Guilkey, 1997). It has also been known that 

catch-up growth in the first 6 months of life is related to the duration of poor intrauterine growth 

and is influenced by postnatal environment (Hindmarsh et al., 2008). In this study, prenatal 

environment appeared to play an important role in the prediction of linear growth and stunting, 

thus prevention of intrauterine growth retardation and preterm births must be the strategy for 

infant stunting management. Special attention should be given to increase the birth size of the 

children.  

 

 ‘Delivery assisted by health professionals’ and ‘the first choice of health care’ were used as 

indicators of ‘contact with health services’. Mothers who delivered at health units or took their 

children for weighing at the health service unit could have been more trained and empowered. 

However, in the Nabon canton, most of the parishes do not have available health centers. There are 

only very few ones, either governmental or private health centers, mainly in the biggest parishes of 

the canton. The geographical barriers and financial difficulties made the Nabon population prefer 

traditional healers  as their first choice of health care compared to health service. As shown in Table 

4.4., about one-quarter of Nabon respondents went to traditional healer for having their health care. 

The same reasons also made women in Nabon prefer their delivery being attended at home by 

somebody with experience and who has been known by the family. Home delivery is more generally 

associated with poverty and poor health, as the case mostly in the rural area (i.e., Nabon). As also 

shown in Table 4.4., about 50% of deliveries in Nabon had been assisted by a traditional birth 
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attendant or relatives while most Cuenca women (96%) had their delivery assisted by health 

professionals. Moreover, Table 4.5. shows that respondents whose delivery were assisted by health 

professionals had a lower percentage of stunted children (21%) relative to those whose delivery 

were delivered at the respondents’ home or at someone else’s home. This finding was consistent 

with other studies (Espo et al., 2002; Rahman & Chowdhury, 2007). Mothers who sought medical 

services up to delivery received knowledge of their pregnancy and possible complications. By having 

their delivery in a health center, they could get proper hygienic delivery assistance. Caesarean 

sections might also be needed in the case of foetal macrosomia (birth weight > 4000g) in order to 

safely deliver the baby. Contact with health services during the post-partum period can facilitate the 

mothers to get information regarding child and maternal nutrition, breastfeeding practices and child 

care, which might contribute to positive effects on the health of their children.  

 

As some Latin American studies have shown that maternal short stature was significantly associated 

with child stunting (Ferreira et al., 2008; Lee et al., 2010), as shown in Table 4.11., this study found 

that maternal height turned out to be a predictor of HAZ. One centimeter increase in mother’s 

height would increase height-for-age Z-score by 0.03. This means that mother’s height was strongly 

correlated with child's birth length and this increased birth length could persist also during 

childhood. However, mother’s height was not a determinant of stunting in these two areas, taking 

into account the influence of other significant determinants. That relationship might be confounded 

by the living area. These two study areas, i.e., Cuenca and Nabon, were found significantly different 

in terms of maternal height. As can be seen in Table 4.1., height of mothers in Cuenca was found to 

be significantly higher than that of Nabon’s mothers (p<0.001). From these findings, it can be seen 

that although genetic factors had an important role, as the malnutrition transmission across 

generation has been proposed (Ahmed et al., 2009), external factors can have more influence on 

child’s growth. The external factors were dominantly determining child’s growth and development 

that they blurred any genetic effect. As the correlation of stunting with race reflects factors such as 

altitude, rural location, income, mother´s size, and the tendency of indigenous mothers to have low 

expectations for their child´s size (World Bank, 2007),  appropriate handling of the external factors 

can alleviate the condition. Therefore, a need for the life cycle approach in the intervention of the 

nutritional situation is obvious. Improving linear growth needs at least one or two generations 

where at all stages the immediate causes of malnutrition in which deal with diseases and nutrient 

intake should be taken into account.  
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Parental education in these study areas was significantly different, as the results are shown in Table 

4.1. Years of mothers’ and fathers’ formal education in Cuenca were significantly higher than those 

of Nabon (p<0.001). As shown in Table 4.3., greater maternal formal education led to a decrease of 

4% in the odds of child stunting (OR 0.96; 95% CI, 0.92–1.002) and greater paternal formal education 

also led to a decrease of 4% in the odds of child stunting (OR 0.96; 95% CI, 0.92–1.01). These 

bivariate analyses findings were in line with those of Semba et al. (2008). Table 4.2. shows that the 

proportion of stunted children was the highest among the non-formally educated parents. The 

relative importance of maternal and paternal education was comparable. The odds of child stunting 

decreased with increasing levels of formal education of the mother and/or father. Although in the 

adjusted analysis of this study parental education did not turn out to be a determinant of stunting, 

education should not be underestimated since it was clearly associated with protective care-giving 

behaviors. Since more educated fathers usually earn more money, paternal education is related to 

household income. Educated fathers have more influence on household decision making. A low level 

of mother education has been found as a determinant of stunted growth by many studies (Tharakan 

& Suchindran, 1999; Smith et al., 2005; Sakisaka et al., 2006; Semba et al., 2008; Monteiro et 

al.,2010). Maternal education has a cumulative effect on children’s nutrition, from as early as the 

prenatal period and throughout the first year of the child’s life and beyond. Educated mothers are 

more concerned on the health of their children. By having well-informed feeding practices they can 

make the nutritional status of their children better. Moreover, the results from the study conducted 

in Brazil by Monteire et al. (2010) showed that improved maternal education was accompanied by 

reduced parity (i.e., fewer children ranking 5th or higher in birth order), a widening of birth intervals 

and nearly universal access to contraceptives.  

 

The prevalence of stunting increased with increasing household size. As shown in Table 4.3., 

households with more than one child had a higher percentage of stunted children (29%) compared 

with households with only one child (22%). This finding confirmed the finding of a study in 

Bangladesh by Rahman & Chowdhury (2007). Resources available to each child, in terms of financial, 

time and attention are influenced by the total number of children within a household. A cross-

sectional survey from Guatemala (Sereebutra et al., 2006) also reported a similar finding. Children 

living in households with four or more children were three times more likely to be stunted than 

other children living in less crowded households. Exposure of an individual child to infection is more 

likely in a crowded household.  
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As shown in Table 4.7., the occurrence of diarrhea in the previous two weeks before the survey was 

conducted was found to be significantly associated with stunting (OR 1.44; 95% CI, 1.007-2.05). This 

negative effect of diarrhea on growth is consistent with other studies (Adair & Guilkey, 1997; 

Tharakan & Suchindran, 1999; Shrimptom & Kachondham, 2003; Larrea & Kawachi, 2005). It is found 

that infants who were prone to diarrhea had increased odds of stunting by approximately 40%. 

Above six month infants had higher prevalence of diarrhea compared to those below six months of 

age. This may partly be due to the fact that children began to receive complementary foods around 

6 months of age, which increases the likelihood of consuming contaminated foods. Additionally, 

children begin crawling around this age and are more likely to be carried outdoors, which exposes 

them to additional infections. Since most of the infants in both Cuenca and Nabon were given 

complementary foods when they were above six months of age, this indicated the role of hygiene 

practices of the caregiver in giving complementary foods to the infants. Although it is shown in Table 

4.5. that there was no significant relationship found between the constructed hygiene index and 

stunting, hygiene practices of caregivers in Cuenca were discovered better than those in Nabon, as 

shown in Table 4.4., in line with the fact that most Cuenca’s respondents had better drinking water 

source (purified/potable water) while almost 90% of Nabon population used well water. These 

findings, with the fact that there were less stunted children in Cuenca (18.6%) than in Nabon 

(36.6%), indicate that the constructed hygiene index in this study could not cover many aspects of 

hygiene practices of the caregiver. Poor sanitation might exert its effect on child nutritional status by 

increasing the risk of infectious diseases. Poor sanitation and high rates of infection in young 

children could explain their poorer nutritional status. Furthermore from the dataset, it is shown that 

higher rates of diarrhea were found among male infants (27%) compared to female infants (19%). 

These results should be further analyzed using the 24 hour dietary recall and food frequency 

questionnaire whether male infants were fed larger quantities of foods compared to female infants. 

In addition to the negative effect of diarrhea on growth, Table 4.7. also shows that the occurrence of 

fever in the past two weeks was also found to be associated with stunting (OR 1.42; 95% CI, 0.99–

2.01). Increased energy and nutrient needs and the suppression of appetite might explain why 

febrile infections had negative effects on growth. 

 

Due to the cross-sectional design of the study, only associations could be described; causal 

relationships could not be established. Other limitations could also be identified that might have 

affected our findings. As the study was questionnaire-based, questions that required a good memory 

were vulnerable to recall bias. Some questions that might be sensitive were susceptible to socially 

desirable answers. Several research workers were involved in measuring length/height and weight of 
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both maternal and children as well as other anthropometry measurements, such as head 

circumference and mid-upper arm circumference of the children, which might have introduced 

measurement errors. Training of interviewers, validation of instruments and procedures together 

with routine supervision of the measurement techniques by direct observation do not guarantee 

objectivity, but they are tools by which errors could be minimized.  

 

The sampling method performed in both Cuenca and Nabon cantons was different (in Cuenca it was 

a clustered sample while in Nabon it was a finite sample). Nevertheless, the sampling designs could 

not be taken into account in the data analyses due to the unavailability of the list of the blocks which 

were the primary sampling unit in Cuenca. The sampling design could affect the calculation of 

estimated standard errors. They might likely be underestimated, possibly leading to results that 

seem to be statistically significant, when in fact, they are not. However, because it was assumed only 

to find two to three children per block, the penalty for using clustered sampling was reduced. Since 

the cluster size was small and the number of clusters was quite large, the design effect penalty 

became smaller. With the sample size for Cuenca and Nabon, this study had a high statistical power 

to identify the difference in stunting prevalence between the two cantons.  

 

The causes of stunting are complex and difficult to measure in any cross-sectional survey. Although 

the dataset was not ideally suitable to the use of conceptual framework to analyze the causes of 

stunting, some interesting hypotheses could be generated and they certainly point to the maternal 

condition as being important in the generation of stunted children.  Birth weight, maternal height, 

and assisted delivery by health professionals have been found to be independent predictors of mean 

height-for-age Z-score. Thus an integrated package of interventions to improve maternal nutritional 

status either before getting pregnant or during pregnancy should be developed. 
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CHAPTER 6 : CONCLUSION 

Based on the cross-sectional survey done in 2008 in Cuenca and Nabon cantons of Ecuador, the level 

of stunting among children under-two years of age in Ecuador was still high, especially in Nabon, 

which is considered as the rural area.  Prevalence of stunting in Nabon was two times higher than in 

Cuenca. The linear growth retardation started early in the infancy. The stunting rate was higher 

among boys than among girls. 

 

In many aspects Cuenca was found better than Nabon. Nabon was much poorer than Cuenca with 

most of its inhabitants had only primary schooling. The care index, hygiene index, and source of 

drinking water in Cuenca were better than those in Nabon. Most households in Nabon were poor. In 

addition contact with health services was better among households in Cuenca compared to their 

counterparts in Nabon. Maternal height and birth weight of infants in Cuenca were significantly 

higher than those in Nabon.  

 

This study described the determinants of stunting using the UNICEF conceptual framework which 

has been modified. Basic, underlying, immediate, and temporal factors were assessed. Associations 

with growth were found at all levels of the framework, supporting the view that child growth is 

multi-dimensional. Rural residence, low birth weight, and male gender were found as the risk factors 

for stunting in the study areas. The risk of chronic malnutrition also increased with increasing child’s 

age. Maternal height and assisted delivery by health professionals turned out to be associated with 

the child’s mean height-for-age Z-score at the multiple linear regression analysis. 

 

The causes of stunting are multidimensional and difficult to measure in any cross-sectional survey. 

Although the dataset was not ideally suitable to the use of conceptual framework to analyze the 

causes of stunting, some interesting hypotheses could be generated which point to the maternal 

condition as being important in the generation of stunted children. Therefore, an integrated package 

of interventions to improve maternal nutritional status either before getting pregnant or during 

pregnancy should be developed.  
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CHAPTER 7 : RECOMMENDATIONS 

The purpose of this study was to use the information collected in the 2008 cross-sectional survey of 

Cuenca and Nabon cantons to investigate the possible causes of stunting, and suggest ways to 

improve the situation.  

 

Since the prevalence of stunting was found the lowest among youngest infants (≤6 months) and the 

highest among children aged 12-23 months, frequent growth monitoring together with appropriate 

and timely interventions are needed. Analyses of 24 hour recall and food frequency questionnaire 

are necessary to assess the dietary intake of the population. Careful selection of beneficiaries of 

food assistance programs and determining the right combination of nutrients/foods, education and 

lifestyle intervention, is required to optimize nutrition and health. Focus group discussion is 

suggested to gain knowledge about population’s lifestyle in these two contrasting study areas. 

 

Multiple factor interventions need to be developed because the causality of stunting is unlikely to be 

due to a single factor. These analyses suggest that such a package should consider the inclusion of 

interventions that improve maternal status and protect  foetal and infant growth. Routine antenatal 

care should be promoted and special attention should be given to increase the birth size of infants. 

Furthermore, a prospective study is needed in order to find the determinants of child and maternal 

nutrition because both of them are strongly linked.  
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APPENDIX: STATA DO-FILES 
set memory 20m 

use ORIGIN.dta, clear 

 

by area, sort: sum HAZ 

ttest HAZ, by(area) 

tab HAZcat2 

tab HAZcat 

by area, sort: tab HAZcat2 

 

*Descriptive analyses 

sum agemom 

by area, sort: sum agemom 

ttest agemom, by(area) 

 

sum actchage 

by area, sort: sum actchage 

ttest actchage, by(area) 

 

sum yredmot 

by area, sort: sum yredmot 

ttest yredmot, by(area) 

 

sum yredufa 

by area, sort: sum yredufa 

ttest yredufa, by(area) 

 

by area, sort: sum bweight 

ttest bweight, by(area) 

 

by area, sort: sum avlengthmomCM 

ttest avlengthmomCM, by(area) 

 

by area, sort: sum avweightmom 

ttest avweightmom, by(area) 

 

by area, sort: sum BMImom 

ttest BMImom,by(area) 

 

 

*Wealth index 

pca houseown2 housemat2 floormat2 

toiletyp2 roomp waterso2 

rotate 

rotate, clear 

pca 

predict ses1 

xtile quint = ses1, nq(5) 

tab quint 

 

*categorization of quint ('wealth' 

variable) 

gen wealth=quint 

recode wealth 2=1 

recode wealth 4=3 

label define wealthlabel 1"poor 

40%" 3"middle 40%" 5"rich 20%" 

label values wealth wealthlabel 

label variable wealth "Household 

Wealth" 

tab wealth, missing 

 

*Care index 

pca hungrycry hungryann hungryhand 

satiatcry satiathand linkeat 

talkeat teachfo showseat fingeat 

rotate 

rotate, clear 

pca 

predict care1 

 

*tertile categorization of care1 

xtile tercileC = care1, nq(3) 

label variable tercileC "Care 

Index in tercile" 

label define tercileClabel 1"low" 

2"medium" 3"high" 

label values tercileC 

tercileClabel 

tab tercileC, missing 

 

*Hygiene index 

pca handwa2 handwa3 handwa4 

handwa5 hawash2 hawash3 hawasoap 

hawasoch 

rotate 

rotate, clear 

predict hygiene1 

codebook hygiene1 

 

*tertile categorization of 

hygiene1 

xtile tercileH = hygiene1, nq(3) 

label variable tercileH "Hygiene 

Index in tercile" 

label define tercileHlabel 1"low" 

2"medium" 3"high" 

label values tercileH 

tercileHlabel 

tab tercileH, missing 

 

 

*Basic determinants  

tab actagecat2 area, col chi2 

tab actagecat2 HAZcat2, row 

xi: logistic HAZcat2 actchage 

i.area 

xi: regress HAZ actchage i.area 

 

tab male area, col chi2 

tab male HAZcat2, row  

xi: logistic HAZcat2 male i.area 

xi: regress HAZ male i.area 

 

tab agemomcat area, col chi2 

tab agemomcat HAZcat2, row  

xi: logistic HAZcat2 agemom i.area 



 

 
 

xi: regress HAZ agemom i.area 

 

tab area HAZcat2, row  

xi: logistic HAZcat2 area i.area 

xi: regress HAZ i.area 

 

tab chufivecat2 area, col chi2 

tab chufivecat2 HAZcat2, row  

xi: logistic HAZcat2 chufive 

i.area 

xi: regress HAZ chufive i.area 

 

tab momeducat area, col chi2 

tab momeducat HAZcat2, row  

xi: logistic HAZcat2 yredmot 

i.area 

xi: regress HAZ yredmot i.area 

 

tab fateducat area, col chi2 

tab fateducat HAZcat2, row  

xi: logistic HAZcat2 yredufa 

i.area 

xi: regress HAZ yredufa i.area 

 

tab wealth area, col chi2 

tab wealth HAZcat2, row  

xi: logistic HAZcat2 ses1 i.area 

xi: regress HAZ ses1 i.area 

 

 

*Underlying determinants  

tab bf area, col chi2 

tab bf HAZcat2, row  

xi: logistic HAZcat2 bf i.area 

xi: regress HAZ bf i.area 

 

tab contbf area, col chi2 

tab contbf HAZcat2, row  

xi: logistic HAZcat2 contbf i.area 

xi: regress HAZ contbf i.area 

 

tab tercileC area, col chi2 

tab tercileC HAZcat2, row  

xi: logistic HAZcat2 care1 i.area 

xi: regress HAZ care1 i.area 

 

tab waterso2 area, col chi2 

tab waterso2 HAZcat2, row  

xi: logistic HAZcat2 waterso2 

i.area 

xi: regress HAZ waterso2 i.area 

 

tab tercileH area, col chi2 

tab tercileH HAZcat2, row  

xi: logistic HAZcat2 hygiene1 

i.area 

xi: regress HAZ hygiene1 i.area 

 

tab delivery area, col chi2 

tab delivery HAZcat2, row  

xi: logistic HAZcat2 delivery 

i.area 

xi: regress HAZ delivery i.area 

 

tab hcfirst area, col chi2 

tab hcfirst HAZcat2, row  

xi: logistic HAZcat2 hcfirst 

i.area 

xi: regress HAZ hcfirst i.area 

 

 

*Immediate determinants  

tab illness1 area, col chi2 

tab illness1 HAZcat2, row  

xi: logistic HAZcat2 illness1 

i.area 

xi: regress HAZ illness1 i.area 

 

tab illness3 area, col chi2 

tab illness3 HAZcat2, row  

xi: logistic HAZcat2 illness3 

i.area 

xi: regress HAZ illness3 i.area 

 

tab illness6 area, col chi2 

tab illness6 HAZcat2, row  

xi: logistic HAZcat2 illness6 

i.area 

xi: regress HAZ illness6 i.area 

 

 

*Temporal determinants  

tab bweightcat area, col chi2 

tab bweightcat HAZcat2, row  

xi: logistic HAZcat2 bweightcat 

i.area 

xi: regress HAZ bweight i.area 

 

tab momheightcat area, col chi2 

tab momheightcat HAZcat2, row  

xi: logistic HAZcat2 avlengthmom 

i.area 

xi: regress HAZ avlengthmom i.area 

 

tab weightmomcat area, col chi2 

tab weightmomcat HAZcat2, row  

xi: logistic HAZcat2 avweightmom 

i.area 

xi: regress HAZ avweightmom i.area 

 

tab BMImomcat2 area, col chi2 

tab BMImomcat2 HAZcat2, row  

xi: logistic HAZcat2 BMImom i.area 

xi: regress HAZ BMImom i.area 

 

 

*Models of malnutrition 

*Logistic regression analysis 

logistic HAZcat2 actchage male 

area yredmot yredufa contbf care1 



 

 
 

delivery illness1 illness6 

bweightcat2  

 

logistic HAZcat2 actchage male 

area yredmot yredufa contbf 

delivery illness1 illness6 

bweightcat2  

 

logistic HAZcat2 actchage male 

area yredmot contbf delivery 

illness1 illness6 bweightcat2  

 

logistic HAZcat2 actchage male 

area yredmot delivery illness1 

illness6 bweightcat2  

 

logistic HAZcat2 actchage male 

area yredmot delivery illness1 

bweightcat2  

 

logistic HAZcat2 actchage male 

area delivery illness1 bweightcat2  

 

logistic HAZcat2 actchage male 

area delivery bweightcat2  

 

logistic HAZcat2 actchage male 

area bweightcat2  

 

linktest 

 

* Multiple Linear regression  

regress HAZ actchage male chufive 

area yredmot yredufa contbf care1 

delivery illness1 illness6 bweight 

avlengthmomCM 

 

regress HAZ actchage male chufive 

area yredmot contbf care1 delivery 

illness1 illness6 bweight 

avlengthmomCM 

 

regress HAZ actchage male chufive 

area yredmot contbf care1 delivery 

illness6 bweight avlengthmomCM 

 

regress HAZ actchage male chufive 

area contbf care1 delivery 

illness6 bweight avlengthmomCM 

 

regress HAZ actchage male chufive 

area contbf care1 delivery bweight 

avlengthmomCM 

 

regress HAZ actchage male area 

contbf care1 delivery bweight 

avlengthmomCM 

 

regress HAZ actchage male area 

care1 delivery bweight 

avlengthmomCM 

 

regress HAZ actchage male area 

delivery bweight avlengthmomCM 

 

linktest 

 

 

sampsi 0.36 0.18, n1(335) n2(637) 

 

 

 

 

 

 


