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Abstract 

Promoting nutritional security is both an institutional and individual noble cause. The government of 

Uganda and several stakeholders have invested in nutritional health interventions. In 2003, a public-

private partnership was established between Uganda and Iowa State University (ISU) of the United 

States. ISU, through its Center for Sustainable Rural Livelihood, has since invested in interrelated 

livelihood education programs (LEPs) to end hunger in Uganda. Nutrition programs are fostered 

through the community-based nutrition education centers (NECs) initiated in 2010 to manage 

malnutrition among children 0-59 months of age and their primary caretaker. This study assessed the 

impacts of NECs’ programs on nutrition security in Kamuli district. A comparative approach was 

employed to study the relationship between participants’ affiliation with NECs, participation in LEPs, 

as well as their household socioeconomic and reproductive characteristics, maternal practices, and 

nutrition security. The study was based on a survey of 454 households with 606 children. 

Anthropometric measurements were taken of primary caretakers and children. Caretakers’ nutritional 

health status was based on their Body Mass Index to determine the rates of underweight, overweight, or 

healthy statuses. Children’s anthropometric measurements were transformed into Z-scores using the 

WHO-Anthro software to assess the rates of undernutrition: stunting, underweight, or wasting. 

Respondents were categorized into three categories: program households who are 1) NEC clients and 2) 

non-NEC clients, and 3) non-program participants. Results showed that NEC clients and non-program 

participants were healthier nutritionally than non-NEC clients. However, NEC clients had more 

underweight caretakers than the two other groups. Incidents of underweight caretakers were strongly 

associated with low education and young age at first pregnancy. Related to participation in LEPs, the 

study found that participants in nutrition and infant feeding, public health, and complementary services, 

such as taking nutrient-dense/therapeutic porridge, were associated with nutritionally healthier 

caretakers than non-participants. Similarly, participants in agronomy, postharvest, and livestock 

programs were associated with fewer incidences of underweight and overweight caretakers than non-

participants. On children’s health, there were more stunted (37.1%) than underweight (22.7%) or 

wasted (16.7%) children. Incidents of stunting and wasting affected more boys, whereas underweight 

affected more girls. Stunting and underweight increased with age and significantly affected the 24-35 

and 36-47 age groups, respectively. More stunted (39.7%) and underweight (24.0%) children were 

found among non-program participants. Stunting and underweight children were strongly associated 

with underweight caretakers. Overall, 51.1% were healthy and 48.9% undernourished. 

Recommendations for improving the program include participatory planning involving community, 

cultural, and government partners in the design of activities, decision-making to strengthen 

implementation, monitoring, and evaluation of maternal practices. Collaboration with health workers 

and village health trainers to educate and encourage households to adopt improved maternity practices 

and monitor children. 

 
Keywords: Livelihood education programs, malnutrition, maternal practices, nutrition security, 

overweight, stunting, undernutrition, underweight, wasting 

 

Introduction 

Promoting food and nutrition security has been the cornerstone of the United Nations bodies, 

collaboratively fostering 15-year phased strategic plans from the Millennium Development 

Goals of 2000-2015 to the Sustainable Development Goals of 2015-2030 [1].  
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Earlier in 2000, the World Health Organization (WHO) 

affirmed good nutrition as a fundamental component in all 

development programs to lessen the global burden of 

malnutrition with all its manifestations [2] In that period, the 

WHO revealed that over 50% of deaths globally were 

related to poor nutrition, with an estimated toll of 30 million 

people, mostly in developing countries [3]. 

Consequently, the Copenhagen Consensus was born in 2004 

with the aim of redirecting investments of the world’s 

leading economists, and malnutrition was named as the 

second of the top 10 global challenges [4] The economists 

affirmed that investing in the development of agro-food 

systems would synergistically reduce the global burden of 

food and nutritional insecurity. While global deliberations 

on major United Nations goals and leading economists were 

going forward, Uganda, our case study country, began 

investing in long-term food and nutrition programs. 

 

The Food and Nutrition Strategic Programs of Uganda 

In 1991, five years after Uganda’s bush war, [5] the country 

embarked on drafting a comprehensive food and nutrition 

security roadmap named Uganda Food and Nutrition Policy 

(UFNP) that was completed in 2001 [6] The Food and 

Agriculture Organization of the United Nations funded 

UFNP’s strategic paper formulation in October 2003. By 

March 2004, the first draft of the Uganda Food and 

Nutrition Policy Strategy (UFNPS) was released for review 

[7] The strategy’s investment plan, named Uganda Food and 

Nutrition Policy Strategy Investment Plan (UFNPSIP), was 

being designed alongside the policy [8]. 

The UFNPSIP followed a series of parliamentary approvals 

and presidential appendages of signatures, turning it into 

law in September 2007. The UFNPS was designed to 

operate for 10 years (i.e., 2007-2017). This period was 

commensurate with the initial phase of the 20 years of the 

Poverty Eradication Action Plan (PEAP) of 1997-2017. The 

PEAP was Uganda’s Poverty Reduction Strategy Paper, a 

requirement by the World Bank for debt waiver among the 

highly indebted countries by 1996 [9-10]. 

The operations of the Uganda Food Strategy and Investment 

Plan were monitored by the Uganda Food and Nutrition 

Council (UFNC) housed in the Office of the Prime Minister 

of Uganda (OPM). In execution of its duties, the Council 

worked in tandem with line ministries, including, among 

others, Agriculture, Health, Land, Education, Trade, 

Finance, Gender, and the OPM, non-governmental 

organizations, and voluntary stakeholders.  

Embedded in the Uganda Food and Nutrition Policy 

Strategy were two more strategies designed by the Ministry 

of Health. In 2005, phase two of the 2005-2010 Health 

Sector Strategic Plan (HSSP) emphasized micronutrient 

supplementation for infant malnutrition reduction [11] In 

2010, the overall HSSP investment plan was redesigned for 

the five years (2011-2016), fitting into the 10-year National 

Health Policy (2010-2020) to curb food and nutrition 

insecurity, promote health, and enhance development in the 

country [11] Nutrition and health improvement have been 

monitored periodically through the Uganda demographic 

and health surveys every five years and presented as time-

series data: 2006, 2011, 2016, and the latest of 2022 [12]. 

 

Uganda’s Regional and Global Efforts for Food and 

Nutrition Security: Uganda’s efforts in food and nutrition 

security are beyond its borders. Globally, Uganda is a 

signatory to the United Nations Sustainable Development 

Goals of September 2015 [1] These goals target having a 

healthy population by 2030 through ending all forms of 

malnutrition and improving access to food as a human right. 

The strategies within all the declarations focus on enhancing 

the productivity of the agricultural sector, building 

resilience, and enhancing incomes and livelihoods. 

Regionally, Uganda is a signatory to the June 2014 Malabo 

Declaration of the African Union [13] The Malabo 

Declaration sought to reduce the malnutrition rate of 

children of 0-59 months of age, specifically stunting to 10% 

and wasting to 5% by 2025. 

 

 
Source: Uganda Bureau of Statistics (pp. 172; 177) [12] 

 

Fig 1: Percentage trends of nutrition health status among children (0-59 months of age) and women (15-49 years) in Uganda, 2006-2022. 

 

The State of Food and Nutrition Security in Uganda 

The government of Uganda and several stakeholders have 

invested in food and nutrition interventions [14] Despite all 

the efforts, the problem of food insecurity and malnutrition 

still exists. For instance, since 2019, Uganda has been 

ranked as serious in hunger severity on the Global Hunger 

Index [15] Moreover, the recent census also indicated that 

46% of Ugandans were food insecure [16]. 

The nutrition health status has been improving since the 

launch of the phased Health Sector Strategic Plans, and the 

subsequent Uganda Nutrition Action Plan I and II [12,14] 

Specifically, among children of 0-59 months of age, 
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stunting-linear growth retardation, underweight, and 

overweight reflect a reduction in severity by different 

magnitudes over time, 2006-2022. While wasting (weight-

for-height index, a severe undernutrition) despite an increase 

between 2011-2016, there was a reduction between 2016-

2022 (Figure 1).  

Among mothers aged 15-49 years, the level of thinness 

remained constant between 2016-2022, while 

overweight/obesity has consistently risen since 2006. The 

nutrition security statuses among children and mothers are 

consistent with several trend studies [17-18] and global trend 

analyses [15, 19] conducted across Uganda. 

The government, through the ministries of Agriculture and 

Health, called upon stakeholders for support in 

implementing the food and nutrition interventions (p. v) [4] 

Similarly, the Office of the Prime Minister renewed these 

calls for collaboration during the Uganda Nutrition Action 

Plan II of 2020-2025 to strengthen the structural 

functionality of the nutrition health interventions [14] The 

government calls for collaborations, the low food and 

nutrition security, poverty, and the availability of partner 

organizations and institutions ushered in the partnership 

between Uganda and Iowa State University of the United 

States through the Center for Sustainable Rural Livelihood 

[20-23]. 

 

Iowa State University Sustainable Livelihood Programs 

in Uganda: The Center for Sustainable Rural Livelihood 

(CSRL) is based in the College of Agriculture and Life 

Sciences (CALS) at Iowa State University. CSRL 

operationalized its activities in Uganda through partnership 

with non-government organizations, including Volunteer 

Efforts for Development Concerns (VEDCO), 2004-2014, 

and Iowa State University Uganda Program (ISU-UP), 2014 

to date, alongside Makerere University located in Kampala 

[21, 23-24] 

Vested in the CSRL goal, this tripartite partnership sought to 

improve food and nutrition security, deploying several 

approaches to community development [22] Development 

efforts are fostered by Iowa State University’s land grant 

ethos of research and discovery [22, 25] guided by livelihood 

frameworks [26-27] while blending indigenous knowledge [28] 

to create opportunities for community development. 

The inaugural strategies deployed involved a farmer-to-

farmer extension approach to improve food security through 

the formation of food security groups, 2004-2014, 

commensurate with CSRL/VEDCO partnership [26-27-28]. In 

the renewed partnership of CSRL/ISU-UP, 2014 to date, a 

comprehensive human capacity development was devised 

(Figure 2), touching the lives of people from pregnancy to 

seniors through interrelated livelihoods education programs 

[21-22]. 

 

 
 

Fig 2: The CSRL/ISU-UP Human Capacity Development Model 

 

The CSRL/ISU-UP’s Interrelated Livelihood Programs  

The livelihood education programs (LEPs) of the 

CSRL/ISU-UP are closely aligned into three categories, 

including those fostering: food security and economic 

prosperity, nutrition health security, and food and nutrition 

security stability and sustainability. The clientele served by 

CSRL/ISU-UP sign up for at least one of the programs in 

any of these categories. 

https://www.agriculturejournal.net/
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CSRL/ISU-UP Food Security Interventions 

These LEPs focus on research to devise means of improving 

food production and access. Programs such as soil and 

agronomy seek to improve household knowledge in soil and 

crop production and increase access to high-yielding 

varieties [29-35] Agroforestry and orchards support schools 

and communities in improving knowledge on integrated 

fruit trees for consumption and tree production for 

environmental conservation [31, 36-41] 

Postharvest programs seek to improve management of 

postharvest losses, especially grains, to improve their shelf 

life for use and reduce the incidence of aflatoxins due to 

poor storage [31,37-41] Livestock production and management 

support communities and schools in managing livestock to 

improve production, foster consumption of animal-source 

proteins, and sales income [42-43] 

School gardens, in addition to providing knowledge, these 

gardens support the production of food crops and vegetables 

used in school lunches and reduce the effect of hidden 

hunger among school-going children [44-47] Youth 

entrepreneurship programs support skilling youths in 

approaches to managing small to medium businesses to 

improve food production, access, and income to diversify 

their livelihood strategies [22, 48]. 

 

CSRL/ISU-UP Nutrition Security Interventions 

Nutrition education programs foster community 

development through the management of malnutrition in 

communities and schools. The program uses Nutrition 

Education Centers (NECs) as community-based locations 

for rehabilitation of at-risk-of-malnutrition primary 

caretakers and children of 0-59 months of age using 

nutrient-dense therapeutic porridge [43, 49-50]. 

The program enhances the knowledge of communities 

through nutrition and infant feeding education programs to 

understand the root cause of malnutrition and how using 

food diets can manage the program [51] The program also 

uses water and public health education programs to foster 

knowledge on sanitation-related challenges, such as diarrhea 

and the importance of construction and maintaining the 

WASH infrastructures, such as latrines, to manage the 

related diseases [52] and food safety education and handling 

programs [53]. 

In schools, the school feeding programs use proceeds from 

school gardens to prepare meals that are served to children 

during their time in school [44, 47, 54] Parents and the 

organization also support the school feeding program 

through the contribution of grains/maize (parents), beans, 

and the construction of modern kitchens for the lunch 

programs [21]. 

 

CSRL/ISU-UP Food and Nutrition Security Stability 

Interventions: After rehabilitation through the NECs, 

clients are encouraged to enroll in stability and sustainability 

programs to sustain the gains in addition to continued 

participation in routine education programs, fostering food 

and nutrition security. Currently, there are three food and 

nutrition stability programs: Community Income Generating 

Innovations (CIGI), Food and Nutrition Security Support 

Groups (FNSSGs), and vocational and teen mother 

programs [22]. 

Launched in 2016, CIGI supports mothers’ innovations, 

especially projects that harness their skills of their head, 

hands, heart, and health [22,55-56]. Mothers produce goods 

from bead products, which include bangles, bracelets, 

necklaces, and purses; palm leaf products like mats; sewing 

products like dresses, laptop bags; raffia products like 

baskets; and scholastic materials like books. 

Similarly, in 2019, FNSSGs were launched to support 

further stabilization of nutrition gains from the NECs, 

focusing on rehabilitated mothers but also including fathers 

as key players in food and nutrition interventions [22] The 

key in the FNSSGs is the provisioning of technical support 

and some inputs and market for the group’s products.  

For effectiveness, the CSRL/ISU-UP adopted a positive 

deviance approach. It identifies members struggling with 

similar food and nutrition challenges, but have maneuvered 

their way to overcome the challenge. Such maneuverability 

places those members at an advantage as role models to 

influence in their community [57] Those members are used as 

program contact people in implementing the activities of the 

FNSSGs [22]. 

The vocational and teen mother projects were launched in 

2021 due to the rise of school dropouts and early marriages 

owing to the long-term effects of the COVID-19 pandemic 

[22] Teen mothers are clustered, formally trained by their 

specialties, and certified by the vocational and industrial 

education body in Uganda. In their groups, mothers make 

products such as exercise books, leather crafts like shoes, 

while others are in projects like baking, hair dressing, and 

tailoring.  

In summary, CSRL/ISU-UP LEPs foster household 

behavioral change [58] toward food and nutrition security and 

building their capacity to diversify their livelihood 

strategies. Although several studies have assessed the 

impact of these LEPs on food security in communities [59-61] 

and nutrition security in schools [44] so far, no 

comprehensive assessment has been conducted to assess the 

LEPs’ impact on nutrition health security in rural 

communities in Kamuli district. 

 

Purpose and Objectives of the Study 

This study sought to bridge the research gap in nutrition 

health security to understand the programs’ impact and 

facilitate program planning for improvements. The study 

assessed the nutritional health status of the primary 

caretakers and children (0-59 months of age) in relation to 

their affiliation with the nutrition education centers (NECs) 

and participation in the livelihood education programs 

(LEPs). The study had five key objectives:  

1. Identify the socio-demographic and reproductive 

characteristics and practices of the primary caretakers 

of children. 

2. Determine the nutritional health status of the primary 

caretakers of children and compare to their affiliation 

with NECs and participation in LEPs. 

3. Determine the nutritional health status of children and 

compare to their affiliation with NECs and participation 

in LEPs. 

4. Establish the factors influencing household nutritional 

health status. 

5. Establish the relationship between the nutritional health 

status of the primary caretakers and their children. 

 

Literature Review and Household Nutrition Health 

Conceptual Framework 

In 2013, the Food and Agriculture Organization (FAO) and 

partner organizations of the United Nations came to a 

https://www.agriculturejournal.net/


 

~ 5 ~ 

International Journal of Agriculture and Nutrition https://www.agriculturejournal.net 
 

consensus and adopted the term food and nutrition security 

[62] They urged that households need consistent access to 

food to meet their nutritional demands for a physically, 

economically, and socially healthy life to be considered 

food secure. However, households also need to be 

nutritionally secure, leading to the concept of food and 

nutrition security, which comprises all elements of food 

security coupled with conducive, clean environments that 

reduce household vulnerability to diseases.  

The food and nutrition security concept comprises four core 

pillars, including 1) availability, 2) access, 3) utilization, and 

4) stability, which work in synergy for a sustainable food 

and nutritionally secure household [62] Food security focuses 

on food availability and access, whereas nutrition security 

focuses on food utilization within our bodies digestion and 

metabolism, and food stability focuses on assurances and 

sustainable future access to food. 

To expound on food utilization, this concept deals with the 

ability of our bodies to absorb nutrients. Food absorption is 

influenced by several factors, including the health status of 

the body and the diet consumed. Additionally, household 

cleanliness, especially water and sanitation infrastructures 

like latrines, determines the household predisposition to 

sanitation-related illness such as diarrhea and malaria [52,63] 

Although the food security aspects of food availability and 

food access are influential, these do not guarantee the 

nutritional concept of food utilization. In any case, high 

income, for instance, is a key determinant of food access; 

however, it may result in unbalanced food consumption 

behaviors. These behaviors include a preference for 

hypocaloric (low-calorie foods), leading to underweight, 

and/or hypercaloric (high-calorie foods), leading to 

overweight [64] Similarly, consumption of alcohol and/or fast 

foods is associated with low body nutrients [65-66] 

Nevertheless, the key to food utilization rests on household 

hygiene, as well as support from the government and 

development partners in reducing and preventing tropical 

diseases like malaria [67] Such support ensures health 

described in food systems as the “ability to adapt and self-

manage in the face of social, physical, and emotional 

challenges” to contribute to food production while 

“successfully adapting to an illness” (pp. 235−236) [68] In 

summary, this study focused on food utilization. 

 

Measurement of Food Utilization - An Index of Nutrition 

Security: Food utilization was measured by anthropometric 

indices for both children of 0-5 years of age and their 

primary caretakers or mothers [69-71] Anthropometric indices 

measure the body’s physical proportions, such as height, 

weight, and circumferences of various parts like head, arms, 

waist, and hips, that are used to detect the nutritional health 

status of the individual relating to undernutrition and 

obesity. Weights are mainly used to identify signs of 

undernutrition or overnutrition (obesity), heights for 

stunting, and arm circumferences provide additional 

nutritional indicators and health.  

These anthropometric measures are combined to measure 

individual variables that are used to determine the health 

status of individuals. These include the Body Mass Index 

(BMI), which measures weight-for-height to detect 

underweight or obesity among the primary caretakers of 

children or mothers. Also, among children (0-59 months of 

age), weight for age (WAZ) to detect underweight, height 

(recumbent length of infants) for age (HAZ) to detect 

stunting, and weight for height (WHZ) to detect wasting 

health incidences. In the determination of the health of 

children, those indices are compared with reference to their 

sex and the WHO reference population already standardized 

in the WHO Anthro software [69-71]. 

The conceptual framework was designed for this study, 

illustrating the pathway to nutritional health security (Figure 

3). The framework shows how the inherent household 

characteristics influence their participation in LEPs and 

ardently influence the food and nutrition security pillars. 

 

 
 

Fig 3: Household Nutrition Health Security Conceptual Framework for the Study 

 

Abbreviations: ANC - Antenatal clinic visits, BMI - Body 

Mass Index, CIGI - Community Income Generating 

Innovations, FNSSGs - Food and Nutrition Security Support 

Groups, LEPs - Livelihoods Education Programs, NECs - 

Nutrition Education Centers, MUAC - Mid Upper Arm 

Circumference, MAM - Moderate Acute Malnutrition, SAM 

- Severe Acute Malnutrition. 

This study, therefore, assessed progress towards sustainable 

food utilization in our bodies, measured through 

anthropometric indices, to determine the levels of stunting, 

https://www.agriculturejournal.net/
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underweight, wasting, or healthy status among children. The 

indices were also used to determine the levels of 

underweight, overweight, and health status among the 

primary caretakers or the mothers of the children. All 

indices were merged to determine the level of severity, 

either acute or moderate malnutrition. 

 

Methods 

This study was part of a larger cross-sectional survey that 

assessed the impact of livelihood programs of the 

CSRL/ISU-UP on food and nutrition security in Kamuli 

district, Uganda [55] The target population for the study 

comprised 1503 NECs’ registered clients, 2013-2018, with 

additional non-NEC clients for purposes of comparison in 

the sub-counties of Butansi and Namasagali (Figure 4). A 

representative sample of 306 NEC clients was established at 

a 95% significance and 5% margin of error. We randomly 

accessed and interviewed 253 NEC households (70.3% 

access rate). An additional 201 non-NEC households were 

randomly selected to match every NEC household client to a 

non-NEC household client in a quarter-mile radius from the 

NEC respondent.  

 

 
 

Fig 4: Map of the Study Areas in Kamuli District, Uganda 

 

The non-NEC clients were further subdivided into two 

categories: non-NEC clients (n = 63) who participated in 

other CSRL/ISU-UP livelihood education programs and 

non-participant (n = 138) households who never participated 

in any CSRL LEPs. The overall total sample size surveyed 

was 454 households’ respondents with 606 children of 0-59 

months of age spread across the three categories of 

respondents. The number of children who were eligible in 

the study was unknown because households with children 0-

59 months of age would be identified during data collection, 

since these households were not known to the research team.  

 

Data Collection and Instrument  

A questionnaire with both closed and open-ended questions 

was developed. Research assistants with experience in data 

collection, data entry, and fluent in the local Lusoga dialect 

were recruited and trained in administering the survey. All 

research assistants completed the Collaborative Institutional 

Training Initiative training for research involving human 

subjects. Refresher training of research assistants was 

completed in four days. Pretesting of the questionnaire was 

done in Kamuli Municipality, an area where the CSRL/ISU-

UP was not implementing any livelihood programs at the 

time of the study. A pretested questionnaire was 

administered to the respondents using a face-to-face 

technique in the local language by the research assistants. 

During data collection, locating the NEC household clients’ 

homes was led by the community-based NEC trainers [49]. 

Data on socio-economic and demographic factors at a 

household level, such as gender, marital status, household 

size, age, and level of education, among others, were 

obtained. Data on maternal practices of mothers were 

collected, especially on the youngest four children, 0-59 

months of age in the household. The maternal practices 

included attending antenatal clinic visits, places where 

children were given in, such as hospitals or homes, and the 

status of exclusive breastfeeding practices. To assess the 

nutrition security of households, data were collected on 

anthropometric indicators that involved measuring primary 

caretakers and children 0-59 months of age. The 

measurements included weight, height, and Mid Upper Arm 

Circumference (MUAC) for both categories, and this was 

done by the community-based NEC trainers who were 

paired with the research assistants. 

 

Nutrition Security and Health Status of Households 

The nutritional health statuses of households were assessed 

on the primary caretakers/mothers, and infants and children 

of 0-59 months of age. Anthropometric measurements were 

conducted to obtain data on children and their primary 

caretakers, who were mainly their mothers. Three 

measurements, including weight, height, and MUAC, were 

taken. For purposes of accuracy and consistency, each 
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measurement was taken twice, and an average was 

computed as the final value for analysis [72-73]. 

 

Measurement of weight: The study adapted Casadei and 

Kiel and Lee and Nieman’s weighing method [72-73] 

Babies/infants under six months were weighed using a 

hanging scale. The baby was made to sit in a weighing bag, 

which was then hooked onto the hanging scale. For children 

who are above six months but below two years and/or 

cannot stand, we used a standing scale that was placed on 

flat ground. The mother or caretaker’s weight was taken 

individually and recorded, then the total weight of the 

mother holding the child was taken and recorded, and the 

difference between these two values gave the weight of the 

child. Children who could stand could stand straight on the 

weighing scale without their shoes, and their weight was 

read off the weighing scale.  

For mothers/primary caretakers, a standing scale was used 

to measure their weight. However, caution was taken that 

the mother was not wearing shoes or heavy clothing that 

could add significant weight to her normal body weight. The 

weight of all subjects was recorded to the nearest 0.1 and in 

kilograms (kgs). 

 

Measurement of height and recumbent length  

Heights of children too young to stand were obtained by 

taking their recumbent length while lying straight on a 

Calibrated Height-Board placed horizontally on flat ground 

without shoes or a hat. Mothers (and children) who could 

stand had their heights taken by standing on the Calibrated 

Height-Board. Values were read off the scale and recorded 

to the nearest 0.1, and in centimeters (cm). The relative 

height of the mother’s hair, and/or the child, especially baby 

girls, was subtracted from the value to obtain the actual 

value. This was done since some of them had different 

hairstyles, which had a significant effect on their heights. 

 

Measurement of Mid Upper Arm Circumference 

(MUAC): A MUAC tape was used to take measurements 

for children and primary caretakers independently. Before 

taking the reading, the hand that is less used, like the left 

hand (for right-handed people) was made to hang relaxed 

alongside the body, and a midpoint between the elbow and 

the shoulder was determined. We determined the midpoint 

of the upper arm while the arm was at about 90 degrees--

touching the tummy, then the hand was allowed to hang 

during the actual MUAC measurement. A tape was then 

placed around the mid-point of the arm. Caution was taken 

to ensure that the tape was neither too tight nor too loose. 

Readings were taken from the window of the tape and/or 

from the tape, and these values were read off to the nearest 

0.1cm and recorded for analysis [69-71]. 

 

The Health of Primary Caretakers Based on MUAC 

Readings: The MUAC readings of primary caretakers were 

included in the interpretations, although they are not 

commonly used; most research goes by their BMI. Readings 

of <23cm reflect undernutrition, 23-28cm reflect health 

status, and >28cm reflect overnutrition/overweight health 

condition among primary caretakers [74]. 

 

The Health of Primary Caretakers Based on Their Body 

Mass Index (BMI): The BMI for caretakers/mothers was 

obtained by taking their weight in kilograms divided by 

height in square meters (BMI = Kg/m2). Table 1 has the 

interpretations of the BMI cut-offs. The results were 

analyzed on indices of underweight, normal/healthy, and 

overweight [69-71]. 

 
Table 1: Nutritional Health Status of Primary Caretakers based on BMI 

 

Nutrition Health Status BMI Cut-off BMI Cut-off for Obese Categories 

Underweight <18.5kg/m2 Obese class I (moderate) 30.0-34.95kg/m2 

Healthy 18.5-24.95kg/m2 Obese class II (severe) 35.0-39.95kg/m2 

Overweight 25.0-29.95kg/m2 Obese class III (very severe) ≥40.05kg/m2 

 

Author note: Our results are provided for three categories: 
Underweight, healthy, and overweight. 
All results were presented as descriptive statistics with 
frequencies, percentages, sums, means, medians, standard 
deviations, and graphs. Chi-Square analyses were employed 
to determine the association between caretakers’ health with 
their 1) household characteristics, 2) personal 
characteristics, and 3) reproductive practices. ANOVA and 
post hoc analyses were performed to determine the 
differences in the results among them and to draw 
generalized conclusions in the population of our study based 
on the statistical significance that existed between them and 
differentiated them. 
 

Child Health Based on the MUAC Readings 
The MUAC readings help to determine whether the infant or 
child is wasting. Based on a 3-color-coded tape, 
measurements were done, read, and interpreted accordingly 

[69-71] Children who had MUAC readings in the green zone 
(≥12.5cm) were well nourished and most likely had good 
weight-for-height (WHZ). Children who had MUAC 
readings in the yellow zone (11.5-12.4cm) indicated that 
they were at risk of wasting and suffering from Moderately 
Acute Malnutrition (MAM). Children who had MUAC 

readings in the red zone (<11.5cm) showed that they were 
suffering from Severe Acute Malnutrition [SAM]. The 
MUAC for children is commonly used in emergency cases 
since its results are interpreted instantly. Other indicators, 
specifically the Z-scores analyzed in reference standards 
with the WHO Anthro software, provide the most 
appropriate findings. 
 

Children’s Health Status Based on Z-scores of their 
Anthropometrics: The Z-scores on anthropometric 
indicators for infants and children are both age (in months) 
and sex-independent [69-71]. We used the WHO Anthro 
software (version 3.2.2, January 2011) to convert the indices 
(height and weight) into their Z-score for age to determine 
the presence of stunting, underweight, and wasting (Table 
2). As a caution, before uploading data in the software, all 
children who had incomplete biodata, including age, sex, 
weight, and or height, were excluded, as well as children 
diagnosed with oedema. In our study, we had a total of 606 
children. After the exclusion of 91 children who did not 
meet the criteria, there were no flagged children in the final 
data analyzed, with 515 children. Data were then converted 
into database format before exporting to WHO Anthro. 
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Table 2: Nutritional Health Status of Children based on Z-scores 
 

Health Status, Z-scores Undernutrition with Z-scores ˂-2SD MUAC, Color 

Severe ˂-3SD HAZ - Height-for-Age Stunting <11.5cm Red 

Moderate ˂-2SD WAZ - Weight-for-Age Underweight 11.5-12.4cm Yellow 

Healthy ≥-2SD WHZ - Weight-for-Height Wasting ≥12.5cm Green 

 

For overall health, the three indicators: stunting, 

underweight, and wasting were combined to determine the 

rate of undernutrition, as with severe, moderate, mild, or 

healthy. In this respect, all children whose Z-scores were 

below -2SD on all three indicators were classified as SAM, 

those who had only two indicators below -2SD were 

classified as MAM, those who had only one indicator below 

-2SD were classified as mildly or marginally malnourished, 

and those who had all three indicators above -2SD were 

classified as healthy. Finally, we combined MAM and SAM 

into one indicator to measure the presence of malnutrition.  

The results are presented as descriptive statistics with 

frequencies, percentages, sums, means, medians, standard 

deviations, and graphs. Chi-Square was used to determine 

the association between the personal, caregivers’, and 

households’ characteristics believed to influence their 

health. ANOVA and post hoc analyses were also employed 

to determine the differences that existed in their health with 

reference to the characteristics mentioned above. 

 

Participation in LEPs and Nutrition Health 

The nutritional health statuses of primary caretakers and 

children were categorized into 1) healthy or malnourished 

(underweight and overweight); healthy or undernourished 

(stunting, underweight, and wasting), respectively. Then a 

bivariate analysis was employed, specifically using the Chi-

Square to determine the association between participants in 

LEPs and the health status of children and their caretakers. 

Data are present in tabular form showing percentages and 

their statistical significance at 0.05, with a 0.1 considered 

due to variable categorization, which reduced its predication 

power [75]. 

 

Results 

Socio-demographics and Reproductive Characteristics of 

the Primary Caretakers  

To better understand the interpretations of the nutrition 

security status of the mothers/primary caretakers, infants, 

and children, it was prudent to first examine the socio-

cultural characteristics of respondents. The specifications 

are presented here in two categories: the socio-

demographics of the caretakers, and the reproductive 

characteristics of the actual mother of the infants and 

children.  

 

The socio-demographics of the primary caretakers 

The total number of primary caretakers was 443 in the 

whole survey, with their socio-demographics detailed in 

Table 3. The majority were 92.1% were the mothers of the 

children, 31 (7.0%) were grandparents, only one father 

(0.2%), and 03 (0.7%) were other relatives. In terms of 

marital status, most caretakers, 87.2%, were married in 

either monogamous (85.2%) or polygamous (14.8%) 

arrangements, and 57 (12.8%) were not married in the 

categories of singles who never married, divorced/separated, 

or widowed. 

 
Table 3: The socio-demographics of the primary caretakers 

 

Variable Indicator and measure Frequency Percentage 

Primary caretakers 
Mothers 408 92.1 

Others 35 7.9 

Age of the primary caretakers 
≤30 years old 213 48.1 

>30 years old 230 51.9 

Marital status 
Married 386 87.2 

Not married 57 12.9 

Religious faith 

Anglicans 207 46.7 

Muslims 89 20.1 

Catholics 83 18.7 

Born Again (evangelicals) 58 13.1 

Noah (traditional Christian church) 05 1.1 

SDA (Seventh Day Adventist) 01 0.2 

Education (years of formal education) 
Primary or ≤seven years 344 344  

Post-primary or >seven years 99 99  

 

In terms of age, 51.9% were above 30 years old, the 

minimum age was 16 years, the maximum of 85, the mean 

of 33.40±11.91, and the mode of 25 years. We found a 

significant difference in age among the program participants 

and non-participants. The NEC clients were most likely to 

be younger (31.98a±10.01) than the non-NEC 

(37.22b±12.68). But no differences were observed among 

the non-participants (34.44a,b±14.32) with reference to the 

former and the latter group. The most dominant religious 

faith among the caretakers was Anglican, with 207 (46.7%), 

and 53.3% comprised other religious denominations (Table 

3). In education, the majority, 344 (77.7%) were within the 

primary education category-spent an utmost seven (≤7) 

years in formal education, and 99 (22.3%) in the post-

primary education. It was further found that NEC clients 

(6.27a±2.73) were likely to have spent fewer years in formal 

education than non-participants (6.94b±2.94) and the non-

NEC participants (7.23b±3.29).  

Concerning knowledge about the existence of the 

CSRL/ISU-UP NECs, 328 (74.0%) of the 443 caretakers 

were aware of the programs. Among those who were aware 

of the programs’ existence, 264 (80.5%) had at least one 

member of their household having attended the NECs as 

either mother (241), children of the mothers (137), or 

grandchildren (11). The responses here did not track the 

total number of children but only tracked at least one child 
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in the household who had attended the NECs. The 

households by the survey time who were currently attending 

the NECs were 107 of those who knew about the existence 

of the NECs, among whom 70 had at least a mother, 34 had 

at least one child, and 03 had at least a grandchild. These 

totals do not consider the total number of mothers, children, 

and grandchildren from each household of the caretaker, and 

more than one member of the household can be admitted to 

the centers.  
 

Reproductive Characteristics and Practices of Mothers  

The total number of mothers of infants and children of 0-59 

months of age was 423, of whom 408 were actual primary 

caretakers. Given the nature of extended families, and 

polygamous marriage, the survey tracked for the mothers in 

the household (since many children in the same household 

could belong to different mothers), and reports that mothers 

of child “one category” were 415 (93.7%), and mother of 

“child two categories” were 28 (6.3%), (there was no 

mother three/child three found), and this data was used to 

determine the number of children given birth by each of the 

mothers.  

Among the 423 mothers, 293 (69.3%) first became pregnant 

before 19 years old. The minimum age at first pregnancy 

was 12 years, the mean at (18.94±4.00) years, and the modal 

age was 18.0 years. We found significant differences in the 

age at first pregnancy among the participants and non-

participants. Non-NEC clients had a higher age 

(20.36a±4.14) above the mean, whereas the NEC clients 

(18.83b±4.07) and non-participants (18.55b±3.67) were 

statistically the same and below the mean. Among the 423 

mothers, 33 (7.8%) were expectant mothers by the survey 

time, of whom 14 and 19 mothers had the age of pregnancy 

in months below and above five, respectively. There was no 

statistically significant association between membership in 

NEC and pregnancy as expected (χ² = 0.345, df = 1, p = 

0.558), however, more pregnant mothers (7.9%) were likely 

to be found at the NEC for services of porridge, 

immunization, among others, than at home (6.5%) as non-

participants.  

About the number of babies given birth alive by “mother 

one”, 250 (60.2%) of 415 had 1-4 babies, 161 (38.8%) had 

above 4 babies, and 04 (1.0%) their babies were not alive at 

birth (were dead), whereas the maximum number of 

children was 10, the mean was 04 babies. For “mother two” 

of the 28 mothers, 11 (39.3%) had 1-4 babies, 10 (35.7%) 

had over 04 babies, and 07 (25.0%) their babies that were 

not alive at birth (were dead), the maximum was 09 and the 

mean was 03 babies. We found no statistically significant 

differences among the participants and non-participants; 

however, NEC clients, being younger in age, had a 

relatively lower mean (4.12a±2.44) compared to the non-

NEC clients (4.37a±2.67), and non-participants 

(4.13a±2.53a) with reference to the overall mean number of 

babies (4.15±2.50). 

 

Maternity Practices of Mothers of Children 
The survey further tracked the antenatal clinic visits of the 

mothers, in general, using four antenatal clinic visits as a 

minimum suggested by Lincetto et al [76] with reference to 

the last four babies, with the youngest child as the first to 

fourth child in descending order. Similarly, tracked the 

therapeutic porridge consumption of the mother for each of 

those four children and the place of birth for every child. 

The results are summarized in Table 4 below. 

 
Table 4: Maternity Practices of Mothers of Children 

 

 

Variable 

 

Indicator and measure 

Children in descending order from the youngest to the oldest 

1st Youngest 2nd Youngest 3rd Youngest 4th Youngest 

Freq Percent Freq Percent Freq Percent Freq Percent 

Number of 

Antenatal clinic 

visits 

At least four 238 56.7 221 60.9 183 62.0 160 66.9 

Less than four 124 29.5 83 22.9 67 22.7 53 22.2 

No response* 58 13.8 59 16.3 45 15.3 26 10.9 

Total 420 100 363 100 295 100 239 100 

Mother eats 

porridge at 

NECs 

Yes 115 31.8 57 18.8 40 16.0 39 18.3 

No 247 68.2 306 81.3 210 84.0 174 81.7 

Total 362 100 304 100 250 100 213 100 

 

Place of delivery 

for the children 

by the mother 

Health Center 177 42.1 165 45.5 144 48.8 115 48.1 

Hospital 183 43.6 156 43.0 115 39.0 96 40.2 

Traditional Attendant 16 3.8 10 2.8 8 2.7 5 2.1 

Home with relatives 31 7.4 24 6.6 19 6.4 17 7.1 

Home with a health nurse 8 1.9 6 1.7 7 2.4 3 1.3 

Others 5 1.2 2 0.6 2 0.7 3 1.3 

Total 420 100 363 100 295 100 239 100 

Exclusively 

breastfed 

Yes 293 80.5 147 74.2 29 70.1 - - 

No 71 19.5 51 25.8 12 29.3 - - 

Total 364 100 198 100 41 100 - - 

*No response was a result of the child’s mother not being the actual responder to that question. 
 

There were no statistically significant differences in the 

number of times mothers visited antenatal clinics for each of 

the four children among the participants and non-

participants. However, with reference to the youngest child, 

program participants: NEC clients visited more times 

(4.29a±1.88) compared to non-NEC clients (4.26a±1.31), 

though above the mean, as well as non-participants 

(3.92a±1.26) who were below the overall mean (4.18±1.67).  

There was a statistically significant association between 

place of delivery in relation to the mother being an NEC 

member. When delivery places are merged into three 

categories according to their risk factor, with 1) health 

centers and hospitals as safe places, 2) traditional birth 

attendants and homes with health nurses as risky, and 3) 

homes with relatives and other means as highly risky, it was 

established that NEC clients for all the children went to safe 

places for their delivery. The first child, for instance, 89.2% 
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of the mothers were NEC clients compared to 81.1% who 

also went to safe places (χ² = 8.729, df = 2, p = 0.013). 

 

Nutritional Health Status of Primary Caretakers or 

Mothers: Of the 443 households that had primary 

caretakers, 413 (93.2%) met the criteria for their 

anthropometry measurements to be taken. The 30 (6.8%) 

primary caretakers were either male, or (grandparents), or 

not mothers around by the time of the survey, and could not 

be traced even after several returns to the households by the 

research assistants. A quick assessment of health status 

using MUAC revealed that 67.1% of the primary caretakers 

were classified as healthy, 14.0% were undernourished, and 

18.9% were classified as overnourished (Figure 5). 

However, MUAC assessment is not conclusive, and further 

examination was warranted using the BMI indices. 

 

 
 

Fig 5: Health Status of Primary Caretaker/Mothers Based on MUAC Indices 
  

By BMI, the number of households with caretakers 

classified as healthy was 70.7%, those classified as 

underweight were 12.6%, and those classified as overweight 

were 16.7% (Figure 6). Disaggregating data between 

CSRL/ISU-UP participants and non-participants, of the 292 

overall participant households who had these primary 

caretakers, 70.6% were classified as healthy, 13.4% were 

underweight, and 16.1% were classified as overweight.  

 

 
 

Fig 6: Health Status of Primary Caretaker/Mothers Based on BMI Indices 

 

Similarly, we found no statistically significant differences 

among participants about overall BMI (22.2±4.1), NEC 

(21.9a±4.4), non-NEC (22.4a±3.8), and non-participants 

(22.5a±3.3). All mothers were within the normal BMI 

category, depicting healthy mothers; however, as mothers’ 

indices dropped below the mean BMI, they tended toward 

underweight, and tended toward overweight as their BMI 

kept increasing above the mean. This scenario explains why 

the NEC client’s category was more underweight because 

the program caters to at-risk-for-malnutrition clients [49] 

whereas the non-NEC and non-participants were more 

overweight. Also, mothers at the NEC are either 

breastfeeding or pregnant, which increases energy demands 

on their bodies, so they are likely to be underweight. 

 

Livelihood Education Programs and Primary 

Caretakers/Mothers’ Health StatusLivelihood Education 

Programs (LEPs) that foster food and nutrition security were 

clustered into six: agronomy and postharvest, livestock 

integration, nutrition and infant feeding, water and public 

health, complementary services, and community income-

generating innovations. Although we did not establish any 

statistically significant association, households of primary 

caretaker participants in LEPs were more likely to be 

healthier than non-participants (Figure 7). 

 

https://www.agriculturejournal.net/


 

~ 11 ~ 

International Journal of Agriculture and Nutrition https://www.agriculturejournal.net 
 

 
Health Status: Healthy/well nourished, under=Undernourished, or Over=Overnourished. 

 

Fig 7: Participation in LEPs and Mothers’ Nutrition Health Status Based on BMI 

 

BMI Status of Caretakers between the Baseline of 2015 

and the Endline of 2018: The baseline data were assessed 

on 283 mothers in 2015 [55] Although there was an observed 

improvement in the health status between 2015 to 2018, 

there were no statistically significant differences among the 

health status categories between the years (Figure 8). 

Compared to the baseline data of 2015, healthy caretakers 

were 66.1% compared to 70.7% in 2018.  

 

 
 

Fig 8: BMI Status of Caretakers between the Baseline of 2015 and the Endline of 2018 

 

Nutrition Security and Health Status of Children 

Of the 606 children of 0-59 months of age involved in the 

survey, 515 (91.8%) had their health assessed based on the 

emergency methods using MUAC. The majority, 95.5% 

were classified as healthy, 3.4% as moderately 

malnourished, and 1.1% as severely malnourished (Figure 

9). The use of MUAC is further complemented with Z-score 

indices for a comprehensive analysis on a global standard 

reference scale [69-71]. 

 

 
 

Fig 9: Children’s Health Status Based on MUAC Indices 

 

Of the 606 children of 0-59 months of age involved in the 

survey, 515 (85.0%) had complete anthropometric indices 

for analysis using the WHO Antro software. Almost all the 

males were equal to the females in the proportions of 50.7 

and 49.3 percent, respectively. Most children were within 

the age cohort of 48-60 months (23.7%). Most children 

(39.6%) had never attended the NEC. Most children 

(65.6%) were from households that had participated or were 

participating in the NEC programs as clients.  

The survey results report that there were more stunted 

children (37.1%) than underweight (22.7%) or wasted 

(16.7%) children (Table 5). We found no significant 
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association between stunting, being underweight, and 

wasting with reference to the gender of the children. 

However, more boys were stunted and wasted, whereas 

more girls were found to be underweight. 

 
Table 5: Health Status of Children (Stunting, Underweight, and Wasting Prevalence) 

 

Variable Variable indicators 
% Stunting (HAZ) % Underweight (WAZ) % Wasting (WHZ) 

Healthy Stunted Healthy Underwent Healthy Wasted 

Sex of child 
Male (n=261) 62.8 37.2 77.4 22.6 81.6 18.4 

Female (n=254) 63.0 37.0 77.2 22.8 85.0 15.0 

 

 

Age group in 

months 

0-5 (n=3) 66.7 33.3 100 - 66.7 33.3 

6-11 (n=55) 83.6 16.4 81.8 18.2 81.8 18.2 

12-23 (n=116) 62.9 37.1 80.2 19.8 82.8 17.2 

24-35 (n=114) 57.9 42.1 74.6 25.4 81.6 18.4 

36-47 (n=105) 61.0 39.0 67.6 32.4 81.0 19.0 

48-60 (n=122) 59.8 40.2 82.8 17.2 88.5 11.5 

Participation or 

affiliation status 

NEC clients (n=338) 62.4 37.6 76.6 23.4 82.8 17.2 

Non-NEC clients (n=56) 71.4 28.6 83.9 16.1 82.1 17.9 

Non-Participants (n=121) 60.3 39.7 76.0 24.0 85.1 14.9 

Graduation status* 

Non-NEC (n=177) 63.8 36.2 78.5 21.5 84.2 15.8 

Graduated (n=163) 60.7 39.3 81.6 18.4 84.0 16.0 

Active at NEC (n=175) 64.0 36.0 72.0 28.0 81.7 18.3 

Totals Total (n=515) 62.9 37.1 77.3 22.7 83.3 16.7 

Z-Scores HAZ = Height-for-Age, WAZ = Weight-for-Age, WHZ = Weight-for-Height. 

Graduation status*: Graduated children are those who have undergone malnutrition rehabilitation at the NECs [43, 49]. 

 

The study found an association between stunting and age of 

the child; it was likely to be higher (42.1%) among the 24-

35 age cohort than other groups (χ² = 12.040, df = 5, p = 

0.034). Similarly, underweight was found to be increasing 

with age and peaked at 32.4% within the 36-47 age group 

(χ² = 10.249, df = 5, p = 0.068). There was no significant 

association between stunting, underweight, and wasting with 

reference to the participation status of households. However, 

more stunted (39.7%) and underweight (24.0%) children 

were found among the non-participants, whereas non-NEC 

clients had more (17.9%) of the children with wasting health 

conditions. 

Regarding graduation status, there were more underweight 

(28.0%) within the active children at the NEC than the 

graduated and those who had never been at the NEC (χ² = 

4.665, df = 2, p = 0.097). By means comparison through 

ANOVA, we found similar significant differences where 

active children (-1.33a±1.27) at the NEC were different from 

the graduated, but the graduated (-0.93b±1.26) and the non-

NEC (-1.05a,b±1.41) were the same. Although no 

statistically significant association was found between 

wasting and stunting within the graduation category, the 

former was more within active children (18.3%), and the 

latter among graduates.  

 

Relationship Between the Health of Primary Caretakers 

and Their Children 

From the analysis, more stunted children (44.6%) were 

found to belong to the underweight mothers (χ² = 7.027, df = 

2, p = 0.030) compared to 38.7% of stunted children with 

healthy mothers and 25.8% with overweight mothers. 

Similarly, underweight mothers had more of the 

underweight children (27.7%) compared to healthy and 

overweight, who had 24.4 and 12.9 percent, respectively (χ² 

= 6.573, df = 2, p = 0.037). Both relationships were 

statistically significant. 

 

Overall Prevalence of Malnutrition among Children 

In the sum of the stunted, underweight, and wasted children, 

there were slightly more healthy children (51.1%) than 

malnourished (48.9%). Among the malnourished, 26.8% 

were severely malnourished 16.7 and 5.4 percent 

moderately malnourished, and mildly malnourished, 

respectively. By gender, an equal proportion (each with 

26.8%) of males and females were categorized as severe 

cases, but more females were healthier than the males. More 

than half of the children ages 0-5 months were severely 

malnourished, but its sample size was too small. However, 

there were more severe cases across all the age groups than 

moderate and mild, whereas the 6-11 months age cohort was 

healthier than the rest of the age groups.  

By participation status, non-NEC clients had more severely 

malnourished (28.6%) and health (55.4%) cases than the 

participants. There were more severe cases of malnutrition 

among the graduates/children who had been rehabilitated 

(30.1%) than in the other categories, reflecting high rates of 

relapses. Also, there were healthier children among non-

NEC children (52.2%) than the rest of the categories. 

Despite the variations in the proportion of severe, moderate, 

and marginal malnutrition statuses and healthy children, 

there were no statistically significant associations between 

the above health ranks with sex, age groups, participation 

status, and children’s graduation status. Table 6 provides 

additional details on the cases.  
 

Table 6: Overall Malnutrition Prevalence among Children 
 

Variable Malnutrition in percentages Severe Moderate Marginal All forms Healthy 

Sex of children 
Male (n=261) 26.8 16.5 6.1 49.4 50.6 

Female (n=254) 26.8 16.9 4.7 48.4 51.6 

Age group in months 

0-5 (n=3) 66.7 - - 66.7 33.3 

6-11 (n=55) 20.0 16.4 - 36.4 63.6 

12-23 (n=116) 28.4 13.8 6.0 48.3 51.7 

24-35 (n=114) 30.7 18.4 6.1 55.3 44.7 
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36-47 (n=105) 18.1 21.9 9.5 49.5 50.5 

48-60 (n=122) 31.1 13.9 3.3 48.4 51.6 

Participation or affiliation status 

NEC clients (n=338) 26.9 16.3 6.2 49.4 50.6 

Non-NEC clients (n=56) 28.6 14.3 1.8 44.6 55.4 

Non-Participants (n=121) 25.6 19.0 5.0 49.6 50.4 

Graduation status of children 

Non-NEC (n=177) 26.6 17.5 4.0 48.0 52.0 

Graduated (n=163) 30.1 11.7 6.7 48.5 51.5 

Active at NEC (n=175) 24.0 20.6 5.7 50.3 49.7 

Totals Total (n=515) 26.8 16.7 5.4 48.9 51.1 

Note: All forms are a summation of severe, moderate, and marginal malnutrition status of children. 

 

Summation of Undernutrition among Infants and 

Children of 0-59 Months of Age: Upon merging stunting, 

underweight, and wasting together, children who had all 

three cases were 26.8% termed as Severely Acutely 

Malnourished (SAM), those who had two cases were 16.7% 

termed as Moderately Acutely Malnourished (MAM), and 

those who had one case were 5.4% termed as 

Mildly/Marginally Malnourished. Altogether, all forms of 

malnutrition accounted for 48.9% and the nutritionally 

healthy children were 51.1% (Figure 10). Therefore, there 

were slightly more healthy children than malnourished, 

though there were no statistically significant differences 

between them.  

 

 
 

Fig 10: Overall Malnutrition Prevalence among Children 

 

Discussions 

This study assessed the nutritional health status of children 

(0-59 months of age) and their primary caretaker in Kamuli 

district, Uganda, where the Center for Sustainable Rural 

Livelihoods and Iowa State University Uganda Program 

implement livelihood programs towards ending hunger. The 

study sought to understand the programs’ impact and 

facilitate program planning for improvements. We 

compared the nutritional health status of the primary 

caretakers and children by their affiliation with the nutrition 

education centers (NECs) and participation in the livelihood 

education programs (LEPs). The comparative results are 

discussed in the sections that follow. 

 

Nutrition Status and Health of Primary 

Caretakers/Mothers: Based on the Body Mass Index 

(BMI) of the primary caretakers/mothers, 70.7% were 

nutritionally healthy, 12.6% were underweight, and 16.7% 

were overweight. Among program participants, there were 

no significant differences in their health status, though NEC 

clients were below the overall mean. These results suggest 

that they were more likely to tend to be underweight, 

whereas non-participants were above the mean, tending to 

be overweight, and the non-NEC participants were within 

the mean. The mothers served by the NECs are at risk for 

malnutrition, and their higher association with the NECs 

was because they were under rehabilitation [43, 49-50]. 

This study’s nutrition insecurity results can be explained by 

the status of food insecurity [59] and low dietary diversity 

and caloric intake [60] found within this population, surveyed 

at the same time. Mothers who were underweight aligned 

with food insecurity and low dietary diversity households, 

while mothers in the overweight categories aligned with 

higher caloric intake status [55] The food insecurity situation 

is not isolated in the program area. A recent study conducted 

in a neighboring district revealed higher levels of food 

insecurity [77-79] with implications for raising rates of 

nutrition insecurity among households. 

Further, in comparison between the baseline, 2015, and the 

endline data, 2018, the general results show that there was 

an improvement, more so in the reduction of underweight 

(from 17.0% to 12.6%), to healthy mothers, whereas a 

reduction in overweight (from 17.0% to 16.7%) was low but 

registered progress. However, there were no statistically 

significant observations between the two time periods. 

Nevertheless, the high prevalence of underweight mothers 

can be attributed to early pregnancy and childbearing. We 

found the minimum age of mothers to be 12 years, with 

69.3% having given birth by 19 years. Our findings 

corroborate those put forward by Fink et al [80] who report 

that the risk of stunting was more likely to happen to early 

childhood mothers. Uganda has a high fertility rate of 5.2 

children per woman and a teenage marriage prevalence of 

24%, 15-19 years of first childbearing [12]. 

https://www.agriculturejournal.net/


 

~ 14 ~ 

International Journal of Agriculture and Nutrition https://www.agriculturejournal.net 
 

Similarly, these findings are aligned with those of the 

Uganda Demographic and Health Survey, which reports that 

an average woman marries 4.5 years earlier than men, and 

their median age at first marriage was found to be 18.8 

years, and first birth was 19.5 years [12] Among the 

participant categories, the NEC and non-participants had the 

lowest mean age at first pregnancy of (18.88a±4.07), 

(18.55a±40.0), respectively, and were significantly different 

from the non-NEC who are participants (20.36b±4.14) in the 

program. 

The other factor found statistically significant in relation to 

nutrition security was the education of household heads, 

spouses, and/or primary caretakers. As reported earlier, 

NEC clients, specifically the primary caretakers 

(6.27a±2.73), were likely to have spent fewer years in formal 

education than non-participants (6.94a±2.94) and the non-

NEC participants (7.23b ±3.29).  

In addition to influencing economic status, education does 

influence health behaviors and attitudes, and food choices 

that determine the dietary intake of the household [12, 59-60], 

consequently impacting nutrition security. Nutrition 

knowledge is a significant factor in determining the dietary 

practices of households [51, 81-83]. 

Other studies in this population revealed that a high 

proportion of the households with low education of fewer 

than seven years of school were more food insecure, [59] with 

a low food consumption score and a poor dietary diversity 
[60] compared to those with post-primary education. These 

conclusions are further confirmed by earlier findings of 

Malual and Mazur [84]; Sseguya et al [61] who found that 

higher education among households in Lira and Kamuli 

districts of Uganda, respectively, was positively associated 

with food security, a positive multiplier for good nutritional 

health security. 

 

Nutrition Status and Health of Infants and Children 

In this section, we discuss the nutrition and health status of 

the children, specifically focusing on the components of 

undernutrition such as stunting, underweight, and wasting. 

 

Stunting among infants and children 

In this study, we used height-for-age (HAZ) as an indicator 

of linear growth retardation among children [12, 69-71] We 

found out that 37.1% of the children were stunted, a 

percentage found to be higher than the national average 

estimated at 29.0% in 2016 [85] and 22% in 2022 [12] Limited 

access to food, health, and child care are likely the principal 

causes [85]. 

By gender, more males were stunted (37.2%) than females 

(37.0%), though the difference was not significant. This 

status is like the findings of the Uganda Demographic and 

Health Survey [12] where more males (29%) under the age of 

five years are more likely to be stunted than females (23%). 

Byaruhanga et al. also found that more boys of school-going 

age in elementary school were found to be more stunted 

than girls within the study area of Kamuli [44]. 

Further still, the association found between stunting and the 

24-35 age group, wherein this survey, stunting peaked in 

that age cohort. Similar findings were reported by UBOS [12] 

which further confirmed that rural children are 27% more 

likely to be stunted than 22% of urban children. There was a 

reduction from the previous survey cycle of 2016, which 

reported stunting of 30% among rural children and 24% 

among urban children of less than six years of age [85]. 

The reason for stunting is probably because children at this 

age are prone to malnutrition since their nutrition 

requirements for growth and maintenance are high [86-87] yet 

their households are food insecure [59] with poor diets and 

low caloric intake [60] The children are in the period after 

being weaned from breastfeeding, hence they could find it 

difficult to survive while scavenging around as a common 

practice in rural children for the meager available food in 

the household, and communities. The scavenging character 

of those children exposes them to contamination from water 

and food, and the environment [52, 88] These findings are 

consistent with those of Glover-Amengor et al [89]. 

Similarly, the rate of stunting remained high up to the age of 

60 months. These results are consistent with the findings of 

Benjamin-Chung et al. and Mbabazi et al., who further 

contend that the stunting could have been attributed to long-

term nutrition deprivations of the children during their first 

1000 days after birth [86-87]. 

 

Underweight among infants and children 

We used weight-for-age (WAZ) as an indicator to determine 

the body mass of children in their respective age groups, an 

indication of acute and chronic undernutrition [12,69-71] The 

results showed that 22.7% of the 515 children were affected, 

still a proportion more than double the national average at 

11.0% in 2016 [85] which reduced to 10% in 2022 [12]. 

Though not statistically significant, more females were 

found to be underweight (22.8%) than males (22.6%), 

consistent with the findings of Moshi et al. in Tanzania [90] 

Just like stunting, underweight was also found to increase 

with the age of children and peaked at 36-47 months. There 

were significant differences observed where the cohort of 

36-47 was most affected, followed by 24-35. The former 

and the latter were statistically different from each other, 

while both were different from the rest of the cohorts 

(excluding 0-5 for having no underweight, and their sample 

was too small, with only three babies); these showed no 

differences among them.  

The reason for high proportions of underweight could be 

because, in addition to food insecurity of different forms [59-

60] there was a high prevalence of sicknesses such as malaria 

and diarrhea in this population, which may have been 

aggravated by inadequate and poor sanitation facilities [51-52] 

a similar finding with other studies [89-92]. 

There was no significant association between underweight 

with reference to participation status of households. 

However, more underweight (24.0%) children were found 

among the non-participants, whereas NEC clients had 

(23.4%) and non-NEC clients (16.1%). Regarding 

graduation status, there were more underweight (28.0%) 

among the active children at the NEC than among the 

graduated and those who had never been at the NEC. Active 

children are among the malnourished who were undergoing 

rehabilitation at the NECs [43, 49-50]. 

By means comparison, we found similar significant 

differences where active children (-1.33a±1.27) at the NEC 

were different from the graduated, but the graduated (-

0.93b±1.26) and the non-NEC (-1.05a,b±1.41) were the same. 

These results were expected at the NEC since NECs are 

rehabilitation homes for mothers and children who are at 

risk for malnutrition [49] Other than those children born from 

the NEC by mothers who were already enrolled in the 

rehabilitation program, all other children are enrolled with 

various forms of undernutrition. Therefore, finding an 
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underweight child at the NEC can be a function of how long 

the enrolled underweight child has been at the NEC [49] 

These children are usually rehabilitated for up to six months 

or as needed, depending on their malnutrition severity.  

The primary caretakers of the graduates are certified by the 

program and enrolled in food and nutrition stability 

programs, including support groups and income innovations 
[22, 56] The mothers also continue to participate in other 

programs such as livestock [42] agronomy and postharvest [31] 

nutrition and infant feeding [51] and public health education 

[52]. 

To differ from stunting that may have gene associations [93] 

and with the parents [94] underweight is more nutrition 

deficiencies [95-96] This situation explains why most of the 

households that reported having experienced kwashiorkor 

and marasmus among their children are at the NEC for 

rehabilitation [51]. 

 

Wasting among infants and children 

We used weight-for-height (WHZ) to measure children’s 

body mass in relation to their height or recumbent length for 

infants [69-71] The overall percent of wasted children of 

16.7% of the 515 was four times the national average at 4% 

in 2016 [12] and 3% in 2022 [12] Wasting was the lowest 

indicator of undernutrition among children compared to 

underweight and stunting.  

Wasting directly correlates with food insecurity, describing 

the failure to receive proper feeding, especially in periods of 

food scarcity. In this population, it was reported that most 

households were food insecure [59] with low diet and caloric 

intake [60] A similar food insecurity was found in the 

neighborhood districts of our study area [77-79]. 

Other than local food insecurity [16, 59-61, 77-79] global food 

insecurity [15,19] economic contraction [97] global polices on 

humanitarian aid [98] the prevalence of disease among the 

households including WASH-related malaria, dysentery, 

and diarrhea [52] and nutrition-related like kwashiorkor and 

marasmus [51] have shown to be another main cause of 

wasting among children under five years within this survey.  

By gender, it was found that more males were wasted 

(18.4%) than females (15.0%), and the difference between 

them was statistically significant. Glover-Amengor et al [89] 

also found that boys were more likely to be too thin for their 

weight than girls in Ghana. In a narrative review to assess 

why boys are more undernourished than girls, Thurstans et 

al [99] found that boys experience undernutrition in periods of 

food deprivation, liked low-income situations more 

vulnerable to infectious diseases, childcare practices that 

favor girls. Wasting further depicted an “N” trend, it starts 

high and lowers, again rises, significant to note here is the 

rise (other than the age cohort of 0-5 months), between 6-11 

months, a window period when infants are beginning to eat 

solid foods to supplement breast milk.  

The 6-11 months age group is a risk period of children 

contracting diseases related to food contamination, such as 

diarrhea [52] and a window of change in feeding habits to 

start up complementary weaning foods, resulting in stomach 

complications. These findings echo earlier findings of 

Cohen et al [100] In its path, wasting relatively follows the 

path of underweight peaking at 36-47 months, a period 

when children are adapting to leave independence with 

breastfeeding. Mertens et al. also found that wasting occurs 

multiple times and warned that early episodes of wasting at 

less than six months influence later episodes and mortality 

[101]. 

Wasting was more among the non-NEC program 

participants (17.9%) and NEC clients (17.2%), and 

statistically lower among the non-participants. Significantly 

still, there were more wasted children among the actively 

participating children in the rehabilitation program than the 

graduated (16.0%), and those who never attended the NEC 

(15.8%). These results were further expected as children at 

the NECs are under rehabilitation for malnutrition [43,49-50] 

but further management interventions post-rehabilitation are 

needed to sustain the gains [22, 56]. 

 

Association Between Mothers’ and Children’s Nutrition 

Health: Children’s nutrition status was expected to have an 

association with their mother’s nutrition status, practices, 

and other household characteristics. As reported, the 

analysis showed an association that more stunted children 

(44.6%) were found among the underweight mothers, 

compared to 38.7% with healthy mothers and 25.8% among 

the overweight. Similarly, underweight mothers had more of 

the underweight children (27.7%) compared to healthy and 

overweight mothers who had 24.4 and 12.9 percent, 

respectively. 

Those findings are in conformance with the claim put 

forward by Black et al. and D’Souza et al. that mothers who 

are malnourished stand a high chance of giving birth to 

malnourished children due to limited growth of the fetus [102-

103] Similarly, in Uganda, the UDHS reported that thin or 

underweight mothers were more likely to have stunted 

children (34%) compared to normal (29%) and overweight 

(23%) [85]. 

As discussed earlier, with the caretaker’s BMI and food 

security, the education of the primary caretaker has a 

positive association with children’s nutrition status. Most 

caretakers were found within an average of six years of 

education. 37.2% were likely to have stunted children 

compared to 31.1% with at least seven years; similarly, they 

were 22.0% likely to be underweight than 18.9%. Therefore, 

it can be adduced that the education of the primary caretaker 

has a direct influence on the nutritional status of the 

children. UBOS and ICF [85] reported that the proportion of 

stunted children decreases with an increase in the education 

level of the primary caretakers. Shroff et al. affirm that 

women who participate in decision-making because of their 

intellect reported fewer incidences of underweight and 

wasting among their children [104] An educated caregiver in a 

household can amicably resolve issues of discrimination that 

may arise among children.  

A meta-analysis of 45 low-middle-income countries also 

confirms that the low education level of the caregivers 

significantly contributes to child undernutrition [105] Adult 

learning about maternity, nutrition, and infant feeding 

programs has a positive impact on improving child and 

household nutrition and feeding practices [51, 83, 106-108]. 

Also, the poor antenatal practices of mothers, with between 

20-30 percent of them visiting the antenatal clinic less than 

four times, a minimum suggested by Lincetto et al [76] can be 

one of the causes of poor health. Health care practices and 

quality during the antenatal period are very significant to the 

outcome of pregnancy, which improves the maternal health 

of mothers and improves the child survival rate [109-111]. 

Maternal mortality is a big challenge, i.e., the deaths that 

happen during pregnancy or a “woman’s death due to a 
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pregnancy-related issues during pregnancy or a year from its 

termination or due to an existing condition exacerbated by 

pregnancy” (p. 40) [112] This survey found that 2.5% of 443 

mothers experienced childbirth mortality. In Uganda, a high 

mortality was reported in the recent demographic survey of 

2022. The rate of maternal mortality was 189 deaths, and 

pregnancy-related mortality was 228 deaths per 100,000 live 

births [12] Expectant mothers are further at risk with 

challenges associated with medical supplies [113] There is a 

need for efforts to enhance the policy and structural 

functionality of maternal programs [14, 114]. 

In a similar practice that predisposes mothers to risks of 

nutrition and maternal health insecurities, women are giving 

birth using non-recommended ways and places. Data reports 

that over 10 percent of mothers gave birth by or using or 

with the help of traditional attendants, at home with 

relatives, with other means, including their own help at 

birth. Given the early childhood age, all these childbirth 

means do not help in cases of complications where the 

mother fails to deliver normally, or in cases of mothers with 

HIV/AIDS [115-117] the chances of transmission of the virus 

are high to the baby; the sanitation of the place can lead to 

contraction of tetanus [118]. 

 

Conclusions 

This study assessed the nutritional health status of children 

(0-59 months of age) and their primary caretaker in Kamuli 

district, Uganda, where the Center for Sustainable Rural 

Livelihoods and Iowa State University Uganda Program 

implement a livelihood program towards ending hunger and 

poverty. The study sought to understand the programs’ 

impact and facilitate program planning for improvements. 

We compared the nutritional health status of the primary 

caretakers and children by their affiliation with the nutrition 

education centers (NECs) and participation in the livelihood 

education programs (LEPs). 

 

Nutrition and Health Status of Mothers 

Most of the mothers were healthy irrespective of their 

affiliation with the NEC program. However, the NEC clients 

were below the overall mean, tending toward underweight; 

non-NEC who are program participants were within the 

overall mean, and the non-participants were above the 

overall mean, tending towards overweight. However, the 

proportion of mothers among the NEC and non-participants 

was equal and higher than non-NEC who are participants. 

There were more underweight mothers among the NEC 

clients, whereas the other two participants had almost equal 

proportions. There were more overweight caretakers among 

the non-NEC who are program participants, and non-

program participants. A comparison with the baselines 

showed that there were improvements in the health of 

mothers, but these were not statistically significant. 

The study established an association between underweight 

and the age at first pregnancy of the mother. The NEC 

clients and non-participants had the lowest age below the 

overall mean and were more likely to be underweight, and 

both showed statistically significant differences from non-

NEC participants who are program participants. We also 

found that the education of the caretaker had significant 

differences. NEC clients have fewer years of formal 

education than the other categories, and this could probably 

account for the high rates of underweight among the NEC 

clients. Education can determine economic status, the kind 

of job, and so does income. Also, well-educated caretakers 

can be able to have better-planned diets for their households, 

taking into consideration the principles of a balanced diet [51, 

119]. 

 

Nutrition and Health Status of Infants and Children of 

0-59 Months of Age: In infants and children, stunting 

(37.1%) was the most severe form of undernutrition, and 

males were more affected than girls. Stunting increased with 

age and peaked at 24-35 months and remained high. Non-

program participants had a high proportion of stunted 

children, followed by NEC clients, and non-NEC who are 

program participants, who had the least. We found 

significant associations between the nutritional health of 

caretakers and their children. Stunted children were 

significantly associated with underweight caretakers or 

mothers. 

In addition to stunting, underweight among children was the 

second severe form of undernutrition (22.7%) and affected 

more females than males. Underweight increased with age 

and peaked at 36-47 months, but significantly decreased 

afterward. Underweight cases were more common among 

the non-program participants in the NEC, followed by the 

NEC clients, and non-NEC who are participants had the 

least effect. Just like stunting, underweight caretakers or 

mothers were significantly associated with underweight 

children.  

Relatedly, wasting among children was the least severe case 

of undernutrition (16.7%), affecting more males 

significantly than females. Wasting, unlike stunting and 

underweight, started high and lowered with age, then 

increased (36-47 months) and lowered afterward. Mertens et 

al. found similar results of higher episodes of wasting and 

stated that there is a likelihood of multiple wasting episodes 

among those who had earlier experienced them [101] Among 

participants, wasting was found to be higher among the non-

NEC who are program participants, followed by NEC 

clients, and least effect on the non-participants. 

 

Recommendations 

Households should be encouraged to participate in water 

and public health [52] maternal, nutrition, and infant feeding 

education [51] and complementary service programs [43,49] In 

these educational programs, there is a need for more 

collaboration with health workers and village health trainers 

to educate and encourage households to adopt improved 

maternity practices and monitoring of children. For instance, 

the survey revealed that the number of antenatal clinic visits 

reduced with an increase in the number of children born to 

the same mother, with reference to the last four children 

born to the same mother. 

Additionally, fostering child spacing and family planning, as 

well as limiting the number of children born in households. 

The dependency ratio was high at an average of six, which 

was above the national average of five in two census periods 

[16, 85] Given the low food security [59] and dietary diversity 
[60] statuses in this population, the burden of undernutrition 

was found to be shifted to the NEC services for 

rehabilitation [43, 49] An association was established between 

membership in NEC as a component of CSRL/ISU-UP with 

several children of 0-59 months. 

For children’s health, the CSRL/ISU-UP program has 

invested in rehabilitation and weaning through the NECs 

with promising results [43, 49] but there were high rates of 
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relapse. These relapses suggest a need for collaboration in 

the monitoring and enforcement of maternal and nutrition 

practices among graduates between the program, the 

government through its village health trainers, the local 

council, and cultural leaders. 

Also, encourage graduated/rehabilitated mothers to 

participate in food and nutrition safety net and stabilization 

programs, including income innovations and technical 

support groups [22, 56] Also, mothers should continue 

participating in other food security programs, including 

agronomy and postharvest [31] and livestock programs [42] to 

acquire knowledge for improved food production. 

Participants in these programs were food secure [59] and with 

better diets [60] within this population. 

The proportion of severe cases of undernutrition was high, 

and when merged, both program participant non-NEC 

clients and non-program participants doubled the number of 

undernourished children at NECs. This scenario suggests 

that the malnutrition rates were higher within the operational 

areas of the program, especially among the households not 

affiliated with the NECs. Probably the affected households 

had limitations with distance to reach the rehabilitation 

centers, suggesting a need for the program to expand within 

its operational areas. Additionally, with additional funding, 

the NECs’ approach could be adopted by the immediate 

neighboring districts of Jinja [77] and Buyende [78-79] with 

high rates of food insecurity, a likely precursor of 

malnutrition. 
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