Socioeconomic inequalities in food insecurity and
malnutrition among under-five children: within and betweengroup inequalities in Zimbabwe
Akim Tafadzwa Lukwa (  tafadzwalukwa@gmail.com )
University of Cape Town School of Public Health and Family Medicine https://orcid.org/0000-0003-2534-3731
Aggrey Siya
Stellenbosch University
Karen Nelwin Zablon
National Institute for Medical Research Muhimbili Research Centre
James Azam
DST-NRF Center of Excellence in Epidemiology and Analysis
Olufunke A. Alaba
University of Cape Town School of Public Health and Family Medicine

Research article
Keywords: Food Insecurity in children, Malnutrition in children, Under-five child health, Socioeconomic inequalities in
children, Decomposing the Theil Index
Posted Date: July 29th, 2020
DOI: https://doi.org/10.21203/rs.3.rs-22277/v3
License:   This work is licensed under a Creative Commons Attribution 4.0 International License. Read Full License

Version of Record: A version of this preprint was published on August 4th, 2020. See the published version at
https://doi.org/10.1186/s12889-020-09295-z.

Page 1/18

Abstract
Background
Food insecurity and malnutrition in children are pervasive public health concerns in Zimbabwe. Previous studies only
identified determinants of food insecurity and malnutrition with very little efforts done in assessing related inequalities and
decomposing the inequalities across household characteristics in Zimbabwe. This study explored socioeconomic
inequalities trend in child health using regression decomposition approach to compare within and between group
inequalities.
Methods
The study used Demographic Health Survey (DHS) data sets of 2010\11 and 2015. Food insecurity in under-five children
was determined based on the WHO dietary diversity score. Minimum dietary diversity was defined by a cut- off point of >4
therefore, children with less than 3 of the 13 food groups were defined as food insecure. Malnutrition was assessed using
weight for age (both acute and chronic under-nutrition) Z-scores. Children whose weight-for-age Z-score below minus two
standard deviations (-2 SD) from the median were considered malnourished. Concentration curves and indices were
computed to understand if malnutrition was dominant among the poor or rich. The study used the Theil index and
decomposed the index by population subgroups (place of residence and socioeconomic status).
Results
Over the study period, malnutrition prevalence increased by 1.03 percentage points, while food insecurity prevalence
decreased by 4.35 percentage points. Prevalence of malnutrition and food insecurity increased among poor rural children.
Theil indices for nutrition status showed socioeconomic inequality gaps to have widened, while food security status
socioeconomic inequality gaps contracted for the period under review.
Conclusion
The study concluded that unequal distribution of household wealth and residence status played critical roles in driving
socioeconomic inequalities in child food insecurity and malnutrition. Therefore, child food insecurity and malnutrition are
greatly influenced by where a child lives (rural/urban) and parental wealth.

Background
Malnutrition and food insecurity are major public health problems globally, and mostly dominant in low and middle income
countries (LMICs) [1]. An estimate of 1 billion people are reported to be starved and malnourished [2]. About 45% of global
deaths among children under five years were attributed to malnutrition [2]. However, literature shows the burden of child
malnutrition to be unequally distributed within regions and among countries [1–7].
An estimated one-third of globally malnourished children reside in sub-Saharan Africa (SSA) [7]. Stunting, severe wasting
and intrauterine growth retardation are drivers of under-five mortality, accounting for about 3.1 million deaths global
annually [2]. Health Economics literature reflects considerable evidence, arguing that nutrition and food security in children
heavily relies on socioeconomic factors [1–3, 6, 7, 7–15]. Several studies have shown existence of socioeconomic
inequalities in child malnutrition against child heath determinants (age, sex and birth size of children) [3, 8, 11, 15–20].
The food security framework is a multifaceted concept explaining interactions of food and poverty [21, 22]. Food insecurity
can be defined as a state in which people do not possess physical and economic access to sufficient, safe and nutritious
food, which satisfies their dietary needs [23]. Food security and nutritional statuses vary widely among children in
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households. Children from poor households are usually worse off than those from rich households [1]. Child malnutrition
and food insecurity are common phenomena in rural inhabitants living in poverty [20].
Zimbabwe is part of Sub-Saharan Africa, situated to the south of Africa. Zimbabwe is a land locked country, whose Gross
Domestic Product (GDP) comes mainly from agriculture and mining [24]. Agriculture is considered the back bone of
Zimbabwe’s economy providing more than 70% of employment [25], with 2013-14 estimates reflecting a 13% contribution
of agriculture to the country’s Gross Domestic Product [26].
However, Zimbabwe ranked 46/78 listed developing countries on the Hunger Index in 2013 [27]. On the hunger index
ranking, Zimbabwe fell under the “Serious” category. Undernourishment was cited to be the major driving force for the
latter stated position [25]. Poverty, and inadequate maternal and child care have been cited as the main driving factors of
food insecurity and malnutrition in Zimbabwe [28].
The prevalence of stunting in Zimbabwe has been erratic since the mid-1980s’. However, post mid-1980 marginal declines
in stunting were reported [29]. The rate of stunting among children accelerated from -0.63% in 2012 to 0.20% in 2016, if
this rate is maintained then in 2025, 760 000 children will be stunted [29].
Globally food insecurity and malnutrition are a cause for concern, hence their dominance on the global health agenda. The
Sustainable Development Goal (SDG) 2.1 targets to: “End hunger and ensure access by all people, in particular the poor
and vulnerable people, including infants, to safe, nutritious and sufficient food all year round by 2030” [30]. However, to
achieve this there is need to investigate underlying causes of the problem.
Furthermore, most studies done in Zimbabwe on child food insecurity and malnutrition have explored mostly direction of
association [21, 24, 31–34]. There is a need to show how certain socioeconomic attributes contribute to disparities in child
food insecurity and malnutrition. This study explored socioeconomic health inequalities among children under-five in
Zimbabwe. The study investigated socioeconomic differences of food insecurity and malnutrition, by assessing within and
between group inequalities and compared two time periods 2010/11 and 2015.

Methods

Sources of Data
Zimbabwe Demographic and Health Surveys (ZDHS) of 2010\11 and 2015 were used for analyses. Both data sets had
population samples of 2,666 and 2,708 under-five children respectively, aged 0-59 months. Both 2010/11 and 2015, ZDHS
samples were nationally representative composed of more than 11,000 households [35, 36]. The data sets gave
representative information for most indicators in Zimbabwe for urban and rural areas [35–37].
The samples were representative of each of Zimbabwe’s ten provinces: Manicaland, Mashonaland Central, Mashonaland
East, Mashonaland West, Matabeleland North, Matabeleland South, Midlands, Masvingo, Harare, and Bulawayo. The
sampling frame for the 2002 and 2012 population census were used in both data sets [35–37].

Outcome variables
The study assessed two indicators of child health in under-fives. The two indicators were endorsed by countries
represented at the UN Statistical Commission to monitor target 2.1. Prevalence of undernourishment (malnutrition) and
prevalence of severe food insecurity in the population were outcome variables [33].
Food insecurity among under-five children was determined using the WHO dietary diversity score, which is based on the
Infant And Young Child Feeding (IYCF) practices. Dietary diversity is the number of different foods or food groups
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consumed over a given reference period [38].
For this study 13 food groups were considered, namely food from grains, food from tubers, eggs, meat, pumpkin & carrots,
green leafy vegetables, vitamin A fruits, other fruits, liver & heart, fish, (beans, peas, lentils, nuts), other milk products and
yogurt. The IYCF tool defines minimum dietary diversity as indicator for food security by a cut- off point of >4 [38], in this
study children with less than 3 of the 13 food groups were defined as food insecure. Children feeding responses in both
surveys solemnly rely on the 24-hour recall method, hence results on food security are prone to recall bias.
Malnutrition was assessed using the child anthropometric measure of weight-for-age. Weight-for-age is a composite index
of height-for-age and weight-for-height hence takes account of both acute and chronic under-nutrition. Children whose
weight-for-age z-score was below minus two standard deviations (-2 SD) from the median were considered malnourished.
Chi-square tests were used to assess the difference between food security status; nutritional status and socioeconomic
classes, residence status, child age, and other background characteristics.

Socioeconomic status
Socioeconomic status was adapted from the wealth index of households in the original surveys (ZDHS) [35, 36]. In both
ZDHS’s, wealth index was reported as scores based on the number and kinds of consumer goods owned, ranging from a
television to a bicycle or a car, plus housing characteristics such as source of drinking water, toilet facilities, and flooring
materials [39]. The latter scores were derived using principal component analysis [39].
National wealth quintiles were compiled by assigning household scores, then each person was ranked in the household
population by their score, and lastly the distribution was divided into five equal categories, each with 20 percent of the
population in the original studies [35, 36]. For this study socioeconomic status was then re-categorised from 5 (poorer,
poor, middle, richer, richest) groups into 3 groups thus poor, middle and rich (Table 1).

Child age
The study focused on children under-five years of age (0-59months). Children’s age was then recoded into 3 groups based
on the South Africa’s department of health age definitions [40]. The 3 child age groups were defined as; Neonates (1 day-1
month), Infants (1 month-24 months) and Young children (24 months-59 months) (Table 1).

Mother’s education
Zimbabwe’s education system is composed of 3 levels; primary education, secondary education and tertiary education [41].
The primary level is a seven-year cycle with an official entry age of six years running from Grade 1 to 7. However, prior to
Grade 1 children are enrolled for early childhood education and care (preschool) for a year, but the latter is not formally
considered as part of primary education.
Tertiary education in Zimbabwe covers all universities, technical colleges, polytechnic colleges, teacher’s training colleges
and other vocational skills training canters [41]. Mother’s education was recoded into 3 categories thus; no education,
primary and tertiary educated (Table 1).

Erreygers Normalised Concentration index
The study used Erreygers normalised concentration indices [42], in determining socio-economic inequalities in child
nutrition and food security. The study adopted the latter approach as the concentration index approach does not entirely
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measure inequalities in ordinal health variables [42, 43]. The latter index is expressed as a value of a health variable which
would have been assigned to an individual as a function of a socioeconomic category to which the individual belongs [44].
Concentration index is a mathematical derivative of the concentration curve. On the concentration curve, the x-axis
represents cumulative proportion of individuals by socioeconomic class starting with the lowest socioeconomic class
(poorest) and ending with highest socioeconomic class (richest), while the y-axis is the cumulative total proportion of
health in these individuals [45].
The Concentration curve identifies the existence of socioeconomic inequalities in health sector/outcome variables, and is
only sensitive to relative inequality [46]. The bounds of this measure are -1 and 1 with a negative (positive) value
representing inequality favouring the worse-off (better-off).
Erreygers normalised index can be expressed algebraically as;

Where;
Zi represents number of individuals in a given population
i denotes the socioeconomic rank of the individual ranging from the richest to the poorest
h represents the health situation of the whole population

Theil index
The study used a generalized entropy measure known as the Theil index, mainly because of its decomposability [47]. The
entropy measure is well-suited for estimating the contribution of different groups to total inequality [1]. Unlike other
measures of inequalities like Gini index or The index of dissimilarity, generalised entropy class measures satisfy the five
standard criteria for measuring inequalities including the attractive property of being easily decomposable by subgroups
[42]. The Theil index is argued to be a measure of inequalities with distinctive properties, hence making it a powerful
instrument in analysing patterns and dynamics of inequalities [48].
Generalised Entropy (GE) measures are cited to be based on the idea of divergence between probability distributions
derived from information theory [47, 49–51]. Inequality decomposition was done by population subgroup to separate total
inequality in the distribution into components of inequalities between the selected groups and the remaining within-group
inequality. The study focused on decomposition by place of residence (rural/urban) and socioeconomic status (poor,
middle and rich).
For this study we used the syntax ineqdec0, which is a stripped-down version the syntax ineqdeco in Stata version 13.1.
The study used ineqdec0 syntax so as to include zeros and negative incomes in calculations. Theoretically, Theil index
ranges from 0 to infinity, with 0 being a state of equal distribution and values greater than 0 representing increasing levels
of inequality [52, 53]. Data analysis was done using Stata version 13.1 (Stata Corp, Texas, United States).

Results

Descriptive statistics
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The study sample was composed of 2,714 and 2,835 under-five children for 2010/11 and 2015, respectively. Overall
malnutrition prevalence and food insecurity prevalence for 2010/11 were, 3.73% and 78.29% while 2015 reported overall
malnutrition prevalence and food insecurity prevalence of; 4.76% and 73.95%. Over the period under review, malnutrition
prevalence increased by 1.03 percentage points (p.p) [2010/11(3.73%);2015(4.76%)] and food insecurity prevalence
decreased by 4.34 percentage points (p.p).
For 2010/11; a greater proportion of malnourished children were poor, rural, boys whose mothers had attained at least
secondary, while a greater proportion of food insecure children were poor, rural, girls whose mothers had at least attained
secondary education (Table 2). While for 2015; both food insecure and malnourished children were reported to be poor,
rural, girls whose mothers had at least attained secondary (Table 2). Residence status and socioeconomic status were
statistically significant at 95% confidence interval (Table 2).

Concentration curves and indices
The Erreygers normalised concentration indices for nutrition status were all negative (pro-poor) for both time periods,
translating to poor children less likely to be nutritious (Table 3). However, the Erreygers normalised concentration index for
2010/11 was not statistically significant at 95% confidence interval. Erreygers normalised concentration indices for food
security status were positive (pro-rich) for both time periods meaning children from wealthy households were more likely to
be food secure (Table 3). For both time periods, socioeconomic inequalities appear to be widening for child nutrition and
food security status, this is reflected by the increasing Erreygers normalised concentration indices.
Computed concentration curves for malnutrition status for both time periods are presented in Figure 2a;2b. The curves
showed that children from low socioeconomic classes were less likely to be nutritious. However, for food security status in
2015, the curve showed that children from wealthy households were more likely to be food secure (Figure 2b). For 2010/11,
the concentration curve crossed the 45-degree line of equality at some points (Figure 2a), which prompted the computation
of the dominance test.
Test of dominance between nutrition_status2010_11 concentration curve and the 45-degree line showed non-dominance of
the concentration curve (Table 4). Cumulative quintile shares for Nutrition_status_2010_11 showed that the poorest 20
percent children accounted for only 20.7% of nutritious children (Table 4). P-values of household wealth share indicate that
nutritional status shares were not significantly different from the nutritional status shares for all quintiles (Table 4).

Decomposition analysis
The study focused on two household characteristics in assessing health inequalities: location of the household and
socioeconomic status/class. Socioeconomic inequalities among regions and socioeconomic classes within a country can
be attributed as the driving force inducing uneven progress of economic development across regions [54].

Decomposition by residence
The bigger proportion of children resided in the rural areas and also accounted for the greatest hosehold wealth share
(Table 5). There was insignificant variance between household wealth share and population share, thus making place of
residence (urban & rural) comparable (Table 5).
Table 6 showed contracting socioeconomic inequality gaps for food security for both time periods between rural and urban
children. However, socioeconomic inequalities in food insecurity were more dominant in the rural areas as it recorded Theil
indices higher than in the urban. For nutritional status, socioeconomic inequalities appear to have widened in the urban
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areas while in the rural areas the gaps contracted. Theil indices in the urban increased while in the rural areas the indices
decreased (Table 6).
Decomposed results of food security by residence for 2010/11 showed about 1.6% of the socioeconomic inequalities were
explained by the child’s residence status (Table 7). More than 98% of socioeconomic inequalities were explained by within
group household wealth variances (Table 7). Decomposed results for 2015, shows that 2.5% of socioeconomic inequalities
were explained by the child’s residence status, while more than 97% were explained by within group household wealth
variances (Table 7).
For nutrition in 2010/11 over 96% of socioeconomic inequalities were explained by within group household wealth
variability and about 4% explained by child’s residence status (Table 7). While in 2015 within group household wealth
variations explained over 92% of socioeconomic inequalities, with about 7% explained by child’s residence status (Table 7).
Therefore, food security within group household wealth variations explained 97.5%-98.4% of socioeconomic inequalities,
while where the child resided explained 1.6%-2.5% of socioeconomic inequalities.

Decomposition by socio-economics status
Table 6 shows contracting socioeconomic inequality gaps among the poor for food security status and nutritional status
for the period under review. However, for the wealthy class socioeconomic inequality gaps appeared to have contracted for
food security status and widened for nutritional status (Table 6). Table 7 results show that when decomposed by
socioeconomic status for food security 95.7%-97.2% of socioeconomic inequalities were explained by within group
household wealth variations. About 2.8%-4.3% socioeconomic inequalities were explained by the socioeconomic group to
which the child belonged.
For nutrition 94.3%-96.4% socioeconomic inequalities were explained by within group household wealth variations and
3.6%-5.7% socioeconomic inequalities were explained by the socioeconomic class to which the child belonged (Table 7).
For food security in both time periods, the lowest socioeconomic class accounted for the biggest population share and the
second least proportion of wealth share (Table 8).

Discussion
Socioeconomic status (wealth index) and residence status were significant predictors of food insecurity and malnutrition
in our study. Availability and variety of food in the household heavily relies on economic status [11]. In our study rural
children from poor households accounted for the greatest proportion of food insecure and malnourished children. The
latter findings were consistent with arguments observed in literature [1, 11, 16, 20, 38, 55]. As child food insecurity and
malnutrition are widespread phenomenon’s, dominant in rural areas, where most of the inhabitants live in poverty [7].
This study reported a decrease in food insecurity prevalence. This is in contrary to what was observed in Ethiopia, as
generally under-fives of this country did not meet the minimum required dietary diversity [11]. However, our results reported
an increase in malnutrition among poor households, thus reflecting widening of the poor-rich divide in Zimbabwe.
Therefore, this argues that even though children were getting food it was not nutritious. This was consistent with findings
from other African countries [1, 2, 7, 8, 11, 15, 20, 55]. The existence of disparities in malnutrition and food insecurity in
Zimbabwe within subpopulations, disproportionately affected the poor residing in the rural areas mostly. Considering the
impact of poverty on malnutrition, the health sector is essential in mitigating such distress through provision of basic
health amenities.
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Literature has a reasonable body of evidence linking maternal knowledge to Infant And Young Child Feeding (IYCF) (food
insecurity) and quality of children’s diet (malnutrition) [2, 6–8, 13, 14, 17, 19, 27, 29, 33, 54–56]. This was not the same in
our study as mother’s education was not statistically different at 95% confidence interval. However, food insecurity and
malnutrition were most prevalent among women who attained at least secondary education. A study done in Nigeria
reported child’s age as one of the largest contributors to socioeconomic inequalities to undernutrition for children underfive years [1]. However, this was not the same with our study, as child age was not statistically different at 95% confidence
interval.
The concentration indices estimate for nutritional status were all negative and corresponded with the concentration curves
for both time periods, reflecting that poor children were disproportionately affected by malnutrition in Zimbabwe. The study
findings concur with what was observed in Ghana, were stunting and wasting affected the poor disproportionately [15].
This reflects worsening of health conditions among rural children thus, increasing the urban-rural gaps in child health.
Decomposed results of this study showed within group household wealth variations to be strong indicators explaining
socioeconomic inequalities, the latter findings also concur with results of other studies [15, 54]. More recently, a study used
Shapley decomposition to estimate the relative contributions of circumstances and analysed patterns of inequalities in
health relative to nutrition outcomes among children under five in Tunisia [19]. Findings of the Tunisia study revealed
reasonably and low levels of inequalities in access to all basic healthcare services and nutrition except access to improved
water and sanitation. However, the study reported parents' education, wealth and place of residence as key determinants
causing the low inequalities [19]. In our study wealth and place of residence were determinants driving the socioeconomic
inequalities.
The Ghana findings, reported parental wealth and place of residence as key factors influencing socioeconomic inequalities
in child health [19]. This was also true for our findings, when we decomposed the inequalities by socioeconomic status and
place of residence. The decomposed results showed that food insecurity should simultaneously tackled with malnutrition,
so as to allow for the addressing of different nutritional challenges [10]. Key message to bear in mind is that malnutrition
and food insecurity in children are not merely food and dietary problems in Zimbabwe. The two child health problems are
shaped by broader societal and economic context based on where children reside [10, 57].
This research had some limitations. Firstly, as the study is a cross-sectional design, it was impossible to establish causal
relationships between food insecurity & malnutrition and socioeconomic variables. Secondly, although weight-for-age has
been recommended as the anthropometric criteria for diagnosis of acute undernutrition among children under five 5 years,
there is minimal data describing its reliability [58]. Therefore, malnutrition interpretation might be limited for this age group.
Thirdly, this study did not directly measure household income. Therefore, using wealth index as a proxy measure might
have affected the impact of child health determinants on food insecurity and malnutrition. Lastly, appetite and illness are
variables that influence dietary intake in children [11], however such variables were not accounted for in the study.
Despite the highlighted study limitations, this study also had some merits. First, demographic health surveys are
population-based surveys with large samples, hence the samples were nationally rep- representative of Zimbabwe. Lastly,
the study compared within and between group socioeconomic inequalities, which is important policy evidence in public
health planning in relation to food insecurity and malnutrition in children.

Policy recommendations
Considering the high inequality of opportunity among rural poor children, special attention should be paid to equal
distribution of public services across regions to enhance fair chances for child health. Adequate child nutrition is important
for proper cognitive and physical development of children [1]. Curbing malnutrition in children is crucial, as malnutrition in
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children has been associated with long-term costs, for instance adverse health conditions with consequent effects on the
labour force in future [57]. The latter shows economic gains which can be realised by minimising child malnutrition.
An important way of bridging the rural–urban gap with respect to child malnutrition will be to strengthen and make use of
close-to- client health care arrangements [59]. This implies use of Community- based Health Planning and Services;
Supplementary Feeding and Health and Nutrition Education Programmes in deprived communities, mostly rural
communities through community health volunteers. As already Zimbabwe has the village health worker system in place,
adapting similar policies across health programs should be doable, considering that the infrastructure already exists.
A study done in Ethiopia reported that mothers who had received Infant And Young Child Feeding (IYCF) information
during antenatal care (ANC) and postnatal care (PNC) check-ups were likely to offer food to their young children from four
or more food groups [11]. This can be an important tool to adopt considering as it reaches a wider audience (pregnant
women and mothers).

Conclusion
Therefore, this study concludes that unequal distribution of household wealth and residence status play critical roles in
driving socioeconomic inequalities in child food insecurity and malnutrition. Therefore, child food insecurity and
malnutrition are heavily influenced by where a child lives (rural/urban) and parental wealth. In a nutshell, intuitively the
inferior socioeconomic status restricts the availability and variety of food in a household.

Abbreviations
ANC- Antenatal Care
DHS- Demographic Health Survey
GDP-Gross Domestic Product
GE- Generalised entropy (GE)
IYCF- Infant and Young Child Feeding
SD- Standard Deviation
SDG- Sustainable Development Goals
PNC-Postnatal Care
UN-United Nations
WFP- World Food Programme
WHO- World Health Organisation
ZimVac- Zimbabwe Vulnerability Assessment Committee

Declarations
Acknowledgements

Page 9/18

Our sincere gratitude goes to University of Cape Town Health Economics Unit staff, Makerere University and Mr John
Siyachitema Madamombe for their unwavering support.

Funding
The study was self-funded by the corresponding author and no research funding was received.

Availability of data and materials
All data sets are publicly available on the Demographic Health Survey website and can be accessed upon request from the
Demographic Health Survey team.

Authors’ contributions
ATL designed the study, wrote the paper, analysed results, reviewed the paper and submitted it for publication; SA reviewed
the paper in preparation for publication, KZN reviewed the paper in preparation for publication, JA reviewed the paper in
preparation for publication and OA designed the study and reviewed the paper in preparation for publication.

Ethics approval and consent to participate
No ethical approval was sought as the parent studies DHS were cleared on ethics also this is a secondary data analysis
hence data sets are publicly available.

Competing interests
No competing interests between the authors

Consent for publication
Consent from all co-authors was obtained.

References
1. Akombi BJ, Agho KE, Renzaho AM, Hall JJ, Merom DR. Trends in socioeconomic inequalities in child undernutrition:
Evidence from Nigeria demographic and health survey (2003 – 2013). PLoS One. 2019;14:1–13.
2. Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, De Onis M, et al. Maternal and child undernutrition and
overweight in low-income and middle-income countries. Lancet. 2013;382:427–51.
3. Morrissey TW, Oellerich D, Meade E, Simms J, Stock A. Neighborhood poverty and children’s food insecurity. Child
Youth Serv Rev. 2016;66:85–93.
4. Coleman-Jensen A, Rabbitt MP, Gregory C, Singh A. Household food security in the United States in 2014. US Househ
Food Secur Stat Anal 2014. 2016;:1–56.
5. Hong R. Effect of economic inequality on chronic childhood undernutrition in Ghana. Public Health Nutr. 2007;10:371–
8.
6. UNICEF, WHO, The World Bank. Joint child malnutrition estimates: Africa (1990-2014). Glob Heal Obs Data Repos.
2014.
http://dataviz.worldbank.org/t/DECDG/views/JointMalnutritionDataDashboard7/WHO?:embed=y&:display_count=no.
7. Owoaje E, Onifade O, Desmennu A. Family and socioeconomic risk factors for undernutrition among children aged 6 to
23 months in Ibadan, Nigeria. Pan Afr Med J. 2014;17.
8. Black R, Victoria C, Walker S, Bhutta Z, Christian P, De Onis M. Maternal and child undernutrition and overweight in lowincome and middle-income countries. Lancet. 2013;382:427–51.
Page 10/18

9. The Lancet Series on Nutrition, 2013 (Executive Summary). Lancet. 2013.
10. Maitra C. A review of studies examining the link between food insecurity and malnutrition. 2018.
http://www.fao.org/3/CA1447EN/ca1447en.pdf.
11. Dafursa K, Gebremedhin S. Dietary Diversity among Children Aged 6-23 Months in Aleta Wondo District, Southern
Ethiopia. J Nutr Metab. 2019;2019.
12. Andert C. NUTRITIONAL ANTHROPOMETRIC SURVEY Daura and Zango LGAs , Katsina State , Nigeria Save the
Children. 2010;Save the C November.
13. EBlack PR. Maternal and child undernutrition and overweight in low-income and middle-income countries. Lancet.
2013.
14. Adebami O, Oyedeji G AJ. The Influence Of Maternal Socio-Economic And Nutritional Status On Foetal Malnutrition In
Nigeria. Internet J Third World Med. 2012;4.
15. Novignon J, Aboagye E, Agyemang OS, Aryeetey G. Socioeconomic-related inequalities in child malnutrition: evidence
from the Ghana multiple indicator cluster survey. Health Econ Rev. 2015;5:1–11.
16. Omilola B. Patterns and Trends of Child and Maternal Nutrition Inequalities in Nigeria. 2010; May.
17. Black R. Maternalandchild undernutritionandoverweightinlow-incomeandmiddleincomecountries. Lancet. 2013.
18. FAO (Food and Agriculture Organization). Africa regional overview of food security and nutrition 2016. The challenges
of building resilience to shocks and stresses. 2017. doi:10.1080/04597238908460834.
19. Amara M and HJ. ‘On the Decomposition and Dynamics of Inequality of Opportunities: A Special Focus on Early
Childhood Health and Nutrition in Tunisia.’ Econ Res Forum Work Pap 1093 Giza, Egypt Econ Res Forum. 2017.
20. Ebaidalla EM. WIDER Working Paper 2019 / 86 Inequality of opportunity in child health in Sudan Across-region study.
2019; November.
21. Mutukura KP. Food Security Policies and Nutrition in Zimbabwe. Case of Mashonaland Central Province: 2000 - 2015.
2018; October:2000–15.
22. FEWS NET. Food Security Brief. 2013; September 2009:1–52.
23. FAO, WFP, IFAD. The State of Food Insecurity in the World 2012. Economic growth is necessary but not sufficient to
accelerate reduction of hunger and malnutrition. Rome, Fao. 2012;:56. doi:ISBN 978-92-5-107316-2.
24. Food and Nutrition Council. Zimbabwe : Nutrition Profile. 2018; March.
25. WFP. Zimbabwe : Results of exploratory food and nutrition security analysis. 2014; October.
26. Prospects GE, Africa S. Zimbabwe Economic Briefing. 2014.
27. Grebmer IK Von, Headey D, Olofinbiyi T, Wiesmann D, Fritschel H, Yin S, et al. 2013 Global hunger index report: Building
resilience to achieve food and nutrition security. Washingt DC, USA. 2013.
28. Tagwireyi, J and Greiner T. ’ Nutrition in O Zimbabwe. 2015.
29. European Commission. Country Profile on Nutrition: Bangladesh. 2016;1:1–4.
https://ec.europa.eu/europeaid/sites/devco/files/2017_country_profile_on_nutrition_-_bangladesh.pdf.
30. Voluntary National Review. Nepal .:. Sustainable Development Knowledge Platform.
https://sustainabledevelopment.un.org/. 2017. https://sustainabledevelopment.un.org/memberstates/nepal.
31. Government of Republic of Zimbabwe. The Food and Nutrition Security Policy for Zimbabwe. 2012.
32. M. Rukuni and PMTSJMC. Zimbabwe’s food insecurity paradox: hunger amid potential. Zimbabwe’s Agric Revolut
Revisit. 2006;:631–718.
33. FAO. Regional Overview of Food Security and Nutrition in Africa 2017. The food security and nutrition–conflict nexus:
building resilience for food security, nutrition and peace. 2017. www.fao.org/publications.

Page 11/18

34. WFP. Zimbabwe : Results of exploratory food and nutrition security analysis. 2014; October.
http://documents.wfp.org/stellent/groups/public/documents/ena/wfp269095.pdf?
_ga=1.268767537.1770650897.1480427233.
35. Zimbabwe National Statistics Agency (ZIMSTAT), International I. Zimbabwe Demographic and Health Survey 2010-11.
Calverton, MarylandZIMSTAT ICF Int Inc. 2012;:1–470. doi:10.1017/CBO9781107415324.004.
36. ZDHS. Zimbabwe Demographic and Health Survey 2015. Statistics (Ber). 2016;:535.
doi:10.1017/CBO9781107415324.004.
37. Demographic Health Survey. Using-Datasets-for-Analysis. https://www.dhsprogram.com/data/Using-Datasets-forAnalysis.cfm. 2020.
38. Thornton JA. Dietary diversity and food security in South Africa: an application using NIDS wave 1. 2016;:36–54.
https://open.uct.ac.za/bitstream/handle/11427/20617/thesis_hum_2016_thornton_amy_julia.pdf?sequence=1.
39. Rutstein S. Steps to construct new DHS Wealth Index. Usaid. 2015;Demographi.
https://www.dhsprogram.com/programming/wealth
index/Steps_to_constructing_the_new_DHS_Wealth_Index.pdf%0Ahttp://www.dhsprogram.com/topics/wealthindex/Wealth-Index-Construction.cfm.
40. Department of health. Age Definitions. Dep Heal Repub South Africa. 2012;3 September:1–47.
41. Kanyongo GY. Zimbabwe’s public education system reforms: Successes and challenges. Int Educ J. 2005;6:65–74.
42. Erreygers G. Correcting the concentration index: a reply toWagstaff. J Health Econ. 2009.
43. Kjellsson G, Gerdtham UG. On correcting the concentration index for binary variables. J Health Econ. 2013;32:659–70.
doi:10.1016/j.jhealeco.2012.10.012.
44. Regidor E. Measures of health inequalities : part 2. 2004;:900–3.
45. Moreno-Betancur M, Latouche A, Menvielle G, Kunst AE, Rey G. Relative Index of Inequality and Slope Index of
Inequality: A Structured Regression Framework for Estimation. Epidemiology. 2015;26:518–27.
46. Moreno-Betancur M, Latouche A, Menvielle G, Kunst AE, Rey G. Relative Index of Inequality and Slope Index of
Inequality: A Structured Regression Framework for Estimation. Epidemiology. 2015;26:518–27.
47. Bosmans K, Cowell FA. The class of absolute decomposable inequality measures. Econ Lett. 2010;109:154–6.
48. Conceicao PN, Ferreira PM. The Young Person’s Guide to the Theil Index: Suggesting Intuitive Interpretations and
Exploring Analytical Applications. SSRN Electron J. 2005; January 2019.
49. Cowell FA. On the Structure of Additive Inequality Measures. Rev Econ Stud. 1980;47:521.
50. Cowell FA, Kuga K. Inequality measurement. An axiomatic approach. Eur Econ Rev. 1981;15:287–305.
51. Shorrocks AF. Inequality Decomposition by Population Subgroups. Econometrica. 1984;52:1369.
52. Jenkins S. Analysis of income distributions. Stata Tech Bull. 1999.
53. Jenkins S. The measurement of income inequality. In: Osberg L, eds. Economic inequality and poverty: international
perspectives. M, ESharpe, Inc. 1991.
54. Muszyńska J, Wędrowska E. Income inequality of households in Poland: A subgroup decomposition of generalized
entropy measures. Econometrics. 2018;22:43–64.
55. Novignon J, Aboagye E, Agyemang OS, Aryeetey G. Socioeconomic-related inequalities in child malnutrition: evidence
from the Ghana multiple indicator cluster survey. Health Econ Rev. 2015;5:1–11. doi:10.1186/s13561-015-0072-4.
56. Thorne-Lyman AL, Valpiani N, Sun K, Semba RD, Klotz CL, Kraemer K, et al. Household Dietary Diversity and Food
Expenditures Are Closely Linked in Rural Bangladesh, Increasing the Risk of Malnutrition Due to the Financial Crisis. J
Nutr. 2010;140:182S-188S. doi:10.3945/jn.109.110809.
57. Perez-Escamilla R, Bermudez O, Buccini GS, Kumanyika S, Lutter CK, Monsivais P, et al. Nutrition disparities and the
global burden of malnutrition. BMJ. 2018;361.
Page 12/18

58. Mwangome MK, Berkley JA. The reliability of weight-for-length/height Z scores in children. Matern Child Nutr.
2014;10:474–80.
59. Popkin B, Monteiro C, Swinburn B. Overview: Bellagio Conference on Program and Policy Options for Preventing
Obesity in the Low- and Middle-Income Countries. Obes Rev. 2013;14:1–8.
60. FAO. Regional Overview of Food Security and Nutrition in Africa 2017. food Secur Nutr nexus Build Resil food Secur
Nutr peace. 2017.

Tables
Table 1: Description of variables
Child sex

Recorded as; 0 male and 1 female

Child age groups

Recoded as: 0 neonate (1day-1month), 1 infant (1month-24months) and 2 young child (24months-59months)

Mothers' education

Recoded as; 0 no education, 1 primary, tertiary educated

Wealth index

Recoded into 3 categories as; 0 Poor (poorer & poorest), 1 Middle, 2 Rich (richer & richest)

Urban-rural residence Recoded 1 for urban and 2 for rural location

Table 2: Sample distribution and prevalence of malnutrition and food insecurity among children aged 0-59 months by Residence, Socioeconomic status, Mothers’ Education,
Child age for Zimbabwe 2010/11 & 2015.
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Characteristics

Prevalence of malnutrition %

% Difference

2010/11

2015

Male

54.42

49.01

Female

45.58

50.99

0.00

0.34

Poor

46.56

56.16

Middle

20.19

20.33

Rich

33.26

23.51

-9.75

0.00

0.00

Prevalence of food insecurity %

% Difference

2010/11

2015

-5.41

49.70

48.44

-1.26

5.41

50.30

51.56

1.26

0.08

0.01

9.6

51.75

53.75

2

0.14

19.03

18.41

-0.62

29.22

27.84

-1.38

0.00

0.01

Child Sex

Chi-square

Household Wealth Index

Chi-square

Mothers’ Education
No Education

1.47

1.34

-0.13

1.32

1.53

0.21

Primary

27.17

32.87

5.7

36.82

36.43

-0.39

Secondary

70.22

61.59

-8.63

59.62

58.96

-0.66

Tertiary

1.14

4.21

3.07

2.24

3.08

0.84

Chi-square

0.34

0.39

0.61

0.35

Child Age
Neonates

1.18

3.52

-2.34

5.03

7.12

90.62

88.80

1.82

70.22

65.43

4.79

Young Children

8.20

7.65

0.55

24.75

27.44

-2.69

Chi-square

1.47

1.86

1.79

1.89

Urban

27.70

17.47

-10.23

21.06

20.56

-0.5

Rural

72.30

82.53

10.23

78.94

79.44

0.5

0.00

0.00

0.00

0.00

Infants

-2.09

Residence

Chi-square

Table 3: Erreygers Normalised Concentration indices for nutrition status and food security status

Food Security Status
Period

Erreygers Normalised Concentration Index

Standard Error

P-value

2010-11

0.1610

0.0181

0.000

2015

0.2093

0.0191

0.000

Absolute difference

0.0483 ↑

Nutritional Status
Period

Erreygers Normalised Concentration Index

Standard Error

P-value

2010-11

-0.0028

0.0084

0.737

0.0094

0.005

2015
Absolute difference

-0.0264
0.0236 ↑

Table 4: Test of dominance between Nutrition_status2010_11 concentration curve and 45-degree equality line
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Variable

Significance level

Nutrition_status2010_11

Number points

5%

19

Non-dominance

Cumulative quintile shares for Nutrition_status_2010_11 reported with the output

Quantile

Standard Error

Cumulative share

Difference from population share

Difference from household wealth share

(%)

p-value

p-value

Q20

3.973

20.7

0.869

0.000

Q40

4.759

38.5%

0.754

0.000

Q60

4.877

55.1%

0.317

0.000

Q80

3.320

88.1%

0.014

0.000

Table 5: Population share and household wealth share of subgroups for food security and nutritional status distinguished by residence; 2010/11 & 2015
Food Security
2010/11
Region

Population

Mean

share

2015

Relative

Wealth

Population

mean

share

share

Mean

Relative

Wealth

mean

share

Urban

0.2415

0.30

1.47

0.3555

0.3198

0.37

1.45

0.4629

Rural

0.7585

0.16

0.85

0.6445

0.6802

0.20

0.79

0.5371

Nutritional Status
2010/11

2015

Region
Population

Mean

share

Relative

Wealth share

Population

mean

Mean

share

Relative

Wealth share

mean

Urban

0.2415

0.31

1.00

0.2407

0.3198

0.03

0.66

0.2114

Rural

0.7585

0.04

1.00

0.7593

0.6802

0.05

1.16

0.7886

Table 6: Theil indices for subgroups for food security status and nutritional status distinguished by residence and socioeconomic classes
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Theil index decomposed by residence
Food security status
2010/11

2015

Theil index [GE

Theil index [GE

(2)]

(2)]

Urban

1.1465

0.8364

Rural

2.3524

1.9495

Region

Nutritional status
2010/11

2015

Theil index [GE

Theil index [GE

(2)]

(2)]

-0.3101

12.0385

16.1539

4.1154

-0.4029

11.9878

9.0000

-2.9878

Absolute difference

Absolute difference

Theil index decomposed by socioeconomic status
Socio- economic

Food security status

class

2010/11

2015

Theil index [GE

Theil index [GE (2)]

(2)]

Nutritional status
2010/11

2015

Absolute

Theil index [GE

Theil index [GE (2)]

difference

(2)]

Absolute
difference

Poor

3.1453

2.2854

-0.8599

11.3636

8.3134

-3.0502

Middle

1.4222

1.6900

0.2678

14.7647

9.4546

-5.3101

Rich

1.3025

0.9034

-0.3991

11.6667

15.5147

3.8480

Table 7: Decomposition of the Theil indices by residence and socioeconomic classes for food security status and nutritional status
Overall, within and between group inequalities by residence
Food security status
Region

2010/11
Theil index [GE

Nutritional status
2015

Contribution

Theil index [GE (2)]

2010/11
Contribution

(2)]

Theil index [GE

2015

Contribution

(2)]

Theil index

Contribution

[GE (2)]

Overall

1.9237

100%

1.4343

100%

12.0000

100%

10.5081

100%

Within-

1.8882

98.4%

1.3872

97.5%

12.0000

96.4%

10.4811

92.7%

0.0355

1.6%

0.0471

2.5%

0.0000

3.6%

0.0270

7.3%

Group
Between
Group
Overall, within and between group inequalities by socioeconomic classes
Food security status

Nutritional status

Region
2010/11
Theil index [GE

2015

Contribution

(2)]

Theil index [GE

2010/11
Contribution

(2)]

Theil index

2015

Contribution

Theil index [GE (2)]

Contribution

[GE (2)]

Overall

1.9237

100%

1.4343

100%

12.0000

100%

10.5081

100%

Within-

1.8708

97.2%

1.3840

95.7%

11.9960

94.3

10.4741

96.4%

0.0530

2.8%

0.0502

4.3%

0.0040

5.7%

0.0341

3.6%

Group
Between
Group

Table 8: Population share and household wealth share of subgroups for food security and nutrition distinguished by socio-economic classes; 2010/11 & 2015
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Food Security Status
2010/11

2015

Socio- economic class
Population

Mean

share

Relative

Wealth share

mean

Population

Mean

share

Relative

Wealth

mean

share

Poor

0.4833

0.14

0.67

0.3214

0.4361

0.18

0.69

0.3029

Middle

0.1922

0.26

1.26

0.2424

0.1617

0.23

0.88

0.1429

Rich

0.3244

0.28

1.34

0.4363

0.4021

0.36

1.34

0.5543

Relative

Wealth

mean

share

Nutritional Status

2010/11
Population

Mean

share

2015

Relative

Wealth

Population

mean

share

share

Mean

Poor

0.4833

0.04

1.05

0.5093

0.4361

0.06

0.55

0.5447

Middle

0.1922

0.03

0.82

0.1574

0.1617

0.05

0.18

0.1789

Rich

0.3244

0.04

1.03

0.3333

0.4021

0.03

0.28

0.2764

Figures

Figure 1
Prevalence of child food insecurity across sub-regions in Sub-Saharan Africa. Source: FAO, Voices of the Hungry Project,
2016.
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Figure 2
Concentration curves of food security and malnutrition for 2010/11 and 2015
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