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Thesis abstract 

Child stunting remains one of the biggest public health concerns in Zambia and other 

low and middle-income countries (LMICs). A formidable challenge faced in improving 

child health outcomes in LMICs includes persistent socioeconomic and residential 

disparities. Despite achieving an overall decline in the prevalence of child stunting 

over the past decades, children residing in rural areas and less-privileged households 

continue to fall behind their peers from urban areas and wealthier households in 

Zambia and other LMICs. Notably, studies have shown that children residing in rural 

areas and less privileged households have a higher risk and burden of stunted growth 

in sub-Saharan Africa (SSA). However, basic rural-urban differentiation in child 

stunting can potentially conceal wealth differentials that exist within rural and urban 

areas. Specifically, cross country analyses have revealed that wealth differentials were 

higher in urban areas compared to rural areas; and higher than the overall urban-rural 

odds of stunting among children under five years of age. 

Using data from the 2013/14 Zambia Demographic Health Survey (ZDHS), differences 

in the relationship between socioeconomic status and child stunting in urban and rural 

areas of Zambia were assessed in this study. Furthermore, the study examines the 

effect of socioeconomic status and residence type in predicting child stunting 

prevalence in Zambia. To achieve these, the thesis used chi-square tests and logistic 

regression analysis. To the best of my knowledge, this is the first single-country 

analysis primarily focused on Zambia that has disaggregated the effect of predictors of 

child stunting by residence type. It is anticipated that the results of this dissertation 

will broaden the knowledge-base on wealth and residential differentials in child 

nutritional outcomes in Africa and thereby provide useful information to policymakers 

and technocrats in Zambia.  

Overall, the findings indicate that children under five years who reside in urban areas 

and poorer households have a higher likelihood of becoming stunted compared to their 

peers in rural and wealthier households. However, the relationship between child 

stunting and household wealth (SES) differs slightly after segregating by residence 

type. In both rural and urban areas, there is a consistent inverse relationship between 



 

iv | P a g e  
 

the odds of stunted growth among under-fives and SES. Furthermore, these findings 

indicate that socioeconomic differentials are wider in rural areas compared to urban 

areas and much wider than the overall rural-urban odds ratios in Zambia. These 

findings could possibly be because of socioeconomic inequalities in child stunting that 

are higher in rural areas than urban areas. However, there is a need for further 

research to examine the causes of differentials in child stunting that may exist in rural 

and urban locations of Zambia. 
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1.1 Background   

Zambia is one of the countries with the highest prevalence of chronic child 

malnutrition or stunting1 in the world, with lasting consequences for children who 

suffer from this nutritional disorder (Weise, 2012). Child stunting is one of the major 

impediments to human development globally, affecting 162 million children under the 

age of five years (World Health Organisation [WHO], 2014). Child stunting is a largely 

irreversible outcome of inadequate nutrition and repeated bouts of infection during 

the first 1000 days of a child’s life. Stunting has long-term effects on individuals and 

societies, including: diminished cognitive and physical development, reduced 

productive capacity and poor health, and an increased risk of degenerative diseases 

such as diabetes (WHO, 2014). Stunting before the age of 2 years predicts poorer 

cognitive and educational outcomes in later childhood and adolescence and has 

significant educational and economic consequences at the individual, household and 

community levels (Walker et al., 2007). Child stunting reflects low height for age 

which illuminates the relationship between poverty and undernutrition and is a risk 

marker of child development (Kennedy et al., 2006). 

 

Globally, there has been a significant decline in the prevalence of stunting below the 

age of 5 years. The under-five stunting prevalence rate has gradually reduced from 

39.5% in 1990 to 22.9% in 2016 (Weise, 2012; Shekar et al., 2017). This drop in the 

prevalence of child stunting has been modest in sub-Saharan Africa (SSA). In 2016, 

more than one-third of stunted children in the world lived in SSA (Shekar et al., 2017). 

Within SSA, some countries have experienced negligible changes, whereas others have 

had substantial changes in their child stunting prevalence rates. In 2012, the WHO 

adopted a new global target of reducing the proportion of stunted children under the 

age of five years by 40% by 2025 (De Onis et al., 2013). Like several other SSA 

countries that made minimal progress in achieving targeted reductions in child 

stunting as stipulated by the Millennium Development Goals (MDGs), Zambia has 

made it an important priority to reduce child stunting over the coming years (National 

Food and Nutrition Commission of Zambia, 2011). However, beyond national and 

                                                           
1 Child Stunting is the impaired growth and development that children experience from poor 
nutrition, repeated infection, and inadequate psychosocial stimulation. The term Child Stunting will 
be used synonymously with “chronic undernutrition” and “poor linear growth”. 
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regional averages there are large disparities in child stunting and child nutritional 

status in Zambia if there is stratification done based on wealth and residence type 

(Menon, Ruel & Morris, 2000; Masiye et al., 2010). 

 

Universally, one-third of rural children under five years of age are stunted compared 

to one quarter in urban areas (Weise, 2012; World Health Organization, 2014). 

Likewise, children under the age of five in the poorest communities are twice as likely 

to be stunted as children in the richest communities.  The measurement of these 

wealth and residential differentials in child stunting is important in understanding the 

consequences for child health amidst the rapid urban population explosion evident 

over the last few decades in the SSA and the rest of the developing world.  Joint efforts 

by the Zambian Government and its collaborating partners to address child health and 

nutrition issues have been underway since the 1990s. Although these efforts have 

contributed to the overall reduction in child stunting, a wide variation in stunting still 

exists. In particular, the child stunting prevalence was at 48% amongst the children of 

poorest 20% and rural households (Central Statistical Office, 2009). Studies that 

focussed on Zambia primarily established that children from rural areas as well as 

those from poor households have inferior chronic undernutrition rates and are more 

likely to be stunted than their urban and wealthier counterparts (Masiye et al., 2010). 

However, none of these studies has sought to quantify the socioeconomic differentials2 

between rural and urban areas. Inasmuch as rural-urban and poor-rich comparisons 

are useful and informative, they mask socioeconomic disparities at lower 

administrative levels at which nutritional policy and planning and implementation are 

conducted. This study aims to fill that gap using the most recent Zambia Demographic 

Health Survey (2013/14). 

 

1.2  Problem statement 
 

Child stunting remains one of the major public health concerns in the developing 

world.  Chronic undernutrition (stunting) is highlighted as a major risk factor of 

                                                           
2 Socioeconomic differentials in stunting refer to the designated differences, variations and disparities in the 
child stunting prevalence between different socioeconomic strata/groups. 
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mortality and overall disease burden in infants and children. Zambia has one of the 

highest prevalence of child stunting in the Sub-Saharan region and the rest of the 

world (Menon,P., Ruel,M.T. & Morris, 2000; Masiye et al., 2010). The country has 

made advances towards the reduction of child stunting over the past three decades 

(Katherine, 2016). However, large disproportions in child stunting status in Zambia 

have persisted amongst sub-groups within the population (Masiye et al., 2010).  

Specifically, Zambia’s child stunting prevalence is characterised by huge differentials 

in child stunting when stratified by wealth status and residence type (rural or urban). 

Evidence has shown that under-fives residing in rural areas in Zambia and other 

lower-middle-income countries (LMICs) have a higher burden and risk of getting 

stunted (Menon, Ruel and Morris, 2000; L. Smith, Ruel and Ndiaye, 2005; Van de 

Poel, O’Donnell and Van Doorslaer, 2007). Similarly, the prevalence of child stunting 

in Zambia and other LMICs follows the wealth gradient; which illustrates that children 

from wealthier groups are less likely to be stunted compared to their counterparts from 

less privileged groups and households (Fotso, 2007; Van De Poel et al., 2008). 

However, changes in the population and socioeconomic dynamics between urban and 

rural areas over time challenge the commonly held assumption that children in urban 

areas have a lower burden and risk of stunted growth in under-fives.  There has been 

a dramatic rise in the global population, from 5 billion people in 1990 to approximately 

7.3 billion people in 2017 (World Bank 2017). Over this period, the proportion of the 

population residing in urban areas has increased from 43% in 1990 to 50.2% in 2008 

and 54.2% in 2016 (World Bank 2017). For the first time in history, in 2008, the urban 

population was higher than the rural population. This is in comparison to only a third 

who resided in cities in 1985 (Pacierek, et al., 2013). It is estimated that the urban 

population is growing three times faster than the rural population in SSA (United 

Nations: Department of Social and Economic Affairs: Population Division, 2014). 

Zambia’s urban population equally has increased from 34% in 2000 to 41.4% in 2016. 

Unfortunately, this rise in urban population has not been coupled with simultaneous 

job creation, provision of social services and distribution of resources in Zambia and 

the rest of SSA. Stromquis (1999) asserted that the impact of structural adjustment 

programmes (SAPs) had been quite severe on Zambia in the 1990s, following reduced 

public spending on municipal services, housing and infrastructure. The impact of 

programmes culminated in high levels of poverty and stunting in rural and urban 

locations in Zambia. Nevertheless, Zambia’s economic performance improved, 
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resulting in an average annual GDP growth rate of 7.2% per annum between 2001 and 

2013 (Mulungu & Ng’ombe, 2017). However, this improvement in economic 

performance had not translated into any meaningful decline in child stunting as the 

prevalence rate remained at 45%, way above the worldwide average of 27% in 2007 

(Central Statistical Office 2009; de Onis & Branca, 2016). 

 

On the contrary, the rapid increase in urban populations in SSA has been accompanied 

by chronic child undernutrition and urban poverty over the years. Haddad, Ruel & 

Garrett (1999) revealed that in a study of 14 SSA countries, the absolute number and 

share of poor people living in urban areas increased between 1980 and 1994. The poor 

and undernourished urban population increased between the 1980s and the late 1990s 

and has done so at a rate which has outpaced corresponding changes in rural areas 

(Haddad, Ruel & Garrett, 1999). The urban share of total poverty in Zambia had been 

projected to increase from 30% in 2002 to 40% in 2020 (Haddad, Ruel & Garrett, 

1999; Sahn, 2003). Furthermore, Haddad et al. (1999) observed that the locus of 

poverty and chronic undernutrition seems to be changing from rural to urban areas in 

SSA. If this projection is to be true, then it is expected that the urban proportion of 

child stunting in Zambia will grow immensely in the coming years.   Nevertheless, 

residing in urban areas does not automatically confer a nutritional status advantage 

for urban children over their rural counterparts. In some cases, evidence has shown 

that children from the poorest households residing in urban areas can be just as 

stunted as children from the poorest rural households (Fotso, 2006a). In addition, 

others have shown that the differentials in child stunting between the richest and the 

poorest are wider in urban areas than rural areas (Menon,P., Ruel,M.T. & Morris, 

2000). 

 

Disparities in child health and nutrition outcomes are not only a threat to Zambia’s 

long-term ambitions but also perpetuate the intergenerational health-poverty trap 

that affects millions of individuals and families. The health-poverty trap is a 

phenomenon in which health conditions and poverty inherently reinforce each other, 

thereby making it extremely difficult for the poor to emancipate themselves out of the 

poverty cycle (Ogujiuba & Omoju, 2013) These wealth and residential differentials in 

child stunting status are exacerbated by rapid population growth amidst poverty in 

both rural and urban locations in less developed countries. 
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Unlike other Sub-Saharan African (SSA) countries experiencing rapid urban 

population growth, Zambia has experienced one of the least urban population growth 

rates (United Nations: Department of Social and Economic Affairs: Population 

Division, 2014; The World Bank, 2015).  However, Zambia is a LMIC which has more 

than half of its population living on less than US$1.90 a day (Sachs et al., 2017).  

Moreover, poverty is mainly a rural phenomenon in which 76.6% of Zambia’s poor 

population were residing in rural areas in 2015, a figure three times which was 

prevalent in urban areas, at 23.4% (Republic of Zambia, 2016). It is therefore of utmost 

import that policies and strategies that aimed at curtailing wealth and residential 

differentials in child nutritional status provide everyone with equal opportunities in 

health and productivity.  

 

Since the study by Kuate-Defo (1996), many studies have emerged from SSA and other 

developing countries that have attempted to examine the magnitude of socioeconomic 

differentials in child stunting and other health outcomes comparing rural and urban 

locations (Ruel, Haddad and Garrett, 1999; Menon, Ruel. & Morris, 2000; Fotso, 

2007; Van de Poel, O’Donnell and Van Doorslaer, 2007). To the best of our knowledge, 

this study will be the first to systematically address the quantification of wealth 

differentials in the occurrence of child stunting between the rural and urban areas with 

a principal focus on Zambia. Secondly, no single country study conducted in Zambia 

has ever disaggregated the impact of the determinants of child nutritional status by 

residence type (rural-urban). Given this perspective, the drive of conducting this 

research is to contribute to the scarce empirical works on wealth and residential 

differentials in child stunting conducted in Zambia.  

 

1.3 Justification 

In the year 2012, the World Health Assembly Resolution 65.6 endorsed a 

comprehensive implementation plan on maternal, infant and young child nutrition, 

which specified six global nutrition targets for 2025 (WHO, 2014). The first target 

agreed upon was to achieve a 40% reduction in global child stunting prevalence by 
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2025.  Like other WHO Member states, the Zambian government and its partners have 

placed a greater emphasis on the need to reduce child stunting rates and other forms 

of poor child health outcomes (Ministry of Health, 2017).  

 

To formulate and implement effective policies and strategies to address child stunting 

in rural and urban areas as well as in rich and poor sections of Zambian communities, 

there is a need for clear evidence of the extent of disparities across and within 

countries. The publication of the report by the WHO commission of social 

determinants suggested that progress towards population health improvements 

begins with the identification and measurement of the magnitude and extent of the 

disparities in health outcomes amongst marginalized groups, their characteristics and 

attributes in terms of where they reside, their occupations, wealth as well as the health 

aspects in which they face marginalisation (Commission on the Social Determinants 

of Health, 2008). This information becomes important in designing policies aimed at 

changing their predicament. In addition, Zambia’s Ministry of Health has recognised 

that the accomplishment of positive health outcomes entails utilizing evidenced-based 

decisions (National Food and Nutrition Commission of Zambia, 2011). Without 

comparable robust information about stunting in rural and urban areas, health 

authorities, planners, policymakers and donor financiers face sizeable challenges to 

optimally fund and target appropriate health interventions relevant to child stunting. 

 

After the failure to meet targeted reductions in child undernutrition as stipulated by 

the MDGs in 2015, the Zambian government and other stakeholders have reinforced 

the need for a multi-sectoral approach towards the fight against child stunting 

(Ministry of Health, 2017). This study comes at a time when Zambia and other WHO 

member countries in SSA have domesticated Sustainable Development Goals (SDGs) 

and have obtained lessons from the Millennium Development Goals (MDGs), which 

ended in 20153. From 2015, several interventions through various remedial policies 

and programmes have been implemented to curtail stunted growth amongst children 

in Zambia. Since the 2013/14 DHS dataset is being used, findings from this study may 

not be reflective of the prevailing trends. However, the results may act as a baseline 

                                                           
3 In 2015, heads of states of UN member countries agreed on Sustainable Development Goals at the UN 
General Assembly, which supersedes the Millennium Development Goals that sets an agenda for a period 
commencing from 2015-2030. 
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for future studies. It is envisioned that this research study will provide important 

knowledge about the relationship between wealth status and child stunting in rural 

and urban areas, thereby providing useful information to policymakers and 

technocrats in Zambia. 

1.4 Aims and objectives 

1.4.1 Aims 

To understand the role of socioeconomic status and residence type in predicting child 

stunting in Zambia 

 

1.4.2 Specific objectives 

❖ To assess differences in the relationship between socioeconomic status and child 

stunting in urban and rural areas of Zambia. 

❖ To assess the effect of residence type and socioeconomic status on child stunting in 

Zambia. 

 

1.5 Literature review 

On average, child stunting and other child health status outcomes have been 

characterised by rural-urban disparities in developing countries over the past few 

decades (Van de Poel, O’Donnell and Van Doorslaer, 2007). A substantial body of 

empirical studies have shown that average child nutrition outcomes in urban areas are 

significantly better than in rural areas in a large cross-section of low- and middle-

income countries (Menon, Ruel & Morris, 2000; Smith, Ruel & Ndiaye, 2005; Fotso, 

2007; Van de Poel, O’Donnell and Van Doorslaer, 2007). Braun et al.’s study of 33 

countries from Sub-Saharan Africa, Asia and Latin America shows that urban children 

have better mean nutrition outcomes as compared to their rural counterparts (Bambra 

et al., 2007). The study by Van De Poel et al. (2007) of 47 developing countries 

corroborates these findings with results revealing significant differences in rural-

urban stunting prevalence rates in 43 of 47 countries. Additionally, it shows that the 

median rural-urban relative risk ratio is 1.4 for both stunting and child mortality (Van 

de Poel, O’Donnell & Van Doorslaer, 2007). Masiye et al.’s (2010) study revealed that 

there is a higher prevalence of stunting, underweight and wasting in children in rural 

areas than in urban areas in Zambia (Masiye et al., 2010).   
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There are various factors that explain the difference in child stunting and child health 

between rural and urban areas. Smith et al.’s (2005) findings suggest that the better 

nutritional status of urban children compared to their rural counterparts is likely due 

to the cumulative effect of a series of more favourable conditions including 

socioeconomic conditions and an advantage to proximal determinants ( Smith, Ruel & 

Ndiaye, 2005). Several studies have shown that the odds of suffering from growth 

stunting are much higher among children living in the poorest households than among 

children in the wealthiest households in low and middle income countries (Haddad, 

Ruel & Garrett, 1999; Menon, Ruel & Morris, 2000; Fotso, 2006b, 2007; Bambra et 

al., 2007). These studies illustrate that stunted growth in children under five has a 

socioeconomic gradient. The socioeconomic gradient refers to an inverse relationship 

between socioeconomic status and health outcomes (Szwarcwald, Souza-Júnior & 

Damacena, 2010). In several cases, the association between socioeconomic status and 

child stunting remain strong even after controlling for child and mother characteristics 

(Van de Poel, O’Donnell & Van Doorslaer, 2007). Similar studies in the Democratic 

Republic of Congo and Zambia found a strong relationship between child growth 

stunting and socioeconomic status (Masiye et al., 2010; Kismul et al., 2017). 

 

A simple comparison of rural-urban disparities poses a danger in understanding the 

relationship between socioeconomic status and child stunting in rural and urban 

locations because they conceal the large socioeconomic difference that exists between 

rural and urban areas. Cross-sectional studies conducted in low and middle income 

countries have indicated that within-urban socioeconomic differentials in child 

stunting are wider than within-rural socioeconomic differentials and also larger than 

the overall rural-urban differentials ( Fotso & Kuate-Defo 2006; Liu, Fang & Zhao 

2013; Menon, Ruel & Morris, 2000; Van de Poel, O’Donnell, & Van Doorslaer 2007). 

In extreme circumstances, within-urban odds ratios were ten times higher for children 

of the richest households compared to the poorest in Peru and the Dominican 

Republic; whereas within-rural odds ratios were smaller than 3.5 in all countries 

except in Brazil (Menon,  Ruel & Morris, 2000). However, longitudinal studies 

conducted in low- and middle-income countries have shown that in urban areas, 

wealth differentials of child stunting are larger than those in rural areas (Haddad, Ruel 
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& Garrett, 1999; Fotso, 2007). On the contrary, these studies have shown that the 

urban advantage in child stunting is on the decline. The findings illustrate that there 

is a difference in the magnitude of socioeconomic inequality in child stunting 

prevalence between rural and urban children in low and middle-income countries. 

 

1.6 Conceptual framework 

The conceptual framework proposed is an amalgamation of the United Nations 

International Children’s Fund (UNICEF), Mosley and Chen (1984) and Garcia et al. 

(2015) frameworks that explain child malnutrition (Mosley & Chen, 1984; UNICEF, 

1990; Commission on Social Determinants of Health et al., 2015). These frameworks 

are both cardinal in the sphere of research on the determinants of child undernutrition 

and health in developing countries.  

 

The UNICEF child undernutrition framework recognises and acknowledges the 

complexity of the causes and determinants of chronic malnutrition (UNICEF, 1990). 

The UNICEF conceptual framework on undernutrition is a guide used for 

interventions from a multi-sectoral and multidimensional perspective, moving from 

macro to micro levels of focus (Reinhardt & Fanzo, 2016).  This framework has been 

widely used in various studies to tackle child malnutrition and has been lauded for its 

flexibility and applicability in different contexts and settings (Smith & Haddad, 2000; 

Smith, Ruel & Ndiaye, 2005). However, the framework has also been a subject of 

critique for being unidirectional and for complexity arising from its assumption that 

children of the same household are influenced by the same environmental factors 

(Krahnstoever Davison, Davison & Birch, 2001). 

 

On the other hand, Mosley and Chen’s (1984) framework postulates that the 

determinants of child survival are categorised into five factors. These are maternal 

factors; environmental factors; personal illness (prevention, treatment), injuries and 

personal deficiencies. This model suggests that socioeconomic determinants must 

operate through a set of proximate determinants that directly influence the risk of 

illness and overall health and wellbeing. In addition, Garcia et al. (2013) draw insights 
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from frameworks proposed by Mosley and Chen (1984) as well as Davison and Birch 

(2001) to simultaneously explain the drivers of both undernutrition and overnutrition. 

This framework recognises that malnutrition (undernutrition/overnutrition) is a 

result of the interplay between proximate, household and community-level factors. 

This framework is convenient as it can also be used to explain the double burden of 

malnutrition. 

 

1.6.1 Framework used in the study 

The factors that affect child stunting include: (i) the child’s characteristics such as sex, 

age, breastfeeding duration, multiple births, birth weight and birth order; (ii) mother’s 

characteristics such as body mass index (BMI), mother’s education, marital status and 

the mother’s age at birth; (iii) household characteristics such as family size, household 

composition,  housing, , food security and income, and; (iv) community characteristics 

such as access to and utilisation of health care services such as delivery and antenatal 

care services, residence type and water and sanitation (Fotso & Kuate-Defo, 2006). 

The conceptual framework is illustrated in Figure 1 below. 

 

 

 Figure 1: Conceptual framework for disparities in child stunting in low and middle-income 

countries 
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Literature has shown that these factors influence child health and nutritional 

outcomes (Kuate-Defo, 1996; Garrett & Ruel, 1999). The framework in Figure 1 posits 

that disparities in child health outcomes (child stunting) between different population 

sub-groups among children under five is a manifestation of differences in 

characteristics that occur at child, mother, household and community levels (Mosley 

& Chen, 1984; UNICEF, 1990; Fotso & Kuate-Defo, 2006; Garcia et al., 2013). The 

framework supposes that these characteristics influence each other and subsequently 

determine the levels of child health outcomes and specifically child stunting. 

Furthermore, child stunting is the result of the interplay of characteristics at different 

levels, namely; child, mother, household and community levels. These characteristics 

may have a direct or indirect effect on other risk factors with the exception of the 

child’s age and sex, which have independent effects on child stunting. 

 

The framework adopts the social causation theory, which suggests that variations in 

child health and nutritional outcomes among different population groups are a result 

of spatial differences in the availability and access to key factors that affect health 

amongst them. Apart from maternal education, residence type (urban/rural) and 

wealth are the two other key predictors of child stunting. Studies have shown that 

rural-urban disparities in child stunting are a result of differences in socioeconomic 

factors at the household and community levels to a larger extent, and proximate 

factors to a lesser extent (Garrett & Ruel, 1999; L. Smith, Ruel & Ndiaye, 2005). These 

factors have been the driving force behind the increase in urban poverty and poor 

linear growth in most SSA countries (Haddad, Ruel & Garrett, 1999; African 

Development Bank, 2013). Despite the overwhelming interest and progress in the use 

of socioeconomic status in health research, its measurement remains unsettled. Like 

most developing countries, most Zambians lack reliable information on household 

income. Therefore, this study will use the ‘household wealth’ index, which was 

constructed using household-level characteristic data using principal component 

analysis (PCA). 
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2 Methodology and study design 

2.1 Data sources 

 

The study uses data from the Zambia Demographic Health Survey (ZDHS) 2013/2014. 

The ZDHS is a national sample survey designed to provide up-to-date information on 

background characteristics of the respondents, fertility levels, nuptiality, sexual 

activity, fertility preferences, awareness and use of family planning methods, 

breastfeeding practices, nutritional status of mothers and young children. 

 

2.2 Zambia Demographic Health Survey 2013-2014  

The sample for the 2013-14 ZDHS was designed to provide estimates at national and 

provincial levels, as well as for rural and urban areas within the provinces 

(Central  Statistical Office, 2014). The ZDHS is a nationally representative survey in 

which a two-stage stratified cluster sample design was used, with Enumeration Areas4 

(EAs) (or clusters) selected during the first stage and households selected during the 

second stage. The sampling frame comprised of 25,631 EAs and 2,815,897 households. 

A representative sample of 18,052 households was drawn for the 2013-14 ZDHS. In 

the first stage, 722 EAs (305 in urban areas and 417 in rural areas) were selected with 

probability proportional to size. Zambia is now administratively divided into 10 

provinces (Central, Copperbelt, Eastern, Luapula, Lusaka, Muchinga, Northern, North 

Western, Southern, and Western). Stratification was achieved by separating each 

province into urban and rural areas. Therefore, the 10 provinces were stratified into 

20 sampling strata. In the second stage, a complete list of households served as the 

sampling frame in the selection of households for enumeration. An average of 25 

households was selected in each EA. 

 

2.3 Dependent variable 

To assess child stunting, the survey measured height-for-age for all children aged 0-

59 months as our dependent variable. Height-for-age is the most reliable long-term 

indicator of child nutritional status because it is less sensitive to temporary food 

shortages (WHO, 1986; Zere & McIntyre, 2003). As recommended by the World 

                                                           
4 Enumeration Areas are physically demarcated land areas of the entire country into unique areas of an 
average population size of about 600 people or 130 households. For each EA, information is available on its 
location, residence type (urban or rural), number of households and total population. 
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Health Organization, a child is considered stunted if their length or height is below -2 

standard deviations growth standard medians for the same age and sex (de Onis & 

Branca, 2016). The variable will be coded as “1” (stunted) if HAZ was ≤-2 and “0” (not 

stunted) if HAZ ≥-2. Table A.1 shows a summary of the variables involved in the study. 

 

 Table A.1: List and definition of variables 5 

variable Type of variable Range/Code 

Dependent variable 

Stunted Binary 1=Stunted, 0=Not Stunted 

 

Explanatory variables 

 Child-level   

Sex of child Binary 1=Male, 2=female 

Age of child (in 

months) 

Ordinal 1=0-11,2=12-23,3=24-35,4=36-

47,5=48-59 

Birth order Ordinal 1=1st Born, 2=2nd Born, 3=3rd 

Born, 4=4th born, 5=>4 

Breastfeeding 

duration 

Ordinal 0=Never Breastfed, 1=0-11, 

2=12-23, 3=24 or more 

 Mother-Level  

Mother’s Age at 

Birth (in years) 

Ordinal 1=<16, 2=16-25,3=26-35, 4=36-

45,5= 45> 

Marital Status categorical 1=Married, 2=Unmarried 

Mother’s Education Ordinal 0=No education, 1=Primary, 

2=Secondary, 3=Higher 

Mother’s BMI at 

Birth 

Ordinal 1=<18.5,2=18.5-24.9 3=>25 

Multiple Births Ordinal 1=Single Born,  

2=Twin/higher Order 

Breastfeeding 

Duration 

Ordinal 1=0-11, 2=12-23, 3=24 or more  

4=Unsure 5=Never Breastfed, 

   

 Household-level  

 Wealth Index Ordinal 1=Richest 20%  to 5=Poorest 

20% 

 Community-level  

Residence type Binary 1=Urban, 2=Rural 

Health Facility 

Births 

Categorical 1=Home 

2=Health facility 

                                                           
5 All explanatory variables coded as 1 act as dummy variables.  
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 3=Other 

Antenatal care Binary 1=No visits 2=1-3 visits 3=more 

than 4 visits 

 

2.4  Statistical methods and empirical analytical strategies 

The statistical program Stata version 15 was used for the analyses with statistical 

significance set at p<0.05. The focus of the study was children under five years of age 

whose anthropometric measures had been recorded over the period of the ZDHS 

survey. The analyses involved the use of chi-square tests, univariate and multiple 

logistic regression techniques to assess the effect of residence and household wealth 

on child stunting in Zambia. The chi-square test was utilised to assess the association 

between child stunting and each of the explanatory variables separately. Only those 

predictors that showed a statistically significant association with stunted growth were 

fed into the multiple logistic regression models. Thereafter, univariate and multiple 

logistic regression models were employed to measure the differences in the 

relationship between child stunting and socioeconomic status in rural and urban areas 

after controlling for other predictors. The logistic regression models follow Becker’s 

household determinants of nutrition function (Becker, 1965). A ‘nutrition production 

function’ relates child nutritional status (binary ‘height-for-age’ outcome) to a set of 

health inputs as follows: 

 

Stunting=f (Wealth, Residence type, Child’s age, Birth order, Sex of Child, Mother’s 

age, Marital status, Breastfeeding duration, Mother’s BMI, Mother’s education, 

Antenatal care visits, Health facility births). 

 

The first logistic regression assessed the effect of residence type and household wealth 

on child stunting. A similar logistic regression assessed the effect of residence type and 

household wealth on child stunting while controlling for other covariates. 

 

The last two models involved separately running logistic regression for rural and urban 

locations. 
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3 Research ethics 

This study involved the use of the Zambia Demographic Health Survey data sets. This 

is not expected to raise any ethical matters as we are using existing secondary data 

which already is in the public domain. However, the study sought ethics approval from 

the University of Cape Town’s Human Research Ethics Committee (HREC). 

 

4 Dissemination of findings 

The findings of this study will be shared through publications; namely a policy brief 

and a research article. 

 

 

 

 

 

 

Table A. 2: Research budget 

ITEM DESCRIPTION TOTAL 

Communication Airtime, data bundles R 4,000 

Transport Domestic travel which includes 

taxi fare, Uber fares,  

R 5,500 

Stationary Includes pen, paper, printing 

and photocopying costs 

R 1,500 

Snacks Mineral water, soft drinks R 2,000 

Overhead costs Overhead cost @10% of all 

other costs 

R 1,300 

TOTAL COSTS  R 14,300 
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1.1  Theoretical Review 

This section is sub-divided into five sections: 1) theoretical discourse around the 

determinants of child stunting; 2) definition of inequalities and inequities; 3) 

theoretical explanations for rural-urban disparities in child nutritional status and 

health; 4) theoretical explanations for wealth disparities in child nutrition and health; 

5) conceptual framework for evaluation of inequalities or disparities in childhood 

malnutrition.  The literature included in this section were obtained from the following 

electronic database’ searches; Google Scholar, PubMed, Medline and ECONLIT.  

 

1.2 Determinants of child stunting in developing countries 

In this section, the theoretical discourse around the determinants of child stunting in 

developing countries is reviewed. The factors that determine child stunting are 

complex, ranging from social and biological to economic and environmental (Mosley 

& Chen, 1984; UNICEF, 1990). The determinants of stunted growth in children under 

five are grouped as follows: child level, mother level; household level and community-

level characteristics. 

 

1.2.1 Child-level characteristics 

There is a link between stunted growth in children under five and child-level 

characteristics, which include the age of the child, sex of the child, birth order, 

breastfeeding duration and the child’s birth weight.  

 

1.2.2 Child’s age 

Age is an important factor in a child’s growth and development. Studies have shown 

evidence that stunted growth can commence immediately after birth, with growth 

faltering occurring before three years of age being irreversible (Victora et al., 2010). 

Some studies have shown that the risk of stunting increases with the child’s age 

(Rakotomanana et al., 2017).  It is assumed that the weaning period between 6 to 12 

months is the period at which children are most vulnerable to growth retardation 

(Adair and Guilkey, 1997). It has been further suggested that the onset of most child 

stunting occurs between the ages of 2 to 3 years (Adair & Guilkey, 1997). The exact 

mechanism that links a child’s age to stunted growth has not been established. Rather, 
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most studies have associated child stunting to poverty within households and 

communities (Adair & Guilkey, 1997).  

 

1.2.3 Child’s sex 

Likewise, there are observed gender differentials in child stunting. These differences 

are more substantial in communities where girls and women are considered less 

important than boys and men (Omigbodun et al., 2010). These inequalities between 

males and females are in the form of discriminatory breastfeeding and food 

supplementary practices and nutrition discrimination within households which 

subsequently result in nutrition deprivation and chronic undernutrition (Omigbodun 

et al., 2010). On the contrary, others have argued that differences in nutritional status 

between girls and boys are due to inherent biological differences (Bates, Gjonça & 

Leone, 2017). However, there is limited evidence to support this assertion. 

 

1.2.4 Birth order 

Birth order has been shown to influence child health and nutritional status. The 

Bangladesh Demographic Health Survey (BDHS) report showed that unwanted births 

and child mortality increased with birth order (DHS Bangladesh, 2011).  The report 

further showed that utilisation of antenatal and postnatal health care services from 

specialists declined rapidly with higher birth order. With higher birth order, parent’s 

attitudes whether consciously or unconsciously become dismissive towards later-born 

children, which might have adverse consequences on child nutritional status, survival 

and development (Rahman, 2016). 

 

1.2.5 Breastfeeding duration 

The child’s breastfeeding duration is directly linked to child nutritional status (Lessen 

& Kavanagh, 2015). Evidence has shown that the mother’s breastmilk contains various 

bioactive agents that change the function of the gastrointestinal tract and the immune 

system as well as enhance brain development (Martin, Ling & Blackburn, 2016). 

Furthermore, studies have suggested that the mother’s breast milk curtails infant 

programming of late metabolic diseases, particularly against protecting type-2 

diabetes and obesity. The World Health Organisation recommends that infants should 
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be exclusively breastfed for 6 months after birth (Jones et al., 2014). Furthermore, the 

American Academy of Paediatrics (AAP) proposed that breastfeeding of infants should 

be for at least 12 months.  

 

1.2.6 Children of twin or multiple births 

There is an established link between stunted growth in children under five and 

multiple births. Studies have shown that children of multiple births are likely to have 

low height-for-age (Magadi, 2011; Fenske et al., 2013). It has been shown that children 

born as twins or multiples are at higher risk of being born prematurely and having low 

birth weight compared to single-born children (Magadi, 2011; Fenske et al., 2013). In 

addition, parents incur more personal costs, which may jeopardise their ability to 

purchase health care services, nutritious foods and provide a conducive environment 

for their offspring (Elster et al., 2000). Furthermore, children born as multiples face 

difficulties in cognitive development compared to those born as singles. Additionally, 

they are likely to inflict work, stress and exhaustion on their parents which may affect 

the quality of care on the children and subsequently lead to growth retardation (Elster 

et al., 2000). 

 

1.2.7 Low birth weight 

The child’s health status at birth is also directly linked to child nutritional status. Using 

birth weight as an indicator of health status, studies have shown that children born 

with low birth weight (LBW) are more likely to be stunted and less healthy compared 

to those with normal a birth weight (Kramer, 1987; Aryastami et al., 2017). Apart from 

genetic reasons, LBW is seen as an indication of intrauterine growth retardation 

(IUGR) and premature births in developing countries (Aryastami et al., 2017). 

However, most studies do not treat LBW as a key predictor of chronic child 

undernutrition despite the correlation between the two (Aryastami et al., 2017). 

 

1.3 Mother-level characteristics 

Mother-level characteristics influence child stunting (Thomson & Billewicz, 1968) 

These factors include maternal nutritional status, mothers’ marital status, mothers’ 

age at birth and education.  
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1.3.1 Mother’s age at childbirth 

Decreased maternal age has been linked to elevated risks of low birth weight. Gibbs et 

al. (2012) found that early maternal age at first birth (<15 years) is associated with 

increased risk of preterm birth, maternal anaemia and low birth weight.  Furthermore, 

younger maternal age at birth is associated with poor child health outcomes among 

infants and notably, higher mortality rates in neonates (Fernald & Neufeld, 2007). In 

addition, malnourished mothers are more likely to give birth to children of low birth 

weight, thereby increasing the risk of mortality, morbidity and growth failure 

(Thomson & Billewicz, 1968).  

 

1.3.2 Mother’s health status (Body Mass Index) 

Maternal nutritional status has been associated with several adverse health outcomes 

in the offspring that also included child nutritional status (Subramanian et al., 2009). 

Maternal nutritional status is measured by the Body Mass Index (BMI). Females who 

have a BMI<18.5 are “underweight”. Akombi et al. (2017) found that mothers with a 

BMI of less than 18.5 were more likely to have stunted children than mothers with a 

BMI of more than 25.  

 

1.3.3 Mother’s marital status  

Women’s marital status is associated with child health and survival (Garbarski & Witt, 

2013; Robles et al., 2014). The literature suggests that children born to unmarried 

women are more likely to experience spells of poverty, and more likely to have worse 

health outcomes. In addition, children whose parents are not married are more likely 

to be stunted than those whose parents are married (Bennett, 1992).  In addition, the 

effects of having a single mother persist even after the women marry, indicating that 

children raised with step-fathers could experience far worse socioeconomic 

circumstances than those living in households with their own biological parents 

(Garbarski & Witt, 2013).  
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1.3.4 Maternal Education 

Maternal education is a major determinant of differentials in child nutrition, health 

and survival (Caldwell, 1979). Maternal education has a positive effect on child 

nutritional status (The et al., 2016). There are five pathways through which maternal 

education yields positive effects on child nutritional status namely; socioeconomic 

status, autonomy, reproductive factors, knowledge, and attitudes (Frost, Forste & 

Haas, 2005a). The increase in maternal education is a component and determinant of 

socioeconomic status at individual, household and community levels. Higher 

education levels are associated with higher income, better housing and sanitation, 

greater access to diverse diets and health care services. Furthermore, educated women 

are more likely to be married to educated men, thereby augmenting the socioeconomic 

wellbeing of the family (Scott, 1991). In addition, research has shown that maternal 

education directly transfers health knowledge to future mothers. Some have argued 

that maternal education is correlated with socioeconomic status (Wamani et al., 

2004). However, maternal education has a known association with child health 

inequalities that is independent of other socio-economic indicators (Wamani et al., 

2004). 

 

The role of knowledge in child nutritional status, health and survival is multifaceted, 

relating to increased understanding of health processes and behaviours and enhanced 

cognitive skills. In particular, increased maternal education enables mothers to have 

more knowledge about healthy diets and health care services, which subsequently 

results into nutritious dietary practices and increased use of modern health services 

and later child nutrition outcomes (Frost, Forste & Haas, 2005a). Furthermore, 

maternal education has been linked with increased hygienic and cleanliness practices 

which can reduce diarrhoea diseases and other childhood illnesses which have been 

linked with undernutrition. In contrast, Caldwell (1979) did not find an inverse 

relationship between maternal education and the prevalence of diarrhoeal diseases 

(Caldwell, 1979). Nonetheless, more recent literature suggests a relationship between 

maternal education and improved hygienic behaviours (Basu & Basu, 1991; Hobcraft, 

1993; Luby & Halder, 2008). 
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The influence of autonomy as pathway facilitating the impact of child nutritional status 

has been emphasised in many studies. Maternal education has been linked with 

shifting the balance of power in the h0usehold in favour of women, enabling them to 

become primary decision-makers in childcare within the household (Caldwell, 1979). 

Furthermore,  educated mothers are more likely to question health practitioners and 

access vital services important to child nutritional status and health (Frost, Forste & 

Haas, 2005a). In this regard, increased maternal education can indirectly lead to a 

reduced risk of child undernutrition. Increased maternal education has also been 

linked with a greater level of control of child reproduction among women, reduced 

fertility levels and delayed childbearing (Frost, Forste & Haas, 2005b). In addition, 

increased maternal education has been shown to have an indirect effect which includes 

reduced parity and lower risk of child undernutrition as stunting has been linked with 

birth order (Frost,  Forste & Haas, 2005a). 

 

Lastly, maternal education has been linked with attitude shift which translates into 

behaviours that are favourable to child nutritional status. In particular, maternal 

education is considered to lead in a behavioural shift from traditional 

conceptualisation of health and disease to increased acceptance of modern medicine 

(Frost, Forste & Haas, 2005a). Furthermore, research has shown that increased 

maternal education is associated with increased utilisation of modern medical services 

when their child is experiencing illnesses. In addition, studies have revealed that 

maternal education can also impact other attitudes such as tastes and preferences, 

which can subsequently lead to changes in nutrition and dietary patterns in the 

household (Skoufias, 1999). 

 

1.4 Household-level characteristics 

Household-level characteristics play a substantial role in child nutritional status. The 

underlying determinants, which impacts child nutritional status through immediate 

determinants, largely manifest at the household level (Smith & Haddad, 2015). These 

characteristics include food security, water and sanitation, housing and household 

wealth within the household.  
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1.4.1 Household food security 

Household food security refers to the accessibility of household resources to consume 

sufficient food for all members in the household either by agriculture, cash income or 

through food donations (Katherine, 2016). Household food security is composed of 

four key factors; access, availability, stability and utilisation. A household with food 

security should have enough food immediately available, have sufficient resources to 

acquire it and be able to consume it in order to have an active and healthy life at all 

times (Smith, El Obeid & Jensen, 2000).  Furthermore, food security also includes 

other determinants, which include maternal knowledge of care and feeding practices, 

family eating behaviours and family chores. Food insufficiency directly affects child 

health through such means as reduced food intake and micronutrient deficiencies, 

which subsequently results in child stunting (Ashiabi & O’Neal, 2007).  

 

1.4.2 Housing 

Several studies have shown a link between housing and child nutritional status 

(Tasnim, Dasvarma & Mwanri, 2017). Child nutritional status is dependent on housing 

and other facilities and amenities for the provision of nutrients and foods as well as 

the protection of children from the risk of diseases. Housing is a very important 

resource that is required in the performance of daily tasks and daily living, which 

subsequently determines the overall wellbeing of infants, pre-schoolers and adults as 

well.  Social scientists have posited that housing is an essential component of child 

health and development (Northridge & Sclar, 2002; Leventhal & Newman, 2010). Six 

key features of a dwelling unit subsequently determine the quality of households. 

These include physical quality, crowding, residential mobility, homeownership and 

affordability (shelter costs) (Leventhal & Newman, 2010).  Physical quality is 

measured by structural deficiencies such as plumbing and heat, maintenance 

deficiencies such as holes in the floor or broken steps.  The quality of dwelling units 

proxies used includes the availability of water facilities, household assets, type of water 

facility, availability of latrine, the roof of the house, floor and walls of the house in most 

developing countries (Menon, Ruel & Morris, 2000). These factors ultimately reflect 

the household’s socioeconomic status. 
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1.4.3 Household wealth or socioeconomic status 

Some studies have indicated that disparities in child nutritional status are largely 

accounted for by disparities in socioeconomic conditions between different groups in 

society (Smith,  Ruel & Ndiaye, 2005; Fotso, 2007). Higher household wealth has been 

linked with reduced child stunting (Smith, Ruel & Ndiaye, 2005; Fotso, 2007; Van De 

Poel et al., 2008). The effect of household socioeconomic status, also known as the 

‘socioeconomic gradient’ operates through various mechanisms and channels. The 

socioeconomic gradient refers to an inverse relationship between socioeconomic 

status and health outcomes (Szwarcwald, Souza-Júnior &Damacena, 2010). However, 

the common suggestion is through the ‘Health Production Function’ (HPF) channel 

(Jensen & Richter, 2001). The HPF is a dynamic behavioural process through which 

households combine knowledge, resources and norms and behavioural patterns to 

produce health (Berman, Kendall & Bhattacharyya, 1994).  Children from poorer 

socioeconomic environments may lack child and maternal care practices, adequate 

food and may face other adverse risk conditions, thereby leading to poor child 

nutrition and health outcomes (Devkota & Panda, 2016). The basic idea of the HPF is 

that ‘health outcomes’ are a function of certain inputs that individuals invest in to 

produce good health and lower SES leads to reduced ability to purchase these inputs 

(Berman, Kendall & Bhattacharyya, 1994). These inputs include education, access to 

water and sanitation, medicine, health care, housing, food and other goods and 

services that provide an enabling environment for good health.  

 

The other pathway through which SES affects child linear growth is through 

psychological-behavioural factors. These characteristics include stress, personality 

factors, psychological distress, as well as health behaviours and practices (Anderson & 

Armstead, 1995). With regards to stress, children and adolescents of a lower 

socioeconomic status experience more negative events in life (stressors) than their 

wealthier counterparts. Cohen, Kaplan & Salonen (1999) showed a link between stress 

and health outcomes in children, adolescents and adults, indicating that stress is a 

plausible mediator associated with SES and health. Likewise, children of lower SES 

usually reside in unfriendly and unsafe environments, which cause psychological 

distress. In turn, psychological distress can lead to negative emotions which have 

biological consequences on the child that include infections, chronic diseases, and 

undernutrition.  



 

35 | P a g e  
 

 

1.5 Community-level characteristics 

Underlying characteristics at community-level play a significant role in determining 

child health, mortality and nutritional status. Firstly, they may influence differentials 

in child health and nutritional status between different regions and locations. 

Secondly, community-level characteristics may exacerbate or mitigate differentials 

based on household socioeconomic attributes by complementing or substituting for 

certain features in the households. Contextual factors within communities such as 

residence type, utilisation and availability of antenatal and maternal delivery facilities 

play a vital role in child nutritional status.  

 

1.5.1 Health facility births 

There is an established link between a child being delivered at a health facility and 

better health outcomes. Studies have shown that children whose mothers delivered at 

home with traditional delivery systems are more likely to be stunted compared to those 

delivered at hospitals (Rahman & Chowdhury, 2007; Abuya, Ciera & Kimani-Murage, 

2012). It has been established that mothers who have sought health services up until 

delivery gather more knowledge of breastfeeding practices, maternal and child 

nutrition, maternal complications and childcare (Rahman & Chowdhury, 2007). 

 

1.5.2 Antenatal care Services 

Antenatal care visits are an indication of the contact between expectant mothers and 

health care professional services at health facilities as well as health-seeking 

behaviour, which may be linked to better feeding practices and health care for children 

under five (Hamel et al., 2015). The number of antenatal care visits is inversely related 

to poor linear growth (Yimer, 2000). The pathways through which antennal care is 

linked with the avoidance of growth retardation includes giving mothers information 

about neonatal and child feeding practices, preparing and supporting mothers for the 

care of new-born children and giving information about prevention of childhood 

illness (Hamel et al., 2015). 
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1.5.3 Residence type 

Several studies have shown a statistically significant link between residence type and 

child stunting (Haddad, Ruel & Garrett, 1999; Menon, Ruel & Morris, 2000; Sahn, 

2003; Smith, Ruel & Ndiaye, 2005; Fotso, 2007; Van de Poel, O’Donnell & Van 

Doorslaer, 2007).  Most of these studies have shown that children in rural areas have 

poorer health and nutritional status compared to their urban counterparts. Disparities 

in child health and nutritional status are attributed to differences in socioeconomic 

conditions to a larger extent and biological and proximate characteristics to a lesser 

extent (Smith, Ruel & Ndiaye, 2005). 

 

1.5.4 Water and sanitation 

Elements of the health environment at household-level, such as access to safe water, 

and sanitary facilities for disposal of human waste, also play a big role in child 

nutritional status (Smith & Haddad, 2015). Poor water and sanitation have been 

associated with increased prevalence of child stunting and child morbidity (Daniels et 

al., 1990; Ngure et al., 2014). The lack of access to safe water and environmental 

sanitation due to unsanitary waste disposal are considered important causes of 

infectious diseases, especially diarrhoea and intestinal parasites and can ultimately 

lead to stunted growth of children (UNICEF 1998).  The association between low 

height for age and water and sanitation emanates from the fact that ingestion of high 

quantities of faecal bacteria from both human and animal sources by infants and 

young children through mouthing soiled fingers and household items, and the 

exploratory ingestion of soil and poultry faeces, are common in many low-income 

environments (Rah et al., 2015). This leads to intestinal infections which affect a 

child’s nutritional status by diminishing appetite, impairing nutrient absorption and 

increasing nutrient losses.  
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1.6  Differentials and inequities in health 

Health differentials is a generic term used to designate differences and variations in 

health achievements of individuals and groups (Kawachi, Subramanian & Almeida-

Filho, 2002). The premise of this study is to examine the differentials in child stunting 

based on residence type and household wealth. Therefore, the term “health 

differentials” is defined are the differences in the burden of child stunting between or 

amongst different population groups. Health inequity refers to all those inequalities in 

health that are deemed to be unfair or stemming from some means of injustice 

(Kawachi, Subramanian and Almeida-Filho, 2002). The identification of health 

inequities entails normative judgement, which is premised upon ones’ theories of 

justice, theories of society and reasoning underlying the genesis of health inequalities 

(Kawachi, Subramanian and Almeida-Filho, 2002).   

 

This entails that not all health differentials are unfair. The process of determining what 

is unjust or unfair is a complex process that requires the availability of resources, 

public acceptance and ideology (Carter-Pokras & Baquet, 2002). The World Health 

Organization (2015) advocates for the reduction in health inequalities between 

different demographic groups. Health inequalities across groups are unjust because 

they reflect an unfair distribution of the underlying social determinants of health 

(Kawachi Subramanian & Almeida-Filho, 2002). The existence of inequalities and 

differentials in health implies the failure of society to organise health resources 

equitably to ensure access is open to everyone.  As such, these inequalities can be 

modified and be avoided (Alaba & Chola, 2014). This study, however, focuses on health 

differentials that result in child stunting according to wealth and residence type and 

makes no moral judgement whatsoever. 



 

38 | P a g e  
 

1.7  Theoretical explanations for rural-urban disparities in child 

stunting and child health 

Differences in child stunting between rural and urban areas exist along multiple 

dimensions at child, mother, household and community levels. These differences are 

presented below and divided into socioeconomic opportunity, socio-cultural factors 

and health infrastructure categories. 

 

1.7.1 Socioeconomic opportunity 

There is an established link between socioeconomic wellbeing and child stunting. The 

socioeconomic status of individuals and communities plays an important role in 

explaining rural-urban disparities in child nutritional status (Haddad Ruel & Garrett, 

1999; Smith & Haddad, 2000). Rural-urban differences in child stunting by 

socioeconomic factors have been identified  (Smith, Ruel & Ndiaye, 2005; Van de Poel  

2007; Masiye et al., 2010). These individuals, household and community 

socioeconomic factors include women’s education, health infrastructure, public 

services, household size, household income, women’s status, socioeconomic status and 

water and sanitation facilities  (Smith, Ruel & Ndiaye, 2005). These factors largely 

determine whether families can have access to health care, food security, retain a 

conducive environment and avert growth retardation in children. 

 

Furthermore, others have hypothesised that rural-urban differences in child stunting 

and health are largely due to the difference in the strength of association of the 

socioeconomic factors between rural and urban areas (Garrett & Ruel, 1999). For 

example, an additional year of mother’s education may have a larger impact on 

nutritional outcomes in rural areas than in urban areas or vice versa, holding 

everything else constant (Srinivasan, Zanello & Shankar, 2013). Specifically, Garret & 

Ruel (1999) hypothesised that the determinants of food security and child nutritional 

status differ between rural and urban locations (Garrett & Ruel, 1999).  However, the 

study found that the effect of the determinants of child stunting and food security are 

almost the same for both locations. However, the findings revealed that urban dwellers 

seem to be slightly more sensitive to changes in incomes than rural dwellers (Garrett 

& Ruel, 1999). This was attributed to the lack of natural resource “cushion” to absorb 

income or price shocks and their need to purchase rather than grow their own food. In 
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essence, rural areas tend to be disadvantaged in terms of key socioeconomic factors 

relative to urban areas and thus this has significant implications for the residential 

disparity in child nutritional status (Garrett & Ruel, 1999; Haddad, Ruel & Garrett, 

1999; Smith, Ruel & Ndiaye, 2005; Fotso, 2007). 

 

1.7.2 Health infrastructure 

The second source of rural-urban disparities in child health is concerning health 

equipment and infrastructure. This term encompasses various indicators which 

include the utilization of modern medicine, qualified personnel, public health 

interventions, water and sanitation (Fox & Heaton, 2012). Health infrastructure and 

equipment are clearly interconnected with socioeconomic factors as they typically 

improve with economic gains. Moreover, the health-related factors typically improve 

as countries develop, but rural areas improve at a relatively slower rate (Fox Heaton, 

2012). Studies have shown that whereas the residential gap in health care has shrunk, 

the disparity between urban and rural areas has persisted. In addition, research has 

shown that women in rural areas have lower institutional delivery rates compared to 

urban women (Kuate Defo, 1996). This poses a danger to the mother and child as there 

is an established link between child mortality and the under-utilisation of medical 

services. However, the relationship between the use of health infrastructure and child 

health outcomes is moderated by maternal education because it largely determines 

whether a mother utilises medical care (Smith, Ruel & Ndiaye, 2005). 

 

1.7.3 Socio-cultural factors and norms 

Two aspects of social-cultural factors and relations that are associated with the 

differences in child stunting by residence type are women’s status and cultural 

practices. The role of women in child health has gained prominence over the years. In 

particular, women’s decision-making autonomy relative to that of men improves child 

survival by “increasing women’s ability to ensure that their children receive adequate 

nutrition and health practices” (Wickrama & Lorenz, 2002). Studies in SSA have 

shown a link between women’s status and child nutritional status and child survival 

(Smith, Ruel & Ndiaye, 2005). This school of thought suggests that rural residents are 

less open to ideological shifts that can improve women’s position in communities and 

households and thereby inhibit the relative improvement in child stunting prevalence.  
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In addition to women’s status, individual’s and communities’ cultures influence child 

nutritional status. For example, one study revealed that the predominantly rural 

Maasai of Kenya encourages the introduction of blood, animal’s milk and bitter herbs 

to infants, which affects exclusive breastfeeding and may subsequently have a negative 

effect on child nutritional status (Chege, Kimiywe & Ndungu, 2015). Residential 

differentials in cultural practices at individual and community levels have an 

important implication for child stunting and child health (Fox & Heaton, 2012).  

 

1.8 Theoretical explanation for socioeconomic disparities in health  

There are three pathways that have been advanced to explain socioeconomic 

differentials in health, namely social selection, social causation and life course 

perspectives (Commission on Social Determinants of Health et al., 2015). The social 

selection perspective implies that health determines the socioeconomic position and 

not the other way around. Thus, healthier persons will move towards better 

socioeconomic positions compared to less healthy persons, subsequently leading to 

disparities and inequalities (Jayasinghe, 2015). However, literature has shown that the 

socioeconomic position of different groups was the underlying cause of health 

inequalities. Therefore, this inconsistency has compelled other researchers to refute 

this pathway and suggest that social selection cannot be the only explanation for health 

differentials. 

 

The social causation perspective suggests that a range of unequally intermediary 

factors gives rise to inequality in health outcomes. Therefore, socioeconomic 

inequalities occur when the quality of these intermediary factors are unevenly 

distributed across different socioeconomic groups. The main intermediary factors that 

have been identified as playing an important role include psychosocial, biological, 

behavioural and material factors (Jayasinghe, 2015). Material factors include varying 

economic opportunities in income, employment and across infrastructure beneficial 

to communities. Psychosocial factors are chronic stresses that come about from 

experiences and perceptions of individual status in an unequal society. Behavioural 

factors are, for example, higher rates of smoking in lower SES groups that lead to 

differential rates of morbidity and mortality (Smith & Egger, 1996; Raphael, 2006). 
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Lastly, the life source perspective postulates that a multitude of factors across the life 

span determines and manifest disease trends overtime (Jayasinghe, 2015). This 

perspective explicitly recognises the importance of time and timing in comprehending 

the causal links between exposures and outcomes within an individual’s life course in 

population-level trends and across generations. 

 

1.9  Conceptual frameworks for evaluation of disparities and inequalities in childhood 

undernutrition 

A range of studies across epidemiology and paediatric nutrition has shown that 

chronic child undernutrition is a product of an interplay of multiple factors (Fotso & 

Kuate-Defo, 2006). This section aims to describe the major conceptual frameworks 

used in explaining child malnutrition. In Figure 2, a conceptual framework for 

understanding childhood obesity is illustrated. 

 

 

Figure 1: Conceptual framework for understanding socioeconomic determinants of child 

obesity  

Source: (Garcia et al., 2013) 
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This framework draws insights from frameworks proposed by Mosley and Chen (1984) 

as well as Davison and Birch (2001) to simultaneously explain the drivers of both 

under-nutrition and over-nutrition (Garcia et al., 2013). It is recognised that 

malnutrition, both undernutrition and over nutrition, is a result of an interplay 

between proximate, household and community-level factors. Proximate factors 

include the biological characteristics of the child and mother such as child’s age, sex, 

birth weight and birth-order (Garcia et al., 2013). Household factors include family 

size, household composition, mother’s education and BMI, employment status of 

household head and nutrition practices. Contextual factors include access to clean 

water and sanitation, medical services, residence type (rural or urban) and community 

participation. This framework is convenient as it can also be used to explain the double 

burden of malnutrition. 

 

1.9.1 Mosley and Chen Framework 

This framework was originally developed to study factors which affect child mortality 

and survival and to clarify understanding of the various factors involved in the 

production of healthy children, in order to provide a basis for formulating health 

policies and structures (Mosley & Chen, 1984).  The model is based on the concept that 

all social and economic determinants of child survival operate through a set of 

proximate and biological factors that subsequently affect the probability of a child’s 

survival. Mosley and Chen (1994) classify the biological and proximate factors into five 

categories namely; personal illness control (treatment and prevention), injuries, 

environmental contamination, maternal factors and nutrient deficiency (Mosley & 

Chen, 1984). 
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Figure 2: Analytical framework for the study of child survival in developing countries  

Source: (Mosley & Chen, 1984) 

 

Essentially, Mosley and Chen (1984) suggest that all social and economic determinants 

work through these proximate determinants and operate at the individual, household 

and community levels.  The major limitation of this framework for this analysis is that 

child nutritional status (nutritional deficiency) is treated as a distal factor and not an 

outcome. 

 

1.9.2 UNICEF malnutrition conceptual framework 

UNICEF identified the complexity of the causes and determinants of chronic 

malnutrition through its conceptual framework (UNICEF, 1990). The UNICEF 

conceptual framework on undernutrition is a guide used for interventions from a 

multi-sectoral and multidimensional perspective, moving from macro to micro levels 

of focus (Reinhardt & Fanzo, 2016).  The model does not claim to depict and express 

exact relationships but is instead a guide in identifying the causes in specific contexts.  
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Figure 3: UNICEF malnutrition conceptual framework.  

Source: (UNICEF, 1990; Smith & Haddad, 2015) 

 

The framework identifies the causes of malnutrition at these different levels of 

influence and possible actions aimed at curtailing malnutrition (UNICEF, 1990; Smith 

& Haddad, 2015). The causes of malnutrition are divided into basic, underlying and 

immediate causes. This framework has been widely used in various studies on child 

malnutrition and has been applicable in different contexts and settings (Smith & 

Haddad, 2000; Smith, Ruel &Ndiaye, 2005). The framework has been criticised for 

being unidirectional and incorporating the assumption that children of the same 

household are influenced by the same environmental factors (Krahnstoever Davison, 

Davison & Birch, 2001). 
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The present study draws insights from all three frameworks presented above.   

 

 Figure 4: Conceptual framework for disparities in child health outcomes (child stunting) in 

low and middle-income countries  

 

All three frameworks recognise that child nutrition status is dependent upon some 

proximate and socioeconomic risk factors which are classified as (i) child’s 

characteristics such as sex, birth weight, breastfeeding duration, birth order; (ii) 

mother’s characteristics such as BMI, mother’s education, sexual debut, religion and 

cultural practices; (iii) household characteristics such as family size, water and 

sanitation, women’s status, household income, household food security, housing, and, 

(iv) community characteristics such as access to  and utilisation of health care services 

like water and sanitation, delivery and antenatal care services (Fotso & Kuate-Defo, 

2006). The framework above recognises that child stunting is a result of an interplay 

between child, mother, household, community-level factors. These factors 

significantly influence child health and nutritional status (Kuate-Defo, 1996; Garrett 

& Ruel, 1999). In this present conceptual framework, it is recognised that child 

stunting is a manifestation of immediate causes that occur at the individual level which 

are rooted in factors at child, mother, household and community levels (UNICEF, 

1990; Fotso and Kuate-Defo, 2006). The framework further posits that residential and 

socioeconomic differentials in child stunting are a result of unequal distribution of the 



 

46 | P a g e  
 

determinants of child stunting across these different groups. This framework adopts 

the social causation theory which suggests that socioeconomic differentials in child 

health outcomes (stunting) are as a result of differences in the availability and access 

to determinants at child, mother, household and community levels. Additionally, the 

notion that rural-urban disparities in child stunting are a result of differences in 

socioeconomic opportunity, health infrastructure and socio-cultural norms and 

factors is adopted.  
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2 Methodological review 

2.1 Objective of the review 

The purpose of this section is twofold. The first aim of this section is to summarise the 

different methods used to examine differentials in child nutritional status between 

different population sub-groups. Secondly, this section identifies the gaps and 

weaknesses of the approaches used to explore the most appropriate approach for this 

study. 

 

2.2 Measuring differentials in child stunting 

There are various methods used to investigate differentials in health outcomes. These 

differentials can be analysed as multivariate, univariate or bivariate (Ataguba, Akazili 

& McIntyre, 2011). The bivariate analysis involves comparing differentials in health 

simultaneously in relation to a second variable, while multivariate analysis involves 

comparisons of inequality simultaneously with at least two other explanatory variables 

(Gakidou & Murray, 2000). The univariate analysis assesses differentials in the 

distribution of health in a population without any reference to another group. The 

simplest method used to assess differentials in population groups is by comparing 

means or medians of nutrition outcomes such as height-for-age, weight-for-age and 

weight-for-height Z-scores. Three of the studies reviewed used mean height-for-age Z-

scores (HAZ) (Smith, Ruel & Ndiaye, 2005; Kennedy et al., 2006; Vollmer et al., 2014).  

The use of mean health outcomes has an advantage of describing the whole population 

of interest (Smith, Ruel & Ndiaye, 2005). However, comparison of differences in mean 

outcomes is not sufficient as it ignores variation in health with population 

characteristics such as income and education, which can be used to reveal considerable 

variations in health experiences of children between different groups (Fotso, 2007).  

 

Chi-square and student t-tests are some of the most widely used bivariate analysis used 

in assessing rural-urban differentials in child health. However, these tests are only 

used to assess the significance of the association between two variables rather than the 

strength or magnitude of the variation for every unit change in the explanatory 

variable. To determine the differences in the predictors of child nutritional status in 

rural and urban areas, two of the studies used the student t-test and chi-square test to 

examine rural-urban differences (Smith, Ruel & Ndiaye, 2005; Liu, Fang & Zhao, 
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2013).  The other bivariate method used to assess disparities in health outcomes is the 

concentration index or curve (Wagstaff, Doorslaer & Paci, 1989). In recent times, the 

concentration index has been widely used in the literature on socioeconomic 

inequalities between different groups referred to as health inequities (Kawachi, 

Subramanian & Almeida-Filho, 2002).  The concentration curve plots cumulative 

proportions of the population, ranked from poorest to richest, against the cumulative 

proportion of the health outcome. To ascertain the magnitude and nature of the 

socioeconomic-related inequality, concentration indices (CI) are computed and 

interpreted.  CIs can either be positive or negative. A negative sign shows that child 

stunting is concentrated amongst the poor, whilst a positive sign shows that child 

stunting is concentrated among the wealthy (Novignon et al., 2015). Three of the 

studies reviewed used concentration indices (Sahn, 2003; Fotso & Kuate-Defo, 2006; 

Van de Poel, O’Donnell & Van Doorslaer, 2007). Though this measure takes what is 

going on in the groups into consideration, it has limitations.  Firstly, CI requires at 

least one continuous ranking variable of SES, thus limiting its applicability (Zhang & 

Wang, 2004). Secondly,  when measuring inequality using CI in a health outcome that 

is not binary, the CI index is not bounded between -1 and 1 (Wagstaff & Van Doorslaer, 

2000; Regidor, 2004; O’Donnell et al., 2007). Lastly, it is mainly used for descriptive 

purposes and controlling for other explanatory variables is not straightforward (Fotso, 

2006b).  

 

Therefore, examining the influence of socioeconomic status and residence type on 

child stunting should utilise multiple regression models as they allow for the 

controlling of other explanatory variables. One study reviewed used a multivariate 

regression analysis (Smith, Ruel & Ndiaye, 2005). Six of the studies reviewed used a 

multivariate logistic regression model (Haddad, Ruel & Garrett, 1999; Menon, Ruel & 

Morris, 2000; Fotso, 2006b; Fotso & Kuate-Defo, 2006; Vollmer et al., 2014). The 

regression coefficients of a logistic regression transformation are known as Odds 

Ratios. The odds ratio between the lowermost and uppermost SES groups is used in 

this study as a proxy for socioeconomic differentials in child stunting between rural 

and urban areas.  The main advantage of this approach is the use of a single number 

which makes it easier to compare the magnitude of the inequalities across populations, 

even though it overlooks the health outcome in the intermediate groups of the 

socioeconomic variable (Fotso, 2006a).  



 

49 | P a g e  
 

 

Drawing on the range of methods used in existing literature, this study will employ 

univariate, bivariate and multiple logistic regression models to achieve the study 

objectives.  
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3 Empirical review 

3.1 Objective of the review 

This section reviews literature on the role of socioeconomic status (wealth) and 

residence type (urban or rural) in predicting child stunting in SSA, and in other 

developing countries. The purpose of this section is to explore the influence of 

household wealth and residence type in predicting child stunting. In addition, we 

intend to identify gaps in the literature to explore new ways of conducting new 

research in Zambia and other less developed countries. 

 

3.1.1 Methods of selecting studies 

Child stunting is a condition that is highly characterised by poverty and the lack of 

development. The studies that were reviewed were from SSA and other low and 

middle-income countries. The studies included in this section were obtained from 

the following electronic database’ searches; Google Scholar, PubMed, Medline, 

ECONLIT and Google. Furthermore, we conducted manual searches of some of the 

identified studies’ references. The inclusion criteria for the reviewed studies were as 

follows:  

 

• The study had to attempt to assess the relationship between child stunting 

status (as measured by length/height-for-age Z-scores) and one or more 

socioeconomic covariate of which residence type (rural/urban location) and 

some proxy of socioeconomic position (wealth index, consumption 

expenditure, and household expenditure) were included. 

• The study must be written in English. 

• The study had to have been conducted in the last 20 years (1998-2018). 

 

3.1.2 Studies Reviewed 

In total, eleven studies were reviewed. Six (6) of the studies were cross-country studies 

specifically from SSA countries, four (4) of these studies were cross-country studies 

from other low and middle-income countries in South East Asia (SEA), Africa and 

Latin America (LA). Only one study focused primarily on Zambia. Two (2) of the 

studies were longitudinal studies, while nine (9) were cross-sectional studies in nature.   
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3.1.3 Samples Reviewed 

Six (6) of the studies reviewed involved different samples sizes, which contained 

anthropometric data for children aged between 0-59 months at the time of their 

respective surveys. Another three (3) of studies reviewed involved different samples 

sizes, which contained anthropometric data for children aged between 0-36 months at 

the time of their respective surveys. The remaining two studies sampled children aged 

1-36 and 3-36 months, respectively. 

 

4 Empirical findings 

4.1 Sub-Saharan Africa and other developing countries 

SSA and South East Asia (SEA) have the highest prevalence rates of child stunting in 

the developing world. Most of the literature of the relationship between child stunting 

and socioeconomic status and residence type in SSA and other less developed 

countries have yielded mixed results. 

 

A substantial body of empirical work has shown that child health and nutritional status 

of urban children below the age of five are significantly better than those of their rural 

counterparts in SSA, SEA and many other less developed countries (Kuate-Defo, 1996; 

Menon, Ruel,  & Morris, 2000; Smith, Ruel & Ndiaye, 2005; Kennedy et al., 2006; 

Fotso, 2007; Van de Poel, O’Donnell & Van Doorslaer, 2007; Masiye et al., 2010). 

However, child stunting is the most prevalent form of child undernutrition in both 

rural and urban areas, with an estimated 161 million children falling below two 

standard deviations from the height-for-age World Health Organization Child Growth 

Reference Standard (WHO-GRS) median (de Onis & Branca, 2016). There are various 

outcome measures used for assessing disparities in poor child linear growth between 

rural and urban areas. The simplest of these is the comparison of anthropometric 

mean nutritional outcomes such as mean height-for-age, weight-for-age and weight 

for height Z-scores as well as the proportion of stunted children for a given sample of 

a population. Studies that have used prevalence rates have shown that rural areas have 

higher child stunting prevalence rates compared to urban areas (Menon, Ruel & 

Morris, 2000; Fotso & Kuate-Defo, 2006; Fotso, 2007).  
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Likewise, studies that have made rural-urban comparisons of mean height-for-age Z-

scores have found that children from urban areas have significantly higher mean HAZ 

compared to their rural counterparts (Smith, Ruel & Ndiaye, 2005; Kennedy et al., 

2006; Vollmer et al., 2014). In Zambia, Masiye et.al (2010) found that the mean HAZ 

was significantly lower in rural areas than urban areas.  Most studies that have used 

logistic regression models to assess rural/urban disparities in child stunting have 

shown that pre-schoolers from rural areas are more likely to be stunted than their 

urban counterparts (Menon, Ruel & Morris, 2000; Fotso & Kuate-Defo, 2006; Fotso, 

2007; Van de Poel, O’Donnell & Van Doorslaer, 2007). However, other studies have 

shown that the relationship between child stunting and rurality has little or no effect 

on child stunting after controlling for other proximate, household and socioeconomic 

determinants (Sastry, 1997; Garrett & Ruel, 1999; Smith, Ruel & Ndiaye, 2005). In 

extreme cases,  rural-urban differentials completely disappear in all SSA countries 

after controlling for wealth (Fotso, 2007). Furthermore, controlling for proximate 

factors such as the sex of the child, child’s age, and mother’s BMI, had little effect on 

rural/urban disparities in child stunting (Smith, Ruel & Ndiaye, 2005; Fotso, 2007; 

Srinivasan, Zanello & Shankar, 2013).  

 

As stated before, the literature reveals that there is a strong relationship between 

socioeconomic status and child stunting in SSA and other less developed countries. 

The studies we reviewed showed that children under five from poorer households are 

at a substantially greater risk of being severely under-malnourished than their 

counterparts from wealthier households (Menon, Ruel & Morris, 2000; Sahna & Stifel, 

2003; Kennedy et al., 2006; Fotso, 2007; Van de Poel, O’Donnell & Van Doorslaer, 

2007; Van De Poel et al., 2008; Novignon et al., 2015; Smith & Haddad, 2015).  In 

other circumstances, coefficient estimates turned negative; indicating that children 

from rural areas may tend to have better nutritional status than their counterparts in 

urban centres when SES is adjusted for (Fotso & Kuate-Defo, 2006). However, these 

results were not statistically significant at the 10% level of significance.  In contrast, 

the effect of household wealth status on child stunting remains significantly large 

when the analysis was adjusted for child, mother and community characteristics, 

illustrating the importance of household wealth in predicting child stunting (Hong, 

Banta & Betancourt, 2006). In addition, other studies have shown that household 

wealth status had an overall positive effect on prevalence child stunting, but little or 
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no effect on children aged below 6 months (Pongou, Ezzati & Salomon, 2006). A single 

country analysis using household per capita spending as a measure of SES in Zambia 

found that there is no significant relationship between household per capita 

expenditure and child stunting (Masiye et al., 2010).  

 

Several studies have attempted to separately measure the effect of household wealth 

on child stunting in both rural and urban areas. The cross-sectional studies reviewed 

suggest that intra-urban socioeconomic differentials in child stunting are larger than 

intra-rural socioeconomic differentials in SSA, SEA and Latin America and also larger 

than the overall rural-urban differentials (Fotso & Kuate-Defo 2006; Liu, Fang  & Zhao 

2013; Menon, Ruel  & Morris 2000; Van de Poel, O’Donnell & Van Doorslaer 2007). 

In extreme circumstances, within-urban odds ratios were ten (10) times higher for 

children of the richest households compared to the poorest in Peru and the Dominican 

Republic; whereas within-rural odds ratios were smaller in all countries than 3.5, 

except in Brazil (Menon, Ruel & Morris, 2000).   

 

Similarly, longitudinal studies reviewed showed that intra-urban wealth differentials 

of child stunting are larger than intra-rural wealth differentials (Haddad, Ruel & 

Garrett, 1999; Fotso, 2007). However, these studies have shown that the urban 

advantage in child stunting is on the decline. Haddad et al. (1999) found that the urban 

share of malnourished children is increasing in 5/7 SSA countries in their study 

(Haddad, Ruel & Garrett, 1999). Furthermore, Haddad projected that the proportion 

of the urban poor and stunted would increase and surpass that in rural areas in the 

following 20 years (Haddad, Ruel & Garrett, 1999). However, several recent studies 

have shown that urban pre-schoolers still have better nutritional outcomes than their 

rural cohorts (Fotso, 2007; Paciorek et al., 2013; Srinivasan, Zanello & Shankar, 2013). 

Fotso et al.(2007) also found that differentials in child malnutrition by residence type 

have substantially narrowed in 6/13 countries primarily due to a surge in urban 

chronic malnutrition (Fotso, 2007).  

 

To the best of my knowledge, there has been no study that has solely attempted to 

simultaneously measure the magnitude of rural-urban and wealth disparities in child 

stunting in Zambia. However, several cross-country studies that have documented the 
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magnitude of rural-urban disparities and the degree of socioeconomic disparities in 

child stunting have included Zambia. These studies have shown that Zambian children 

in urban areas have a lower prevalence of child stunting than their rural cohorts 

(Fotso, 2007; Van de Poel, O’Donnell & Van Doorslaer, 2007). Furthermore, the 

findings reveal that child stunting is affecting the poor in both rural and urban 

locations of Zambia disproportionately. However, there are wider socioeconomic 

disparities in urban areas than in rural areas. Other studies within SSA also came to 

the same conclusions (Menon, Ruel & Morris, 2000; Fotso, 2006b). 
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 Table B.1: Summary of findings from Sub-Saharan Africa and other low and middle-income countries 

Author(s) Country 
and year 
of 
Analysis 

Statistical 
methods 

Outcome variable  Key explanatory 
variables 
 

Control 
variables  

Study type and focus Findings and explanations 

Ellen Van De 
Poel, Owen 

O’Donnell, 
Eddy Van 
Doorslaer 

Cross-
country 

study 
(2007) 

Concentration 
indices 

 
Risk ratio   

Binary stunted 
growth variable 

(Stunted or not 
stunted) 

Residence type, 
Parental education, 

Availability of 
water and 

sanitation 
facilities, sex of 
the child, age of 
the child  

The cross-sectional study 
uses DHS data to 

document the magnitude 
of rural/urban disparities 
in child nutritional status 
and adjust these disparities 
for socioeconomic 
characteristics 

The results show that urban areas have better 
child health and nutrition outcomes as compared 

to rural areas. However, on average rural/urban 
risk ratios of stunting and under-five mortality 
fall by more than 53% and 59% after controlling 
for household wealth, respectively. Additionally, 
the findings reveal that the level of socioeconomic 
inequality is higher in urban areas than in rural 
areas. The odds of suffering from growth stunting 
are 3.6 times higher among children living in the 
poorest households than among children in the 
wealthiest households. The odds of suffering from 
child growth stunting declines consistently as 
wealth index increases. This relationship remains 
strong even after   
 

Jean-
Christophe 
Fotso 

Sub-
Saharan 
Africa 
(2005) 

Logistic 
Regression 

Binary stunted 
growth variable 
(Stunted or not 
stunted) 

Residence type, 
Household wealth 
Index, 
Community wealth 
Index  
 

Mother level 
characteristics: 
Age at birth of 
the index child, 
low birth weight, 
antennal care, 
place of delivery, 
mother’s 
occupation, 

birth order and 
interval and 
breast-feeding 
duration, 
father’s 
education and 

This is a longitudinal study 
that aims to improve 
understanding of 
differentials in child 
undernutrition by place of 
residence and shed light on 
the underlying factors. 

The results show that urban-rural differentials 
are considerable and expected directions in all 
countries, indicating that child malnutrition is 
lower in urban than rural areas. However, after 
controlling for wealth using standardised 
community and household wealth indices, the 
results show that rural-urban differentials 
disappear in all countries. Furthermore, 
controlling for father’s education and mother’s 

occupation does not alter the results. 
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maternal 
education 

Jean-
Christophe 
Fotso and 
Bartheley 
Kuate-Defo 

Burkina 
Faso,  
Cameroon, 
Egypt, 
Kenya and 
Zimbabwe 
(2004) 

Concentration 
index;  
Logistic 
regression 

Child nutritional 
status (Height for 
Age Z-score index) 

Residence type, 
household wealth 
index, household 
social status and 
community 
endowment status. 

Control 
variables used  
include the 
number of 
household 
members, 
religion, 
exposure to 

media, current 
age, mother’s 
BMI, age of 
child, 
breastfeeding 
status and 
immunisation 
status 

This study uses multilevel 
modelling to investigate 
the relative contribution of 
contextual and 
compositional effects of 
place of residence and 
wealth status in 
perpetuating differences in 

the prevalence of child 
stunting among children 

The results show that urban-rural differentials in 
child nutritional status (stunting) are explained 
by the socioeconomic status of communities and 
households. The findings further reveal that 
socioeconomic inequalities in child 
undernutrition are more pronounced in urban 
areas than in rural areas. 

Jean-
Christophe 
Fotso 

15 Sub-
Saharan 
Africa 
countries 
(2006) 

Logistic 
Regression 
models 

Binary stunted 
growth variable 
(Stunted or not 
stunted) 

Household wealth 
index and  
residence type 

Maternal 
education, 
father 
education, 
marital status, 
religion, 
mother’s BMI, 
Current age of 
mother, low 
birth weight, 
antenatal care, 
breastfeeding 
duration, age-
specific 
immunization 

status 

The study uses DHS data to 
document and compare the 
magnitude of inequities in 
child nutrition across 
urban and rural areas and 
investigates the extent to 
which within urban 
disparities in child stunting 
are accounted for by the 
community, individual and 
household characteristics 

The results show that socioeconomic inequalities 
exist in both rural and urban areas. However, 
intra-urban disparities in child stunting in urban 
areas are larger compared to those in rural areas. 
Additionally, the findings reveal that parental 
education, community SES and other covariates 
only explain a slight part of the within urban 
differences. 

Lisa C. Smith, 
Marie T. Ruel 
and Aida 
Ndiaye 

36 less 
developed 
countries 
(2005) 

Multivariate 
regression 
analysis 
 
Chow F-Test 
Chi-Square test 
and T-test 

Mean height-for-
age z-scores  

Residence type., 
women’s status, 
access to safe water 
and sanitation, 
maternal education, 
socioeconomic 
status 

Control 
variables used  
include the 
number of 
household 
members, 
religion, 

This study uses DHS data 
to address the question of 
whether socioeconomic 
determinants of child 
nutritional status differ 
across rural and urban 
areas. 

Overall, compared to rural children, urban pre-
schoolers have better-nourished mothers who are 
also more likely to receive prenatal and birthing 
care, which, in turn, may reduce the risk of 
intrauterine growth retardation. 
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exposure to 
media, current 
age, mother’s 
BMI, age of 
child, 
breastfeeding 
status and 
immunisation 
status 

These characteristics, potentiated by higher 
maternal education, higher incomes, the greater 
decision-making power of women relative to 
men, and wider availability of health, water, and 
sanitation services result in lower rates of 
childhood malnutrition in urban areas. 

Purnima 

Menon, Marie 
T Ruel and 
Saul S Morris 

11 less 

developed 
countries 
(2000) 

Logistic 

Regression 

Binary stunted 

growth variable 
(Stunted or not 
stunted) 

Household wealth, 

residence type 

None This cross-sectional study 

uses DHS data to test the 
hypothesis that intra-urban 
differentials are greater 
than intra-rural 
differentials and that the 
prevalence of stunting 
among urban and rural 
areas are equally high  

The findings reveal than rural areas have a higher 

prevalence of child stunting than urban areas. 
This analysis further shows that there are large 
socioeconomic differentials in stunting among 
children aged 0-36 months. Furthermore, the 
results show that socioeconomic differentials in 
child malnutrition do exist in both rural and 
urban areas. However, they are significantly 
larger in urban areas 

Lawrence 
Haddad, 
Marie T Ruel 
and James 
Garret 

14 African 
countries 
(1999) 

Logistic 
Regression 

Binary stunted 
growth variable 
(Stunted or not 
stunted) 

Household wealth, 
residence type 

None This is a longitudinal study 
that aims to improve 
understanding of 
differentials in child 
undernutrition by place of 
residence and shed light on 
the underlying factors. 

The results show that the ratio of stunting 
prevalence between the poorer and the wealthier 
quintiles is greater within urban areas than 
within rural areas. Additionally, differences 
between low and high socioeconomic status 
groups in urban areas are consistently larger than 
the urban/rural differentials. Although the 
prevalence of stunting among the lowest 
socioeconomic group in urban areas are always 
lower than among the poorest groups in rural 
areas the gap is often relatively small. 
Additionally, this study revealed that the absolute 
number and share of poor people living in urban 
areas is increased over time from 1952 to 1994. 
The results, therefore, suggest that the locus of 

poverty and undernutrition does seem to be 
changing from rural to urban areas. 
 

Gina Kennedy, 
Guy Natel, 
Inge D 
Brouwer 

Angola, 
Senegal, 
Central 
African 
Republic 

Logistic regression Binary stunted 
growth variable 
(Stunted or not 
stunted) 
 

Residence type, 
Household wealth 
index. 
 

None This cross-sectional study 
sought to examine the 
relationship between child 
undernutrition and poverty 
in urban and rural areas. 

When rural-urban comparisons were made, the 
prevalence of stunting was significantly greater in 
rural areas in all three countries. However, when 
stratified by wealth/SES there is no significant 
difference in the prevalence of stunting across 
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(2005) Mean Height for Age 
Z-score 
 

urban and rural populations within the same 
quintile in any of the countries.  
In addition, being poor increases the risk of 
stunting 3.5-fold in Angola, 3-fold in Senegal and 
1.5-fold in the Central African Republic. 

David Sahn, 
David Stifel 

24 African 
countries 
(2003) 

Concentration 
Index 

Child stunting 
(Height for Age Z-
score) 
 
Mean Height for 

Age Z-score 
 

Residence type, 
household wealth 
index 

Parental 
education 

This cross-sectional study 
seeks to examine the 
relative and absolute rates 
of change for urban and 
rural areas and assess the 

level of inequality between 
rural and urban areas in 
relation to stunting. 

The results reveal that the standards of living in 
rural areas have universally lagged. In 6/12 
countries, the asset index poverty headcount is 
more than 50% greater in rural areas than in 
urban areas. The study further reveals that living 

standards of urban dwellers have not improved 
faster than in rural areas in the case of asset 
poverty, infant and neonatal mortality rate. 
Additionally, the nutritional status of children 
and adults are considerably better in urban areas 
than in rural areas.  

Bhavanar 
Shankar et.al 
 

Nepal, 
 
Bangladesh 
(2013) 

Relative Rural-
urban Risk ratio 
 
Recentred 
Influence 
Function (RIF) 
regression 

Child stunting 
(Height for Age Z-
score) 
 

Residence type, 
wealth index 

Maternal 
education, 
spouse 
education, 

Using DHS data this cross-
sectional study aims to 
quantify the contribution 
of different socioeconomic 
determinants to rural-
urban differences in child 
nutritional status. 

The results show that there are no fundamental 
differences that determine child nutritional 
outcomes in urban and rural areas. The 
disparities in the levels of the limited number of 
socioeconomic factors contribute a major share of 
rural-urban disparities in the lowest quantiles of 
child nutritional outcomes. Furthermore, the 
results show that the differences in the strength 
of association between socioeconomic features 
and child nutritional outcomes account for less 
than a quarter of rural-urban disparities. 

Felix Masiye, 
Bona Chitah 

Zambia 
(2010) 

Multiple 
regression model 

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

Mean weight-for-
height Z-score 

Residence type, and 
household 
expenditure 

Sex of the child, 
age of the child, 
parental 
education, 
Access to safe 
water, type of 

toilet facility, 
education of the 
head of 
household, age 
of child 

This cross-section study 
sought to examine the 
determinants of nutritional 
status among under-fives 
in Zambia 

The findings reveal that household expenditure is 
the leading predictor of nutritional status. 
Additionally, the level of education of the parents 
of the child has a positive effect on the nutritional 
status of a child.  The findings further show that 
poor nutritional status falls disproportionately on 

rural children. 
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4.2  Discussion of Empirical findings   

There is a vast amount of literature predicting the effect of residence type and 

socioeconomic status on child stunting in SSA, SEA, Latin America and other 

developing regions. However, the literature on this relationship with an in-depth focus 

on Zambia alone is scarce. The 11 studies that were reviewed showed dissimilar results. 

 

Several cross-country studies conducted in Zambia and other less developed countries 

have found that children from rural areas have poorer child nutritional status and 

higher stunting prevalence rates than their urban counterparts. Likewise, most of 

these studies have shown that children from poorer households have higher stunting 

prevalence rates and poorer nutritional outcomes than their wealthier counterparts.  

However, living in urban areas do not automatically confer an advantage for urban 

children. The literature suggests that urban children’s better nutritional status is 

mostly attributed to disparities in socioeconomic conditions at household and 

community levels between rural and urban areas. On the contrary, some literature 

suggests that children from the poorest households residing in urban areas can be just 

as stunted as children from the poorest rural areas. In addition, some studies suggest 

that the differentials in child stunting between the richest and the poorest are wider in 

urban areas than in rural areas.  

 

However, the measurement of socioeconomic disparities in child stunting between 

rural and urban areas is faced with some challenges. The first challenge noted is the 

variability of socioeconomic indicators used. Garret and Ruel (1999) used household 

expenditure,  parental education and family size as measures of SES to assess their 

effect on children’s height-for-age Z-scores in both urban and rural areas of 

Mozambique (Garrett & Ruel, 1999). Fotso (2006) used both household and 

community wealth indices as proxies for socioeconomic status to assess the influence 

of SES on child stunting (Fotso & Kuate-Defo, 2006; Fotso, 2007). This poses a threat 

to the creation of effective policy as the choice of an indicator has implications for the 

type of interventions to be used for combating child nutritional outcomes. 

 

Another problem, especially in cross country studies, is the classification of residence 

type as rural or urban.  Some countries classify residence type in terms of 
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agglomerations and administrative boundaries, while other classify according to 

population density, size or a mixture of both criteria (United Nations Economic and 

Social Commission for Western Asia, 1991). Hence, the fact that countries do not have 

a standard guide for researchers to determine how rural and urban areas are 

demarcated poses a challenge for researchers in replicating results in other settings. 

Lastly, three of the studies reviewed had not adjusted for mother, child and 

community-level covariates, which influence child stunting. 

 

4.3 Conclusion 

Globally, there is uncertainty as to whether ‘rurality’ has a significant impact on 

stunting once wealth is controlled for.  Furthermore, the nature of the relationship 

between child stunting and household wealth has yielded mixed results after 

segregating by rural and urban locations in different settings. Therefore, this study in 

the Zambian setting might produce findings which might be unique, and which may 

subsequently provide important insights that can be used to guide remedial actions 

and policy response to curtail child stunting. 

 

The one study that analysed the socioeconomic determinants of child stunting in 

Zambia did not segregate by residence type. Disaggregating by residence type offers a 

clearer picture of the disparities in the magnitudes of socioeconomic differentials in 

child stunting. Furthermore, that study used the Living Conditions and Monitoring 

Survey (LCMS) dataset, which does not capture child-level and mother-level 

covariates that play an integral role in child health. In addition, our dataset will use a 

composite ‘household wealth index’ which encompasses the underlying factors that 

have been proven to affect health and stunted growth in under-fives.  
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1 Abstract 

Proposed Journal: International Journal for equity in Health6 

Socioeconomic differentials of child stunting in rural and 

urban areas of Zambia 

Douglas Mushinge7 

Background: Child stunting is the most prevalent form of malnutrition; which remains a 

significant public health concern. When simple rural-urban comparisons are made, children under five 
years residing in rural areas have a higher burden and risk of being chronically undernourished 
compared to their urban counterparts. However, these comparisons conceal the large differentials that 
subsist between different socioeconomic groups within rural and urban locations.  

Methods: Using data from children aged 0-59 months from the 2013/14 Demographic Health 

Survey (ZDHS), this study examined the magnitude of socioeconomic differentials in child stunting 
between rural and urban areas. It also investigated the effect of residence type and socioeconomic status 
on child stunting in Zambia. Household wealth index was constructed based on ownership of using 
household assets. Chi-square tests, univariate and multiple logistic regression models were used to 
estimate the effect of many covariates including residence type and household wealth on chronic child 
undernutrition in Zambia. Odds ratios between the uppermost and lower quintiles from the regression 
models were estimated to assess socioeconomic differences in child stunting.  

Results: The findings indicate that children under five years from urban areas and those from 

disadvantaged households are more likely to be stunted compared to their counterparts in rural areas 
and wealthier households, respectively. Specifically, the results follow a wealth gradient; with children 
from the poorest households showing higher odds of being stunted compared to their peers in the 
wealthiest households and a quarter of children of the wealthiest households being stunted. However, 
the wealth gradient is consistently higher in rural areas compared to urban areas; and much wider than 
the overall rural-urban odds ratios. 

Conclusion: This study concludes that child stunting is largely a major concern in urban areas 

that are characterised by a large wealth gradient in which children from less privileged households have 
a higher burden and risk of being stunted. However, one in four children residing in the wealthiest 
households is stunted. Although this finding may be counterintuitive, it has important implications for 
policies that are aimed at addressing child stunting. This implies that there is a great need for 
population-wide interventions, especially for those in urban areas and the less privileged without 
neglecting those in wealthy households. However, the remedial policy actions for child undernutrition 
in urban and rural areas should be dissimilar as they both face a unique set of challenges. 

 

Keywords: Child stunting; socioeconomic/wealth differentials; residence type; Zambia; 

household wealth 
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2 Background 

The last three decades have seen substantial growth in the urban population – globally, 

the urban population was higher than the rural population in 2007 (United Nations, 

2014). It has been projected that 80% of the population of less developed countries 

will be residing in urban areas by the year 2025 (Menon, Ruel and Morris, 2000). 

Unfortunately, this rapid growth in sub-Saharan Africa (SSA) countries’ urban 

population has been accompanied by declining economies culminating into reduced 

capability of local and national government authorities to provide basic social services 

such as education, water and sanitation, employment opportunities and support for 

food production (African Population and Health Research Center (APHRC), 2014). In 

fact, it has been projected that the absolute number and proportion of the urban poor 

will continue to increase exponentially and outstrip the rural poor population in future 

(Haddad, Ruel and Garrett, 1999). However, more recent studies have shown that 

rural areas still have a higher burden and risk of child stunting compared to urban 

areas (de Onis and Branca, 2016). 

 

When simple comparisons are made, children under five years residing in rural areas 

in SSA and other less developed countries have a higher burden and risk of getting 

stunted (Menon, Ruel and Morris, 2000; L. Smith, Ruel and Ndiaye, 2005; Van de 

Poel, O’Donnell and Van Doorslaer, 2007). Likewise, the prevalence of stunting among 

under-fives follows the wealth gradient; children from wealthier groups are less likely 

to be stunted compared to their peers in less privileged groups and households (Fotso, 

2007; Van De Poel et al., 2008). However, the change in the population and 

socioeconomic dynamics between urban and rural areas challenges the commonly 

held assumption that children in urban areas have a lower burden and risk of stunted 

growth in under-fives. Furthermore, evidence suggests that the locus of 

undernourishment and poverty is gradually shifting from rural to urban areas as a 

result of this trend (Haddad, Ruel and Garrett, 1999; Fotso, 2007). 

 

Empirical studies have shown that under-fives residing in rural areas are at a higher 

risk on being stunted compared to their urban counterparts (Van de Poel, O’Donnell 

and Van Doorslaer, 2007; Van De Poel et al., 2008). Likewise, children from the 

poorest households are more likely to be stunted compared to their counterparts in 
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the wealthiest households. Programme and policy interventions are made in the 

allocation of vital resources based on these simple rural-urban and wealth disparities 

in child stunting.  However, simple rural-urban comparisons in child stunting conceal 

the large differentials that exist between different socioeconomic groups in both rural 

and urban areas. In fact, there are greater socioeconomic differentials in child stunting 

in urban areas compared to rural areas (Menon, Ruel and Morris, 2000; Fotso, 2006b; 

Kennedy et al., 2006).  

Zambia’s child stunting prevalence rate remains one of the highest globally and in the 

SSA region. The proportion of children who are stunted has only reduced marginally 

over the past three decades despite notable improvements in the Zambian health 

system (Ministry of Health, 2017). In addition, similar improvements have been 

observed in other health indicators such as institutional deliveries, antenatal care 

visits coverage, fully immunized coverage and child health attendances (Ministry of 

Health, 2017). These improvements in population health status can be largely 

attributed to introduction of pro-poor health systems reforms, policies and initiatives 

that aimed to promote equity and efficiency in health service delivery (Phiri & Ataguba, 

2014). The health reforms and initiatives that were employed to this effect includes 

amongst other the removal of financial barriers such as user fees. User fee abolition 

attained the goal of improved utilization of health care services especially at primary 

health facilities (Blas & Limbambala, 2012; Masiye & Kaonga, 2016). 

Despite an increase in the utilization of child health care services in Zambia, evidence 

illustrates residential and socioeconomic differentials in child stunting and unequal 

distribution of barriers to access and utilisation of health services have persevered 

(Menon,P., Ruel,M.T. & Morris, 2000; Phiri & Ataguba, 2014). These barriers to access 

and utilization of health services include inadequate skilled human resource, 

mismanagement in the supply and distribution of drugs and medical supplies, 

inadequate funding, inadequate medical equipment and transportation (Ministry of 

health Zambia, 2010). In addition, barriers to access and utilization of child health 

services are predominantly higher for children from poor households and those 

residing in rural areas (Phiri & Ataguba, 2014).  This incapability of the poor and those 

residing in rural areas in accessing and utilizing child health services may be 

detrimental to their children’s nutritional status and in turn exacerbate the extent of 
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differentials in child stunting and other child health outcomes compared to their 

wealthier and urban counterparts (Phiri & Ataguba, 2014). 

 

Widening socioeconomic differentials in health remain one of the biggest challenges 

of less developed countries which has thereby stimulated national and international 

organisations to focus on the health and nutrition of under-fives in these countries 

(Hong, Banta and Betancourt, 2006). The attention given to poverty and chronic 

undernutrition is premised upon the fact that poverty inhibits human capital 

development and thereby reinforces the vicious cycle of intergeneration poverty and 

poor health.  Thus, addressing disparities in child health between and within countries 

and groups remains one of the challenges, especially for World Health Organization 

(WHO) member countries that subscribe to the Sustainable Development Goals 

(SDGs) (Lim et al., 2016). 

 

Unlike in many SSA countries experiencing rapid urban population growth, Zambia 

has one of the least urban population growth rates (United Nations: Department of 

Social and Economic Affairs: Population Division, 2014; The World Bank, 2015).  In 

addition, Zambia is one of the poorest countries in the world with an estimated 54.4% 

of the population surviving on less than US$1.90 a day in 2016 (Sachs et al., 2017).  

Furthermore, poverty is largely a rural phenomenon with an estimated 76.6% of the 

poor population living in rural areas in 2015, which is three times higher than what 

was obtained in urban areas, at 23.4% (Republic of Zambia, 2016). 

Given this context, the purpose of this paper is to contribute to the scarce empirical 

literature on wealth and residential differentials in child stunting conducted in 

Zambia. To the best of our knowledge, this is the first study that systematically 

addresses the measurement of socioeconomic differentials in the prevalence of child 

stunting between the rural and urban areas with a primary focus on Zambia. 

 

3 Methods 

3.1 Data source 

This study uses secondary data from the Zambia Demographic and Health Survey 

(ZDHS) 2013/2014. The ZDHS is a nationally representative cross-sectional data 
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which capture up-to-date information on background characteristics of the 

respondents, nuptiality, sexual activity, fertility preferences, awareness and use of 

family planning methods, breastfeeding practices, nutritional status of mothers and 

young children. Briefly, the ZDHS uses a two-stage stratified cluster sample design, 

with enumeration areas (EAs) selected during the first stage and households selected 

during the second stage. The sampling frame comprised of 25,631 EAs and 2,815,897 

households.  A total of 18,052 households were drawn for the survey.  In the first stage, 

722 EAs (305 in urban areas and 417 in rural areas) were selected with probability 

proportional to size from 10 provinces which were stratified into 20 sampling strata. 

Subsequently, a complete list of households served as the sampling frame in the 

selection of households for enumeration. An average of 25 households was selected in 

each EA.  The ZDHS questionnaires allow different units of analysis which are 

compiled into “recode” files namely; households, household members, men’s, women 

and children’s data respectively. This study used data from the women’s, children and 

household files. More details on the sampling design are provided in the ZDHS report 

(ZDHS). 

 

3.2 Outcome measurement: child stunting 

As recommended by the WHO, a child is considered stunted if their length/height-for-

age is less than or equal to minus two standard deviations growth standards medians 

for the same age and sex (de Onis and Branca, 2016). The dependent variable is binary 

“stunting” variable measured by height-for-age scores (HAZ). Therefore, children 

were classified into two groups according to their HAZ. The variable was coded as “1” 

(stunted) if height for age Z-score was <-2 and “0” (not stunted) if HAZ was ≥-2.  WHO 

Child Growth standards have been confirmed and well accepted that children born in 

every region around the world who are given the optimum start in life have the 

potential to grow and develop with the same range of weight and height. Therefore, 

disparities in children growing up to age five are influenced by factors such as health 

care, environmental factors, feeding practices and nutrition.  

 

3.3 Key explanatory variables 

Our key predictors are residence type (rural/urban) and household wealth or 

socioeconomic status. For residence type, rural area is the dummy variable which was 

coded as “0” while the urban area was coded as “1”. The choice of a measure of 
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socioeconomic status (SES) for this study is the household wealth index. This choice 

is largely influenced by the unavailability of other measures of SES in the DHS dataset. 

The wealth index is particularly valuable in countries that lack reliable data on income 

and expenditures, which are the traditional indicators used to measure household 

economic status (Rutstein and Johnson, 2004). It serves as an indicator of the level of 

wealth that is consistent with consumption expenditure and income measures 

(Rutstein and Johnson, 2004). In summary, the wealth index has increasingly been 

used as a measure of SES in less developed countries due to the following reasons; it 

is representative of long-term economic status, data can be easily collected; it is a 

convenient way of summarising the living conditions in a household and lastly it is a 

useful control variable for estimating predictors correlated with household wealth 

(Chuma and Molyneux, 2009). In addition, other studies which have used 

consumption expenditure and household income have yielded similar results as those 

that use the wealth index (Van de Poel, O’Donnell and Van Doorslaer, 2007; Masiye et 

al., 2010). The wealth index was constructed using household asset data by using 

Principal Components Analysis (PCA). PCA involves the creation of the wealth index 

by using household possession and assets such as bicycles, radios, TV sets and water 

and sanitation services. The household wealth index is divided into five quintiles, with 

the highest quintile (dummy variable) representing the richest 20% of the households 

and the lowest quintile representing the poorest 20% of households in Zambia. 

3.3 Control variables 

Besides household wealth and residence type (rural vs urban), there are other 

predictors of child stunting at the child, mother, and community levels and are 

considered in this paper (Fotso and Kuate-Defo, 2006). The analysis conducted in the 

study adjusts for the effects of these potentially confounding factors due to the fact 

household wealth is correlated with the mother’s health status and other demographic 

and socioeconomic factors at child, mother, household and community levels. Child-

level characteristics include the child’s age, sex, birth order, breastfeeding duration 

and multiple births. Mother-level characteristics include; maternal education, marital 

status, mother’s age at childbirth and mothers’ body mass index (BMI). Community-

level factors include the utilisation of antenatal care services and maternal delivery 

services (Fotso and Kuate-Defo, 2006). Details on the definitions of the variables are 

contained in Table 1. 
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3.4 Statistical analysis 

The analyses of data were conducted using Stata version 15.  Chi-square tests were 

used to assess the difference between child stunting prevalence and household wealth, 

residence type and other background characteristics. Only covariates having a 

significant effect on child stunting as assessed from the chi-square analysis were fed 

into the logistic regression models. After that, univariate and multiple logistic 

regressions were used to examine the effects of residence type and household wealth 

on child stunting. Univariate logistic regressions were run to examine the separate 

effect of each predictor before adjusting for others. Afterwards, four multiple logistic 

regressions were used to assess the effect of household wealth and residence type on 

child stunting.  In the first model, a multiple logistic regressions analysis was applied 

to assess the effect of household wealth and residence type on the prevalence of child 

stunting in Zambia without controlling for other covariates. Likewise, the second 

model involved the application of another multiple logistic regression; which assessed 

the effect of the household wealth and residence type on child stunting in Zambia after 

controlling for other covariates. The last two regressions separately assess the effect of 

household wealth and other covariates on child stunting in urban and rural areas, 

respectively. The assessment of socioeconomic differentials between rural and urban 

is done by observing odds ratio coefficients between the richest (dummy) and the other 

SES groups within rural and urban locations. The level of statistical significance was 

set at P<0.05 and 95% confidence intervals (CI).  

4 Results 

4.1 Descriptive statistics 

The findings reveal that 64% of children sampled aged 0-59 months in Zambia lived 

in rural areas, while 36% percent are in urban areas. On the other hand, 24% of the 

children are from the poorest 20% of households while 12% live in the wealthiest 20% 

of the households. Children are approximately equally distributed by sex. 

Furthermore, children aged between 12-23 months comprise the highest proportion 

(22%) while children aged 24-35 months comprised the lowest proportion (18.3%). 

The other three aged groups of children are almost 20% each. Approximately one-third 

(33%) of the children are born of fifth-order or higher while 20% are firstborn. 
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Table C.1: Sample distribution and prevalence of stunting among children aged 0-59 

months by household wealth, residence type and other selected characteristics, Zambia 

2013/14 

Characteristics Sample Prevalence of 

stunting 
 (Chi-squared) 

 (%) (%)  

Residence type    

Urban 36.2 1470 (35.6) P=0.001 

Rural 63.8 3042 (41.8)  

Total 100 4512 (40%)  

Household wealth 

index 

   

Poorest 24.2 1292 (46.9) P=0.001 

Poorer 24.2 1161 (42.1)  

Middle 22.8 1003 (38.5)  

Richer 16.7 693 (36.4)  

Richest 12.1 363 (26.2)  

Total 100 4512(40%)  

Child’s Sex    

Male 50.2 2400 (42) P=0.001 

Female 49.8 2112 (37.1)  

Total 100 4512(40%)  

Child’s Age (month)    

0-11 19.5 499 (22.5) P=0.001 

12-23 22.7 1225 (47.4)  

24-35 18.3 1044 (50.1)  

36-47 19.4 938 (42.3)  

48-59 20.2 806 (35.1)  

Total 100 4512(40)  

Birth Order    

1st Born 20.0 886 (38.8) P=0.689 

2nd Born 17.8 791 (39)  

3rd Born 15.3 695 (39.8)  

4th Born 13.1 582 (39.0)  

>5th Born 33.8 1,558 (40.4)  
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Total 100 4512(40)  

Breastfeeding 

duration 

   

Not Breastfed 1.5 76 (45.2) P=0.001 

0-11 3.2 151 (41.4)  

11-23 44.0 2082 (42)  

>24 51.3 2136 (37)  

Total 100 4445(39.5)  

Child of multiple 

births 

   

Single-born 97.3 4331 (39.01) P=0.001 

Twin or Higher Order 2.7 181 (59.2)  

Total 100 4512(40)  

Mother’s education    

No education 11.3 561 (43.5) P=0.001 

Primary 56.2 2689 (42)  

Secondary 29.1 1191 (35.9)  

Higher 3.5 67 (17.1)  

Total 100 4508(40)  

Mother’s age at 

childbirth (year) 

   

<16   1.5 77 (45.3) P=0.001 

16-25 42.5 2013 (41.5)  

25-35 42.0 1802 (37.7)  

>35 14.0 620 (38.8)  

Total 100 4512(40)  

Mother’s BMI    

<18.5 8.7 488 (49.6) P=0.001 

18.5-24.9 70.8 3264 (40.5)  

25> 20.5 748 (31.9)  

Total 100 4501(40)  

Maternal Marital 

Status 

   

Married 81.7 3689 (39.6) P=0.824 

Unmarried 18.3 823 (39.3)  

Total 100 4512(40)  
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Antenatal care visits    

No visits 2.2 81 (44.5) P=0.2 

1-3 visits 43 1333 (37.9)  

>4 Visits 54.8 1706 (38.1)  

Total 100 3120(38.2)  

Institutional deliveries    

Home 30.9 1540 (43.8) P=0.001 

Health Facility 68.2 2918 (37.6)  

Other 0.9 43 (42.6)  

Total 100 4501(40)  

Source: Authors own computation from the Zambia Demographic and Health Survey 2013/14 

Note: X2 test for categorical variables  

 

In addition, most (97%) of the children were single births, whereas 3% were born of 

multiple-births. Slightly more than half (51%) of them were breastfed for more than 

24 months while an estimated 3.2% were breastfed for less than 11 months. The 

majority (56%) of the mothers of the children had primary school education while only 

3.5% and 11.3% had tertiary education and no education, respectively. Also, 1.5% of 

the mothers are aged below 16 years, while more than half are aged above 25 years. 

Furthermore, 71% of the mothers had normal body weight, while 8.7% are 

underweight, and 21% are overweight. Most (82%) of the mothers were married, while 

18% were not. Most of the mothers (55%) had visited health facilities for antenatal 

services at least four times during their pregnancy, and a health professional delivered 

68% of them.  

Figure 1: The prevalence of child stunting by household wealth status (2013/14)  
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Overall, Zambia’s child stunting prevalence rate for children aged between 0-59 

months stands at 40% (table 1). The prevalence of childhood chronic undernutrition 

declines as household wealth increases. It was estimated at 47% for the poorest 

households and 26% for the wealthiest households. On the other hand, children under-

five in urban areas have a lower child stunting prevalence rate (35.6%) than rural 

under-fives (41.8%). The prevalence of childhood stunted growth is significantly 

higher among boys (42%) than girls (37.1%). The prevalence of stunted growth is 

lowest at the age group 0-11 months (22.5%) when children are exclusively breastfed 

than at older age groups. The prevalence of child stunting rapidly increases from the 

12-23-month olds (47%) and peaks at 24-35-month olds (50.1%), after which it levels 

off with slight fluctuations in the age groups, 36-47 (42.3%) and 48-59 (35.1%). 

 Figure 2: The prevalence of child stunting by residence type (2013/14) 

 

 

Among the children who were breastfed, the difference in the prevalence of stunted 

growth is negligible; ranging from 37% to 42%. Furthermore, stunted growth is 

significantly higher among higher-born (59%) compared to those who are single-born 

(39%) (Table 1). The findings show that the prevalence of child stunting reduces with 

higher maternal education, maternal age and mother’s BMI.  In addition, the 

prevalence of stunted growth is highest amongst among children born at home (44%) 

compared those who were born at health facilities (38%). However, childhood stunted 

growth is not associated with the number of antenatal care visits, marital status and 

birth-order. 
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4.2 Effects of residence type and household wealth status on stunted-growth in under-

fives 

Table 2 presents the univariate and multiple regression results predicting the effect of 

residence type and wealth on child stunting in Zambia. Univariate results indicate that 

residence type and household wealth are significantly associated with child stunting. 

Specifically, the findings show that under-fives residing in urban areas are 23% less 

likely to be stunted (OR=0.77; 95%CI: 0.71, 0.83). In addition, the prevalence of child 

stunting amongst under-fives follows the wealth gradient; with children from the 

poorest households having higher odds of being stunted compared to their peers in the 

wealthiest households (OR=2.5; 95%CI: 2.2, 2.9). 

 

The multiple logistic regression results also show that child stunting is significantly 

related to residence type and wealth. Model 1 results indicate that under-fives residing 

in urban areas are 14% more likely to be stunted compared to their counterparts 

residing in rural areas (OR=1.14; 95%CI: 1.02, 1.27).  On the other hand, under-fives 

from the poorest households are 2.8 times more likely to be stunted compared to those 

in the richest households (OR=2.8; 95%CI: 2.3, 3.3).  

 

Model 2 introduces other child, mother and community characteristics into the 

regression model. The results indicate that residence type and wealth are significantly 

related to child stunting even after adjusting for other covariates. The results show that 

under-fives residing in urban areas are 14% more likely to be stunted compared to 

their counterparts residing in rural areas (OR=1.14; 95%CI: 1.02, 1.27). On the other 

hand, the results indicate that children from the poorest households are 2.1 times more 

likely to be stunted compared to those in the richest households (OR=2.1; 95%CI: 1.7, 

2.3). The introduction of other covariates reduces the odds of stunted growth of 

children8 of the poorest households compared to the richest households.  

 

 

                                                           
8 The terms “children” and “under-fives” are interchangeably used in this paper and they mean the same  
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 Figure 3: Effects of household wealth status on stunted-growth in under-fives in rural and 

urban areas (2013/14) 

 

Notes: Reference category used is the “the richest” 

Source: Author’s own computation from the Zambia Demographic and Health Survey 2013/14 
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Table C.2: Effects of household wealth status, residence type and other selected characteristics on stunting among children aged 0-59 
months, Zambia 2013/14 

 Unadjusted 
Odds Ratios 

 Adjusted Odds 
Ratios 

 Adjusted Odds 
Ratios 

   Adjusted 
Odds Ratios 

 Adjusted Odds 
Ratios 

 

Variables Univariate 
analysis 

 Model 1  Model 2  
(Full) 

 Model 3 
(Urban) 

 Model 4 
(Rural) 

 

 OR (CI) SE OR (CI) SE OR (CI) SE        OR  (CI) 
            

SE OR(CI) 
 

SE 

Residence type           

Rural Reference  Reference  Reference  Reference  Reference  

Urban 0.77 (0.71,0.83)* 0.03 1.14 (1.02,1.27)* * 0.06 1.14 (1.02,1.27) ** 0.06 -  - - 

Wealth index           

Richest Reference  Reference  Reference  Reference  Reference  

Richer 1.61 (1.38, 1.87) 0.12 1.65  (1.4, 1.94) * 0.14 1.4(1.2,1.7) * 0.13 1.4 (1.19, 1.76) * 0.15 1.7 (1.1, 2.9) * 0.45 

Middle 1.76 (1.53, 2.0)* 0.13 1.89  (1.6,2.21) * 0.15 1.5 (1.3, 1.9) * 0.14 1.6 (1.3,2.0) * 0.18 1.7 (1.1, 2.78) * 0.42 

Poorer 2.1 (1.77, 2.36)* 0.15 2.28  (1.91,2.7) * 0.2 1.7 (1.4, 2.1) * 0.18 1.9 (1.4,2.5) * 0.3 1.9  (1.18, 3.1) ** 0.47 

Poorest 2.48 (2.16,2.86)* 0.17 2.79   (2.3,3.3) * 0.25 2.1 (1.7,2.6) * 0.2 2.1(1.2, 3.5) * 0.5 2.3 (1.44,3.79) ** 0.57 

Sex           

Male Reference    Reference  Reference  Reference  

Female 0.82 (0.76, 0.88)* 0.03   0.79 (0.72,0.85) * 0.03 0.86 
(0.75,0.99) ** 

0.06 0.75 (0.68,0.82) * 0.03 

Child’s Age           

0-11 Reference    Reference  Reference  Reference  

12-23 3.1 (2.7,3.5)* 0.2   3.2 (2.8,3.6) * 0.22 3.4 (2.7, 4.4) * 0.4 3.1 (2.6, 3.6) * 0.25 

24-35 3.5 (3.0,4.0)* 0.23   3.6 (3.1,4.1) * 
 

0.28 4.2 (3.1, 5.6) * 0.6 3.28 (2.7, 3.9) * 0.3 

36-47 2.5 (2.2, 2.9)* 0.17   2.6 (2.2,3.1) * 
 

0.2 3.1 (2.4, 4.1) * 0.4 2.39 (0.49, 1.1) * 0.22 

48-59 1.86 (1.63,2.1)* 0.13   1.86 (1.6,2.1) * 0.14 2.1 (1.57, 2.75) * 0.29 1.77  (0.46, 0.71) * 0.16 

Child of Multiple 

Birth 

          

Single Reference    Reference  Reference  Reference  

Twin or Higher 
Order 

2.3 (1.79,2.85)* 0.26   2.7 (2.0,3.6) *  0.41 2.9 (1.7,4.8) * 0.76 2.65 (1.79,3.86) * 0.51 

Mothers 
Education 

          

No education Reference    Reference  Reference  Reference  

Primary 0.94 (0.83,1.1) 0.57   0.99 (0.86, 1.1 ) 0.06 0.82 (0.6, 1.1) 0.13 1.03 (0.88, 1.2) 
 

0.08 

Secondary 0.73 (0.64,0.83)* 0.49   0.89 (0.76,1.0) 0.07 0.83 (0.6, 1.1 0.13 0.87 (0.71,1.1) 0.08 
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Model 1: The first model assessed the effect of residence type and household wealth on child stunting without controlling for other covariates. 

Model 2: This model assessed the effect of residence type and household wealth on child stunting whilst controlling for other covariates. 

Model 3: This model assessed the effect of household wealth and other predictors on child stunting in urban areas 

Model 4: This model assessed the effect of household wealth and other predictors on child stunting in rural areas. 

Source: Authors own computation from the Zambia Demographic and Health Survey 2013/14

Higher 0.27(0.2, 0.35)* 0.39   0.46 (0.32,0.66) * 0.08 0.44 
(0.27,0.69) * 

0.1 0.40 (0.19, 0.84) * 0.15 

Breastfeeding 
Duration 

          

Not Breastfed Reference    Reference  Reference  Reference  

0-11 0.85 (0.59,1.2) 0.16   0.86 (0.58, 1.27) 0.17 0.76 (0.46, 1.3) 0.2 1.01 (0.55,1.88) 0.97 

12-23 0.88 (0.64,1.2) 0.14   0.72 (0.51, 1)** 0.12 0.69 (0.44, 1.1) 0.16 0.74 (0.44, 1.23) 0.25 

>24 0.71 (0.52, 0.97)** 0.11   

0.71 (0.50, 1.0)** 

0.12 0.71 (0.45, 1.1) 0.17 0.73 (0.43,1.2) 0.22 

Mothers Age           

<16 Reference    Reference  Reference  Reference  

16-25 0.86 (0.63,1.1) 0.13   0.89 (0.65,1.2) 0.14 0.93 (057,1.5 0.23 0.86 (0.57,1.31) 0.18 

25-35 0.73 (0.54,0.99)** 0.11   0.76 (0.55, 1.1)*** 012 0.78 (0.48,1.29) 0.19 0.74 (0.49,1.1) 0.15 

>35 0.76 (0.56, 1.05)*** 0.12   0.74 (0.53, 1.1)*** 0.13 0.94 (0.55,1.59) 0.25 0.67 (0.44, 1.0)*** 0.67 

Mothers BMI           

<18.5 Reference    Reference  Reference  Reference  

18.5-24.9 0.69 (0.61, 0.79)* 0.046   0.72 (0.63,0.84) * 0.05 0.71 (0.54,0.94) 
* 

0.099 0.73 (0.61,0.87 * 0.06 

25> 0.48 (0.41,0.56)* 0.037   0.59 (0.5,0.71) * 0.05 0.61 (0.45,0.82) 
** 

0.091 0.57 (0.46,0.71 * 0.06 

Place of Delivery           

Home Reference    Reference  Reference  Reference  

Health Facility 0.77 (0.71,0.84)* 0.03   0.9 (0.82, 0.99) ** 0.04 0.89 (0.72,1.1) 0.09 0.73 (0.81,1.1)*** 0.05 

Other 0.95 (0.64,1.42) 0.19   1.0 (0.63,1.58) 0.23 0.96 (0.3, 3.1) 0.56 0.72 (0.63,1.65) 0.25 

  *P<0.01; **p<0.05;***P<0.1;CI= Confidence intervals in parenthesis ; 
SE=Robust Standard errors 
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4.3 Effect of other risk and confounding factors 

Among the control characteristics, the findings revealed that the child’s age and the 

multiple-birth status had the strongest effect on the risk of being stunted. With regards 

to children age, the odds of child stunting are at least 1.8 times higher for children of 

other age groups compared to those under the age of one year (0-11 months) in 

Zambia. Furthermore, the odds of stunted growth were highest amongst the age group 

25-35 months compared those aged below 12 months. 

 

Likewise, the odds of stunted growth were at least 2 times higher for children who have 

a multiple birth status than for those who are single born (p<0.05). Additionally, the 

findings indicate that there is an association between maternal education and child 

stunting. Specifically, higher education is associated with reduced odds of stunting. 

However, the relationship is only statistically significant between mothers with the 

highest education level and those with no education (p<0.05). Furthermore, the 

results have shown that there is a statistically significant relationship between the 

mother's age and child stunting (p<0.01) in all models except for urban locations.  

 

In addition, the results show that there is an association between stunted growth and 

mother’s BMI. The findings consistently illustrate that the risk of stunted growth 

reduces with an increase in the mother’s BMI. On the other hand, odds of stunting for 

children who were breastfed for a longer duration were less likely to be stunted 

compared to those who were never breastfed. However, this association was only 

statistically significant for under-fives breastfed after 24 months and 12 months before 

and after controlling for other predictors (p<0.05). This relationship becomes 

statistically insignificant after controlling segregating by residence type (in rural and 

urban areas). In addition, there is an association between child stunting and the place 

of delivery. However, this association is only statistically significant for those under-

fives who were delivered in health facilities and those that were delivered at home. 

This association disappears in urban locations after disaggregation by residence type. 

 

5 Discussion 

This study clearly shows that there are large socioeconomic differentials in stunting 

among preschoolers aged 0-59 months old, these differentials are slightly greater 
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among children in rural areas than urban areas and; children residing in urban areas 

are more likely to be stunted compared to their rural counterparts.  

 

The first objective of the study was to understand the role of residence type and 

household in predicting child stunting in Zambia. Our findings consistently show that 

children residing in the poorest households stand a greater risk of being stunted than 

their counterparts in wealthier households. In all instances, child stunting follows a 

wealth gradient; the odds of stunted growth consistently declined with an increase in 

the household wealth status in Zambia and vice versa. However, one key finding is that 

more than a quarter of the children in the wealthiest households are stunted. 

Univariate results indicate that children residing in urban areas are 23% less likely to 

be stunted compared to their rural counterparts. However, the findings from the 

multiple regressions are more trustworthy than those from simple regression analyses 

as they take into consideration other predictors of child stunting. Notably, the multiple 

regression findings indicate that under-fives residing in urban areas are 14% more 

likely to be stunted compared to their rural peers. These results are inconsistent with 

most studies; which shows that children from rural areas are at greater risk of getting 

stunted compared to their urban counterparts (Menon, Ruel and Morris, 2000; Fotso 

and Kuate-Defo, 2006; Kennedy et al., 2006; Van de Poel, O’Donnell and Van 

Doorslaer, 2007; Masiye et al., 2010). However, few studies support these study 

findings and attribute the depletion of the urban advantage in child nutritional status 

due to rapid population growth amidst insufficient investment in social services such 

as education, water and sanitation, food security and high unemployment in urban 

areas (Haddad, Ruel and Garrett, 1999; Fotso, 2007).  

 

The second objective of this paper is to assess the difference in the relationship 

between socioeconomic status (wealth) and child stunting in rural and urban areas. 

The results have shown that wide socioeconomic differentials (wealth gradient) exist 

in child stunting in both rural and urban areas as children residing in disadvantaged 

households have much higher odds of stunting compared to their wealthier 

counterparts. However, these findings indicate that socioeconomic differentials 

(wealth gradient) are wider in rural areas compared to urban areas. These findings 
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contradict several other studies which have shown a steeper wealth gradient9 in urban 

areas compared to rural locations (Kuate Defo, 1996; Haddad, Ruel and Garrett, 1999; 

Menon,P., Ruel,M.T. & Morris, 2000). On the other hand, these findings validate one 

cross country analysis which indicated that within-rural socioeconomic differentials 

were greater than within urban differentials in Zambia (Fotso, 2006b). 

 

The major strength of the study was disaggregation of the effects of household wealth 

and other predictors on child stunting by residential type. This stratification revealed 

that socioeconomic differentials in child stunting are larger in rural areas than in 

urban areas. Secondly, our study used the household wealth index, which was 

constructed using household assets and characteristics that are comparable and 

available across rural and urban areas.  In addition, previous similar studies had not 

controlled for other potentially confounding factors which may have an effect on child 

stunting such as the mother, child, household and community characteristics 

(Haddad, Ruel and Garrett, 1999; Menon,P., Ruel,M.T. & Morris, 2000; Kennedy et 

al., 2006). Three of the models in this study control for other characteristics which 

affect child stunting apart from residence type and household wealth. However, even 

after controlling for these characteristics, the direction of the relationship between 

residence type and wealth remains the same. 

 

This study is not without limitations. Firstly, the only data available was the Zambia 

Demographic Health Survey 2013/14, which was produced 4-5 years ago. This is a 

challenge as most of the indicators recorded in the survey may not represent the 

current picture post-MDGs, especially in the SDGs era. Through the Ministry of Health 

and other cooperating partners, several health programs and interventions have since 

been implemented, which might have changed the child stunting trends in present-

day Zambia. However, the analysis is still relevant as it could act as a baseline study 

for future studies. Anyhow, future studies could provide more accurate results by using 

more recent data. The second limitation is the cross-sectional design of the study—

only mere association and no conclusions about causality can be drawn. Lastly, 

although the household wealth index is a useful measure to assess wealth differentials 

                                                           
9 The terms “wealth gradient” and “socioeconomic differentials” are used interchangeably.  
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in a child, it is an indirect measure of SES that is constructed using only household 

assets endowments which do not indicate community and contextual aspects 

indicators of socioeconomic position. 

 

6 Conclusion 

This study has shown that there is a significantly higher risk of child stunting in urban 

areas and amongst the disadvantaged while within-rural wealth differentials in child 

stunting are larger than within-urban wealth differentials. Overall, the findings of this 

paper suggest that child stunting is largely a phenomenon that is characterised by a 

large wealth gradient in which children from less privileged households have a higher 

burden and risk of being stunted. However, more than one-quarter of children under 

five years in the wealthiest households are stunted. This implies that there is a great 

need for population-wide interventions that target the less privileged; especially those 

in urban areas without neglecting the wealthy. However, the policy actions aimed at 

improving socioeconomic welfare and conditions in rural areas should be dissimilar 

from those that address the requirements of their urban counterparts because the 

urban poor face a unique set of challenges compared to their rural counterparts 

(Mohiddin, Phelps and Walters, 2012). 
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Policy brief  

Socioeconomic differentials of child stunting 

in rural and urban areas of Zambia 

Introduction 

Child stunting remains one of the biggest public health 

challenges in low and middle-income countries (LMICs) 

which includes Zambia. An estimated 40% of under-fives 

in Zambia suffer from stunted growth. Stunting has long-term effects on individuals 

and societies, including a diminished mental ability and learning capacity, poor school 

 

❖ Urban kids have 
a higher risk of 
getting stunted 
compared to 
their rural 
peers. 

❖ Poorer kids 
have a higher 
risk of being 
stunted 
compared to 
their wealthier 
peers. 

❖ Disparities in 
child stunting 
are between the 
rich and poor 
are wider in 
rural areas 
compared to 
urban areas. 

 

Key points 

Box 1: What is child stunting?  

Stunting is the impaired growth and development that children experience from poor 

nutrition, repeated infection, and inadequate psychosocial stimulation. Children are 

defined as stunted if their height-for-age is more than two standard deviations below the 

WHO Child Growth Standards median. 

An estimated 40% of under-fives living in Zambia are stunted 
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performance in childhood, reduced earnings and productivity and increased risks and 

susceptibility to nutrition-related chronic diseases such as diabetes, hypertension and 

obesity in future. Stunting within the first 1000 days of life can have irreversible 

consequences on the child’s growth, culminating into an increased risk of illnesses and 

death. The first 1000 days of life is a very critical phase in a child’s life during which 

rapid mental and physical development occurs.  

 

Why is stunting so high in Zambia? 

Despite an overall decline in the prevalence of child stunting, Zambia’s child stunting 

prevalence has only reduced marginally over the past two decades. Efforts to have a 

sustainable reduction in child stunting in the 1990s were inhibited by the 

implementation of the structural adjustment programs (SAPs).  

 

The SAPs entailed the reduction in government expenditure on social services, 

liberalisation of the economy and removal of subsidies on welfare. However, these set 

of policies resulted in declining personal incomes, inflation, and escalation of prices of 

essential goods and services and high unemployment rates. Consequently, this 

culminated into the deterioration of education and health care services and an 

unprecedented surge in poverty levels. Stunted growth reflects long-standing poverty 

that affects most of the Zambian population. Poverty has remained high in rural areas 

where nearly 60% of the population resides, and 54% of Zambians continue to survive 

on less than US$1.90 a day. 

  

The importance of understanding wealth and residential disparities of child stunting 

One major challenge faced in attaining sustainable reductions in child stunting is the 

persistent disparities that exist amongst different population groups in Zambia. 

Specifically, children residing in rural areas and poorer households have a higher 

burden of stunted growth compared to their peers who live in urban and wealthier 

households of Zambia . However, basic rural-urban comparisons of child stunting can 

potentially conceal vast wealth disparities in child stunting that exist within rural and 

urban locations. Understanding the differences in health outcomes amongst different 

population groups is central for policies that aim to reverse the status quo. 

Additionally, it is paramount for attaining agreed targets for global development 

agendas such as sustainable development goals (SDGs). Therefore, for governments 
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and stakeholders to design and implement effective policies, they have to quantify and 

unravel the socioeconomic and residential disparities in child stunting. This policy 

brief examines this issue using the 2013/14 Zambia Demographic Health Survey 

(ZDHS). 

 

Are there wealth and residential disparities in child stunting in Zambia? 

Figures 1 presents the distribution of child stunting across different residence types 

and socioeconomic groups. The burden of child stunting is higher in rural areas than 

in urban areas. 

 Figure 1: Distribution of child stunting by residence type and wealth 

 

 

On the other hand, the prevalence of stunting in under-fives is highest amongst the 

poorest and consistently reduces with an increase in wealth status. Also, stunted 

growth remains a significant challenge amongst children of the wealthiest as 26.2% of 

them are stunted.  
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Is there a difference in the relationship between child stunting and wealth in rural and 

urban areas? 

The likelihood of stunted growth consistently declines with an increase in the 

household wealth status in Zambia. 

 Figure 2: The odds of stunting by socioeconomic status in rural and urban areas 

 

 

However, the difference between child stunting and wealth slightly differs after 

segregating in rural and urban areas. Specifically, the results show that the rural poor 

have higher odds of stunting compared to their poor urban counterparts. This 

variation between stunted growth and wealth is consistently higher throughout all the 

wealth status groups. 
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Policy Recommendations 

Based on the findings of this research study, governments and stakeholders can use 

this evidence to address the vast differences that exist in child stunting in Zambia. 

These findings have critical policy implications for Zambia, Sub-Saharan Africa and 

other low and middle-income countries (LMICs).  

❖ Research programs should be introduced to monitor and track child stunting 

amongst different socioeconomic groups in both rural and urban areas. 

❖ Stakeholders should implement population-wide interventions such as universal 

infant nutritional programmes, water and sanitation programmes, agricultural 

support programmes aimed at improving reducing the burden of child stunting. 

❖ Policymakers should develop effective methods of delivering strategies and 

interventions such as social cash transfer programs and other welfare programs 

aimed at reducing wealth disparities in child stunting in both rural and urban 

areas. 

❖  Policymakers should take on a multisectoral approach that in turn, requires 

individual, institutional and system-level collaborators to implement effective 

interventions through engagement across different stakeholders and sector. 
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Please note that your manuscript must include a 'Declarations' section including all 

of the subheadings (please see below for more information). 

Title page 
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o "A versus B in the treatment of C: a randomized controlled trial", "X is 
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on subject Y: A systematic review" 
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Abstract 

The Abstract should not exceed 350 words. Please minimize the use of abbreviations 
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• Background: the context and purpose of the 

study 
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• Methods: how the study was performed and 

statistical tests used 

• Results: the main findings 

• Conclusions: brief summary and potential 

implications 

• Trial registration: If your article reports the 

results of a health care intervention on human 

participants, it must be registered in an 

appropriate registry and the registration number 

and date of registration should be in stated in 

this section. If it was not registered prospectively 

(before enrolment of the first participant), you 

should include the words 'retrospectively 

registered'. See our editorial policies for more 

information on trial registration 

Keywords 

Three to ten keywords representing the main content of the article. 

Background 

The Background section should explain the background to the study, its aims, a 

summary of the existing literature and why this study was necessary or its 

contribution to the field. 

Methods 

The methods section should include: 

• the aim, design and setting of the study 

• the characteristics of participants or description of materials 

• a clear description of all processes, interventions and comparisons. Generic 

drug names should generally be used. When proprietary brands are used in 

research, include the brand names in parentheses 
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appropriate 

 

Results 

This should include the findings of the study including, if appropriate, results of 

statistical analysis which must be included either in the text or as tables and figures. 
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Discussion 
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research and highlight limitations of the study. 

Conclusions 
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importance and relevance of the study reported. 
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If abbreviations are used in the text they should be defined in the text at first use, and 

a list of abbreviations should be provided. 
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• Authors' information (optional) 
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Manuscripts reporting studies involving human participants, human data or human 

tissue must: 

• include a statement on ethics approval and consent (even where the need for 

approval was waived) 

• include the name of the ethics committee that approved the study and the 

committee’s reference number if appropriate 
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Studies involving animals must include a statement on ethics approval. 

See our editorial policies for more information. 

If your manuscript does not report on or involve the use of any animal or human data 

or tissue, please state “Not applicable” in this section. 

Consent for publication 

If your manuscript contains any individual person’s data in any form (including any 

individual details, images or videos), consent for publication must be obtained from 

that person, or in the case of children, their parent or legal guardian. All 

presentations of case reports must have consent for publication. 

You can use your institutional consent form or our consent form if you prefer. You 

should not send the form to us on submission, but we may request to see a copy at 

any stage (including after publication). 

See our editorial policies for more information on consent for publication. 
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Appendix 4: Detailed description of Zambia Demographic 

Health Survey (ZDHS)  

Detailed description of Zambia Demographic Health Survey 

Objectives of the survey 
The Zambia Demographic and Health Survey (ZDHS) is a nationally representative 
sample survey of women and men of reproductive age. The main objective is to provide 
information on levels and trends in fertility, childhood mortality, use of family 
planning methods, maternal and child health indicators including HIV/AIDS. This 
information is necessary for programme managers, policymakers, and implementers 
to monitor and evaluate the impact of existing programmes and to design new 
initiatives for health policies in Zambia. 
 
The primary objectives of the 2013-14 ZDHS are: 
• To collect up-to-date information on fertility, infant and child mortality, and family 
planning. 
• To collect information on health-related matters such as breastfeeding, antenatal 
care, 
Children’s immunisations, and childhood diseases. 
• To assess knowledge of contraceptive practices among women. 
• To assess the nutritional status of mothers and children. 
• To improve understanding of variations in HIV seroprevalence levels according to 
social and 
Economic characteristics and behavioural risk factors. 
• To estimate levels of HIV incidence in the general population of adults.1 
• To estimate unmet need for antiretroviral treatment. 
In the case of HIV/AIDS, the testing component of the 2013-14 ZDHS was undertaken 
to provide information to address the monitoring and evaluation needs of government 
and nongovernmental programmes dealing with HIV/AIDS. It also provides 
programme managers and policymakers with the information they need to effectively 
plan and implement future interventions. The overall objective was to collect high-
quality and representative data on knowledge, attitudes, and behaviours regarding 



 

122 | P a g e  
 

HIV/AIDS and other STIs and on the prevalence and incidence of HIV among women 
and men. 
 
Organisation 
The 2013-14 ZDHS was implemented by the Central Statistical Office in partnership 
with the Ministry of Health, the University of Zambia Teaching Hospital (UTH) 
Virology Laboratory, the Tropical Diseases Research Centre (TDRC), and the 
Department of Population Studies at the University of Zambia (UNZA) under the 
overall guidance of the National Steering Committee. A technical committee provided 
technical guidance to the survey. The TDRC and the UTH Virology Laboratory 
provided technical support in the implementation of HIV testing. The government of 
Zambia, through the Ministry of Health and the Ministry of Finance, provided funding 
for the survey. Cooperating partners, namely the U.S. Centres for Disease Control and 
Prevention (CDC), the United Nations Children’s Fund (UNICEF), and the United 
Nations Population Fund (UNFPA), provided additional funds. The Demographic and 
Health Surveys Program at ICF International, which is funded by the United States 
Agency for International Development (USAID), provided technical assistance in the 
areas of survey design, sample design, questionnaire design, interviewer training, 
fieldwork logistics, blood specimen collection, laboratory testing, and data processing 
and analysis. The CDC provided technical assistance with HIV protocol development, 
as well as technical support to the TDRC and the UTH Virology Laboratory during 
laboratory testing. While significantly expanded in size and content, the 2013-14 
ZDHS is a follow-up to the 1992, 1996, 2001-02, and 2007 ZDHS surveys and provides 
updated estimates of basic demographic and health indicators covered in the earlier 
surveys. The 2013-14 survey is the third ZDHS to measure HIV prevalence in Zambia 
and the first to measure HIV incidence. It is also the third survey that includes 
information on violence against women. 
 
Sample design 
The sample for the 2013-14 ZDHS was designed to provide estimates at the national 
and provincial levels, as well as for rural and urban areas within the provinces. This is 
the first time the ZDHS has been designed to provide estimates at such disaggregated 
levels for many of the survey indicators. The updated list of enumeration areas (EAs) 
for the 2010 Population and Housing Census provided the sampling frame for the 
survey. The frame comprises 25,631 EAs and 2,815,897 households. An EA is a 
convenient geographical area with an average size of 130 households or 600 people. 
For each EA, information is available on its location, type of residence (rural or urban), 
number of households, and total population. Each EA has a cartographical map with 
delimited boundaries and main landmarks of the area. A 2013-14 ZDHS cluster is 
essentially representative of an EA. 
 
A representative sample of 18,052 households was drawn for the 2013-14 ZDHS. The 
survey used a two-stage stratified cluster sample design, with EAs (or clusters) selected 
during the first stage and households selected during the second stage. In the first 
stage, 722 EAs (305 in urban areas and 417 in rural areas) were selected with 
probability proportional to size. Zambia is now administratively divided into 10 
provinces (Central, Copperbelt, Eastern, Luapula, Lusaka, Muchinga, Northern, North 
Western, Southern, and Western). Stratification was achieved by separating each 
province into urban and rural areas. 
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Therefore, the 10 provinces were stratified into 20 sampling strata. In the second 
stage, a complete list of households served as the sampling frame in the selection of 
households for enumeration. An average of 25 households was selected in each EA. It 
was during the second stage of selection that a representative sample of 18,052 
households was selected. Prior to selection, EAs were stratified by province and then 
into urban and rural areas. A complete listing of households in each selected cluster, 
along with a mapping exercise, was conducted from November 2012 to January 2013 
by listers and mappers from the CSO Geographic Information Branch. 
 
All private households were listed. The listing excluded people living in institutional 
dwelling units (such as army barracks, hospitals, police camps, and boarding schools). 
The listing teams recorded geographic coordinates for each sampled cluster (centroid) 
using Global Positioning System (GPS) receivers. All women age 15-49 and men age 
15-59 who were either permanent residents of the households or visitors present in the 
households on the night before the survey were eligible to be interviewed. In addition, 
a subsample of one eligible woman in each household was randomly selected to be 
asked additional questions on domestic violence. 
 
All women and men who were eligible for interviews were asked if they would 
voluntarily give a finger-prick blood sample to allow HIV prevalence estimation from 
dried blood spot (DBSs). If they consented to DBS collection, they were also offered 
home-based counselling and testing for HIV with rapid HIV tests. Venous blood was 
also collected for CD4 counts. Venous blood was processed in the field laboratory, and 
respondents were given their CD4 count results. Both DBS and venous blood samples 
were transferred to either the UTH Virology Laboratory or the TDRC laboratory for 
HIV testing. As a means of assessing nutritional status, height and weight 
measurements were taken for all children age 0-59 months and women age 15-49 who 
were usual residents of or visitors in the household. 
 

Questionnaires 
Three questionnaires were used in the 2013-14 ZDHS: the Household Questionnaire, 
the Woman’s Questionnaire, and Man’s Questionnaire. The three instruments were 
based on the questionnaires developed by the Demographic and Health Surveys 
Program and adapted to Zambia’s specific data needs. The questionnaires were 
translated into seven major languages: Bemba, Kaonde, Lozi, Lunda, Luvale, Nyanja, 
and Tonga. Questionnaires and field procedures were pretested prior to the 
implementation of the main survey. 
 
The Household Questionnaire was used to collect data such as: 
• Age, sex, marital status, and education of all usual members and visitors 
• Current school attendance and survivorship of parents among children under age 18 
• Characteristics of the structural dwelling/housing unit 
• Sanitation facilities and source of water 
• Ownership of durable goods, land, and livestock 
• Ownership and use of mosquito nets 
The Household Questionnaire was also used to record biomarker data, including 
height and weight data for children and women and HIV and CD4 testing information 
for women and men. Data on age and sex of household members were used to identify 
the women and men eligible for individual interviews. 
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The Woman’s Questionnaire was used to collect information from all women age 15-
49. Women were asked questions on the following main topics: 
• Background characteristics (age, religion, education, literacy, media exposure, etc.) 
• Reproductive history 
• Knowledge, use, and source of family planning methods 
• Fertility preferences 
• Maternal health (antenatal, delivery, and postnatal care) 
• Fistula prevalence 
• Breastfeeding and infant feeding practices 
• Child immunisation and childhood illnesses 
• Treatment of malaria 
• Child mortality 
• Marriage and sexual activity 
• Women’s work and husbands’ background characteristics 
• Awareness of AIDS and other STIs 
• Other health issues (e.g., tuberculosis, injection safety, and smoking) 
• Maternal mortality 
• Domestic violence 
The Man’s Questionnaire was administered to all men age 15-59. It collected much of 
the same information as the Woman’s Questionnaire, but it did not contain a detailed 
reproductive history or questions on maternal and child health or nutrition. 
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Appendix 5: Zambia Demographic Health Survey (ZDHS) Household Questionnaire 
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