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ABSTRACT

Background: Childhood stunting is an issue of global public health concern, and its
irreversible effects can have far-reaching consequences, well into adulthood. Despite various
interventions and efforts, stunting in Zimbabwe remains high. Few studies have looked at the
factors associated with stunting, by province, in Zimbabwe. The aim of the study was to
contribute to the scientific evidence on this topic. This was done by describing stunting and its
associations with maternal and child health, nutrition and sociodemographic determinants at
provincial level. The second level was to map, visualise and describe stunting in relation to
physical geography by province in Zimbabwe. Methodology: A secondary data analysis of the
2015 Zimbabwe Demographic Health Survey (ZDHS) was conducted. Data on 6,511 children
under-five and their mothers were analysed. Using SPSS version 20, correlations between
stunting and selected variables were identified. ArcGIS software version 10.8 was used to
create maps to visualised stunting in relation to physical geography. Results: Overall, stunting
in children was 27%. The lowest prevalence (18.8%) of stunted children was observed in
Bulawayo, while the highest was in Matabeleland South (31.1%). The most occurring and
significant correlations at provincial level were between stunting and the number of months of
breastfeeding (positive, all p-values <0.001); stunting and mother’s education level (positive,
p-values from 0.000 - 0.005); and stunting and urban place of residence (positive, all p-values
<0.05). Less observed but significant correlations included anaemia; the number of living
children; mother’s age and vitamin A supplementation. High-level mapping and visualisation
suggested a potential link between physical geography and stunting. High temperatures, very
low rainfall patterns, high altitude and low crop yield, seemed to be contributing factors.
Conclusion: The study demonstrated factors associated with stunting by province.
Understanding of stunting and its associations by geographic area can be used to design and
target more context-specific interventions to address stunting in Zimbabwe.
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GLOSSARY OF TERMS AND DEFINITIONS

Anaemia

Climate

Climate change

Complementary feeding

Data visualisation

Exclusive breastfeeding

This condition occurs when there are low levels of healthy red
blood cells or haemoglobin. Iron-deficiency anaemia is the
most common type of anaemia. Women and children are high-

risk populations.

The average weather in a given area over a longer period of

time in terms of rainfall and temperature.

Climate change is a long-term shift in global or regional
climate patterns. Often, climate change refers specifically to
the rise in global temperatures from the mid-20th century to
present.

Compleh@ﬂaﬁeeﬁngﬁthe introduction of solid foods into
the diet of a baby who is drinking breast milk or formula milk.
It typically begins from six months of age and continues to 24
months or beyond.

The gArébhicéi_repfésfentaﬁdn of information and data by
using visual elements like charts, graphs, and maps to see and

understand trends, outliers and patterns in data.

This occurs when an infant receives only breast milk. No other
liquids, including water, or solids are given. The World Health
Organization recommends exclusive breastfeeding for the first

six months of life.

Geographic information
system mapping
Physical geography

Spatial analysis

Stunting

A framework for gathering, managing, and analysing data by

spatial location and organising layers of information into maps.

This refers to natural features on the earth’s surface including

landforms, drainage features, climate, soil and vegetation.

Any formal technique which studies entities using their

topological, geometric or geographic properties.

This is when a child has a low height for their age.
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GIS
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HAZ
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IYCF
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)
SDGs
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UNICEF
VIF
WASH
WHA
WHO
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Cost of Hunger in Africa Study
Demographic and Health Survey

European Commission
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Food and Nutrition Security Policy

Gross Domestic Product

Geographic Information System

Global Nutrition Report

Height for age Z-score

International Food Policy Research Institute
Infant and young child feeding

Maximising Quality of Scaling Up Nutrition
Southern African Development Community
Standard deviation

Sustainable Development Goals

Sanitation, Hygiene, Infant, Nutrition Efficacy
United Nations Children’s Fund

Variance inflation factor

Water, sanitation and hygiene

World Health Assembly

World Health Organization

Zimbabwe Demographic and Health Survey
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CHAPTER ONE

This chapter briefly introduces stunting and its effects globally and in Zimbabwe. Also
presented in this chapter is the statement of the problem, the aim and objectives of the current

study.

1. Introduction

Stunting is the most commonly used indicator of chronic malnutrition. It is assessed through
the measure of height-for-age Z-score, according to specific cut-offs (World Health
Organization - WHO, 2013). Therefore, a stunted child is one who has a low height in relation
to their age. At the population level, the prevalence of stunting usually refers to the proportion
of children aged 6-59 months who are classified with moderate and severe stunting (WHO,
2013). Chronic malnutrition, as indicated by stunting, is devastating to young children. It can
result in impaired child brain development, lower intelligence quotient, weakened immune
systems, and greater risk of diseases like diabetes and cancer later in life (Dewey and Begum,
2011). The effects of stunting not only last a child’s lifetime; they can also be passed on from
one generation to another, often perpetuating the poverty cycle (Black et al., 2008). Stunting is
also the leading cause of child mortality worldwide, accounting for 35% of all child deaths

(Black et al., 2008).

In Zimbabwe, stunting affects 27% of children under-five (Zimbabwe Demographic and Health
Survey - ZDHS, 2015). With almost one in four children stunted, the overall evidence of
successful implementation of stunting reduction interventions in Zimbabwe remains generally
weak [Dandajena, 2013; European Commission (EC), 2015]. One of the identified gaps is that
strategies to address stunting tend to be set at the national level with limited consideration to
in-country variations (Maximising Quality of Scaling Up Nutrition - MQSUN, 2014,
(Reinhardt and Fanzo, 2014). This is almost a one size fits all approach that does not delve into

the unique characteristics and attributes of stunting or other indicators of malnutrition by
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geographic location, specifically at the sub-national level (Raiten and Bremer, 2020). The result
is programmes that work in some areas but do not necessarily work, nor are they applicable
across the board. There is limited appreciation of the differences in epidemiology, occurrence,

and associations by location.

Furthermore, while spatially oriented approaches, including visualising and describing
malnutrition in relation to unique characteristics of a location such as physical geography or
environment are still seen as novelty methods. However, such outputs can help inform
development of targeted and inclusive multi-sectoral interventions to combat stunting at the
localised level (MQSUN, 2014). Undertaking such an exercise in Zimbabwe in
complementarity with determining associations of stunting with child, maternal and contextual
factors at provincial level, will also provide more contextual-based evidence about stunting by
location. This evidence will be used to inform targeted resource allocation to meet the World
Health Assembly (WHA) target of 40% reduction in the number of children under-five who

are stunted by 2025 (WHO, 2014).

1.1. Problem statement

The prevalence of stunting in Zimbabwean children under the age of five years was 34% in
2010 (ZDHS, 2010) and reported as 27% in the 2015 ZDHS. Despite the reduction, the
prevalence of 27% is high as per WHO classification. Moreover, based on the afore presented
data, the annual average rate of stunting reduction is just under 1.5%. The latest projections
anticipate that Zimbabwe will not meet the Zimbabwean government and WHA targets to
reduce stunting by 40% by 2025 (Irigoyen, 2017). High rates of stunting continue to be
observed in the country begging the need for further investigation of the contributory factors
associated with stunting, and defining these at the subnational level. Furthermore, while the
use of geographical mapping and visualisation of data to inform programming is gaining

traction within the health sector, its use and application remain somewhat limited in the field
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of nutrition (Kandala et al., 2011). With the exception of a few studies (Simler, 2006; Legg,
2008; Kandala et al., 2011; MQSUN, 2014; Bharti et al., 2019), not much work has been done
around nutrition in this area. As a result, nutrition programme planning and resource allocation
continue to be dominated and informed by aggregated results from national surveys without
necessarily probing the unique and potentially contributory characteristics which could include
physical geography, environmental or structural factors at the subnational level (Kiwanuka et
al., 2008). Using the latest national Demographic and Health Survey data (DHS), analysis of
stunting and its associations with determinants of child health and nutrition, coupled with
mapping and visualisation of stunting in relation to physical geography, could highlight
differences in drivers of stunting by province in Zimbabwe. The study will demonstrate the
value of including mapping and visualisation as part of nutrition research. It will showcase its
potential for use in better understanding localised factors, in this case physical geography, and
how these may interplay with stunting or other forms of malnutrition. This will contribute to
the evidence-base to inform implementation of the most appropriate nutrition-specific and
nutrition-sensitive interventions based on location.
1.2. Study aim

The aim of the study is to describe stunting and its associations with determinants of child
health and nutrition at the provincial level and to visualise stunting among children under five
years of age in Zimbabwe in relation to physical geography. The outcomes of this research will
be used to make more context-specific recommendations for the Zimbabwean government in
terms of prioritising, scaling up, and targeting necessary resources to provinces to prevent or

reduce stunting.

1.3. Objectives

1. To describe the prevalence of stunting and its associations with child health and nutrition

determinants by province in Zimbabwe using ZDHS 2015.
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2. To map, visualise and describe stunting in relation to physical geography by province.
3. To synthesise the findings of objectives 1 and 2 and present recommendations targeted to

the affected provinces in Zimbabwe.
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CHAPTERTWO

The primary focus of this chapter is on reviewing literature with regards to stunting. The
chapter begins with an in-depth review of stunting in terms of its global distribution,
significance and factors associated with stunting. This is followed by zooming into literature
specific to stunting in Zimbabwe. Lastly, to feed into addressing the second objective of the
study, a brief description of the provincial landscape of Zimbabwe, with a focus on physical

geography is presented.

2. Literature Review
2.1. Definition of stunting
Stunting can be defined as low height for age (WHO, 2010). It is mainly due to poor nutrition,

recurrent infections, or limited psychosocial stimulation (WHO, 2020). Tanjung, Prawitasari,
and Sjarif (2020) stressed that stunting is a continuous process, which starts with the
impairment of linear growth. Simply speaking, one may suspect stunting if a child does not
grow in length or height in line with their potential (Tanjung, Prawitasari, and Sjarif, 2020).
Stunting is determined by assessing a child’s length (for children less than two years old) or
height (for children age two years or older) and comparing the measurements with an
acceptable set of standard values (De Onis and Branca, 2016). The most widely used definition
of stunting was provided by WHO in 1995. According to this definition, stunting is “having a
height-for-age Z score (HAZ) <-2SD,” where SD refers to the standard deviation (WHO
Expert Committee, 1995). Despite the existence of international stunting standards, the
problem of stunting often goes unrecognised because it may be difficult to visually recognise
stunting (De Onis and Branca, 2016). De Groot et al. (2020) also confirmed that unlike
starvation, stunting may not always be obvious, especially in its mild form. The lack of routine
primary health care assessment in some communities also complicates the problem and

prevents the introduction of timely interventions.
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2.2. The global distribution of stunting in children

Stunting has unequal geographic distribution, as it disproportionately affects developing
countries (Black et al., 2008). The stunting rates in different countries indicate the levels of
inequality within the countries and, at the global level are a depiction of developed and less
developed countries. The biggest population of stunted children under the age of five is in Asia,
where at least 83.6 million children are stunted. Africa follows with 58.7 million stunted
children (United Nations Children’s Fund - UNICEF, 2019). The two continents contain the
bulk of the least developed countries globally. In Latin America, the number of children with
stunting reaches 5.1 million, while in North America, only 0.5 million children are stunted

(UNICEF, 2019). As such, more than half of all stunted children under the age of five live in

Asia, and more than one third live in Africa (UNICEF, 2019).
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Figure 1: Global and regional comparison of stunting prevalence in children under-five

(1990-2013)

Source: De Onis and Branca (2016)
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As depicted in Figure 1, the percentage of all children under the age of five who were stunted
was 26% in 2011, which was a decline from 40% in 1990. The highest prevalence was in
Southern Asia and Africa. Given the slow reduction in Africa as compared to that of Asia, De
Onis and Branca (2016) note that the situation is expected to escalate if there is no clear
intervention because Africa has high fertility rates. The forecast (Figure 2) shows that by 2025,

there will be an increase in the total number of stunted children in Africa, unlike in any other

region.
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Figure 2: Forecasts of regional and global stunting prevalence

Source: Black et al. (2013)

The research by Buisman et al. (2019) suggests that progress in stunting reduction in Sub-
Saharan African countries has been exceptionally uneven. The rates of stunting have been
alarmingly high or have even risen in countries such as Sierra Leone and Mozambique
(Buisman et al., 2019). Similar findings were reported by Asuman et al. (2019). These
researchers added that the incidence of this public health problem is higher among children

living in households with low socioeconomic status (Asuman et al., 2019). Data published in
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2015 showed that 39% of stunted children in the world come from this region (Adebisi et al.,
2019). Within Sub-Saharan Africa, Southern Africa is particularly challenged by high rates of
childhood stunting. Stunting prevalence is shown to be above 30% in 11 out of 16 countries in
the region [Southern Africa Development Community (SADC), 2019]. A prevalence of 30%
is classified as very high by the WHO (de Onis et al., 2018). Reduction in stunting in countries
in the region is occurring too slowly to meet the World Health Assembly (WHA) 2025 or
Sustainable Development Goals (SDG) 2030 targets (International Food Policy Research

Institute - IFPRI, 2016).

Like many countries in Sub-Saharan Africa, Zimbabwe has a high prevalence of stunting
among children under the age of five. According to the latest ZDHS of 2015, stunting affects
27% of children under the age of five in the country. In an earlier regional meta-analysis

conducted by Akombi et al. (2017), the prevalence of stunting in Zimbabwe in 2011 was 32%.

2.3. Why is stunting an issue of glabal public health concern?

Childhood stunting is one of the most significant impediments to human development (Global
Nutrition Report - GNR, 2018). 1t is a form of chronic malnutrition, which develops over a
long period of time (WHO, 2013). Stunting typically develops during the first 1,000 days which
is the time spanning roughly between conception and a child’s second birthday (Black et al.,
2008). It is a vital condition that calls for intervention by the fact that it is irreversible, and so
are its impacts (Dewey and Begum, 2011). Moreover, evidence points to stunting being a key
cause or contributor for underdevelopment in developing regions such as Southern Asia and
Sub-Saharan Africa where approximately 64 million and 47 million children respectively are
stunted (WHO, 2018). It is widely recognised that stunting early in life has severe adverse
consequences in terms of health, social development, and economic opportunities (WHO,

2020).
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While stunting manifests as a child under the age of five years being too short for their age
(Dewey and Begum, 2011), the less visible impacts of stunting are far more devastating (Bhutta
et al., 2008). For example, stunted children are more likely to become ill and face a higher risk
of dying (Black et al., 2008). Children suffering from stunting may never attain their full
possible height, and their brains may never develop to their full cognitive potential (Black et
al., 2013). Furthermore, they are more likely to drop out of school and grow up to be less
productive citizens with lower earning potential (Victora et al., 2008). As adults, stunted
children are at increased risk of nutrition-related chronic diseases, such as diabetes,
hypertension, and heart disease (Dewey and Begum, 2011; DeBoer et al., 2012). Collectively,
this translates into reduced economic productivity in developing countries and billions of
dollars in lost revenue as well as a high burden on national health systems (Victora et al., 2008;
Alderman, 2010). The community is hampered by the fact that stunting not only affects the
physical but also the neurocognitive development of children throughout their lives hence
affecting the society at large. In fact, research shows that reducing the prevalence of stunting
can increase gross domestic product (GDP) by up to 11% a year in Africa (Cost of Hunger in

Africa Study - COHA, 2013).

Stunting may also be accompanied by microcephaly, which is defined as “head circumference
two or more standard deviations below the age-adjusted mean” (Musisi and Jacobson, 2015).
It has been found that stunting also results in smaller brain volume and central nervous system
abnormalities (Musisi and Jacobson, 2015). A study by Olusanya (2012) revealed that
microcephalic infants tend to be significantly underweight and stunted. Regardless of their
status at birth, microcephalic infants at six to eight weeks are likely to be malnourished. These
findings demonstrate that head circumference may serve as a complementary screening tool
for the early diagnosis of malnourished infants (Olusanya, 2012). As stated by Guerrant et al.

(2013), a child’s height at their second birthday is the best predictor of cognitive development.
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This statement can be supported by numerous studies showing a significant association
between stunting and limited cognitive development. For example, a study by Woldehanna,
Berhman and Araya (2017) examined the effect of early childhood stunting on cognitive
achievement and found that this problem is significantly negatively associated with cognitive
performance. Such results were obtained after controlling for many confounding variables such
as the duration of breastfeeding, the history of diseases, as well as gender and household
income (Woldehanna Woldehanna, Berhman and Araya , 2017). Asiki et al. (2019) also found
that stunting is associated with fewer schooling years in low-income settings. Given the
aforementioned evidence, it is not surprising that stunting leads to poor cognition and

educational performance.

McGovern et al. (2017) found that a one centimetre increase in stature is associated with a 4%
increase in wages for men and a 6% increase in wages for women. Hoddinott et al. (2013) also
confirmed the association between stunting and adult wages, thus showing the convincing
economic rationale for stunting reduction. Finally, Chakravarty et al. (2019) stressed that
human capital development starts from early childhood, which means that stunting early in life
should be addressed to promote the development of human capital and break the cycle of

poverty.

Children who are stunted are at an increased risk for recurrent infections and are more likely
to die from pneumonia, diarrhoea, and measles (Oot et al., 2016). These infections can impair
the functionality of the body through a reduction in appetite, reduced functioning of intestinal
absorption, increase in catabolism, and re-direction of nutrients away from growth and towards
immune response (De Onis and Branca, 2016). These circumstances not only impact the child
through the deterioration of health but also make the child more susceptible to even more
chronic nutrition-related diseases such as anaemia and other deficiency diseases. To this end,
stunting has also been associated with deficiencies in other nutrients in children (Caulfield et
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al., 2006; Rahman et al., 2019). Given the often already weak immunity of such a child,
stunting, compounded with other health conditions, proves to be of vital concern and

perpetuates the ability of stunting to result in death.

Transgenerational health effects of stunting have also been reported in the literature. Musisi
and Jacobson (2015) argued that stunted girls grow up to become short women with
disproportionately smaller birth canals. Such women have an increased risk of obstructed labor,
so they may be encouraged to eat less so that they do not gain too much weight during
pregnancy. In this way, maternal malnutrition begins to affect the fetus and can result in child
stunting which in effect leads to the intergenerational cycle of malnutrition (Musisi and

Jacobson, 2015).

As a result of its far-reaching consequences, stunting prevalence is a key factor used as the
basis of nutrition programming decisions. The prevalence of stunting gives an indication of the
likelihood that a child under the age of five in a given population is not receiving adequate
nutrition to reach optimal growth and development (Prendergast and Humphrey, 2014).
Stunting is also the leading cause for child mortality worldwide, accounting for 35% of all

children deaths (Black et al., 2008).

2.4. The determinants of stunting

Malnutrition occupies a central place in Stewart et al. (2013)’s conceptual framework of
childhood stunting, which they developed as part of WHO’s initiative to combat this global
health problem. The scholars argued that poor quality foods are a serious problem due to several
factors including low micronutrient quality, low dietary diversity, and low energy content.
They criticised inadequate feeding practices such as infrequent or insufficient feeding, the lack
of high-nutrient food during illnesses, and non-responsive feeding. It is believed that
socioeconomic conditions and national and global differences are the main factors affecting
food security, childcare, and household environment, all of which, in turn, further affect disease
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occurrence, dietary intake, and children’s nutritional status (Zhihui et al., 2020). Indeed, it is
increasingly recognised that stunting may be caused by many other reasons besides

malnutrition.

2.4.1 Socio-demographic factors

Keino et al. (2014) state that, among other factors, stunting is also influenced by several socio-
demographic elements including the setting (rural/urban), gender, mother’s education and
occupation, household income, and sanitation. A similar broader perspective on stunting was
used by Wicaksono and Harsanti (2020), who explored determinants of stunting in Indonesia.
The researchers used a large sample of 76,165 children under five years. Factors associated
with stunting included gender (boys were found to be more at risk than girls), living in slums,
and large family size. Protective factors included having educated parents, living in an urban
area, and living in a province with a higher GDP (Wicaksono and Harsanti, 2020). A cross-
sectional study in Ethiopia with a sample of 410 children aged 6-59 months found that being
female, belonging to the age group of 25-59 months, and being underweight at birth were
positively associated with stunting (Abeway et al.;, 2018). Other associated factors identified

by Beal et al. (2018) included poor access to health care and living in rural areas.

Maradzika et al. (2016) conducted research in Harare using a sample of 342 mother-child pairs.
It was found that lack of maternal education was the major risk factor for stunting, and this was
aggravated by parental unemployment, birth weight, illness and infections, area of residence,
feeding practices, and dietary diversity (Maradzika et al., 2016). A more recent study by Ncube
et al. (2020) conducted in Insiza District of Matabeleland South province revealed that stunting
was associated with household headship, parents’ marital status, income, family size, parental
education, and religion. Yaya et al. (2020) found stunting to be more prevalent in Zimbabwean
boys compared to girls (29.6% versus 24%, respectively). Moreover, stunting affected rural

residents more than urban ones (28.5% versus 22.1%) (Yaya et al., 2020).
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2.4.2 Factors related to child dietary and nutrient intake

In a study by Beal et al. (2018), which included a comprehensive review of evidence on factors
causing stunting in Indonesia, revealed that stunting is associated with non-exclusive
breastfeeding for the first six months. A cross-sectional study by Martin (2001) on the impact
of breastfeeding on growth indicated that the length of breastfeeding in Britain was associated
with childhood stature, which continued into adulthood. The study further showed a significant
difference in the growth of children between those who were breastfed compared to those who
were given formula milk. At seven years of age, the two sets of children differed in height (with
those that breastfed being taller). In this study, breastfeeding was then noted to have been
related to the growth tempo of the child and had an impact on child growth hormones.
According to research by Muldiasman et al. (2018), early initiation of breastfeeding can prevent

stunting in children aged 6 to 59 months.

A study in Malawi by Kuchenbecker et al. (2014) found that compared to non-exclusively
breastfed children, those that were exclusively breastfed for the first six months of life were
taller, weighed more, and bore less risk of being stunted. The study found that the change from
breast milk to other fluids at the age of four months was closely associated with the increasing
risk of exposure to infections and prolonged diarrhoea that can cause stunting (Kuchenbecker
et al., 2014). A study by Yaya et al. (2020) noted the role of age and perception on the impact
of initiation to breastfeeding and concluded that the younger mothers 15-19 years were faster
at initiating non-exclusive breastfeeding practices compared to their counterparts who were
aged 25-34 years. The authors concluded that children born of younger mothers were more
prone to stunting, not only due to high chances of underweight but also the reduced knowledge
and willingness in practicing certain maternal practices, such as breastfeeding, that can prevent
stunting in children (Yaya et al., 2020). An investigation by Martin (2001) on stunting rates in

African countries including Togo, Zimbabwe, Uganda, and Nigeria, found that these were
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linked with the average duration of breastfeeding among mothers. However, a study in Pakistan
(Syeda et al., 2020), found that prolonged breastfeeding could well contribute to stunting. In
fact, the authors emphasised that efficient breastfeeding should not go beyond the age of two.
In the results, it was posited that the children who were breastfed for three years developed
severe stunting and were at higher risk for stunting in comparison to their peers aged two years
(Syeda, et al., 2020). In other words, too much of a good thing may have unintended negative
consequences. Certainly, this research shows the need to educate mothers and other caregivers
on the role of breastfeeding but should caution them on the danger of prolonged breastfeeding
beyond the age of two years, with this having a possibility to cause severe stunting. This may
be more applicable in certain settings where over-reliance on breast milk could result in

deprivation of energy and nutrients from a more diversified dietary intake.

In terms of micronutrients, Ssentongo et al. (2020) set out to identify the role of vitamin A in
the control of stunting in Uganda. The cross-sectional study findings showed that vitamin A
was able to control the secretion of the growth and thyroid-stimulating hormones which in turn
improved height gains in children (Ssentongo et al., 2020). However, the investigators noted
that while the findings could not be generalised and were rather population-specific,
interventions that involve the use of Vitamin A in Sub-Saharan Africa have shown possible
improvements to stunting. According to Rossa (2016), the main causes of stunting in
Zimbabwe include unbalanced diets among children in their first two years of life and poor
nutrition in pregnant women and breastfeeding mothers. Specifically, for Zimbabwe,
investigations by UNICEF have found that stunted children were more deficient in some
nutrients (Rossa, 2016). The first 1,000 days of a Zimbabwean child have been noted to be
typically nutritionally deficient in iron, calcium, vitamin A, and high-quality protein (Kairiza
et al, 2020). A research study by Kairiza et al. (2020) also found the prevalence of iron

deficiency anaemia to be very high (81%) in stunted children in Zimbabwe.
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Notably, a study by Prendergast et al. (2019) conducted in Zimbabwe showed that
improvements in child feeding could lead to improvements in linear growth among HIV-
infected children. Whereas, water, sanitation, and hygiene (WASH) interventions had no such
effect. Another study that needs to be mentioned in this relation is the one by Kairiza et al.
(2020) on the effect of food fortification on stunting in Zimbabwe. The sample used in this
study included 25,297 households with at least one child under the age of five. It was found
that food fortification reduces stunting and that women who adopt this practice are more likely
to improve their children’s growth status (Kairiza et al., 2020). Maradzika et al. (2016) and
Ncube et al. (2020) also found associations between stunting and child feeding practices,

including the number of meals a day and the dietary diversity of Zimbabwean mothers.

2.4.3 Physiological and disease-related factors

Repeated diarrhoeal episodes and infection may contribute to or drive stunting among children.
As explained by Guerrant et al. (2013), enteric infections have an adverse effect on gut health
and cause diarrhoea. Berhe et al. (2019) confirmed that prolonged diarrhoea may be one of
many causes of stunting in children aged 6-24 months. The problem is complicated by the fact
that children under the age of five are disproportionately exposed to infections associated with
taking non-breast milk, and more tendency to ingest contaminated materials. Infected children,
in turn, have a diminishing appetite, cannot absorb nutrients effectively, and lose nutrients, all
of which ultimately leads to stunting (Berhe et al., 2019). Enteric infections resulting in severe
diarrhoea can cause high mortality, and they are especially prevalent in developing areas
(Guerrant et al., 2013). As supported by research, children that are abruptly or prematurely
introduced to other fluids and foods before the age of six months are highly prone to exposure
to contaminants that can cause an increase in rates of infections as compared to children that
exclusively breastfed (Kuchenbecker et al., 2014; De Onis and Branca, 2016; Beal et al. 2018;

Chidziwisano et al., 2019). Unhygienic conditions align with increased risk for diarrhoea and
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associated illness and as such, go beyond causing stunting as found by Berhe et al. (2019) and,
also explained by Guerrant et al. (2013). This then sets up an environment where a vicious
cycle of malnutrition and infection perpetuates in young children, as illustrated by Rodriguez-

Morales et al. (2016) in Figure 3.

-Appetite loss
-Nutrient loss
-Malabsorption Malnutrition

-Altered metabolism

Nutrition and

Infection Cycle - :
e

-Lowered immunity

-Epithelial barrier

Infection darmags

-Weight loss
I I -Growth faltering

Figure 3: Nutrition and infection cycle

Source: Rodriguez-Morales et al., 2016

According to Reiten and Bremer (2020), physiological factors contributing to stunting may
include maternal-fetal interactions causing intrauterine growth retardation, as well as maternal
and pediatric infections. Tanjung, Prawitasari, and Sjarif (2020), in turn, mentioned genetic
and endocrine disorders as causes of stunting. Some researchers went further and examined the
problem of gut health and its association with stunting. For instance, Kumar et al. (2018)
explored the relationship between altered gut microbiota and child malnutrition. The scholars
compared gut microbiota collected from children from three countries and found impaired
metabolite production and reduced number of essential amino acids in children from

developing countries (Kumar et al., 2018). These findings were partially confirmed in a study
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by Vonaesch et al. (2018). However, these studies perceived altered gut microbiota as a
consequence rather than a cause of malnutrition. Furthermore, Dinh et al. (2016) argued that
moderate or severe malnutrition is associated with continued immaturity of the gut microbiota,
and this association warrants further research as it may show the path to treating stunting in
malnourished children. In a study with a sample of 202 stunted infants, it was found that
stunting begins in utero and is caused by low maternal insulin-like growth factor levels at birth
(Prendergast and Humphrey, 2014). Moreover, chronic inflammation during the first months

of life was also found to cause developmental impairment (Prendergast and Humphrey, 2014).

Infection with HIV was found to increase the incidence of stunting among Zimbabwean
children. A study by Omoni et al. (2017) involving an impressive sample of 14,110 children
found that HIV infection in utero or intrapartum was associated with very high rates of stunting
during the first two years of life. These findings support the position of WHO (2020), which

maintains that infections are closely connected to developmental failures early in life.

By learning the potential underlying disease and physiological factors, healthcare providers

could develop effective interventions aimed at addressing them.

2.4.4 Knowledge and behavioural factors

Health-seeking behaviour has been linked to stunting. Lack of antenatal care visits during
pregnancy, followed by irregular child growth monitoring checks have been found to cause
stunting (Abeway et al., 2018). Nshimyiryo et al. (2019) reported that a mother’s history of
not taking deworming medicine during pregnancy may also drive a child’s stunting, while
Gebre et al. (2019) found that, immunisation status was also a determinant of stunting. Studies
in the rural areas of Zimbabwe bring to the fore the extent to which behaviours, particularly
around infant and young child feeding (I'YCF) and child care, can drive stunting. In their study
in Gwanda District of Matabeleland South, Mundagowa et al. (2019) found that 89% of the

mothers had enough knowledge about exclusive breastfeeding, with 84% of them having a
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positive attitude towards the practice but only 36% of them breastfed their children. Such
findings underpin the need for a better understanding of behaviour-related factors and how
these contribute to stunting in different settings. In their research, Kairiza et al. (2020) also
highlighted behaviour as a key factor. When notified about the importance of fortified
supplements, mothers of children with micronutrient deficiencies were receptive and adopted
fortified supplements. This indicated that on the one hand, there is an issue of availability and
access to nutrient-rich foods, but on the other, lack of knowledge about good nutrition strongly

influences behaviour and subsequently nutritional outcomes.

2.4.5 Factors related to physical geography

Spatial analysis of stunting in districts of India revealed a positive association between extreme
temperature and stunting (Bharti, Dhillon and Narzay, 2019). As high as 40% of children living
in districts with very high temperatures (>402C) were stunted. The same study also found
stunting to be negatively associated with crop production. In other words, stunting increased
as crop production decreased (Bharti, Dhillon and Narzay, 2019). In their longitudinal study
covering 43 administrative zones of Ethiopia, Hagos et al. (2014) also observed a positive
association between stunting and temperature as well as stunting and rainfall. In terms of
precipitation patterns, both excessive rainfall and very low rainfall have been found to be
associated with worsening nutritional outcomes, including stunting, in children (Cooper et al.,
2019). Space-time modelling of cross-sectional studies from 2007 to 2010 in Somalia found
rainfall and vegetation cover to be strong predictors of stunting in different regions (Kinyoki

etal., 2016).

High altitude has also been associated with increased risk of stunting in a few studies. A study
in Tibet revealed that children living at an altitude greater than or equal to 3,500 metres above
sea level carried up to six times greater risk of being stunted (Dang, Yan and Yamamoto, 2008).

Research in Ethiopia also found that the odds of stunting were up to 1.4 times higher among
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children living at an altitude of 2,500 metres above sea level in comparison to those living
below 1,000 metres (Mohammed et al., 2020). Research has established that the link between
altitude and stunting originates during pregnancy (Baye, Hirvonen and Wu, 2020). Pregnant
women in high altitude settings with lower oxygen supply are at higher risk of fetal growth
restriction, which subsequently increases the risk of stunting in early childhood (Baye,

Hirvonen and Wu, 2020).

As a critical emerging global issue, climate change may also exacerbate the effect of
environmental conditions, making some regions and countries even more vulnerable to
stunting. Cooper et al. (2019) found that arid low-income countries, which are often affected
by droughts, have a high prevalence of stunting. As such, the role of physical geography in the
prevention of stunting comes to the fore, particularly given that for many countries, agricultural

activities provide the primary source of access to food to prevent chronic malnutrition.

2.4.6 Environmental factors

While these have not been covered extensively within the scope of the current study, Reiten
and Bremer (2020) state that environmental factors such as the physical environment might
also affect children’s growth. Sinharoy, Clasen, and Martorell (2020), in turn, noted that while
poor WASH conditions are indeed a problem, air quality may also be an important factor to

consider but stressed that more research is needed.

From the literature, factors determining stunting do indeed emerge at the earliest stage of a
child’s development and may not always be controlled. As noted by Zhihui et al. (2020), many
studies have attempted to assess the association of multiple factors with child development
failures in India, Rwanda, Bhutan, Nigeria, and other countries. However, the results are not
necessarily comparable across countries because there are unique sets of factors that affect
stunting in each country. Therefore, country-level research is strongly recommended. Although

these findings may not all be generalised to all countries, the review of the literature does
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provide a clear picture of the variety of individual, community, and social factors and impacts

that need to be considered in stunting prevention programmes.

2.5. Interventions to address stunting in Zimbabwe

There are several efforts underway to reduce stunting in Zimbabwe. However, one concern
raised by the UNICEF studies in Zimbabwe is that the interventions in the nutritional
dimension are limited in terms of coordination and resourcing (Food and Nutrition Council -
FNC and Kembo, 2018). There is need for improvements in the nature of interventions through
better identification of the causes or drivers of stunting in different parts of the country so as to

target them accordingly.

The 2014-2018 Zimbabwe National Nutrition Strategy mentions different factors that continue
to weaken the response and impact of the interventions. These include inadequate knowledge
of practitioners regarding child and maternal nutrition as well as inadequate WASH practices
and insufficient interventions aimed a teenage mothers and pregnant adolescents (FNC and
Kembo, 2018). UNICEF (2020) notes that only 4% of caregivers in Zimbabwe have adequate
knowledge on the right amounts and types of diet required for children in their first 1,000 days
of life. Interestingly however, Sanitation Hygiene Infant Nutrition Efficacy (SHINE) trials
which ran from 2012 to 2017 in Zimbabwe (Smith et al., 2015) and assessed the efficacy of
WASH and improved I'YCF interventions on nutrition concluded that these two interventions
were inefficient in reducing stunting and anaemia, even when combined, though I'YCF was

found to be slightly better on its own.

A number of national policies and programmes in Zimbabwe either directly or indirectly aim
to combat stunting. Noteworthy among these are the launch of the National Food Fortification
Strategy in 2015. This made it compulsory for major local food manufacturers to fortify
processed staple foods in the country with a target of reducing stunting and micronutrient
deficiencies among children (Kairiza et al., 2020). There is also the National Food and
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Nutrition Security Policy (FNSP) of 2013 which aims to “ensure adequate food and nutrition
security for all people at all times in Zimbabwe, particularly amongst the most vulnerable and
in line with our cultural norms and values and the concept of rebuilding and maintaining family
dignity ”. The policy is a government policy to overcome nutritional issues in the country.
However, Irigoyen (2017) notes that the government-led FNSP and other interventions to

address child malnutrition are fraught with several constraints as summarised in Figure 4.

Figure 4: Quality of National Food and Nutrition Policy and related interventions in

Zimbabwe

Source: Irigoyen (2017)

Despite very good stakeholder commitment and political effort, the evidence and objectives of
the FN'SP have been rated fair, and their feasibility and actions are very weak (Irigoyen, 2017).
The policy is not able to present measurable components and there seem to be concerns around

confidence in the government.

The above findings shed some light on the causes of stunting in Zimbabwe, as well as the
existing interventions to address it. In 2017, the EC recommended expanding the existing

knowledge on the causes of stunting in Zimbabwe to inform effective evidence-based
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interventions. More research is indeed needed to address the gaps in knowledge and help
policymakers introduce country- and region-specific programmes aimed at combatting
malnutrition and stunting. It also is important to gain a better appreciation for the potential
contribution that physical geography can have in the area of stunting. This includes variables
such as altitude, rainfall and temperature, among others. Reinhardt and Fanzo (2014) highlight
that stunting interventions have largely neglected biophysical factors and that unless these
factors are also taken into consideration, particularly with the emerging issues around climate
change, responses to stunting may not be comprehensive. It is against this backdrop that the
current study seeks to undertake mapping and visualisation of geographical factors in
characterising stunting by location, and to dig more into maternal, child and contextual

associations of stunting specifically at provincial level.

The literature reveals that stunting is associated with different factors. These include factors
such as age, gender, household income, environmental issues, among others, which have been
posited to impact the nature of nutrition and hence stunting in unique and indirect ways
(Wicaksono and Harsanti, 2020; Cooper et al., 2019). ‘It is therefore clear that determining the
causal relationships requires a comprehensive approach and an understanding of the complex
interactions between child development and these factors (Boah et al., 2019). As indicated by
Reiten and Bremer (2020) and partially supported by Scheffler et al. (2020) as well as Keino
et al. (2014), nutritional interventions alone may not be enough. Scholars call for embracing a
more holistic ecological approach to the problem of stunting. This approach considers a myriad
of other factors contributing to this condition (Reiten and Bremer, 2020). According to Rossa
(2016), UNICEF’s Regional Director of Southern Asia noted that there is a need for large scale
intervention programmes directed towards women and children in a bid to prevent stunting.
However, this professional also notes that the strength of these interventions is dependent on
the certainty of the evidence used for these interventions. Furthermore, these interventions are
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meant to focus on the most vulnerable children and mothers in different regions. Hence, the

importance of determining the associations of stunting by location can hardly be overestimated.
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CHAPTER THREE

This chapter presents the methodology of the current study in terms of study design, study
setting and study population. A description of the data collection and data cleaning processes
is provided, followed by an explanation of how the data was analysed. The chapter ends by

outlining the ethical considerations for the study.

3. Methodology
3.1. Study design

The current study is a retrospective quantitative descriptive study that utilised secondary data
from the 2015 ZDHS. The ZDHS is a single cross-sectional nationally representative survey

that was conducted over six months from July to December of 2015.

3.2. Study setting

The study is set in Zimbabwe, a Sub-Saharan African country which is divided into ten
provinces: Manicaland, Mashonaland Central, Mashonaland East, Mashonaland West,
Matabeleland North, Matabeleland South, Midlands, Masvingo, Harare, and Bulawayo as

presented in Figure 5.

Mashonaland
Central

Midlands

Figure 5: Provincial map of Zimbabwe

Source: Build Zimbabwe Alliance https://buildzimbabwe.org/business-recovery-plans/
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3.3. Study population
In the 2015 ZDHS, a total of 11,196 households were interviewed, and anthropometric

measurements for 6,511 children aged 0 to 59 months were included in the study. All
households with children of the aforementioned age group, with anthropometric measurements,
specifically height data available, were included in the secondary study. The ZDHS yielded an

overall 99% household response rate; 96% women response rate and 92% male response rate.

3.4. Data Collection

Permission to access the 2015 ZDHS data, which is the most recent DHS conducted in
Zimbabwe, was sought and granted from The Demographics and Health Surveys Program

(http://dhsprogram.com).

The ZDHS administered a women’s questionnaire to collect information from women between
the ages of 15 and 49 years on various topics including background characteristic,
breastfeeding and infant and feeding practices, vaccinations and childhood illnesses among
others. Height measurements were carried out for all children aged 0-59 months in all
households. As per standard global practice, the recumbent length was measured for children
under 24 months of age while standing height was measured for older children. Height-for-age
was calculated using the anthropometric measurements that were taken in the study. For the
weight measurements, SECA digital electronic scales were used, while ShorrBoards® were
used for height and length in the survey. They were expressed in terms of deviation from the

median (Z-scores) for individual children, using the WHO growth standards published in 2006.

For the current secondary study, the files with the relevant datasets, in this case the ones
containing, health, nutrition and socio-demographic information about women and children

were extracted from the DHS electronic system onto SPSS as follows:

Stunting: interpreted as height for age Z-score which is less than -2, in line with WHO new

growth standards.
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The following maternal and child factors were considered in this study for investigating

association with stunting:

Health and nutrition-related factors: months breastfed, anaemia, vitamin A supplementation,

vaccination status and possession of a health card.

Socio-demographic factors: mother’s age, mother’s highest level of education, number of

living children, mother’s employment status and place of residence (urban/rural).

The physical geography mapping and visualisation design was informed by a similar study
(Legg, 2008). Legg (2008) used gridded data on topography and climate, including rainfall and
temperature, in West and Central Africa to establish how ecological zones and climate related
to child nutritional status in the region. Simler (2006) used publicly available geo-referenced
data including information on climatic conditions (mean annual rainfall and mean temperature)
and integrated the geo-referenced data with the tabular data from the DHS to map nutrition by

region and district in Tanzania.

For this study, Landsat satellite imagery on rainfall, temperature, altitude and vegetation type

for Zimbabwe was extracted from Earth On Demand (https://earthondemand.astraea.earth/).

Earth On Demand is a global repository of imagery that is publically available for mapping and

visual analysis to meet different information needs.

3.4.1. Mapping and visualisation by physical geography

The stunting data was extracted onto Excel and from there converted into shapefiles to enable
mapping on ArcGIS software (see Appendix 1 and Appendix 2 for the Excel and ArcGIS data
collection tools, respectively). ArcGIS is an information system for working with maps and
geographic information. It is maintained by ESRI, a California-based international supplier of
geographic system software which was founded in 1969. ArcGIS is used for creating and using

maps, compiling geographic data, analysing mapped information, sharing and discovering
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geographic information, using maps and geographic information in a range of applications, and
managing geographic information in a database. The specific version of ArcGIS used for the

study was ArcGIS Desktop Advanced Version 10.8 (2019.2 Windows License).

ArcGIS was used to illustrate, through geographical information system (GIS) mapping, the
distribution pattern of stunting across provinces in Zimbabwe in relation to physical geography
namely, altitude, climate (rainfall and temperature) and vegetation type. This information was
then used to describe the landscape across the provinces and make some inferences on how

physical geography could also be a factor with regards to the distribution of stunting.

3.5. Data Cleaning

Data management involved checking the dataset containing responses on health, nutrition and
socio-demographic characteristics of children and their mothers for extreme and inconsistent
values. Outliers and flagged cases were removed for all the variables. In some instances, for
example, vitamin Ay where there were various response categories, these were merged to be

categorical (dichotomous) therefore only have yes/no response.

3.6. Data Analysis

Because of the categorical nature of the data, Pearson’s correlation was to evaluate if any
significant associations existed between these selected data (i.e. the categories of the maternal
and child health/ nutrition/ socio-demographic factors). Spearman correlations on the other
hand was used to evaluate the relationships involving the ordinal variables (i.e. stunting and
the associated maternal and child health/nutrition/socio-demographic factors). The
aforementioned analyses were done for each variable by province to a total of ten provinces
across Zimbabwe. The test of statistical significance used was the p-value <0.05. To identify
which of the variables had the strongest association with stunting, a regression analysis was
performed. The statistical package used for the analyses was the IBM Statistical Package for

Social Science (SPSS) software, version 20.
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3.7. Validity

Validity in research indicates the extent to which a study measures what it is meant to measure
(Creswell, 2014). In the current study, validity suggests the degree to which the association
between stunting and health, nutrition and socio-demographic factors, as well as mapping and
visualisation of stunting in relation to physical geography, are effectively measured using
appropriate tools. For the analysis of associations, the nutritional status related data was
described in line with global thresholds/cut-off points used to categorise the respective
indicators, for example, the WHO classification of stunting prevalence by low, medium, high
and very high. The validity of the mapping and visualisation exercise was improved by
extracting satellite imagery for Zimbabwe not more than five years old. Given that stunting is
a chronic indicator that evolves over an extended period, and characteristically does not
fluctuate, the use of physical geography imagery not more than five years old was an

appropriate point of comparisan.

3.8. Reliability
Reliability indicates the consistency of the results of the study (Creswell, 2014). For the

descriptive analysis, validity was increased by only investigating the strength of associations
for variables that had complete data sets or not more than 10% in missing data. For the mapping
and visualisation exercise, the primary researcher collected and mapped the data, and an
independent person (a geographical information system specialist) checked the accuracy of the
information. This was done by mapping the same data set on a smaller scale and verifying this
against the maps produced by the primary researcher. The study was fully electronically based
and managed online with desktop backup, therefore did not involve any manual manipulation

of the data.
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3.9. Generalisability of the study results

All provinces of Zimbabwe were included in the study. As such, the study results are
generalisable to the entire country of Zimbabwe. However, it is important to note that there
will be different characteristics by province observed, as per the objectives of the study. While
the current study undertook a provincial analysis of the association of stunting with
determinants identified specifically for the Zimbabwe context as well as mapping based on the
physical geography of Zimbabwe. Therefore, the principles, particularly in terms of the
approach and methodology to inform better nutrition programming by geographic location, are
of relevance and interest to different countries and settings with similar characteristics as

Zimbabwe.

3.10. Ethical Considerations

The current study relied solely on the 2015 ZDHS database, the permission of which was
granted by the International DHS and the ZDHS Programme (see Appendix 3), who are the
data owners. All ZDHS datasets were made available to the researcher. The data was already
de-identified and anonymised at the time when data was mined, hence participant consent was
not sought to view this data. The research project is registered with the University of the
Western Cape (UWC)’s the Higher Degrees Committee. Because the data was publicly
available and could only be accessed on request and data were de-identified at the time of
mining it, the ethics exemption was granted by the UWC’s Humanity and Social Science
Research Ethics Committee (HSSREC) (Reference Number: HS20/6/11, see Appendix 4). The
accessed data is being used for research purposes only and will be kept in a password-protected
computer of the primary investigator for 5 years and discarded thereafter. The primary

researcher is the only one who knows the password to the data repository.
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CHAPTER FOUR

This chapter presents the outcomes of the current study based on its objectives. These outcomes
are presented in three parts: Part 1, showing the basic statistics of the data; Part 2, shows the
relationships established between stunting and the indicators/variables across the ten provinces
in Zimbabwe; and Part 3, presents maps and visualisation characterising stunting by physical

geography in Zimbabwe.

4. Results

4.1. Part 1: The characteristics of the participants and stunting by province
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Table 4.1: Percent (%) distribution of child and maternal health, nutrition and socio-demographic characteristics of study population (N) by

province, analysis of 2015 ZDHS dataset

Province (%) Total
Manicaland  Mashonaland  Mashonaland  Mashonaland  Matabeleland  Matabeleland ~ Midlands Masvingo  Harare Bulawayo (N)
Central East West North South
Stunted Height for age 30.3 28.7 24.5 271.7 235 31.1 27.4 26.8 23.0 18.8 5768
<-2SD
Months of <6 months 11.1 8.7 9.1 175 8.9 9.6 12.9 105 10.1 6.6 722
breastfeeding
7 - 12 months 16.0 12.3 9.2 9.7 9.5 6.6 11.9 8.8 9.7 6.4 455
13 - 18 months 12.6 14.2 8.9 9.6 9.8 5.3 11.9 12.6 10.1 5.0 437
19 - 24 months 15.9 9.1 8.0 8.0 11.4 6.8 9.1 13.6 8.0 10.2 88
>24 months 8.7 8.7 4.3 4.3 13.0 13.0 17.4 8.7 13.0 8.7 23
Ever breastfed, 11.6 115 8.8 12.0 7.6 7.6 114 10.2 12.1 72 4250
not currently
breastfeeding
Never breastfed 12.1 6.4 9.6 11.5 10.8 10.2 115 8.3 10.8 8.9 157
Anaemia Severe 0.9 0.2 0.6 0.0 0.8 0.0 0.4 0.7 0.7 1.0 21
Moderate 14.3 15.2 15.2 15.0 15.7 17.7 16.0 10.7 19.9 14.5 638
Mild 25.9 19.4 22.7 25.4 21.3 24.2 22.4 175 22.8 20.3 922
Not anaemic 59.0 65.2 61.6 59.6 62.2 58.1 61.1 71.1 56.7 64.1 2572
Received No 31.1 29.0 22.6 29.7 19.9 32.0 24.9 255 22.6 17.7 903
Viamin Ao ccination 51.7 52.4 545 45.9 673 47.8 46.0 54.7 49.6 61.6 1834
date on card
Reported by 15.8 17.8 22.0 23.6 12.7 19.4 27.6 18.8 25.7 20.3 719
mother
Vaccination 1.0 0.5 0.3 0.8 0.0 0.0 0.2 0.8 0.5 0.4 17
marked on card
Don't know 0.5 0.3 0.6 0.0 0.0 0.7 12 0.3 15 0.0 19
Ever had No 59.4 55.2 415 61.4 6.7 9.7 61.6 49.3 27.2 11.9 291
vaceination v o 40.6 448 56.6 386 933 90.3 34.9 50.7 717 88.1 382
Don't know 0.0 0.0 1.9 0.0 0.0 0.0 35 0.0 1.1 0.0 5
No card 11.9 6.9 7.6 6.2 16 3.2 7.0 7.0 0.8 25 201
31
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Province (%) Total
Manicaland  Mashonaland  Mashonaland  Mashonaland  Matabeleland  Matabeleland ~ Midlands Masvingo Harare Bulawayo (N)
Central East West North South
Has health Yes. seen 75.2 79.0 79.9 77.7 89.2 76.6 72.9 80.4 76.1 79.7 2736
card Yes. not seen 6.1 11.7 73 11.0 46 6.1 111 48 132 6.8 298
No longer has 6.8 2.4 5.1 5.1 4.6 14.0 9.0 7.8 9.9 11.0 257
Mother's age ggrfg 5.8 7.7 7.0 6.2 9.0 9.1 6.7 5.7 2.7 4.4 388
20-24 24.2 228 233 25.4 27.9 311 26.3 225 20.7 27.2 1522
25-29 28.9 25.4 26.6 25.7 20.7 25.6 28.0 27.2 30.8 25.3 1638
30-34 24.7 222 22.4 20.8 21.7 18.9 21.6 23.7 28.1 23.7 1406
35-39 9.5 13.1 11.7 16.7 12.4 8.9 11.6 14.6 11.8 14.0 765
40-44 5.6 7.7 8.1 4.4 6.8 6.1 45 5.5 5.3 4.4 355
45-49 1.2 1.0 0.9 0.8 1.6 0.2 1.3 0.8 0.6 0.9 58
Highest No education 2.0 2.2 0.2 il.5 0.2 0.6 0.4 1.6 0.0 0.9 63
lefvuefatio”a' Primary 330 429 29.0 32.9 442 265 32.1 28.2 104 114 1806
Secondary 61.5 51.6 66.8 60.0 52.6 66.9 61.1 63.8 81.3 72.8 3901
Higher 3.4 3.3 4.0 5.6 3.0 5.9 6.4 6.5 8.3 14.9 362
Number of 0 1.0 0.7 0.2 0.8 0.4 0.6 0.7 0.5 0.4 0.9 39
lci;:iilrljgren 1 19.4 19.9 22.8 18.1 257 29.2 25.6 20.4 231 326 1414
2 28.4 246 26.4 315 29.1 35.2 245 31.8 311 30.0 1781
3 215 23.7 22.2 21.2 18.7 17.2 20.7 22.3 235 18.8 1303
4 14.4 185 141 14.6 11.6 7.8 15.5 12.7 12.0 9.8 826
5 9.9 6.7 8.6 8.3 7.2 5.1 7.8 6.8 7.3 5.1 457
26 5.4 6.0 5.7 5.5 7.4 4.9 5.0 5.5 2.6 25 312
Respondent No 62.5 61.3 49.9 52.2 771 67.8 58.5 64.1 49.1 51.2 3620
&forrfi?]tg'y Yes 375 38.7 50.1 4738 229 322 415 35.9 50.9 488 2512
Type of place  Urban 28.7 211 28.4 32.6 25.9 35.2 34.3 24.7 63.6 100.0 2316
of residence g ral 713 78.9 716 67.4 741 64.8 65.7 753 36.4 0.0 3816
N = the combined total number of respondents (women or children) across all provinces with regards to the specific variable that was measured.
32
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The below narrative describes the results presented in Table 4.1.

From the study population, the prevalence of stunting in Zimbabwe ranges from 18.8% in
Bulawayo to 31.3% in Matabeleland South, with the combined (national) prevalence of
stunting being 27% as measured in the ZDHS. When classified according to WHO thresholds
for stunting where <2.5% = very low; 2.5 to <10% = low; 10 to <20% = medium; 20 to <30%
= high and >30% = very high, then: Bulawayo is the only province with medium stunting
prevalence; Mashonaland Central, Mashonaland East, Mashonaland West, Mashonaland
North, Midlands, Masvingo and Harare are high, while Manicaland and Matabeleland South

are very high.

Midlands and Matabeleland West were the two provinces with the highest proportion of
children breastfed for six months or less (12.9% and 12.5% respectively). The proportion of
children breastfed for 19 to 24 months was highest in Manicaland (13.6%) followed by

Masvingo at 13.6%.

The prevalence of anaemia was the highest in Harare, where 43.4% of the children were
anaemic. The lowest was for Masvingo (28.9%). In terms of severity, Harare also had the
highest combined proportion of children with moderate and severe anaemia (19.9%), while the
lowest was in Mashonaland East with 15% of children being moderately anaemic, there were

N0 Severe cases.

Vitamin A; was received and recorded on health cards of at least 45% of children across all
provinces. Coverage of vitamin A; was highest in Bulawayo, where only 17.7% of children
had not received supplementation. On the other hand, the proportion of children in Manicaland
and Matabeleland South who had not received vitamin A; was almost double that of Bulawayo

(31.1% and 32%, respectively).
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In terms of vaccination, this varied widely by province. Matabeleland North, Matabeleland
South and Bulawayo were the provinces with the highest proportions of children who had ever
been vaccinated (93.3%, 90.3% and 88.1%, respectively). At the other end of the spectrum,
only 34.9% and 38.9% of children in the Midlands and Mashonaland West had ever had

vaccination.

Across all provinces, at least 75% of children had a health card that could be seen at the time

of the survey.

Matabeleland North (9%) and Matabeleland South (9.1%) had the highest proportion of
mothers aged between 15 and 19 years. The lowest was Bulawayo at 4.4%. In fact, over 40%
of mothers in Matabeleland South were below the age of 25 years. Harare had the lowest
proportion of adolescent mothers, with only 2.7% being aged between 15 and 19 years.
Mashonaland West and Mashonaland Central had the highest proportions of mothers aged 35

years and above (21.9% and 20.9%, respectively).

With regards to highest maternal education level, for all provinces, more than half of mothers
had attained secondary level - this ranged from 51.6% of mothers in Mashonaland Central to
81.3% of mothers in Harare. At 44.2%, Matabeleland North had the highest proportion of
mothers with primary level as the highest education attained, while Mashonaland Central had

the highest proportion of mothers who were not educated (2.2%).

Harare was the province with the highest proportion of women having one child. In most
provinces, higher proportions of women tended to have two or three children, except for
Mashonaland Central which had a comparatively higher proportion of women with four
children (18.5%). Matabeleland North was the province with the highest proportion of its

women (7.4%) having six or more children.
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On maternal employment status, Mashonaland East and Harare had the highest proportion of
mothers who were working, 50.1% and 50.9% respectively. As compared to other provinces,
Matabeleland North distinctly stood out as having the lowest proportion of mothers who were
working with only 22.9% of mothers working, meaning over three-quarters of the mothers were

not employed.

Finally, in terms of place of residence, Harare and Bulawayo had the highest proportion of
urban inhabitants. In fact, 100% of respondents in Bulawayo were classified as urban followed
by Harare at 63.6%. Mashonaland Central (78.9%) and Masvingo (75.3%) had the highest

proportion of rural inhabitants.

4.2. Part 2: Association betweenstunting and selécted indicators

The following variables were analysed for association with stunting: breastfeeding anaemia
vitamin A1 mother’s age, education level, living children and place of residence. The remaining
two variables namely, vaccination and health card were excluded as there were significant gaps
in the datasets as follows: vaccination (88.9% of the data was missing) and health card (43.1%
of the data was missing). The exclusion was in line with one of the guiding principles of the
current study, as outlined earlier in the methodology, which was to only investigate association
for variables with complete or near-complete data sets (cut-off point of no more than 10%

missing data).

The analysis scale that has been used for determining the strength of the correlations was set
accordingly. The provinces in which the results were retrieved were coded in order to show the
correlation of the different variables per province. Table 4.2 presents the key of the provincial
correlations, followed by Table 4.3 outlining the analysis scale used to determine the strength

of correlations.
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Table 4.2: Provincial codes

Code Province

1 Manicaland

2 Mashonaland Central
3 Mashonaland East
4 Mashonaland West
5 Matabeleland North
6 Matabeleland South
7 Midlands

8 Masvingo

9 Harare

10 Bulawayo

Table 4.3: Analysis scale

R-value Correlation
.00-.19 Very weak
.20-.39 Weak
40-.59 Moderate
.60-.79 Strong
.80-1.0 Very strong

The results show only weak or very weak correlations with all the different variables in all

analyses. In the different results, outliers were identified and removed as noted for each

variable.
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4.2.1. Association between stunting and months of breastfeeding

Data detailing how long a child was breastfed (duration of breastfeeding) and the stunting
levels was normally distributed and continuous by distribution and data types. However,
months of breastfeeding contained two significant outliers; 93 and 94 that were removed.

Assumptions were met for Pearson’s correlation. Based on the provincial data obtained, Table

4.4 illustrates correlations between these two variables in the different provinces.

Table 4.4: Correlation between months of child breastfeeding per province

Code | Province Finding

1 Manicaland Weak negative correlation significant at 0.01 (r=-.291; n=
218; p=.000)

2 Mashonaland Central | No significant correlation

3 Mashonaland East Weak negative correlation significant at 0.05 (r=-.209; n=
138; p=.014).

4 Mashonaland West Weak negative correlation significant at 0.01 (r=-.371; n=
171; p=.000).

5 Matabeleland North Very weak negative correlation significant at 0.05 (r= -

.159; n=156; p=.047).

6 Matabeleland South No significant correlation

7 Midlands No significant correlation

8 Masvingo Weak negative correlation significant at 0.01 (r=-.357; n=
173; p=.000).

9 Harare No significant correlation

10 Bulawayo No significant correlation
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Provinces 1, 3-5 and 8, negative and significant correlations were observed. This suggested
that, when the number of months of breastfeeding decreased, the level of stunting increased.
For provinces 1, 4 and 8, (i.e. Manicaland, Mashonaland West and Masvingo) the data
reveals high significance (all p values are < 0.001). However, the correlation outcomes
remained weak (i.e. the r values were less than 0.4).

4.2.2. Association between stunting and anaemia
Data detailing the acquisition of anaemia was categorical (ordinal) data which was normally
distributed with no significant outliers in this data. Assumptions for Pearson’s were not met
therefore a Spearman’s correlation was done. Based on the provincial data obtained, Table

4.5 illustrates correlations between these two variables by province.

Table 4.5: Correlation between stunting and anaemia

Code Province Finding

1 Manicaland Very weak positive correlation significant at 0.01

(r=".123; n= 464; p=.008).

2 Mashonaland Central No significant correlation
3 Mashonaland East No significant correlation
4 Mashonaland West No significant correlation
5 Matabeleland North No significant correlation
6 Matabeleland South No significant correlation
7 Midlands No significant correlation
8 Masvingo No significant correlation
9 Harare Weak positive correlation significant at 0.01 (r=

.210; n=439; p=.000)

10 Bulawayo No significant correlation
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Positive and significant correlations were identified in two provinces coded 1 and 9. The p-
values that are less than 0.001 indicate that these relationships are significant; however, the r
values of less than 0.4 also show that the correlation is weak. Since the anaemia variable is
coded on a scale of 1=severe anaemia and 4=not anaemic, the findings in the two provinces
suggest that the level of anaemia increased with an increase in stunting.
4.2.3. Association between stunting and received Vitamin Al

Data detailing a child’s receipt of Vitamin A:; was normally distributed and
categorical/dichotomous. Categories were merged to make this a yes/no variable. Assumptions
were not met for Pearson’s therefore a Spearman’s correlation was done. Table 4.6 presents the

results.

Table 4.6: Correlation between stunting and child receiving Vitamin A

Code Province Finding

1 Manicaland No significant correlation
2 Mashonaland Central No significant correlation
3 Mashonaland East No significant correlation
4 Mashonaland West No significant correlation
5 Matabeleland North No significant correlation
6 Matabeleland South No significant correlation
7 Midlands No significant correlation
8 Masvingo Weak negative correlation significant at 0.01 (r= -

.209; n= 328; p=.000)

9 Harare No significant correlation
10 Bulawayo No significant correlation
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The results showed no correlation for nine of the provinces except province coded 8
(Masvingo) which showed a weak negative and significant correlation (r=-0.209; n= 328; p=
0.000). This suggests that when Vitamin Az decreased, stunting increased. The p-value of 0.000
(at p<0.01) showed that the relationship was very significant but remains weak. Also, similar
results were retrieved for correlation between stunting and vitamin Ay in the last 6 months
variable in which only Masvingo province had a significant weak negative correlation with
stunting (r=-0.103; n=525; p=0.019) (data not shown in Table 4.6).
4.2.4. Association between stunting and mother’s age

Data detailing the mother’s age as well as the stunting levels was normally distributed and
continuous by distribution and data types. However, stunting contained three significant

outliers; 9996, 9997 and 9998 that were removed while the mother’s age contained no
significant outliers. Assumptions were met for a Pearson’s correlation. Based on the provincial

data obtained, Table 4.7 illustrates correlations between these two variables in the different

provinces.

Table 4.7: Correlation between stunting and mother’s age by province

Code Province Finding

1 Manicaland No significant correlation
2 Mashonaland Central No significant correlation
3 Mashonaland East No significant correlation
4 Mashonaland West No significant correlation
5 Matabeleland North No significant correlation
6 Matabeleland South No significant correlation
7 Midlands No significant correlation
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Code Province Finding

8 Masvingo Very weak negative correlation significant at 0.01

(r="-.166; n=528; p=.000)

9 Harare No significant correlation

10 Bulawayo No significant correlation

The results showed a very weak negative and significant correlation at 0.01 (r=-0.166;
n=528; p=0.000) between stunting and mother’s age in Masvingo province. This indicated
that, when the mothers’ age increased, stunting decreased. P-value of 0.000 showed that the
results are highly significant, but this is still a very weak correlation.

4.2.5. Association between stunting'and highest maternal level of education
Data detailing the mother’s highest level of education was categorical (ordinal) data, which was
normally distributed, while the stunting levels was normally distributed and continuous by
distribution and data types, respectively. There were no significant outliers. Assumptions for
Pearson’s were not met, so Spearman’s correlation was used. Based on the provincial data
obtained, Table 4.8 illustrates correlations between these two variables in the different

provinces.

Table 4.8: Correlation between stunting and mother’s level of education

Code Province Finding

1 Manicaland Very weak positive correlation significant at 0.01 (r=

.136; n=613; p=.001)

2 Mashonaland Central Very weak positive correlation significant at 0.01 (r=

.118; n=571; p=.005)
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Code Province Finding

3 Mashonaland East Very weak positive correlation significant at 0.01 (r=

.138; n=437; p=.004)

4 Mashonaland West No significant correlation
5 Matabeleland North No significant correlation
6 Matabeleland South No significant correlation
7 Midlands Very weak positive correlation significant at 0.01 (r=

.159; n=572; p=.000)

8 Masvingo Very weak positive correlation significant at 0.01 (r=

141, n="528, p=-001)

9 Harare Weak positive correlation significant at 0.01 (r=.207,;
n=533; p=.000)
10 Bulawayo Very weak positive correlation significant at 0.05 (r=

.138; n=339; p=.011)

For all the provinces except for provinces 4 and 5, weak and very weak positive correlations
were observed. These outcomes show that the level of stunting increases with an increase in
the level of education. Moreover, the p-values ranged from 0.000 to 0.005 for provinces coded
1(0.001), 2 (0.005), 3 (0.004), 7 (0.000), 8 (0.001) and 9 (0.000). This shows that the outcomes
are highly significant though the correlation coefficients are very weak.
4.2.6. Association between stunting and number of living children

Data detailing the numbers of living children of the mothers as well as the stunting levels was
normally distributed and continuous by distribution and data types. The number of living
children did not contain significant outliers. The assumptions were met for Pearson’s

correlation, and the results are presented in Table 4.9.
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Table 4.9: Correlation of stunting with number of living children

Code Province Finding

1 Manicaland No significant correlation

2 Mashonaland Central | No significant correlation

3 Mashonaland East No significant correlation

4 Mashonaland West | No significant correlation

5 Matabeleland North | No significant correlation

6 Matabeleland South | No significant correlation

7 Midlands No significant correlation

8 Masvingo Very weak negative correlation significant at 0.01 (r= -
.197; n=528; p=.000).

9 Harare Very weak negative correlation significant at 0.01 (r= -
1121; n= 533;1p=.008).

10 Bulawayo No significant correlation

The results indicated no significant correlations in eight out of the 10 provinces. The two
provinces (coded 8 and 9) showed very weak negative, and significant correlations. This means
that the level of stunting increased as the number of children a woman had decreased.
Additionally, the p-values of 0.000 and 0.005 also pointed out that the results are highly
significant, but still a weak correlation.
4.2.7. Association between stunting and maternal employment

Data detailing the mother’s employment status was categorical (dichotomous) data, which was
normally distributed, while the stunting levels was normally distributed and continuous by
distribution and data types respectively. There were no significant outliers. Assumptions for

Pearson’s were not met, so Spearman’s correlation was used. Table 4.10 presents the results
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which show that no significant correlations were found between mother’s employment status

and stunting in any of the provinces.

Table 4.10: Correlation between stunting and maternal employment status

Code Province Finding

1 Manicaland No significant correlation
2 Mashonaland Central | No significant correlation
3 Mashonaland East No significant correlation
4 Mashonaland West | No significant correlation
5 Matabeleland North | No significant correlation
6 Matabeleland South | No significant correlation
7 Midlands No significant correlation
8 Masvingo No significant correlation
9 Harare No significant correlation
10 Bulawayo No significant correlation

4.2.8. Association between'stunting'and place of residence

Data detailing respondent’s place of residence was categorical (dichotomous) data, which was

normally distributed, while the stunting levels were normally distributed and continuous by
distribution and data types respectively. There were no significant outliers. Assumptions for

Pearson’s were not met, so Spearman’s correlation was used. Table 4.11 presents the results.

Table 4.11: Correlation between stunting and place of residence

Code Province Finding

1 Manicaland Very weak negative correlation significant at 0.01 (r= -

.133; n=613; p=.001)
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Code Province Finding

2 Mashonaland Central | No significant correlation

3 Mashonaland East Very weak negative correlation significant at 0.05 (r= -
.116; n=437; p=.015)

4 Mashonaland West | No significant correlation

5 Matabeleland North | There is a very weak negative correlation significant at
0.05 (r="-.096; n= 433; p=.046)

6 Matabeleland South | No significant correlation

7 Midlands No significant correlation

8 Masvingo No significant correlation

9 Harare Very weak negative correlation significant at 0.01 (r= -
.130; n=533; p=.003)

10 Bulawayo This could not be calculated as all the participants in
the province formed part of the urban category

The results showed weak negative and significant correlations for four provinces namely,

Manicaland (r=-0.133; n= 613; p= 0.001); Mashonaland East (r= -0.116; n= 437; p= 0.015);

Matabeleland North (r=-0.096; n= 433; p= 0.046) and Harare (r=-0.130; n= 533; p= 0.003).

This suggests that stunting decreased with urban place of residence. The p-values were all

<0.05 showed that the results were highly significant though the correlation outcomes remained

very weak (r values were below 0.2).

4.2.9. Multiple regression analysis

Assumptions for conducting multiple regression

All the original variables were included in the multiple regression analysis. The dependent

variable (stunting) was measured on a continuous scale while there are two or more

http://etd.uwc.ac.za/

45




independent variables, which are either continuous or categorical. Additionally, because the
collinearity diagnostic appears to be higher than 30 (32.541), we might be concerned that there
could be too much multicollinearity. However, on inspecting the variance inflation factor (VIF)
values, all of them were between 1 and 5, an indication of mild correlation between independent
variables included in the current model. As such, there should be no concern

for multicollinearity.

In the current study, the standardised residuals were inspected, and the assumption of normally
distributed residuals is therefore met. Following this, a scatter plot was inspected to assess
homoscedasticity, and it appears that this assumption holds and there is homoscedasticity. The
Durbin-Watson statistic =1.664 showing that residuals are mostly uncorrelated, therefore this

assumption is met, and there appears to be independence of observations. The Cook’s D and

leverage values were inspected, and it appears that there are no influential cases.

Interpretation of the output

R-squared = 0.200, which means that the independent variables used can predict 20% of the
stunting scores. On inspection of the model significance, it is revealed that the overall model
is not statistically significant which showed that the regression model is not a good fit for the
data. Looking at the independent variables, the data reveals that there is only one statistically
significant predictor of stunting, and this is the months of breastfeeding (p=0.039) (see Table

4.12). At 5%, none of the other independent variables are statistically significant.
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Table 4.12: Results of multiple regression analysis

Coefficients®
Standardized
Unstandaridized Coefficients Coefficients §5.0% Confidence Interval for B Correlations Collinearity Statistics
Madel B Std. Error Beta t Sig. Lower Bound | UpperBound | Zero-order | Partial Part Tolerance WIF
1 {Constant) -38.574 155 964 - 811 -360 566 28347
Respondent's current age 9,737 4.961 484 1.963 056 -.249 19.723 07a 278 259 287 3.489
Highest educational level -60.645 37.886 -.250 -1.601 16 -136.905 16,615 0z -.230 =21 AR 1.406
Maonths of breastfeeding -12.376 5.814 - 316 -2:128 -24.082 -670 - 169 -.289 .23 740 1.267
Kumber of living children -28.384 17486 - 464 -1.708 094 -65.103 5334 -074 -244 -.225 235 4.248
Respondent currently 38.943 39.079 144 498 324 -39.6649 17654 143 146 32 827 1.208
warking
Has health card -11.243 A7.620 - 042 - 144 846 =127 226 104.740 086 -029 -026 376 2661
Ever had vaccination -3.379 42,944 -03 -.079 938 -BO 821 33.064 014 -012 -010 662 1.612
Received Vitamin A1 25136 459480 o4 408 614 -74 461 124733 139 074 067 505 1.982
{most recent)
Anemia level 19,994 21.186 140 843 350 -22672 62,660 &2 138 124 740 1.266
Type of place of -46.971 45768 -165 -1.026 310 -139.097 45155 =197 -150 -135 672 1.488
residence

a. DependentVariahle: Height/Age standard deviation (new WHO)

When the part correlation value (circled in green) is squared, the amount of unique variance is attained in accordance to the contribution of

dependent variable by each variable. Therefore, breastfeeding contributes 8.94% unique variance.
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4.3. Part 3: Characterising stunting by physical geography at provincial level

The current study used mapping and visualisation to describe stunting in relation to physical
geography in the different provinces. The variables that were mapped were altitude, climate

(rainfall and temperature) and vegetation.

4.3.1. Stunting and altitude

Figure 6 presents the visualisation of stunting with altitude in Zimbabwe.
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Figure 6: Altitude and stunting prevalence by province
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Provinces with very high (230%) stunting (Matabeleland South and Manicaland):

Matabeleland South with the highest prevalence of stunting has a predominantly lower altitude

in comparison to Manicaland with the second highest prevalence, also highest altitude in the

country. For the remaining provinces (stunting prevalence range from 18.8% to 27.4%), higher

prevalence is generally observed in the provinces that lie at higher altitudes.

4.3.2. Stunting and rainfall

Figure 7 presents the visualisation of stunting with rainfall patterns in Zimbabwe.
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Figure 7: Annual mean rainfall and stunting prevalence by province
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In relation to rainfall/precipitation, Matabeleland South, the province with the highest levels of
stunting receives the lowest amount of rainfall. On the other hand, Manicaland province, which
has the second highest levels of stunting, records the highest rainfall in the country but with
some areas of low to moderate rainfall (Figure 7). Provinces with high stunting prevalence
(Harare, Mashonaland East, Mashonaland West, Mashonaland Central, Midlands,
Matabeleland North and Masvingo) have predominantly low to very low annual rainfall
patterns (<350mm) with the exception of Mashonaland West province which has about a fifth
of the land receiving moderate rainfall. Lastly, Bulawayo, the only province with medium

stunting prevalence (<20%), receives low amounts of rainfall.

4.3.3. Stunting and temperattre

Figure 8 presents the visualisation of stunting with rainfall patterns in Zimbabwe.
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Figure 8: Maximum temperature and stunting prevalence by province

Matabeleland South predominantly has temperatures above 382C with some parts above 41°C,

while Manicaland is the coolest province in the country with temperatures in the eastern most

parts falling below 30.82C. The rest of Manicaland comprises of a mixture of temperatures
generally falling between 352C and 40°C. For provinces with high stunting (20-<30%), most

are characterised by warm to hot climates. Bulawayo, with the lowest prevalence of stunting

has moderate to high temperatures.
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4.3.4. Stunting and vegetation type

Figure 9 presents the visualisation of stunting and vegetation type in Zimbabwe.
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Figure 9: Vegetation and stunting prevalence by province

Matabeleland South with the highest prevalence of stunting in the country is dominated by
shrubs with cropland being sparse. On the other hand, Manicaland, with second highest

prevalence at 30.3% has a large proportion of the land utilised for crops with higher coverage
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of trees. However, the province also has some parts where there are high amounts of rainfall

characterised by aquatic vegetation and prone to flooding.
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CHAPTER FIVE

This chapter discusses the findings of this study. The discussion reflects on the results of the
research and puts some possible explanations for these findings forward, also corroborating or
contrasting these findings with available and relevant literature. The limitations of the study

are also noted as these contribute to how the findings are interpreted.

5. Discussion

The overall aim of this study was to analyse the association between stunting and maternal and
child health, nutrition and socio-demographic factors by province in Zimbabwe, as well as a
map and visualise stunting by physical geography, and by province. The variables investigated
were:

Health and nutrition-related factors: months breastfed, anaemia, vitamin Az supplementation,
vaccination status and possession of a health card.

Socio-demographic factors: mother’s age, mather’s highest level of education, number of living
children, mother’s employment status and place of residence (urban/rural).

Physical geography: altitude, climate (rainfall and temperature) and vegetation type.

The below discussion is presented in descending order, beginning with the variables that had

significant correlations with stunting in most provinces and ending with the least.

5.1. Stunting and mother’s highest level of education

Mother's highest level of education stood out as the most cross-cutting factor associated with
stunting in Zimbabwe. Interestingly and contrary to other research in Zimbabwe (Maradzika et
al., 2016), the current study revealed a significant and positive correlation between stunting
and maternal education. This was found in seven out of the ten provinces namely, Bulawayo,

Harare, Manicaland, Mashonaland Central, Mashonaland East, Masvingo and Midlands. In

http://etd.uwc.ac.za/ >



other words, in these provinces, stunting increased with an increase in the level of education of
the mother. Previous research conducted in Harare province, which houses the capital of the
country, found that low maternal education was a major risk factor for stunting (Maradzika et
al., 2016). This was also asserted by Ncube et al. (2020) from their research in Matabeleland
South. The finding of the current study is therefore at odds with most research, perhaps the
most relevant being the analysis of maternal education and stunting in Malawi, Tanzania and
Zimbabwe by Makoko (2013) which was based on the most current DHS data at the time. In
the case of Zimbabwe, the DHS data set used was for 2005-6. In the stated research, maternal
education was found to be inversely related to stunting. Yaya et al. (2020) also assert that
stunting cases in Zimbabwe are higher within rural areas which are characterised by lower
education levels, both maternal and paternal. Certainly, for most developing country contexts,
higher educational level is a proxy for other socioeconomic indicators such as employment,
earning potential and better access to basic goods and services. The general assumption and,
often proven to be the case, is that with increased maternal education comes better knowledge
and ability to make more informed. decisions regarding child health, care and nutrition.
Research has found that generally, lower maternal education means poor employment
opportunities, lower socioeconomic status, poorer nutrition and limited access to health
services (Beal et al., 2018, Zhihui et al., 2020, Maradzika et al., 2016).

On the other side of the coin, the results could also point to globalisation and how this has
potentially had an influence and impact on dietary patterns and habits, particularly among the
more educated. With higher education comes better job opportunities and higher purchasing
power resulting in dietary and lifestyle changes because of increased access to unhealthy foods
(Tydeman-Edwards, Van Rooyen and Walsh, 2018). At the same time, excessive marketing,
which is almost ‘aspirational’ in nature, by large multinational food companies has resulted in

more educated mothers opting to use breast milk substitutes such as formula milk, instead of
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breastfeeding (Kraak et al., 2016). For example, a study in Pakistan found that highly educated
mothers were the highest users of formula milk (Hazir et al., 2013). An additional factor that
could be at play among women with higher education is that they are more likely to be
employed, which may disrupt breastfeeding. In fact, a study in Manicaland (Maxwell et al.,
2015) revealed that working mothers were more unable to exclusively breastfeed their children
compared to the non-working mothers (58.2% compared to 79.2% were able to exclusively
breastfeed). The mothers noted that barriers to the practice included time; lack of support from
men; pressure from family to include other foods; lack of interest to breastfeed; and cultural
beliefs and practices (Maxwell at al., 2015). Such findings raise the alarm on the general
tendency of nutrition implementers to concentrate efforts such as I'YCF counselling and
promotion towards less educated mothers, based on their socio-demographic vulnerabilities,
with few interventions in place for more educated mothers. This study highlights the
importance of holistic and inclusive nutrition programmes targeting mothers across different
strata.

The above-stated, it is important to note that, over 50% of the participants were women with
secondary education, while also across all provinces, less than 2.5% of the participants had no

education. This may have influenced the outcome of this association.

5.2. Stunting and duration of breastfeeding
Like other research (Martin, 2001; Magadi, 2011; Yaya et al., 2020) that used evidence from
DHS data and had a focus on Africa, the current study found a significant negative correlation
between breastfeeding and stunting. In this study, breastfeeding was associated with stunting
in five provinces (Manicaland, Matabeleland North, Matabeleland South, Matabeleland West
and Masvingo) where stunting was more prevalent among children who were breastfed for a
shorter period. The multiple regression analysis also found the duration of breastfeeding to
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have the strongest association with stunting. The significance of the findings is even more
relevant and telling given that two of the above five provinces namely, Matabeleland South
and Manicaland, were also the provinces that recorded the highest stunting rates in the 2015
ZDHS (31.1% and 30.3% respectively). These findings confirm the importance of
breastfeeding as part of the first 1,000 days package of cost-effective interventions to prevent
stunting. Bhutta et al. (2013) and others (Vesel et al., 2010; Magadi, 2011; Yaya et al., 2020)
confirm the link between duration of breastfeeding and child nutritional status, including
vertical/linear growth. Beal et al. (2018) highlighted the role of exclusive breastfeeding for the
first six months of life as crucial. Breast milk is known to provide complete nutrition to meet
all the energy and nutrient requirements of a child for the first six months, followed by
appropriate complementary feeding (Marriott et al., 2012). Indicatively, a reduction in the
length of breastfeeding means that a child cannot attain the full nutritional benefits of breast
milk (Beal et al., 2018).

While some research (Syeda et al., 2020) cautions around prolonged breastfeeding and that this
might pose a significant risk for stunting, the overwhelming evidence is, for the most part, that
the benefits of breastfeeding far outweigh any potential negative effects with regards to stunting

in children. The results of the current study support this.

5.3. Stunting and place of residence

The current study found a significant and negative correlation between stunting and residing in
an urban area in Manicaland, Mashonaland East, Matabeleland North and Harare. In these
provinces, stunting was lower among urban inhabitants. This finding is supported by wide
research in Sub-Saharan Africa (Keino et al., 2014), Zimbabwe (Maradzika et al., 2016),
Indonesia (Beal et al., 2018; Wicaksono and Harsanti, 2020). This suggests that in the stated
provinces of Zimbabwe, intensity of efforts, including allocation of resources for stunting
prevention programmes should be prioritised to the more rural settings.
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5.4. Stunting and childhood anaemia

The current study found positive and significant correlations between stunting and anaemia in
children in Harare and Manicaland provinces. This finding is in line with other studies that
have found this positive association and, specifically, that the more severe the anaemia, the
more likely a child is to be stunted (Malako et al., 2019; Hailu, Bogale and Beyene, 2020). A
2018 analysis of large-scale household data found 81% of stunted children below the age of
five had iron deficiency anaemia (Kairiza et al., 2020). This association between stunting and
anaemia can possibly be explained by the fact that stunting and anaemia often have poor dietary
intake and/or disease as common denominators (Geda et al., 2021). Of interest to note is the
finding for Harare province, which is also the capital of Zimbabwe. The correlation between
stunting and anaemia in the predominantly urban setting potentially speaks to issues around
access to healthy diets. This could point to the effects of globalisation on dietary patterns and
habits of dwellers in urban and peri-urban communities and is an area that could benefit from
further research.

On the one hand, people in urban settings have over time adopted a more ‘westernised’ lifestyle
with a tendency to move away from traditional diets, which are more balanced and nutritious
(Tydeman-Edwards, Van Rooyen and Walsh, 2018). Essentially, this compromises the quality
of the diet children consume and may affect micronutrient status. At the other end of the
spectrum, however, and perhaps more relevant in the Zimbabwe context, are the effects that
the mass rural-urban migration over the last decade have had in terms of affordability of healthy
diets among the urban poor (Muchadenyika and Williams, 2016). Although not widely
researched, urbanisation could compromise the ability to access and consume iron-rich foods
which are mainly found in animal protein sources (Horton, Alderman and Rivera, 2008), often
not within reach of rural to urban migrants. Therefore, programming with a focus on addressing

the nutritional needs among urban vulnerable is an important consideration.
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5.5. Stunting and number of living children

The results of this study revealed a negative correlation between stunting and the number of
living children in Masvingo and Harare provinces. For the remaining provinces, there was no
significant correlation between stunting and the number of children a woman had. The latter
aligns with Kravdal and Kodzi (2011), who assert that, at best, a very weak association exists
between stunting and the number of children. Findings from a meta-analysis of DHS data for
35 countries in Sub-Saharan Africa (Yaya et al., 2020) indicate that shorter birth intervals, not
necessarily the number of children, could be a stronger determinant for stunting. Another
consideration is that mothers with more living children might have the advantage of a stronger
support network at home. For example, older children in the home might take on more
responsibilities in terms of household chores and in so doing, free the mother up to care for the

younger children in terms of feeding and other infant and child-care practices.

5.6. Stunting and vitamin A supplementation

Except for Masvingo province, the results did not reveal any significant correlation between
stunting and a child receiving vitamin A supplementation across all provinces in Zimbabwe.
Masvingo showed a significant negative correlation where stunting was more prevalent among
children who had not received vitamin A supplementation. This was the case for both ‘received
vitamin A;” and ‘received vitamin A in the last six months’. These findings suggest that while
a clear cause and effect link between stunting and vitamin A supplementation has not been
clearly established for Zimbabwe, there may be context-specific variations, in this case,
Masvingo province which may warrant further investigation. While there is also limited
research globally on the association between stunting and vitamin A supplementation in
children, a randomised controlled trial in Indonesia revealed that vitamin A supplementation

improved linear growth among preschool children (Hadi et al., 2000). In their research, which
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analysed 2008 DHS data in Kenya, Kimani-Murage et al. (2013) also found that receiving
vitamin A supplementation was significantly negatively associated with stunting in children
under the age of two.

Whether or not children received vitamin A supplementation not only speaks to the
physiological or health benefits to an individual of doing so, but also sheds light to other
contextual factors. For example, in settings where vitamin A supplementation is provided at
healthcare facilities, adherence of primary caregivers to vitamin A schedules also speaks to
health seeking behaviour. At the same time, in contexts where vitamin A supplementation is
primarily delivered through mass campaigns, the number of children who received vitamin A
supplementation informs on the success of such campaigns in terms of coverage and access.
As such, research that probes more on vitamin A supplementation and its links to stunting could
also provide insights into other important factors for consideration in broader public health and

nutrition programming.

5.7. Stunting and mother’sage
Like vitamin A supplementation, mother’s age was also only significantly correlated with
stunting in Masvingo. The correlation was negative, that is, stunting decreased as the age of
the mother increased. The findings align with other studies that have observed lower stunting
rates with increasing age of the mother (Nguyen et al., 2019; Chirande et al., 2015; Darteh,
Acquah and Kumi-Kyereme, 2014; Mzumara et al., 2014). The finding for Masvingo province
is also consistent with a review by Yaya et al. (2020) that found that, in Zimbabwe, children
born to younger mothers were more prone to stunting. This group of mothers was characterised
by lower education, knowledge and awareness on various issues including antenatal care,

appropriate I'YCF, hygiene (Yaya et al., 2020).
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5.8. Stunting and maternal employment status

Whether a mother is employed or not has economic and social effects which extend to the
health and nutrition of a child. Increased income contributes to improved access to food, health
care and other essential services (Ukwuani and Suchindran, 2003). This is more so when it is
awoman generating the earning. It is well established and backed by research that when women
are in empowered and have control over money, this has a positive effect on health and
nutritional outcomes of children (Shroff et al., 2011). On the other end of the spectrum, when
a mother is employed this entails longer time spent away from home which can have negative
impact in terms of engaging in optimal I'YCF practices such as timely breastfeeding and
consumption of appropriate complementary foods (Waldfogel, 2002). Notwithstanding the
above, the current study did not find any significant correlation between stunting and mother’s
employment status in any of the provinces. This aligns with findings by Eshete et al. (2017)
and Chavez-Zarate et al. (2019) whose research revealed no associations between the two

variables.

5.9. Insights on stunting and physical geography

While the mapping and visualisation of stunting by factors linked to physical geography was
done at provincial level, therefore not as granular as what would have been observed if mapping
had been done at a lower level such as district or sub-district level, there are some clear insights
from the exercise. In fact, despite spatial analysis or other techniques not being fully applied,
given the extent of aggregation of the data, the visual observations particularly from mapping
of the two provinces of Matabeleland South and Manicaland which have the highest stunting
rates in the country (>30%, classified as very high), begin to paint a picture which can be further
illuminated with further research. The mapping exercise showed that Matabeleland South
province, with the highest stunting prevalence in the country, has very low rainfall patterns and

is dominated by temperatures above 382C. Very high temperature has been established as a
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determinant of stunting in several studies (Hagos et al., 2014; Bharti, Dhillon and Narzary,
2019), while literature also supports that low rainfall, especially in drought prone areas, may
be a key driver of stunting (Hagos et al., 2014; Cooper et al., 2019). Manicaland, which has the
second highest stunting prevalence nationally, is the province lying at the highest altitude in
the country. The highest elevation is close to 2,500 metres above sea level. The province also
receives the highest aggregate rainfall in the country and, based on the vegetation map, some
are prone to flooding. While not an extensively researched area, a few studies that have been
conducted have revealed a positive association between stunting and altitude (Dang, Yan and
Yamamoto, 2008; Mohammed et al., 2020) and that the negative effects of this begin during
pregnancy (Baye, Hirvonen and Wu, 2020). Cooper et al. (2019) have revealed that excessive
rainfall can also be a problem. In their research, areas prone to flooding were associated with
poor stunting outcomes (Cooper et al., 2019). This could be due to crops being destroyed by
the rains. The effect of this is decreased food security at the household and individual levels,
particularly in communities that rely on agricultural yield for food consumption and as a source

of livelihood.

Zimbabwe is divided into five natural regions as presented in Figure 10, Region I is the most
favourable for intensive farming of cash crops including tea and coffee, as well as beef, maize,
dairy and fruits (Masarakufa, 2020). As seen in Figure 10, most of Manicaland province lies in
this region. On the other end of the scale lies Region V, which is characterised by extensive
farming as it has very low agricultural productivity potential, hence a limited focus on maize
and other small grains (Masarakufa, 2020). Half of Matabeleland South, most parts of
Masvingo, and parts of Matabeleland North, Midlands and Mashonaland West provinces fall
in this region. It is interesting to note that despite the high agricultural yield and diversified
crop production in Manicaland, it has very high stunting rates in children. This implies that

there could also be some behavioural or cultural issues at play, which were not included within
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the scope of the current study. It also shows that the availability of food does not necessarily
translate to access and consumption, as there are other factors that influence nutritional

behaviours, and these also need to be understood in order to address them.
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Figure 10: Natural regions of Zimbabwe

Source: Poulisse and Van den Bergen (2006)

The overall observations from the visual mapping exercise are particularly relevant given the
emerging issue of climate change and its impacts globally. This begs the question of the extent
to which climate change has an effect on nutritional outcomes including stunting. Already,
modelling exercises in the region predict an up to 23% increase in severe stunting in Sub-
Saharan Africa in the next 30 years if the current conditions related to climate change continue
with little to no intervention (Lloyd, Kovats and Chalabi, 2011). Researchers have also forecast
that climate change could particularly increase stunting in regions that are highly dependent on
rain for agriculture (Grace et al., 2012). Zimbabwe is such a country. Not only is most of the
country dependent on rain-fed agriculture, but also, the geographical landscape does not favour
much intensive farming of diversified crops (Poulisse and Van den Bergen, 2006). Therefore,
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any further deterioration in terms of climate will mean extended dry periods in drought-prone
regions. In the absence of other interventions or innovations, this could, through several direct

and indirect links, ultimately result in more children becoming stunted.

5.10. Limitations of the study

While this study has many important outcomes, there are limitations that need to be considered.
For instance, the current study is based on secondary ZDHS data that was collected in 2015.
As such, the depth of descriptive analysis is limited to the confines of the outcomes of the
indicators that were collected for the ZDHS study. For example, the lowest geographical level
of data collected for the 2015 ZDHS was at the provincial level. The provincial level is
therefore, the lowest level of analysis that can be conducted for the current study. Likewise,
the mapping and visualisation of stunting by physical geography was kept high level as there
were not many data points, for example, district level stunting data, to enable further zooming

in and undertaking of spatial and hotspot analysis.

Furthermore, while 2015 is the latest year in which a DHS was undertaken in Zimbabwe, the
data is five years old. While indeed stunting is a chronic indicator (Black et al., 2008), there
have been some changes in the Zimbabwe nutrition trajectory since the 2015 ZDHS. To
circumvent this, the literature review has been comprehensive to ensure that the most recent
literature and evidence on the stunting landscape in Zimbabwe is given due consideration
particularly when discussing the study results. Lastly, given the complexity of stunting and its
drivers, it is acknowledged that there may be unidentified confounders that may remain
unaddressed in the study. However, it is important to note that this was minimised by
identifying and controlling for the most relevant and known confounding factors for stunting

that were available in the ZDHS database.
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CHAPTER SIX

This chapter presents the conclusion and recommendations from the current study. The focus
is around findings that were of significance in the current study and to the extent possible,
province-specific recommendations are provided. Areas for consideration in future research

are included in the conclusion.

6. Conclusion and Recommendations

6.1. Conclusion

Stunting has been noted to still be high in Zimbabwe and found to be related to conditions and
characteristics that range from individual to maternal, societal and environmental, among
others. In order to make better informed policy and programmatic decisions, it is essential to
gain an appreciation of the factors contributing to stunting and explore these different
associations at lower geographical levels.

From the results of the current secondary study based on provincial level data from the 2015
ZDHS, one can conclude that within the context of Zimbabwe, duration of breastfeeding is the
maternal/child health and nutrition variable most associated with stunting. However, the study
revealed gaps in literature specifically around the potential effect of urbanisation on I'YCF
among more educated mothers. This was further underpinned by the association between
stunting and anaemia in provinces with relatively higher populations in Zimbabwe.

With regards to sociodemographic characteristics, maternal education level is the variable most
associated with stunting at provincial level. The mapping and visualisation exercise also
highlighted that physical geography characteristics namely, altitude, temperature, rainfall and
vegetation, which were investigated in the study, may also play a role in driving stunting at the

provincial level in Zimbabwe.
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6.2. Main recommendations

Recommendation 1: Scale-up promotion of infant and young child feeding

The current study showed a significant and negative correlation between stunting and duration
of breastfeeding in five provinces. Based on this finding, the importance of breastfeeding as a
protective intervention cannot be overstated. Provinces, in particular, Manicaland,
Matabeleland North, Matabeleland South, Matabeleland West and Masvingo need to ensure
increased coverage and availability of interventions that promote and support I'YCF. In order
to be comprehensive, these should be informed by formative research to understand the barriers
to breastfeeding by location then subsequently put in place context-specific measures (Bentley
et al., 2014). Also given the wide variation in the type of residence that is rural versus urban,
service provision should be planned in a way that ensures the widest reach possible. This entails
investment in more community outreach and household level programmes in settings where

mothers might struggle to access health services (UNICEF, 2014).

From a policy perspective, due consideration should be made to create an enabling environment
for mothers to be able to practice exclusive breastfeeding for the first six months. This could
include flexible work hours for nursing mothers or provision of clean, safe and respectful

facilities in the workplace for nursing mothers to express milk (Rollins et al., 2016).

Recommendation 2: Invest in targeted social and behaviour change communication

Seven of the 10 provinces in Zimbabwe revealed a positive correlation between stunting and
level of education. This indicates a need to ensure that all mothers, regardless of education
level, must continuously be reached with communication to reinforce key health and nutrition
messages and ensure that no one segment is inadvertently left behind or missed out. Social and
behaviour communication (SBCC) can be spread through various platforms including radio,
social media and television across different demographics (Raftree, 2019). It is important for

provinces to work with SBCC specialists who are experienced in developing messaging for
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different audience groups. In other words, provinces need to avoid the ‘one size fits all’

approach but rather invest in the right resources to develop evidence-based solutions and

messages that are contextualised to the population group (Kodish et al., 2015).

Recommendation 3: Implement contextualised solutions to address micronutrient deficiencies
While the current study revealed a significant positive correlation between stunting and
anaemia in only two provinces (Manicaland and Harare) and significant negative correlation
between stunting and vitamin A supplementation in only one province (Masvingo), the anaemia
data shows a big problem around micronutrient deficiencies in Zimbabwe. Secondly, when
looking at the physical geography characteristics of provinces, including vegetation type and
temperature, one can make some inferences with regards to the adequacy of diets that are
primarily dependent on agricultural yield. Solutions to address micronutrient deficiencies need
to be informed by the prevailing challenges in a province (Mason et al., 2006). For example,
Masvingo could roll-out mass Vitamin A campaigns which have been found to increase
coverage of vitamin A in similar predominantly rural contexts (Aguayo et al., 2005; Masanja
et al., 2006; Horton et al., 2018). In the case of Harare, more programming targeted at urban
poor populations may be required, including cost-effective interventions such as home
fortification with micronutrient powders for young children (Siekmans et al., 2017). For
Manicaland, on the other hand, given the evidence points to it being for the large part a fertile
region which produces very diversified crops, the issue here could be linked to knowledge.
Evidence points to the most appropriate interventions for such a setting being those with a
focus on improving knowledge, attitudes and practices around I'YCF practices (Sunguya et al.,

2014).

Opportunities for future research
The findings of the study reveal several gaps in literature that present opportunity for future

research. Firstly, techniques such as spatial analysis based on linking nutrition data to
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geographical coordinates at a more granular level for example, at district or ward level present
an opportunity to not only identify main problems in a geographical location but also zoom
into specific hotspots and quantify these based on modelling. This level of interactive data will
in turn improve specificity and targeting of nutrition interventions. Further research also needs
to be undertaken to define the association between stunting and climate-related variables such
as rainfall and temperature. As climate change continues to be among the biggest global
concerns of this century and its impacts are increasingly felt in terms of changing weather
patterns and seasons, modelling the effects of climate change on stunting in Zimbabwe is
important to inform future programming. The study indeed revealed that linking stunting or
other forms of malnutrition to physical geography is a novel approach that has not been widely
investigated especially in Sub-Saharan Africa.

Given that stunting and anaemia are among the top global issues of significant public health
concern, coexistence of these two conditions is of particular concern. More investigation is
needed to better understand the underlying factors driving stunting and anaemia in Zimbabwe.
One of the focus areas of such an investigation should be to zoom in on the potential effects of
urbanisation, from the perspective of how urban food systems may be driving all forms of

malnutrition, beyond stunting and anaemia.
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APPENDIX

Appendix 1: Excel data collection tool
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Appendix 2: GIS capturing tool
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Appendix 3: DHS approval to access Zimbabwe Demographic Health Survey datasets
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Appendix 4 - HSSREC Ethics Approval

UNIVERSITY of the F YEARS
WESTERN CAPE RAER a3

13 August 2020

Ms R Musvaire
School of Public Health
Faculty of Community and Health Sciences

Ethics Reference Number: HS20/6/11

Project Title: Spatial analysis of the distribution of stunting and
its associations with key child health and nutrition
determinants at provineial level in Zimbabwe.

Approval Period: 30 July 2020 — 30 July 2023

I hereby certify that the Humanities and Social Science Research Ethies Committee of the
University of the Western Cape approved the methodology and ethics of the above
mentioned research project.

Any amendments, extension or other modifications to the protocol must be submatted to the
Ethics Committee for approval.

Please remember to submit a progress report by 30 November each year for the
duration of the project.

The permission to conduct the study must be submitted to HSSREC for record keeping
purposes.

The Commuttee must be mformed of any serious adverse event and/or termination of the
study.
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Ms Patricia Josias
Research Ethics Committee Officer
University of the Western Cape

Director: Research Development

University of the Western Cape

Private Bag X 17

Bellville 7535

Republic of South Africa

Tel: +27 21959 4111

NHREC Registration Number: HSSREC-130416-049 Email: research-ethics@uwec.ac.za
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