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Abstract

Background: Childhood malnutrition is a significant public health concern in many developing
countries, including Lesotho. While undernutrition has continued to plague low- and middle-
income countries, recent years have seen a rise in overnutrition. Overnutrition is identified as
overconsumption of calories and proteins. Undernutrition is linked to under-five mortality and
hinders efforts to improve child health outcomes in many countries. This study aimed to estimate

the prevalence of childhood malnutrition in Lesotho and to identify the factors associated with it.

Methods: This was a secondary data analysis of the 2023-24 Lesotho Demographic and Health
Survey. Based on the height-for-age, weight-for-age, and weight-for-height anthropometric indices
(Z scores), child nutritional status was classified as stunting (low height-for-age), underweight
(low weight-for-age), wasting (low weight-for-height), well-nourished, and overnutrition
(overweight). Data analysis was done using STATA 17. The prevalence across the nutritional
statuses was estimated using Chi-square tests for categorical variables and the Kruskal-Wallis test
for continuous variables. A multinomial logistic regression was used to identify factors associated

with malnutrition.

Results: Of the 980 children, 32.3% were undernourished, 59.9% were well-nourished, and 7.8%
were overnourished. The median age for undernutrition was two years (IQR:1-3), and one year for
overnutrition (IQR:0-1). The prevalence of undernutrition was higher among children whose
mothers had no formal education or only primary education (41.0%), those from households with
unimproved toilet facilities (38.5%), those from lower-wealth tertile households (43.9%), and
children from the Thaba-Tseka district (45.6%). Undernutrition was significantly associated with
several factors, with some differences between the two models. Sex, birth size, birth order, and
wealth index were significant in both the univariable and multivariable models. However, the
univariable model showed significant associations with maternal education, type of toilet facility,
type of residence, and certain districts (Mohale’s Hoek, Quthing, and Thaba Tseka), while the
multivariable model showed significant associations with age, diarrhoea, and maternal age. On the
other hand, the odds of overnutrition decreased 0.53 times, for every year increase in age [OR:

0.53 (95% CI: 0.37,0.76)].



Conclusion: Over one-third of children experienced undernutrition, while approximately 8.0%
were classified as overnourished. Factors associated with undernutrition included the child’s sex,
age, birth size, birth order, and wealth index. Therefore, gender-sensitive strategies are needed to
address nutritional disparities among male and female children. Support through routine food
supplementation programs during postnatal visits can combat undernutrition. Additionally,

maternal health education initiatives should promote proper feeding practices and early childhood

care.
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All children who are aged between 0 and 59 months (UNICEF, 2018)

Non-communicable  illnesses  associated  with  diet-related
undernutrition (wasting, stunting, underweight), insufficient mineral

and vitamin intake, as well as overweight and obesity (WHO, 2021).

Non-communicable  illnesses  associated  with  diet-related
undernutrition (wasting, stunting, underweight) and overconsumption
of mineral and vitamin intake among children aged between 0 to 59

months (WHO, 2021).

When a child is too short for their age. It is denoted by children with
height-for-age z-scores who are less than -2 standard deviations from
the reference population's median.

Height for age <-2SD (WHO, 2024)
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CHAPTER 1: INTRODUCTION

The introductory chapter defines childhood malnutrition and explains its implications. It provides
a background on the trends of malnutrition worldwide and possible determinants that drive the
prevalence of malnutrition among children under five. The chapter further explains the health
problem induced by childhood malnutrition in Lesotho, followed by the research question, aim,

and objectives. To conclude the chapter, the justification for conducting this study is discussed.

1.1 Background

Malnutrition is a severe public health problem that adversely impacts children's development
worldwide, especially among children under five years (Katoch, 2022). According to Liben et al.
(2016), an imbalanced diet that is deficient in every essential nutrient and lacks or has a high intake
of nutrients can lead to malnutrition. Malnutrition is, therefore, defined as a condition that
manifests as either taking excessive nutrients or not receiving enough nourishment (Gaston et al.,

2022).

Child development in height and weight is a primary indicator of their nutritional status; hence,
stunting, wasting, and underweight are key measures used to determine the magnitude of
undernutrition (Liben et al., 2016), while overnutrition is identified as overconsumption of calories
and proteins (John et al., 2023), which manifests as overweight or obesity in children under five
years. Furthermore, Ma et al. (2020) identified obesity as a crucial global lifestyle-related public
health burden.

Childhood malnutrition, incorporating undernutrition and overnutrition, remains a prevalent public
health issue in many countries, accounting for approximately 45% of global child mortality (Alaba
et al., 2023). Cases of under-five malnutrition are seen in low- and middle-income countries
(LMICs) primarily because of impoverishment, which is linked to inadequate healthcare

infrastructure, unsanitary environments, and inadequate nutritional habits (Vassilakou, 2021).
Conversely, overweight, often known to be an issue exclusive to high-income countries, is
becoming more prevalent in LMICs (WHO, 2024). According to UNICEF (2023), approximately
six percent of children under five were overweight or living with obesity globally. Since the early

2000s, Africa has encountered a rapid 23% surge in the rate of overweight children under five years.



However, Asia has been the primary contributor to the global under-five overweight or obesity,
accounting for approximately 50% of the world’s total (WHO, 2024). Moreover, with the highest
rates of stunting, wasting, and underweight, South Asia has been labelled the global epicentre for
child malnutrition (Bishwajit & Yaya, 2020). On the other hand, the prevalence of overweight and
obesity varied from 1.4% to 5.4% within South Asian countries, with the Maldives showing the

highest prevalence (Bishwajit & Yaya, 2020).

Malnutrition is a significant contributor to global child mortality rates, responsible for over 50%
of all child fatalities worldwide, specifically in LMICs, where 54% of child mortality rates are
linked to malnutrition (Djoumessi, 2022). In 2016, one million child mortality cases were due to
malnutrition (Ssentongo et al., 2021), and of these fatalities, 45% were from LMICs (Amadu et
al., 2021). The attainment of Sustainable Development Goal (SDG) 3.2, which aims to end
avertable deaths of infants and children under five years is compromised. Specifically, this goal
targets a reduction in neonatal mortality to 12 deaths per 1,000 live births, and under-five
mortalities to 25 deaths per 1,000 live births, by 2030 (United Nations, 2015). However, these high

rates pose a challenge for all countries.

Akombi (2017), Kuse & Debeko (2023), and others have defined malnutrition as a multifaceted
health concern that is brought on by numerous and interrelated factors, such as poverty, parental
education, poor sanitation, low food intake, other infections inclusive of diarrhoea, substandard
feeding practices and the number of family members. Additional risk factors linked to childhood
malnutrition included the age of the child, maternal educational attainment, low birth weight,
family wealth index, residential area, and the type of toilet facility (Aboagye et al., 2022).
According to Ibrahim et al. (2017), in 2016, 159 million children had stunted growth, and 50
million children were wasted. Following the implementation of several interventions, a reduction
in childhood malnutrition prevalence was reported: approximately 149 million under-fives were
stunted, 45 million were wasted, and 38.9 million were overweight worldwide. That is, 21.9%,
13.4%, and 7.3% of under-fives were stunted, wasted and overweight, respectively (WHO, 2022).
Despite a reduction of 10 million cases of undernutrition decreasing from 159 million to 149
million between 2016 and 2022, this progress is insufficient to meet the global goal to end all forms

of malnutrition by 2030.



Globally, stunting in children under five has declined from 41.5% in 2000 to 30.7% in 2020.
However, Africa is the only continent where the total number of stunted children has increased
from 54.4 million in 2000 to 61.4 million in 2020 (Roche, 2023). The prevalence of stunting varies
across the regions, with East Africa reporting the highest rates at around 39.0%, West Africa at
31.8%, Southern Africa at 30.6% and Central Africa at 28.8%; countries like Burundi and Malawi
exhibit particularly high stunting rates, reaching up to 57.7% and 47.1%, respectively (Akombi et
al., 2017). The adverse outcomes of childhood malnutrition, including stunting, weakened
immunity and compromised cognitive development, perpetuate the levels of poverty and hinder

SOCi0-economic progress.

1.2 Problem Statement

The reduction of childhood malnutrition is crucial to improving child mortality rates. As part of
Lesotho’s commitment to the SDGs, it aims to lower the child mortality rate to 25 fatalities per
1000 live births by 2030 (United Nations, 2024). However, the country’s under-five mortality rate
remains a significant public health challenge and has fluctuated over the years, with recorded
deaths of 113 in 2004, 117 in 2009, 85 in 2014, and 54 in 2024 (Ministry of Health Lesotho & ICF

International, 2024), making this goal seemingly unattainable.

To alleviate high levels of malnutrition, the government of Lesotho and UNICEF implemented
initiatives such as The Maximum Intervention Programme to enhance nutritional and food security
in the country (United Nations, 2020). In 2022, the Ministry of Agriculture, Food Security and

Nutrition also launched nutrition clubs in an effort to reduce child malnutrition (Lesotho News
Agency, 2023). However, Lesotho still grapples with a high burden of child malnutrition and
children are the hardest hit by poverty despite numerous child-centred poverty reduction initiatives
(UNICEF, 2020). This has contributed to persistently high levels of stunting among children under
five in Lesotho. The prevalence of stunting has fluctuated over time, decreasing from 39% in 2009
to 33% in 2014, before rising again to 36% in 2024. Similarly, the prevalence of underweight
children has varied, declining from 13% in 2009 to 10% in 2014, only to return to 13% in 2024.
In contrast, wasting has shown a downward trend, decreasing from 5% in 2009 to 2% in 2024.
However, the prevalence of overweight among children under five has remained stagnant at 7%

over the same period (Ministry of Health Lesotho & ICF, 2024).



According to The World Food Programme (2016), 19.5% of all child fatalities between 2008 and
2014 in Lesotho were due to childhood malnutrition. Childhood malnutrition has far-reaching
consequences, not only affecting child mortality rates but also has lasting harmful implications,
including poor academic outcomes, delayed mental and physical growth, decreased ability to work,
and compromised quality of life in adulthood (Gaston et al., 2022; Simwanza et al., 2023). It is
evident that child malnutrition is a critical health concern in Lesotho and its reduction is pivotal to
achieving SDG 3.2, which focuses on lowering child mortality. Hence there is a need to identify

the factors associated with childhood malnutrition in Lesotho.

1.3 Research Question

What is the prevalence of childhood malnutrition, and what factors are associated with it in Lesotho
between 2018 and 2024?

1.4 Research Aim
To determine the prevalence of childhood malnutrition and identify its associated factors in

Lesotho between 2018 and 2024.

1.5 Objectives
1. To determine the prevalence of childhood malnutrition in Lesotho, 2018-2024.

2. To identify the factors associated with childhood malnutrition in Lesotho, 2018-2024.

1.6 Justification

Improved child health can be achieved by eradicating risk factors contributing towards
malnutrition. However, children in Lesotho remain susceptible to adverse health outcomes in the
face of high levels of poverty. This situation has perpetuated the high levels of stunting, which,
according to the Ministry of Health Lesotho and ICF (2024) stands at 36%. This rate exceeds the

30.7% stunting average in Africa, (Global Nutrition, 2022).

There is limited literature regarding childhood malnutrition in Lesotho, and this study will improve
on the available literature, bringing more knowledge to the topic in the country. Furthermore, this
study will inform evidence-based policies and interventions to address this crucial health problem.
By examining the prevalence and identifying factors associated with childhood malnutrition, this

4



study will contribute valuable knowledge for policymakers and stakeholders to develop evidence-
driven and effective nutrition interventions.

Furthermore, this study examines the child, maternal, household and geographic factors associated
with childhood malnutrition. It therefore provides evidence for interventions at various levels to
improve child health outcomes. Ultimately, this study will contribute to reducing childhood

malnutrition in Lesotho, thereby improving Basotho's overall quality of life.



CHAPTER 2: LITERATURE REVIEW
This chapter synthesises studies on malnutrition among children under five and assesses factors
correlated with childhood malnutrition, such as child-related, maternal, household, and geographic
factors. A brief discussion of a conceptual framework adapted from the UNICEF (2020)

determinants of maternal and child nutrition framework concludes this chapter.

2.1 Childhood Malnutrition

Globally, the understanding of malnutrition has evolved, recognising that it is not only a result of
inadequate food availability but also influenced by interrelated factors such as socioeconomic
status, maternal health, and access to healthcare services (Siddiqui et al., 2020). The landscape of
undernutrition has changed across different regions over the years. While some areas have seen
improvements due to enhanced nutrition programs and increased awareness, Sub-Saharan Africa
(SSA) remains a region of concern where the number of malnourished children continues to rise
(Roche, 2023). In contrast, regions such as South Asia have made strides in reducing stunting and
wasting rates through targeted initiatives, although disparities still exist (World Bank, 2018). The
global community faces the challenge of addressing these inequalities to ensure that all children

receive the nutrition they need for healthy growth and development (World Bank, 2018).

In recent years, the phenomenon of overnutrition has emerged alongside undernutrition, creating a
double burden of malnutrition which threatens children’s livelihoods globally (Benedict et al.,
2021; Shinsugi et al., 2019), particularly in the LMICs, where there are persistently high rates of
undernutrition and a surge in overweight (Lerm et al., 2021). Regions such as SSA face unique
challenges, as they grapple with rising numbers of stunted children while also witnessing an
increase in childhood obesity (Humbwavali et al., 2018). To combat childhood malnutrition and
attain global goals, it is crucial to address these interrelated factors to ensure all children receive

the necessary nutrition for healthy growth and development.



2.2 Child Factors of Childhood Malnutrition

2.2.1 Age of the child

A child's age has been cited as one of the factors contributing towards childhood malnutrition. A
positive correlation between wasting and age was observed, while an inverse correlation between
stunting and age was observed in a study conducted in Bengal, India (Sarkar, 2016). According to
the findings, children aged six to 11 months were more susceptible to one form of malnutrition
(47%). Comparatively, children aged two years were more susceptible to having multiple forms of
malnutrition (52%) (Sarkar, 2016). However, in a study conducted in Uganda, results highlighted
the odds of wasting among infants to be 2.2 times greater than those aged 12 to 24 months (Mawa,

2018).

Additionally, the odds of stunting among children 24 to 35 months are 1.95 times greater than those
aged 12 to 24 months (Mawa, 2018). A significant variation was distinguished in the rate of
stunting among children under six months (24.1%) and those over six months (36.6%) (Saha et al.,

2022).

2.2.2 Sex of the Child

The child's sex is another essential proximal factor of childhood malnutrition. Studies conducted
in Pakistan show that women prefer to give male children healthier nutrition because of cultural
norms (Ghosh, 2020). As a result, malnutrition among females in Pakistan is considerably greater
than that of males, highlighting a disparity in gender at the child level (Ghosh, 2020). Parallel to
this, 42% of female children had multiple forms of malnutrition compared to 39% of their male

counterparts in India (Sarkar, 2016).

Conversely, contrasting results were reported in a survey conducted in Ethiopia: 38.4% of males
and 34.7% of females were found to be stunted, and 13.5% of males and 10.9% of females were
wasted (Amare et al., 2019). In a similar trend, underweight in males and females was 26.6% and
23.8%, respectively (Amare et al., 2019). Comparatively, males in SSA are susceptible to some

form of malnutrition.



2.2.3 Birth Weight

Low birth weight (LBW) is associated with the nutritional health of children under two (Saha et
al.,2022). According to UNICEF-WHO (2023) estimations, approximately 14% of newborns, 19.8
million newborns worldwide, had LBW in 2020. However, the world's epicentres for LBW and
malnutrition are SSA and South Asia, where over 70% of all newborns concurrently have LBW
and some form of malnutrition (UNICEF-WHO, 2023). Aboagye et al. (2022) reported that the
rate for LBW in SSA was 5.4%, with South Africa accounting for the highest rate (13.1%) and
Chad accounting for the lowest (0.9%).

According to Aboagye et al. (2022), children with less than 2500 grams birth weight were more
susceptible to illness, including diarrhoea, anaemia, and respiratory infections, which increases the
risk of some form of malnutrition. The findings in this study demonstrated notable variations
within the malnutrition spectrum across birth weight. In particular, being stunted was prevalent
among children with LBW (42.2%) as opposed to those with normal weight or greater (30.7%).
This was also the case with underweight and wasting: children with LBW were prone to
underweight and wasting (26.5% and 10.5%, respectively) compared to children of normal weight

and above (16.5% and 8.0%, respectively) (Aboagye et al., 2022).

The odds of stunting, being underweight and wasting among children with LBW were higher (1.68,
1.82 and 1.35, respectively), compared to children with average weight and above (Aboagye et al.,
2022). On the farthest extreme, however, high birth weight is significantly correlated with
overweight or obesity in childhood (Kapral et al., 2018). A notable correlation between high
birthweight and subsequent childhood overweight and obesity was identified. Children with
normal and LBW had decreased odds of obesity as opposed to children born with high weight
(Kapral et al., 2018). Kapral et al. (2018) also reported that the likelihood of obesity in children
with higher birth weight was 20.1% and 20.4%, respectively, compared to those with LBW (14.8%
and 11.9%, respectively).

2.2.4 Birth Order

Epidemiological research has indicated a positive correlation between birth order and childhood

malnutrition. Accordingly, there is a heightened risk of malnutrition among children whose birth
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order is higher (Ghosh, 2020). Contrarily, in a study conducted in India, being underweight and
stunted were inversely correlated with higher birth order; however, there was no significant
correlation with wasting (Sarkar, 2016). Findings from recent studies highlighted that stunting,
being underweight and wasting increased with the birth order number in SSA. The rate of stunting,
underweight and wasting was 29.5%, 14.7% and 7.3%, respectively, among firstborn children
(Aboagye et al., 2022). This increased with higher birth order numbers, where being stunted,
underweight and wasted were 34.7%, 20.3% and 9.2%, respectively, among children whose birth

order was five and above (Aboagye et al., 2022).

2.2.5 Child Breastfed

The main contributors to childhood malnutrition among children younger than two years include
inadequate breastfeeding and complementary feeding practices, together with a higher prevalence
of transmissible infections (Mekonen et al., 2024). Although previous research has demonstrated
a strong correlation between exclusive breastfeeding and reduced malnutrition risk in newborns,
the relationship between exclusive breastfeeding and other types of coexisting forms of
malnutrition is yet to be established (Khaliq et al., 2022). Nonetheless, no correlation was found

between continual breastfeeding and the presence of stunting and overweight (Khaliq et al., 2022).

2.2.6 Diarrhoea

Weight loss due to diarrhoea can result in malnutrition because it enables poor absorption of vital
nutrients and decreased energy availability (Iddrisu et al., 2021). In recent decades, many
childhood malnutrition cases globally have been attributed to digestive disorders like diarrhoea
(Iddrisu et al., 2021). According to Haq et al. (2022), children without diarrhoea or fever had an

alleviated risk of malnutrition relative to those with diarrhoea or fever.

These results were observed in both male and female children.

2.3 Maternal Factors of Childhood Malnutrition
2.3.1 Maternal Age

Maternal age has also been identified as one of the factors of childhood malnutrition. A study

conducted in SSA indicated that children of mothers between the ages of 15 and 24 are more likely

9



to suffer from poor nutritional outcomes than children of mothers 25 and older (Adedokun & Yaya,
2021). The results suggest that children of mothers aged 15 to 24 are 13% more likely to experience
stunting and 8% more likely to experience wasting compared to children whose mothers are 35
years or older (Adedokun & Yaya, 2021). A study conducted in the North West province, South
Africa showed a similar trend, where children of mothers aged 16 to 20, 21 to 25 and 26 to 30
years experienced severe undernutrition (44.4%, 32.3% and 23.1% respectively) (Mokwena &

Kachabe, 2022).

2.3.2 Maternal Education

The mother's educational attainment determines children's nutrition. Research has demonstrated a
positive correlation between a mother's educational attainment and her child's nutritional wellbeing
(Ghosh, 2020). An educational assumption is that women are empowered with information and
equipped with expertise to make informed decisions for themselves and their children. To reinforce
this hypothesis, Ghosh (2020) indicated that improved access to information, appropriate feeding
techniques, and improved sanitation are all made possible by a mother's education. Haq et al.
(2022) further reported that the risk of malnutrition was lower in households with a higher
socioeconomic status and a mother with a higher educational attainment than their counterparts.
Mawa (2018) corroborated this by reporting an increase in the odds of wasting (3.66) among
children of mothers who did not have formal education in Uganda. This translated into an 80%
increase in wasting among children of mothers with only primary education, in contrast to mothers
who had achieved secondary education and above (Mawa, 2018). Contrarily, a distinctive inverse
relationship was observed between children’s nutritional well-being and their mother’s educational

attainment in Bangladesh (Haq et al., 2022).

2.3.3 Marital Status

Marital Status has been quoted as one of the factors associated with childhood malnutrition.
However, SSA results showed no variability in the prevalence of stunting between children born
to single or married mothers (31.3%) (Aboagye et al., 2022). Nonetheless, a notable difference was
observed in underweight and wasting, where children born to single mothers had a lower

prevalence of underweight (14.9%) compared to children born to married women (17.4%). A
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similar trend was seen in children born to single mothers, who had a lower prevalence of wasting

(6.3%) compared to children born to married women (8.4%) (Aboagye et al., 2022).

2.3.4 Frequency of Antenatal care (ANC) attendance

A correlation between the underutilisation of maternal healthcare resources, such as prenatal care
and childhood malnutrition was seen in a study that reviewed 32 SSA countries (Aboagye et al.,
2022). Epidemiological evidence has shown that childhood malnutrition decreases with increasing
ANC visits. The susceptibility to stunting, underweight and wasting was higher among children
born to women who did not attend ANC (41.8%, 28.7% and 13.1%, respectively) than those born
to mothers who attended ANC at least four times (27.3%, 13.77% and 6.6% respectively)
(Aboagye et al., 2022).

2.3.5 Timing of Antenatal care (ANC) attendance

Studies have consistently shown that mothers who attend ANC earlier in their pregnancy have
improved health outcomes, specifically for their newborns. Furthermore, the number of ANC visits
per the WHO’s recommendation and the timeliness of ANC attendance is just as crucial as the
number of visits (Biracyaza et al., 2021; Mina et al., 2023). To support this, a study conducted in
India found a statistically significant link between the timing of ANC visits and undernutrition

(Shyam et al., 2020).

2.4 Household Factors of Childhood Malnutrition
2.4.1 Wealth Index
The MoH and ICF International (2016) found that household wealth is related to the probability of

malnutrition. Children of families with low wealth index suffer the highest malnutrition outcomes
compared to children from families with higher wealth indices. This was reiterated by Sarkar
(2016), who reported that, in India, approximately 51% and 63% of the children from lower-index
households were stunted and underweight, respectively. Conversely, Ghosh (2020) reported that
wealthy households are susceptible to obesity because they tend to buy costly yet less healthy foods
than households with a lower wealth index. However, in high-income countries, Wealthy
households select more nutritious meals, whilst migrants from impoverished backgrounds usually
consume conventional and low-nutrient meals (Ghosh, 2020).
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2.4.2 Source of drinking water

Lack of access to clean water for consumption has been determined as one of the contributing
factors to childhood malnutrition. In SSA, the prevalence of stunting, underweight and wasting
was higher in children who had water from unimproved sources (32.9%, 18.3% and 8.4%,
respectively) than those with water from improved sources (30.4%, 16.3% and 8.0% respectively)
(Aboagye et al., 2022). Additionally, malnutrition was more prevalent in the Democratic Republic

of Congo, where over 66% of its population lacked access to clean water (Simwanza et al., 2023).

2.4.3 Type of Toilet Facility

The rates for stunting, underweight and wasting were significantly higher among children from
households with unimproved toilet facilities (34.6%, 20.3% and 9.6%, respectively) than those
with improved toilet facilities (27.0%, 12.8% and 6.3% respectively) (Aboagye et al., 2022).

2.5 Geographic Factors of Childhood Malnutrition
Type of residence

The prevalence of stunting, underweight, and wasting was considerably higher among children
from rural areas (35.3%, 19.7%, and 9.0%, respectively) than among children from urban areas
(23.1%, 11.6%, and 6.4%, respectively) (Aboagye et al., 2022). Ghosh (2022) claims that children
in urban areas, regardless of sex, are susceptible to being overweight compared to their

counterparts in rural areas due to urbanisation and reduced levels of physical activity.
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2.6 Conceptual Framework

The conceptual framework used adapted some variables from UNICEF's 2021 maternal and child

nutrition framework. The exposure variables include information about the child, mother,

household, and geographic factors.

Distal Factors
(Enabling Determinants)

Intermediate Factors
(Underlying and immediate Determinants)

Geographic Factors Maternal Factors Child Factors
e Type of residence e Age e Age
(urban / rural) e Highest education e Sex
o  Administrative e Marital status e Birthweight
regions (District) e ANC attendance e Birth order
e (Timing and _— e Child breastfed.
frequency)

e Recent diarrhoea

Household Factors (2 weeks before

e Wealth index

interview)
e Type of toilet
facility
e Source of drinking
water

A 4
Child Malnutrition

(Undernutrition, Well-nourished,
Overnutrition)

Figure 2.1: Conceptual Framework adapted from the UNICEF conceptual framework on the

determinants of maternal and child nutrition, 2020.

The conceptual framework shows a combination of interrelated factors influencing a child’s
nutritional well-being. The immediate determinants included are age, sex, birth size, birth order,
breastfeeding practices, and recent diarrhoea. The underlying determinants included are the
mother’s age, educational level, marital status, the frequency and timing of ANC, access to clean

water and sanitation and household wealth index. The underlying determinants influence the
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immediate determinants of malnutrition in children, which subsequently might induce illnesses
that result in malnutrition (Amir-ud-Din et al., 2022).

Additionally, household factors like access to clean water and sanitation can limit a child’s access
to adequate nutrition and, in turn, affect maternal health. Geographic factors such as type of
residence can also influence the decision to attend ANC, reflecting the proximity to healthcare

facilities.

Feeding practices and care are the direct determinants of maternal and child nutritional status,
which are interrelated. Access to resources that support healthy nutritional habits, at home and in

the community, is fundamental to mothers and children (UNICEF, 2021).
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CHAPTER 3: METHODS

This chapter outlines the geographical, ecological, and socio-economic characteristics of Lesotho-
the study site. It discusses the sampling process and study population. It also outlines how the
variables were generated and recoded from the primary study. It further details how data
management and analysis were conducted to answer the research question. To conclude the

chapter, the study’s limitations and ethical considerations are also discussed.

3.1 Study Site

Lesotho is a mountainous country completely landlocked and bordered by South Africa. According
to its altitude, Lesotho is organised ecologically into four zones: highlands, foothills, Senqu River
Valley, and the lowlands, further divided into ten administrative districts (Linono et al., 2007). The

climate of Lesotho is typically categorised as temperate with alpine features (World Bank, 2020).

According to the Food and Agriculture Organization (2023), agricultural land in Lesotho covers
approximately 279,773 hectares, only nine percent of its total land. Despite this, a substantial
percentage of Lesotho's population depends on farming as a primary source of income (FAO,
2023). Lesotho has experienced persistent and recurrent droughts that plague crop farming and
contribute to Lesotho’s deteriorating food security (Dick-Sagoe et al., 2023). Lesotho is also faced
with developmental concerns of impoverishment, the spread of illness, low yields from agriculture,
and food insecurity (Nkoko et al., 2023). According to the 2015 UN Human Development Index,
Lesotho is ranked 160 of 187 nations: approximately 57.1% of Basotho live below the national
poverty threshold of 138 Maloti (USD 8.11) per adult per month (WHO, 2022). Home to an
estimated 2.2 million people, Lesotho is virtually exclusively of one ethnicity known as Basotho
(WHO, 2022). Despite the country's predominantly rural population, most of its medical staff,
health-related grants, and one referral health facility are in its capital city, Maseru (Bryden et al.,
2021). Since mountains make up most of the country, many communities are still only accessible

by horse or foot (Tomlinson et al., 2016).
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Source: (Moeletsi & Walker, 2013)

Figure 3.1: Map of Lesotho showing administrative districts and suitability for growing maize under

dryland conditions.

3.2 Study Design
This was a secondary data analysis of the 2023-24 Lesotho Demographic and Health Survey, a

cross-sectional study.

3.3 Data Source

This study used the 2023-24 LDHS dataset. ICF International granted permission to access this
dataset through the DHS website (DHSprogram.com). See Appendix C for the approval letter.
3.4 Description of the 2023-24 LDHS

The DHS is one of the most extensive cross-sectional studies in the world. It provides information
about fertility, contraception use and reproductive health, child and maternal health, mortality, and
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HIV/AIDS (Croft, Trevor N., Allen, Courtney K., Zachary, Blake W., et al. 2023). The stratified
sample for the 2023-24 LDHS was determined in two phases. To accomplish stratification, every
district was divided into urban and rural regions, where 20 sampling strata were generated. A
twophase selection technique was used to independently choose samples from each stratum; 400
enumeration areas were selected in the initial phase. In the subsequent phase, a sample of 9,976
households was selected (MoH Lesotho and ICF International, 2024). During the survey, 1,126
children under five who resided in the LDHS sample households had their height and weight
measured (MoH Lesotho and ICF International, 2024).

3.5 Study Population
A total of 2,537 children under five years old were eligible for anthropometric measurements. Of

these, measurements were successfully obtained for 1,126 children. However, 26 of these
measurements were incomplete, leaving 1,100 children with complete anthropometry
measurements. The measurements for 11 children were out of plausible limits and were thereby
deemed invalid. After accounting for these exclusions, a total of 1,089 children with complete and
valid anthropometric measurements were included in the analyses for this study.

The flow chart (Figure 3.2) shows the sample size and study sample selection used for analysis.

N=2,537 total number of children under
five eligible for measurements.

N=1,411 Children who were not
measured.

N=1,126 all children whose anthropometry
measurements were obtained

N=26 Children with incomplete
\ 4 anthropometry measurements

N=1,100 all children with complete
anthropometry measurements

N=11 Children whose
v anthropometry measurements

N=1,089 total number of children included were invalid

in the analyses

y

N=980 total number of children included in the
analysis after applying the weight.

Figure 3.2: Flow chart showing the process for selecting and obtaining the study sample.
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3.6 Sampling
The 2023-24 LDHS sampled eligible children under five years residing in the selected households.

For this analysis, only children with complete anthropometric measurements were retained.
Although sampling was not conducted in this study, a power calculation was performed to
determine whether the sample size could predict malnutrition among children under five, as well
as to evaluate its statistical power. Children under five years old at the time of the survey, who
were present during data collection and had their height and weight measured, were included in
the study sample. Therefore, the sample size of this study was 1,089 children. To generate the
outcome variable (Childhood malnutrition), the categories undernutrition, well-nourished, and
overnutrition were generated using the height/age standard deviation, weight/age standard
deviation, and weight/height standard deviation.

To perform the power calculation, the variable “timing of ANC attendance” was used. According
to WHO (2017), ANC services play a crucial role in the early detection and management of
malnutrition and related complications. The care women receive during pregnancy impacts the
health and development of their children (WHO,2017).

Supposing that 44.4% of women attended ANC before four months of pregnancy, while 56.6%
attended after four months. The power calculation was conducted using STATA 17 as follows:
power twoproportions 0.3 0.2, n1(483) n2(606)

The formula above resulted in a power of 96.7%. This indicated that the sample size of 1,089 was
sufficient to find the difference between children who have one or more forms of malnutrition and

children who do not as statistically significant.

3.7 Variables
3.7.1 Childhood Malnutrition (Outcome Variable)

This study classified childhood malnutrition into three well-defined categories: undernutrition,
well-nourished, and overnutrition. To generate undernutrition, the height/age standard deviation
“hw70” was used to derive stunting; the weight/age standard deviation “hw71” was used to derive
wasting, and the weight/height standard deviation “hw72” was used to derive underweight. The
zscores less than -2 indicated undernutrition. Hence, the presence of undernutrition was denoted

“1”, and the absence was “0”.
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On the other hand, the z-scores greater than two indicated overnutrition. Hence, the presence of

overnutrition was denoted “1”, and the absence was denoted “0”. Well-nourishment was derived

from composite variables: undernutrition and overnutrition. The absence of undernutrition and

overnutrition was coded “1”, while the presence of either was coded “0”. The outcome variable

was then categorised into three levels: “1”, undernutrition; “2”, well-nourished; and “3”,

overnutrition.

For a definition of the outcome variable (childhood malnutrition), refer to Figure 3.3

Childhood Malnutrition

Undernutrition Well-nourished Overnutrition

The  presence  of | The absence of stunting, | The presence of

stunting, wasting or | wasting, underweight and | overweight.

underweight overweight.

Z-Score Reference point Outcome

Z-score -2 >=z-score <=2 | z-score
less than -2 greater than 2
1 0 0 Undernutrition
0 1 0 Well-nourished
0 0 1 Overnutrition

Figure 3.3: Description of Outcome Variable (Childhood Malnutrition)

3.7.2 Exposure Variables

This included the child (age, sex, birthweight, birth order, whether the child was breastfed and

recent diarrhoea (2 weeks before the interview)), maternal (age, highest education, marital status,

time and frequency of ANC attendance), household (Toilet facility, source of drinking water,

wealth Index) and geographic factors (type of residence and districts).
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Table 3.1: Description of Variables

Primary Dataset This Research
Variable (Name and Label) ‘ Definition ‘ Category (coding) Variable ‘ Category (coding)
Outcome variable
Hw70 Anthropometric (Anthropometric Z scores) | Childhood Undernutrition (1)
(height/age SD (new who)) measurements Z scores range from hw70 | Malnutrition (stunting, wasting or underweight)
Hw71 of children aged (-5.98-4.30) Well-nourished (2)
(weight/age SD (new who)) under five years Z scores range from hw71 (No undernutrition or overnutrition)
Hw72 (-4.98-2.85) Overnutrition (3)
(weight/height SD (new who)) Z scores range from hw72 (overweight/obese)
(-4.49-4.29)
Explanatory variables
Child Factors
B4 (Sex of the child) Sex of a child Male (1) | Sex of child Male (1)
under five years Female (2) Female (2)
B8 (current age of child) Age of the child 0-4(Continuous) | Age of child 0-4(Continuous)
who is under
five years
M18 (birth size) Birth size of the Very large (1) Birth size small (1)
child, Larger than average (2) (smaller than average, very small)
Average (3) Normal (2)
Smaller than average (4) (average)
Very small (5) large (3)
Don’t know (8) larger than average, very large)
Bord (Birth order number) The ordinal 1-12 (continuous) Birth order 1-12 (continuous)
position/number
in which a child
is born
M4 (months of breastfeeding) | Whether a child | Ever breastfed, not currently Child Ever breastfed (1)
under five was breastfeeding (93) breastfed (ever breastfed, not currently
breastfed or not Never breastfed (94) breastfeeding and still
Still breastfeeding (95) breastfeeding)
Never breastfed (0)
H11 (had diarrhoea recently Whether the No (0) Recent Yes (1)
child had Yes, the last two weeks (2) diarrhoea No (0)
diarrhoea two Don’t know (8)
weeks before
the interview
Maternal Factors
V013 (mothers age in years Women of 15-19 (1) | Mother’s age 15-24 (1)
childbearing 20-24 (2) 25-34 (2)
years (15-49) 25-29 (3) 35-49 (3)
30-34 (4)
35-40 (5)
41-44 (6)
45-49 (7)
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V106 (Highest educational Highest No education (0) Education No/primary education (1)
level) educational Primary (1) completed (no education, primary)
attainment of Secondary (2) Secondary and above (2)
the mother Higher (3) (secondary, higher)
V502 (current marital status) Marital status of Never in union (0) Marital Never in union (1)
women aged 15- Currently in union/living status Currently in union/living with a
49 with a man (1) man (2)
Formerly in union/living Formerly in union (3)

with a man (2)
M13 (timing of first ANC First ANC visit 1-9 (continuous) Timing of 1% trimester (1)
visit) of a woman ANC (months 1-3)
during attendance 2" trimester (2)
pregnancy (months 4-6)
3" trimester (3)
(month 7-9)
M14 (frequency of ANC Number of ANC 1-20 (continuous) Frequency Suboptimal attendance (1)
visits) visits of a No attendance (0) of ANC (0-3 visits)
woman during Don’t know (98) attendance Optimal attendance (2)
pregnancy (4+ visits)
No attendance (3)

Household Factors

V113 (Source of drinking Sources of Piped into dwelling (11) Source of Improved source (1)
water) drinking water Piped to yard/plot (12) drinking (piped into dwelling/ yard/ plot,
in the household Public tap/standpipe (13) water public tap/ standpipe, neighbour’s
Neighbour’s tap (14) tap, tube well/ borehole, protected
Tube well/ borehole (21) well, protected spring, rainwater,
protected well (31) bottled water)
unprotected well (32) Unimproved source (2)
protected spring (41) (unprotected well, unprotected
unprotected spring (42) spring, river/ dam/ lake/ ponds/
rainwater (51) stream/ canal/ irrigation canal,
tanker truck (61) tanker truck)

river/ dam/ lake/ ponds/

stream/ canal/ irrigation

canal (71)

bottled water (81)

not a de jure resident (97)
V116 (Type of toilet facility) Type of toilet | Flush to piped sewer system (11) Type of Improved toilet facility (1)
facility used by Flush to septic tank (12) | toilet facility | (Flush to piped sewer system, flush
household | Flush, don’tknow where (15) to a septic tank, flush, don’t know
members Ventilated improved pit where)

latrine (VIP) (21)

Pit latrine with slab (22)
Pit latrine without slab (23)
No facility/ bush/ field (31)
Composting toilets (41)
Not a de jure resident (97)

Unimproved toilet facility (2)
(Ventilated improved pit latrine, pit
latrine with slab, pit latrine without

slab/ open pit, no facility/ bush/
field)
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V190 (Wealth Index) Wealth status of Poorest (1) | Wealth index Poor (1)
a household Poorer (2) (poorest, poorer)
Middle (3) Middle (2)
Richer (4) (middle)
Richest (5) Rich (3)
(richer, richest)

Geographic Factors
V025 (Type of place of Urban or rural Urban (1) Type of Urban (1)
residence) residence Rural (2) residence Rural (2)
V024 (Region) Administrative Butha-Buthe (1) Districts Butha-Buthe (1)
Districts Leribe (2) Leribe (2)
Berea (3) Berea (3)
Maseru (4) Maseru (4)
Mafeteng (5) Mafeteng (5)
Mohale’s Hoek (6) Mohale’s Hoek (6)
Quthing (7) Quthing (7)
Qacha’s Nek (8) Qacha’s Nek (8)
Mokhotlong (9) Mokhotlong (9)
Thaba-Tseka (10) Thaba-Tseka (10)

3.8 Data Management

Data management was performed in STATA 17, and data were stored on a password-protected
device to ensure confidentiality and security. Moreover, a backup was created and synced to
OneDrive. Missing and invalid anthropometric measurements were dropped from the dataset.
Invalid measurements included those that fell outside the established age and weight parameters
and were coded “9998” in the primary dataset. The sampling weight variable was generated by
dividing the sample weight (V005) by one million, as recommended by the DHS (Croft, Trevor
N., Allen, Courtney K., Zachary, Blake W., et al., 2023). Stunting, wasting and underweight were
generated as indicators of undernutrition while being overweight was generated as an indicator of
overnutrition. Children with neither undernutrition nor overnutrition were labelled as
“wellnourished.” To generate the outcome variable, “childhood malnutrition,” the three indicators
were collapsed into a three-level outcome variable.

The mother's age was recategorised and recoded as 1="15-24", 2="25-34” and 3="35-49. The
highest educational level (v106) was also recategorised and coded 1= no/primary education (no
education, primary) and 2= secondary and above (secondary, higher). Similarly, household factors
such as the source of drinking water (v113) were also recategorised and coded 1=improved source

and 2= unimproved source and the type of toilet facility (v116) was coded 1= improved toilet
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facility and 2= unimproved toilet facility. The classification of improved and unimproved sources
and facilities was based on the definitions provided by the WHO/UNICEF Joint Monitoring
Programme for water supply, sanitation, and hygiene (WHO & UNICEF, 2023). The "wealth
index" variable (v190) was recategorised into three levels: 1= poor (poorest, poor), 2= Middle
(middle) and 3= rich (richer, richest).

The dataset also consisted of continuous variables; the child's age (b8) and birth order (bord) were
retained as continuous variables. However, the frequency of ANC visits (m14) was recoded from
continuous to 1=suboptimal attendance (1-3 visits) and 2=optimal attendance (4+ visits). This was
based on WHO’s recommendation for ANC visits to be at least four during pregnancy (WHO,
2024). A weighted number of mothers (n=18) did not attend ANC, and a substantial number
(n=355) were missing values. Although these missing values were included in the descriptive

analysis, they were excluded from further analyses.

Due to the incompleteness of the data, birth size was used as a proxy for birthweight and
categorised into three levels: 1 = small (smaller than average, very small), 2 = normal (average),
and 3 = large (larger than average, very large). Mothers who did not know a child’s birth size (n=2)
as well as missing values for variables birth size and child breastfed were also included in the

descriptive analysis. However, they were excluded from further analyses.

Child factors such as sex (b4) and geographic factors such as region (v024) and type of place of
residence (v025) were operationalised in the same manner as the primary study. However, all the
variables from the primary study were renamed for clarity and to improve interpretability.

Table 3.1 presents variable definitions and how they were recoded from the primary dataset.

3.9 Data Analysis

The “svyset” command was implemented in STATA 17 to factor in the two-stage cluster sampling
method used in the primary survey. This command was also essential for calculating significance
testing. Furthermore, the weighting variable was generated and applied to adjust for all analyses
in this study by employing the sample weight from the primary survey.

The analysis began with a depiction of descriptive statistics. Categorical exposure variables were

summarised and presented in frequencies and percentages with respect to the outcome variable.
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Continuous variables (child’s age and birth order) were tested for normality. Several transformation
techniques were employed to normalise the data, specifically the cubic, square, identity, square
root, log, 1/ (square root), inverse, 1/square and 1/cubic transformations using the “ladder"
command. Despite various attempts at transformation, the data remained skewed, as none of the
transformations successfully normalised the distribution. Therefore, the median and interquartile

range (IQR) were used to describe the child’s age and birth order.

3.9.1 Objective One

e To determine the prevalence of childhood malnutrition in Lesotho, 2018-2024.
The prevalence of childhood malnutrition was estimated by a cross-tabulation of all the exposure

variables by the outcome variable. This was done by running Pearson’s chi-squared test to examine
whether there was a significant association between a child’s characteristics and childhood
malnutrition. Given that the continuous variables did not follow a normal distribution, the Kruskal-
Wallis test was used to estimate the prevalence within the three categories of childhood

malnutrition.

3.9.2 Objective Two

e To identify factors associated with childhood malnutrition in Lesotho, 2018-2024.
Univariable and multivariable multinomial logistic regression analysis was conducted to identify
the factors associated with childhood malnutrition, specifically to examine the association between
all the explanatory variables and the outcome variable childhood malnutrition, within the three
levels: undernutrition, well-nourished and overnutrition. Well-nourished was used as the baseline
category for these analyses. For the univariable analysis, referred to as Model 1, the association
between the child’s characteristics and childhood malnutrition were reported by the unadjusted
odds ratios and the 95% confidence intervals. For the multinomial logistic regression analysis,
referred to as Model 2, the results were reported by adjusted odds ratios and 95% confidence

intervals. The significance level was determined by a p-value of 0.05.
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3.10 Limitations
MoH [Lesotho] and ICF (2024) reported that during anthropometry measurements, one percent of

children was heavily clothed or wore large and fixed accessories that altered weight measurement,
while six percent had hairstyles or accessories that altered height measurement. Additionally, some
anthropometric measurements, specifically weight and height, fell outside the valid range,
resulting in unusable data that had to be excluded from the dataset. Consequently, this resulted in
a reduced sample size. Furthermore, some variables of interest, such as access to healthcare
facilities, availability of healthcare resources, and access to trained healthcare staff, were not
included in the original dataset (2023-24 LDHS). Finally, due to the incomplete data for the

variable ‘birth weight,” ‘birth size’ was used as a proxy measure.

3.11 Ethical Consideration

The study has adhered to ethical regulations per the University of the Witwatersrand Human
Research Ethics Committee (Medical) guidelines. The awarded ethics clearance certificate number
is M240536 M240628-A-0005 (APPENDIX D). Furthermore, the Institutional Review Board of
ICF International and the Lesotho Ministry of Health Research and Ethics Committee evaluated
and approved the 2023-24 LDHS protocol.
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CHAPTER 4: RESULTS

This chapter provides the study's findings and addresses the objectives as outlined. It begins with
a descriptive analysis of the characteristics of the sample population by their malnutrition status
(Table 4.1). Following this overview, the results are presented to address the two objectives of the
study. Firstly, the distribution of childhood malnutrition weighted prevalence among the study
population, stratified by their respective characteristics, is presented in Table 4.2. Secondly, the
factors associated with childhood malnutrition among the study population were identified by

running a univariable and a multivariable multinomial logistic regression model as shown in Table

4.3.

4.1 Descriptive Analysis of Study Population
The study population consisted of 1,089 children. After applying the weighting variable, the

weighted total of 980 children was included in the analysis, as shown in Table 4.1. Of this total
sample, 316 (32.3%) were under-nourished, 587 (59.9%) were well-nourished, and 77 (7.8%) were
over-nourished. The sex distribution was relatively balanced between males at 50.5% and females
at 49.5%. More males were undernourished compared to females (56.5% vs 43.5% respectively).
Similarly, overnutrition was greater among males than their female counterparts, at 54.6% versus

45.4%.

The median age for undernourished children was two years (IQR: 1-3) whereas for overnourished
children, the median was zero years (IQR:0-1). The median birth order across all malnutrition
categories was two. Among children with undernutrition, the IQR was 0-3, while for those with

overnutrition, the IQR was 0-2.

Undernutrition was higher among children born to mothers aged 15-24 (39.4%), while
overnutrition was higher among children of mothers aged 25-34 (52.0%). However, undernutrition
and overnutrition were the lowest among children of mothers aged 35-49 (22.2% and 18.9%
respectively). Children of mothers with secondary and above education were more undernourished
at 66.0%. Similarly, the majority of children born to mothers with secondary and above were

overnourished at 82.5%.
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Undernutrition and overnutrition were higher among children whose mother's first ANC was in the
first trimester (34.2% and 39.8% respectively). Similarly, undernutrition and overnutrition were
higher among children whose mothers had optimal ANC attendance (55.8% and 65.7%,

respectively).

Over half of undernourished children (56.3%) were from poor households. Conversely, the
majority of overnourished children were from rich households (49.7%). However, undernutrition
and overnutrition were lower among children from middle-class families (20.0 % and 24.3%,

respectively).

A notable disparity was observed between urban and rural areas, with rural housing a significantly
larger number of children (64.2%) than urban (35.8%). A substantial majority of both
undernourished (70.8%) and overnourished (66.8%) children were from rural areas. At the district
level, 22.7% of undernourished children and 42.2% of overnourished children were from
ButhaButhe while 4.3% of undernourished children were from Qacha’s Nek and 2.3% were from
Quthing.

Table 4.1: Distribution of studied children by Nutritional Status

Variable name Nutritional Status Total
Undernutrition Well-nourished Overnutrition
Weighted N (%) Weighted N (%) Weighted N (%)
316 (32.3) 587 (59.9) 77 (7.8) 980
Child Factors
Sex of child
Male 179(56.5) 274(46.8) 42(54.6) 495
Female 138(43.5) 312(53.2) 35(45.4) 485
Age of child
Median (IQR) 2 (1-3) 2(1-3) 0(0-1)
Birth Size
Small 43(13.7) 40(6.8) 8(10.2) 91
Normal 143(45.1) 214(36.4) 39(51.5) 396
Large 41(13.0) 99(16.7) 19(25.1) 159
Don’t know/Missing 89(28.1) 235(40.0) 10(13.2) 334
Birth order
Median (IQR) 2 (1-3) 2(1-3) 2(1-2)
Child breastfed
Never breastfed 12(3.8) 16(2.7) 1(1.1) 29
Ever breastfed 216(68.1) 336(57.3) 66(85.7) 618
Missing 89(28.1) 235(40.0) 10(13.2) 334

Recent diarrhoea
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No
Yes

Mother’s age
15-24
25-34
35-49
Education completed
No/Primary
Secondary and above
Marital status
Never in union
Currently in union/
living with a man
Formerly in union
Timing of ANC attendance
1* trimester
27 trimester
3" trimester
No attendance
Missing
Frequency of ANC
attendance
Suboptimal

Optimal
No attendance
Missing

Source of drinking water
Improved source
Unimproved source

Type of toilet facility
Improved facility
Unimproved facility

Wealth index
Poor
Middle
Rich

Type of residence
Urban
Rural

Districts
Maseru
Leribe
Berea
Butha-Buthe
Mafeteng
Mohale’s Hoek

259(81.9) 464(79.1)
57 (18.1) 123(20.9)
Maternal Factors

125(39.4) 216(36.7)
121(38.4) 274(46.8)
70(22.2) 97(16.5)
108(34.0) 142(24.2)
209(66.0) 445(75.8)
46(14.5) 97(16.5)
229(72.5) 432(73.6)
41(13.0) 58(9.9)
108(34.2) 194(33.0)
84(26.7) 118(20.1)
19(6.0) 19(3.3)
4(1.0) 12(2.2)
102(32.1) 243(41.4)
34(10.7) 39(6.8)
176(55.8) 292(49.7)
4(1.4) 12(2.1)
102(32.1) 243(41.4)
Household Factors
253(80.1) 493(83.9)
63(19.9) 94(16.1)
172(54.4) 379(64.6)
144(45.6) 208(35.4)
178(56.3) 207(35.3)
63(20.0) 117(20.0)
75(23.7) 263(44.7)
Geographic Factors
92(29.2) 233(39.7)
224(70.8) 354(60.3)
18(5.7) 38(6.4)
46(14.5) 118(20.1)
50(15.9) 100(17.1)
71(22.7) 167(28.4)
18(5.5) 30(5.2)
25(7.8) 28(4.7)

63(88.2)
9(11.8)

22(29.1)
40(52.0)
15(18.9)

13(17.5)
63(82.5)

12(15.3)
57(74.2)

8(10.5)

31(39.8)
28(36.4)
6(7.4)
2(2.0)
10(14.4)

14(17.8)

51(65.7)
2(2.1)
10(14.4)

67(87.2)
10(12.9)

54(70.3)
23(29.7)

20(26.0)
19(24.3)
38(49.7)

26(33.2)
51(66.8)

4(5.4)
12(15.6)
11(13.0)
32(42.2)

4(4.2)

4(5.1)

791
189

363
435
182

263
717

155
718

107

333

230
44
18

355

88

519
18
355

813
167

605
375

405
199
376

351
629

60
176
161
270

52

57
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Quthing 17(5.5) 20(3.4) 2(2.3) 39

Qacha’s Nek 14(4.3) 20(3.3) 4(5.5) 37
Mokhotlong 19(6.0) 24(4.1) 3(4.0) 46
Thaba-Tseka 37(11.8) 43(7.3) 2(2.7) 82

4.2 Prevalence of Childhood Malnutrition
The prevalence of childhood malnutrition was assessed across three nutritional categories:

undernutrition, well-nourished, and overnutrition, stratified by various characteristics, as shown in

Table 4.2.

Approximately 32.3 of the children were classified as undernourished, 59.9 were well-nourished,
and the lowest prevalence was observed in the overnutrition category (7.8). The prevalence of
undernutrition was higher among males, at 36.1, compared to females, at 28.4. Conversely, the
prevalence of overnutrition was slightly higher among females, at 8.5 compared to males, at 7.2.

However, these differences were not statistically significant.

A statistically significant difference in nutritional status was observed across the age range
(p=0.0001). The prevalence of undernutrition was higher among children aged two years (IQR:
13), whereas overnutrition was higher among children aged one year (IQR: 0-1). Additionally, the
prevalence of undernutrition was higher among second-born children (IQR: 1-3), whereas

overnutrition was higher among first-born children (IQR: 1-2).

Maternal factors also play a significant role in children’s nutritional status. The highest prevalence
of undernutrition was observed among children of mothers with no or primary education (41.0),
while overnutrition was higher among children of mothers with secondary or higher education
(8.8). The type of toilet facility was also found to be significantly associated with a child’s
nutritional status. Children from households with unimproved toilet facilities exhibited a higher
prevalence of undernutrition than those from households with improved toilet facilities, with rates
of 38.5 and 28.4, respectively. The wealth index was another crucial factor in nutritional status.
The prevalence of undernutrition was notably higher among children from poor households (43.9),
and the lowest among rich households (20.0). Conversely, overnutrition was most prevalent among
children from rich households (10.2), followed by children from middle-class households (9.4),

and was least prevalent among children from poor households (4.9).
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Thaba-Tseka recorded the highest prevalence of undernutrition (45.6), while Leribe had the lowest

prevalence (26.0). Additionally, Butha-Buthe reported the highest prevalence of overnutrition

(12.0), while Thaba-Tseka had the lowest prevalence of overnutrition (2.5).

Table 4.2: Prevalence of childhood malnutrition

Variable name Nutritional Status p-value
Undernutrition Well-nourished Overnutrition
N (%) N (%) N (%)
316 (32.3) 587 (59.9) 77 (7.8)
Child Related Factors
Sex of child 0.126
Male 179(36.1) 274(55.4) 42(8.5)
Female 138(28.4) 312(64.4) 35(7.2)
Age of child <0.001***
Median (IQR) 2 (1-3) 2 (1-3) 1 (0-1)
Birth Size 0.239
Small 43(47.6) 40(43.8) 8(8.6)
Normal 143(36.0) 214(54.0) 39(10.0)
Large 41(26.0) 99(61.9) 19(12.1)
Birth order 0.006**
Median (IQR) 2 (1-3) 2 (1-3) 1(1-2)
Child breastfed 0.293
Never breastfed 12(42.0) 16(54.9) 1(3.0)
Ever breastfed 216(34.9) 336(54.5) 66(10.6)
Recent diarrhoea 0217
No 259(32.8) 464 (58.7) 68(8.6)
Yes 57(30.3) 123(64.9) 9(4.8)
Maternal Factors
Mother’s age 0.410
15-24 125(34.3) 216(59.5) 22(6.2)
25-34 121(27.9) 274(63.0) 4009.1)
35-49 70(38.7) 97(53.3) 15(8.0)
Education completed 0.004**
No/primary 108(41.0) 142(53.9) 13(5.1)
Secondary and 209(29.1) 445(62.1) 63(8.8)
above
Marital status 0.789
Never in union 46(29.8) 97(62.6) 12(7.6)
Currently in union/ 229(31.9) 432(60.2) 57(7.9)
living with a man
Formerly in union 41(38.2) 58(54.2) 8(7.6)
Timing of ANC attendance 0.597
1% trimester 108(32.5) 194(58.3) 31(9.2)
27 trimester 84(36.6) 118(51.3) 28(12.1)
3" trimester 19(42.8) 19(44.4) 6(12.8)
Frequency of ANC 0.414
attendance
Suboptimal 34(38.9) 39(45.4) 14(15.7)
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Optimal 176(34.0) 292(56.3) 50(9.7)
Household Factors
Source of drinking water 0.347
Improved source 253(31.2) 493(60.6) 67(8.2)
Unimproved source 63(37.6) 94(56.5) 10(5.9)
Type of toilet facility 0.040*
Improved facility 172(28.4) 379(62.7) 54(8.9)
Unimproved facility 144(38.5) 208(55.4) 23(6.1)
Wealth index <0.001***
Poor 178(43.9) 207(51.2) 20(4.9)
Middle 63(31.7) 117(58.9) 19(9.4)
Rich 75(20.0) 263(69.8) 38(10.2)
Geographic Factors
Type of residence 0.099
Urban 92(26.3) 233(66.4) 26(7.3)
Rural 224(35.6) 354(8.2) 51(8.2)
Districts 0.024%*
Maseru 18(30.2) 38(62.8) 4(7.0)
Leribe 46(26.0) 118(67.2) 12(6.8)
Berea 50(31.3) 100(62.5) 11(6.2)
Butha-Buthe 71(26.4) 167(61.6) 32(12.0)
Mafeteng 18(35.2) 30(58.6) 4(6.3)
Mohale’s Hoek 25(43.9) 28(49.2) 4(6.9)
Quthing 17(44.3) 20(51.3) 2(4.5)
Qacha’s Nek 14(36.9) 20(51.8) 4(11.3)
Mokhotlong 19(41.5) 24(51.9) 3(6.6)
Thaba-Tseka 37(45.6) 43(51.8) 2(2.5)

**p<0.0001; **p<0.01; *p<0.05

4.3 Factors Associated with Childhood Malnutrition

Table 4.3 shows the results of the univariable and multivariable multinomial logistic regression

analyses of childhood malnutrition and selected child, maternal, household, and geographical

factors.

In the univariable analysis, several factors were significantly associated with undernutrition while

only age was significantly associated with overnutrition. Specifically, the odds of overnutrition

decreased 0.53 times, for every year increase in age [OR: 0.53 (95 CI: 0.37-0.76)]. Regarding

undernutrition, the odds among females were 0.68 times those of males [OR: 0.68 (95 CI:0.49-

0.94)]. Additionally, the odds of undernutrition among children born large were 0.39 times those

of children born small [OR: 0.39 (95 CI:0.19-0.77)]. Furthermore, maternal education was

significantly associated with undernutrition; the odds of undernutrition among children of mothers

who had secondary and above education were 0.62 times those of mothers with no/primary
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education [OR: 0.62 (95 CI: 0.44-0.85)]. Similarly, the odds of undernutrition among children from
rich households were 0.33 times those of children from poor households [OR: 0.33 (95 CI:

0.22-0.51)].

On the other hand, factors with increased odds of undernutrition included birth order, type of toilet
facility, type of residence, and living in Mohale’s Hoek, Quthing and Thaba-Tseka. Notably, the
odds of undernutrition increased 1.3 times for every additional child [OR: 1.30 (95 CI: 1.161.46)].
In addition, the odds of undernutrition among children from households with unimproved toilet
facilities were 1.53 times those of children from households with improved toilet facilities [OR:
1.53 (95 CI: 1.07-2.18)]. Moreover, the odds of undernutrition among children from rural areas
were 1.60 times those of urban areas [OR: 1.60 (95 CI:1.13-2.27)]. Lastly, the odds of
undernutrition were significantly higher among children living in Mohale's Hoek [OR: 1.86 (95
CI: 1.06-3.25)], Quthing [OR: 1.80 (95 CI: 1.04-3.11)], and Thaba-Tseka [OR: 1.83 (95 CI: 1.12-

3.00)] compared to those of children living in Maseru.

In the multivariable analysis, factors with significantly decreased odds of undernutrition included
sex, birth size, diarrhoea, maternal age, and wealth index. Regarding the child’s sex, the odds of
undernutrition among females were 0.53 times those of males [aOR: 0.53 (95 CI:0.32-0.87)].
Additionally, the odds of undernutrition were significantly lower among normal-size children
[aOR: 0.50 (95 CI: 0.28-0.88)] and children born large [aOR: 0.35 (95 CI:0.16-0.74)] compared to
those who were born small. Furthermore, the odds of undernutrition among children who had
diarrhoea were 0.55 times of those who did not have diarrhoea [aOR: 0.55 (95 CI: 0.31-0.96)].
Regarding maternal factors, the odds of undernutrition among children born to mothers aged 25-
34 were 0.51 times those of children born to mothers aged 15-24 years [aOR: 0.51 (95 CI: 0.29-
0.91)]. Finally, household factors indicated that the odds of undernutrition among children from
rich households were 0.34 times those of children from poor households [aOR: 0.34 (95 CI: 0.16-
0.72)].

However, age and birth order had increased odds of undernutrition. The odds of undernutrition
increased 2.11 times for every year increase in age [aOR: 2.11 (95 CI: 1.51-2.95)]. Furthermore,
the odds of undernutrition increased 1.41 times for every additional child [aOR: 1.41 (1.12-1.76)].
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Table 4.3: Factors associated with childhood malnutrition.

Variable name Unadjusted OR (95 CI) Adjusted aOR (95 CI)
Undernutrition Overnutrition Undernutrition Overnutrition
Child Factors

Sex of child

Male (ref) 1.00 1.00 1.00 1.00

Female 0.68* (0.49-0.94) 0.73 (0.34-1.55) 0.53* (0.32-0.87) 1.08 (0.54-2.16)
Age of child 0.94 (0.84-1.05) 0.53** (0.37-0.76)  2.11***(1.51-2.95)  0.55 (0.30-1.01)
Birth size

Small(ref.) 1.00 1.00 1.00 1.00

Normal 0.61 (0.36-1.04) 0.94 (0.22-4.06) 0.50* (0.28-0.88) 0.95 (0.27-3.29)

Large 0.39** (0.19-0.77) 0.99 (0.24-4.20) 0.35** (0.16-0.74) 0.94 (0.27-3.32)
Birth order 1.30*** (1.16-1.46) 1.03 (0.88-1.22) 1.41%* (1.12-1.76) 0.86 (0.57-1.30)
Child breastfed

Never breastfed (ref) 1.00 1.00 1.00 1.00

Ever breastfed 0.80 (0.35-1.87) 3.53(0.73-17.10) 0.82 (0.35-1.92) 2.62 (0.41-16.82)
Recent diarrhoea

No (ref) 1.00 1.00 1.00 1.00

Yes 0.84 (0.54-1.30) 0.50 (0.24-1.07) 0.55* (0.31-0.96) 0.51 (0.22-1.18)

Mother’s age

Maternal Factors

15-24 (ref) 1.00 1.00 1.00 1.00

25-34 0.77 (0.54-1.08) 1.40 (0.61-3.23) 0.51% (0.29-0.91) 2.10 (0.76-5.81)

35-49 1.26 (0.76-2.09) 1.44 (0.36-5.78) 0.64 (0.24-1.71) 2.02 (0.32-12.64)
Education completed

No/primary (ref) 1.00 1.00 1.00 1.00

Secondary and above
Marital Status

Never in union (ref)

Currently in union

Formerly in union

Timing of ANC attendance
1* trimester (ref)
2" trimester
3™ trimester

0.62** (0.44-0.85)

1.00
1.11 (0.75-1.66)
1.48 (0.84-2.60)

1.00
1.28 (0.83-1.97)
1.72 (0.77-3.85)

1.50 (0.75-3.00)

1.00
1.09 (0.41-2.89)
1.14 (0.34-3.86)

1.00
1.50 (0.60-3.72)
1.83 (0.41-8.26)

1.32 (0.80-2.19)

1.00
1.07 (0.57-2.01)
0.81 (0.33-1.96)

1.00
1.00 (0.60-1.68)
1.84 (0.64-5.32)

1.30 (0.44-3.86)

1.00
0.88 (0.30-2.59)
1.13 (0.24-5.34)

1.00
1.47 (0.68-3.20)
1.08 (0.22-5.21)

Frequency of ANC

attendance
Suboptimal (ref) 1.00 1.00 1.00 1.00
Optimal 0.71 (0.39-1.29) 0.50 (0.15-1.70) 1.15(0.53-2.48) 0.65 (0.17-2.46)

Source of drinking water

Household Factors

Improved source 1.00 1.00 1.00 1.00

(ref)

Unimproved source 1.30 (0.86-1.96) 0.77 (0.32-1.85) 1.06 (0.56-2.01) 0.78 (0.29-2.06)
Type of toilet facility
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Improved facility

(ref)

Unimproved facility
Wealth index

Poor (ref)

Middle

Rich

Type of residence
Urban (ref)
Rural

Districts
Maseru (ref)
Leribe
Berea
Butha Buthe
Mafeteng
Mohale’s Hoek
Quthing
Qacha’s Nek
Mokhotlong
Thaba-Tseka

1.00

1.53* (1.07-2.18)

1.00
0.63 (0.39-1.02)

0.33%%% (0.22-0.51)

1.00
0.77 (0.37-1.60)
1.00

1.65 (0.77-3.57)
1.51 (0.69-3.30)

Geographic Factors

1.00

1.60%* (1.13-2.27)

1.00
0.80 (0.46-1.41)
1.04 (0.62-1.77)
0.89 (0.50-1.58)
1.25 (0.70-2.22)
1.86* (1.06-3.25)
1.80* (1.04-3.11)
1.49 (0.81-2.74)
1.66 (0.91-3.02)
1.83* (1.12-3.00)

1.00
1.33 (0.60-2.93)

1.00
0.92 (0.35-2.40)
0.90 (0.36-2.21)
1.75 (0.65-4.76)
0.96 (0.29-3.24)
1.28 (0.42-3.84)
0.78 (0.23-2.67)
1.97 (0.68-5.71)
1.15 (0.42-3.11)
0.4 (0.12-1.69)

1.00
1.03 (0.64-1.67)

1.00
0.65 (0.34-1.24)
0.34%* (0.16-0.72)

1.00
0.72 (0.38-1.38)

1.00
0.96 (0.41-2.22)
1.50 (0.67-3.79)
1.55 (0.63-3.79)
1.69 (0.65-4.36)
2.24 (0.98-5.15)
1.72 (0.70-4.26)
1.58 (0.69-3.59)
1.20 (0.47-3.08)
1.57 (0.70-3.49)

1.00
0.85 (0.36-2.04)

1.00
1.12 (0.39-3.28)
1.73 (0.42-7.13)

1.00
2.41 (0.65-8.97)

1.00

0.58 (0.16-2.16)
0.72 (0.21-2.44)
1.65 (0.48-5.60)
0.45 (0.08-2.68)
1.29 (0.34-4.91)
1.11 (0.29-4.29)
2.25 (0.58-8.67)
0.98 (0.26-3.69)
0.48 (0.11-2.13)

*k*k

£<0.0001; **p<0.01; *p<0.05
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CHAPTER 5: DISCUSSION

This study sought to determine the prevalence of childhood malnutrition in Lesotho and identify
the associated factors. In this chapter, significant factors are discussed in relation to the study’s
objectives. Their alignment and divergence with existing literature are also examined, identifying
similarities and differences. The discussion concludes by highlighting this study's strengths and

limitations.

5.1 Prevalence of Childhood Malnutrition

This study highlights that undernutrition is particularly prevalent among children aged two. Similar
findings were reported in a study conducted in Uganda, which documented a high prevalence of
undernutrition in two-year-olds (Mawa, 2018). In Pakistan, undernutrition was found to be
approximately 1.2 times more common in one-year-olds compared to four-year-olds (Ahmad et
al., 2020), likely due to the transition from breastfeeding to supplementary feeding. Breastfeeding
offers numerous protective benefits, including a reduced risk of undernutrition in children (Campos
et al., 2020). However, a systematic review found that undernutrition prevalence among children

under five increases with age (Katoch, 2022).

Undernutrition was found to be prevalent among second-born children. These findings corroborate
with those found in India, showing that about one-third of children in the first birth order had the
lowest rate of undernutrition, while nearly half of children aged four experienced the highest rates
of some form of undernutrition (Prasad et al., 2021). Furthermore, a systematic review indicated
that 16 of studies reported an increase in the prevalence of malnutrition with rising birth order and
undernutrition consistently increases across all measures of child undernutrition as birth order rises

(Katoch, 2022).

Maternal education has been identified as a significant factor influencing child malnutrition. A
study conducted in Bangladesh similarly found that higher levels of maternal education were
associated with lower prevalence rates of undernutrition among children. Specifically, the
prevalence of undernutrition was 48.4 among children whose mothers had no formal education,

43.9 for those with primary education, and 27.8 for those with secondary education (Nahar &

Zahangir, 2024). This may be attributed to the role of maternal education in improving a child's
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nutritional status, as educated mothers tend to have a better understanding of proper nutrition and

access to child healthcare services (Katoch, 2022).

Studies have indicated that the prevalence of undernutrition is disproportionately higher among
children from the lowest wealth tertiles. For instance, in Ethiopia, rates of some form of
undernutrition among children from poorer families ranged from 44.0 to 54.0 (Tesfaw & Dessie,
2022). children from higher-income families had lower levels of undernutrition, which decreased
significantly as the wealth index increased (Poda et al., 2017; Nahar & Zahangir, 2024). This
disparity can be attributed to limited access to nutritious food, lack of access to healthcare, and
poor living conditions, which collectively exacerbate the risk of malnutrition (Govender et al.,

2021).

5.2 Factors Associated with Childhood Malnutrition

This study highlighted significant differences in malnutrition among male and female children.
These findings were comparable to a study conducted in Pakistan where the odds of undernutrition
among males were over 1.2 times those of females (Ahmad et al., 2020). Additionally, research
conducted in SSA revealed that female children had a significantly lower risk of being
undernourished than their male counterparts (Garenne et al., 2022; Obasohan et al., 2024). The
proposed theories to explain this variation have been linked to differences in energy requirements,
body composition, vulnerability to communicable diseases, and intrauterine development between
males and females (Garenne et al., 2022).

In contrast to undernutrition, overnutrition is also influenced by age among children under five. In
a study conducted in Panama, the odds of overnutrition among infants were 1.21 times those of
children above 12 months (Pedreschi et al., 2024). A similar trend was observed in East Africa,
where children under 24 months had higher odds of overnutrition than older children (Pedreschi et
al., 2024). Interestingly, some studies have reported opposing results. A study in Bangladesh found
that the odds of stunting among children aged 12 to 23 months were 4.23 times those of children
under 12 months (Rahman, 2016). Similarly, the odds of stunting among children aged 24 to 35
months were 1.84 times that of children under 12 months (Rahman, 2016). A study highlighted
that children aged 36 months and older were significantly more likely to experience overnutrition
compared to younger cohorts (Nikoli¢ et al., 2022). Factors contributing to this trend may include
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changes in dietary habits, decreased physical activity, and increased consumption of high-calorie

foods (Govender et al., 2021).

This study highlighted a significant association between birth order and undernutrition among
children under five indicating that undernutrition increases with each subsequent birth order.
Similar findings were observed in a study conducted in Bangladesh which demonstrated that
children born later in the birth order are at a higher risk of stunting. The odds of stunting among
children born third, fourth, and fifth range from 1.24 to 1.72 times those of first-born children
(Rahman, 2016). Rahman (2016) proposed two potential explanations for the relationship. First,
higher-order births are often perceived as less desirable, leading to reduced parental attention and
care. As a result, both antenatal and postnatal care, as well as routine health check-ups for children,
tend to decline with increasing birth order. Second, the distribution of food and supplies within a

household diminishes as the number of births increases.

5.3 Strengths and Limitations

With robust data analysis techniques, the study estimated the prevalence of childhood malnutrition
and identified the associated factors. Using globally standardised indicators of malnutrition
facilitated comparability with findings from other studies. Additionally, it incorporated diverse
variables, including child, maternal, household, and geographic factors, allowing for a
comprehensive analysis of malnutrition and its determinants.

Children under five are particularly vulnerable to negative health outcomes. This research gave a
comprehensive understanding of malnutrition by examining both undernutrition and overnutrition.
Many studies focus solely on undernutrition despite the recent surge of overnutrition among
children under five in LMICs. An integrated approach is essential for understanding the
multifaceted nature of malnutrition, which is crucial for informing policies and implementing

effective interventions.

However, the study presents certain limitations that should be considered. Firstly, as a secondary
data analysis, the presence of incomplete records for certain variables may impact overall data
quality. Secondly, heavy material and fixed accessories worn by some participants during height

and weight measurement can introduce errors in the data, which in turn may compromise the
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validity of the findings. Finally, using birth size as a proxy may not capture the nuances of birth

weight due to its broad categories, leading to a lack of precision in estimating birth weight.
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CHAPTER 6: CONCLUSION AND RECOMMENDATIONS

This study provided valuable insights into the prevalence and factors of child malnutrition by
identifying critical factors associated with undernutrition and overnutrition among children under
five. The findings showed that sex, age, birth order, birth size, diarrhoea, maternal education, type
of toilet facility, wealth index and type of residence were significantly associated with
undernutrition. Age was also significantly associated with overnutrition, emphasising its dual role
in influencing malnutrition outcomes.

The association between sex and undernutrition suggests potential gender disparities. Similarly,
birth order, birth size and diarrhoea indicate the importance of maternal and child health during
pregnancy and early childhood. The significance of the wealth index also emphasises its role in
shaping nutritional outcomes. Moreover, the relationship between age and overnutrition highlights
feeding practices that may contribute to excess weight gain in infants. These findings highlight the
importance of addressing the factors associated with childhood malnutrition to improve child
health.

By identifying factors associated with childhood malnutrition, the results support evidence-based
strategies for reducing malnutrition, which in turn supports SDG 3 as it aims to improve health for
all. The findings also highlight areas where targeted prevention of childhood malnutrition and

health promotion efforts in Lesotho can improve child health outcomes.

Recommendations

The findings of this study show high levels of undernutrition among children under five years.
Based on these findings, there is a need for targeted interventions. Programs aimed at reducing
child undernutrition should incorporate gender-sensitive strategies to address disparities in
nutritional outcomes between male and female children. Nutritional programs should train
caregivers and healthcare workers to promote equitable feeding and care practices. Additionally,
policies should include gender-specific indicators to ensure that both male and female children
benefit equally from nutrition services.

Support should be focused on children from larger households, specifically those from lower

socioeconomic backgrounds. Routine food supplementation programs during postnatal visits will
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not only improve attendance but will help improve nutrition among children from lower wealth
tertiles.

Strengthening maternal education is crucial, as it plays a significant role in improving child
nutrition. Health education initiatives should emphasise proper feeding practices and early
childhood care. These interventions will assist mothers in making informed decisions regarding
their children's nutritional health, ensuring optimal growth and development. The significant
association between age and overnutrition also calls for interventions to promote healthy

complementary feeding practices as children transition into older age groups.
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Appendix E: Maternal and Child Nutrition Conceptual Framework UNICEF, 2020

MATERNAL AND CHILD NUTRITION
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Improved survival, health, physical growth, cognitive development, school readiness and
and women school performance in children and adolescents; improved survival, health, productivity
and wages in women and adults; and improved prosperity and cohesion in societies.
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Good diets, driven by adequate food and Good care, driven
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: 3 ?
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X foods - including breastmilk - including responsive

‘ Underlying in early chidhood - with safe ieed‘ngmsnmuonneawl...

determinants | drinking water and household | | childhood - with adequate food

food secunity preparation, food consumption

and hygiene practices

ENVIRONMENTS
Healthy food environments,
adequate nutrition, heaith
and sanitation services,
and heaithy fving

envwronments that promote
good diets and physical activity

; f f

i

Sufficient resources - including

resources - 1o enable children’s and
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UNICEF Conceptual Framework on the Determinants of Matemal and Child Nutrition, 2020.
A framework for the prevention of malnutrition in all its forms.
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