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Abstract 

This research was conducted in the Arba M i n c h Zuriya district, Gamo zone, 

S N N P R , Ethiopia, aimed to assess dietary diversity, caloric intake, and associated factors 

among women of reproductive age ( W R A ) . A Women Dietary Diversity Score (WDDS) 

was obtained from 145 women, while caloric intake data were collected from 47 women 

through a 24-Hour Dietary Recall Survey (24HR). Additionally, a Focus Group 

Discussion (FGD) involving six women was conducted to gain qualitative insights. 

Socioeconomic and demographic characteristics were determined. The average W D D S 

of respondents was below the recommended minimum for women, revealing the 

consumption of 3.9 food groups, with starchy staple foods, dark green leafy vegetables, 

and other fruits and vegetables being prominent. The most commonly consumed foods 

included kitcha, fossese, kurkufa, and injera. The average caloric intake was 1,345 kcal 

per day, falling below the recommended limit of 2,000 kcal per day. During the F G D s , 

insufficient feeding of women participants was attributed mainly to financial constraints 

limiting the purchase of a more diversified range of foods. Binary logistic regression 

indicated the significance of variables such as the number of information sources, age, 

number of livestock in the household, and marital status in influencing the W D D S of 

respondents. 

Key words: women, nutrients, dietary components, food insecurity, Women dietary 

diversity score 
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1. Introduction 

Human nutrition is one of the important environmental factors that affect human 

health. The way we eat is an integral part of our lifestyle and can have consequences for 

all areas of our lives. Food and fluids are essential for maintaining good health as they 

can supply our body with all the substances it needs. Incorrect, insufficient or excessive 

nutrition deteriorates our health (Hrnčířová et al. 2012). A healthy diet helps protect 

against malnutrition and diet-related noncommunicable diseases such as heart disease, 

diabetes, stroke, and cancer (Shogo et al. 2021). In addition to the basic nutrients 

(macronutrients) - protein, fat, and carbohydrates, food also contains a number of other 

nutrients (micronutrients) which are important to human beings. These include vitamins, 

minerals, trace elements, fibres, and many others. Macronutrients should be supplied to 

the body in a certain ratio, which is called the triple ratio of nutrients. Of the total amount 

of energy intake per person, 15 percent should come from protein, 30 percent from fat, 

and 55 percent from carbohydrates (Hrnčířová et al. 2012). 

Meals should be consumed during the day at regular intervals, preferably more 

frequently and in small portions. Irregularity leads to imperceptible overeating, obesity, 

fatigue, and reduced performance. From a health point of view, it is recommended that 

the daily ration of food be divided into five or six meals (approximately three-hour breaks 

between meals). Regular diet provides the body with substances necessary for its activity 

- nutrients. Nutrients are processed in the body and used as a source of energy, used to 

build tissues or to produce all substances necessary for its activity (Hrnčířová & 

Marádová 2018). 

Along with regular intake, the diet should also be diversified. The impact of 

dietary diversity on nutrient and vitamin intake is one of the most crucial components of 

a healthy diet. Greater variety in the daily diet is associated with a greater intake of macro-

and micronutrients (Mahdavi-Roshan et al. 2021). Lack of dietary diversity is a 

particularly serious problem for poor populations in countries because their diets are 

based largely on starchy foods and often contain little or no animal products and few fresh 

fruits and vegetables. These diets based on plants tend to be low in the number of 

micronutrients, and the micronutrients they contain are often in a form that is not easily 

absorbed (Ruel 2003). Every day, the human diet should contain sufficient amounts of 
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vegetables and fruits, legumes (e.g. lentils, beans), nuts, and whole grains (e.g. 

unprocessed millet, wheat, oats, maise, brown rice) (Shogo et al. 2021). 

In countries of the Global South, women of reproductive age ( W R A ) (15-49 

years), along with infants, young children, and adolescent women, are particularly at risk 

of deficiencies of essential micro and macro nutrients (Puwanant et al. 2022). In 2022, 

among women of reproductive age, 19 percent were underweighted, and two out of three 

were deficient in one or more micronutrients ( C G I A R 2023). Women of reproductive age 

are often nutritionally vulnerable due to the physiological demands of pregnancy and 

breastfeeding. The requirements for most nutrients are even higher in pregnant and 

lactating women than in adult men. Inadequate nutrient intake before and during 

pregnancy and lactation can affect women, especially their children. A woman's 

nutritional and health status before and/or during pregnancy affects not only the 

physiological adaptation to pregnancy but also the periconceptional environment for the 

embryo and, ultimately, the environment of the fetus. Periconceptional problems such as 

low maternal weight before pregnancy, severe iodine deficiency and folate deficiency 

negatively affect pregnancy outcomes. For example, vitamin A deficiency can lead to 

preterm birth, iron deficiency to fetal growth restriction, and folate deficiency to neural 

tube defect (Puwanant et al. 2022; Nkoko et al. 2023). Although it is known that in many 

developing countries, the quality of diets, and not only in the case of W R A , is still very 

poor, and there are gaps between requirements and actual intakes of micro- and 

macronutrients, the situation is not improving today ( U S A I D & S P R I N G 2015; F A N T A 

2016). 

1.1. Micro and macro nutrients 

As mentioned above, there are basically two most important classes in nutrition: 

macronutrients and micronutrients. Macronutrients can be considered the main 

components of various tissues and represent the total amount of calories taken in, which 

are the main energy source for the human body. We distinguish mainly carbohydrates, 

proteins and lipids. On the other hand, micronutrients are those components of the diet 

that do not provide a significant proportion of the calories consumed but can nevertheless 

be considered essential for health and vital functions, even i f they are needed in smaller 
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quantities. These include mainly vitamins, minerals and trace elements (Savarino et al. 

2021). 

1.1.1. Macronutrients 

1.1.1.1. Fats 

Fats are the biggest source of energy for our body. They are involved in the 

metabolism of fat-soluble vitamins and play an important role in regulating body 

temperature. Some of them are sources of essential fatty acids that the body cannot 

produce on its own. Fats have a high energy value - one gram of fat provides the body 

with approximately 38 kJ , which is twice as much as carbohydrates and protein 

(Hrnčířová et al. 2012). 

Fats are subdivided into unsaturated fats, which consist mainly of unsaturated fatty 

acids. Unsaturated fatty acids positively impact human health, especially for the proper 

functioning of the brain and sex glands. The next are saturated fats, composed mainly of 

saturated fatty acids. Their excess in the diet has negative health effects compared to 

unsaturated fatty acids as they increase cholesterol levels, increasing the risk of 

cardiovascular disease and cancer. The last are trans unsaturated fats, which have a 

negative effect on human health, even worse than saturated fats (Wanless & Judge 2010). 

Unsaturated fatty acids are mainly found in vegetable oils, fish, avocados and nuts. 

In addition, saturated fats are primarily found in animal fat-containing foods (except fish 

oil) and in some foods of plant origin (e.g. coconut, palm kernel and palm oil). In 

particular, we should avoid lard, fatty meats, sausages, pate, and excessive consumption 

of butter and cream products because of their high cholesterol content. Last but not least, 

food products made with confectionery and bakery fats are a source of trans-fatty acids 

(Hrnčířová et al. 2012). 

1.1.1.2. Proteins 

Proteins are the keystone of all l iving organisms on Earth. In the human body, 

they are found in many different forms in all tissues and have many different functions -

structural (proteins in connective tissues and muscles, organs, and bone, e.g. collagen), 

enzymatic (e.g. digestive enzyme trypsin, which cleaves proteins in food), hormonal (e.g. 

known hormone insulin regulating blood glucose level), and transport (e.g. hemoglobin-
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the main protein of red blood cells which transport oxygen from lungs to tissues and back 

in the form of C 0 2 ) (Hume 2005; Roubík 2018). 

Proteins are essential for the origin and maintenance of life because they are the 

only source of nitrogen in the human diet and the only source of essential amino acids. 

Although proteins can be used as a source of energy, they are primarily used in the form 

of building substances for enzyme synthesis, hormones, regeneration of connective 

tissues, and more. If the diet is relatively well-balanced and contains enough 

carbohydrates and fats, only 20 percent of protein intake is decomposed in the organism 

to energy and the rest is preserved in body structure and tissues in the form of amino acids 

(Roubík 2018). 

Protein is commonly found in animal tissues and their products (e.g. meat, eggs, 

and dairy products) and in vegetables such as cereals and legumes (Underwood & Galal 

2011). 

1.1.1.3. Carbohydrates 

Carbohydrates are one of the main components of living organisms and the most 

widely used organic matter on the planet at the same time. For the human body, 

carbohydrates are the main energy intake. Carbohydrates are cleft and transported by 

metabolic processes to glucose. D-glucose is a nutrient for every human body cell and, 

for some of them, is a prevalent or exclusive energy intake (e.g. brain, red blood cells, 

bollock, retina, bone marrow and more). Carbohydrates are the only type of nutrients that 

are not essential for the human body, and one cannot depend on them alone because i f 

they are deficient, vital organs and tissues would stop working. Because of this, humans 

have several mechanisms to create carbohydrates and glucose from protein and fats in the 

event of insufficient amounts in the diet, which is less efficient and unsustainable for the 

body in the long term. Another important and related function of carbohydrates is energy 

storage in the body. In addition, carbohydrates have a number of other crucial functions, 

for example, structural, together with proteins, they form so-called glycoproteins, which 

are, among other things, the basic component of cartilaginous tissues and joints and 

together with glycolipids, which are essential components of all cell membranes in the 

organism (Roubík 2018). 
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According to the number of sugar units, carbohydrates are divided into three basic 

groups - monosaccharides, oligosaccharides, and polysaccharides. Monosaccharides 

contain one sugar unit and include, for example, glucose (grape sugar) and fructose (fruit 

sugar). Oligosaccharides contain 2-10 identical or different monosaccharides, and 

examples are sucrose (beet and cane sugar) consists of glucose and fructose, lactose (milk 

sugar) consists of glucose and galactose, the carbohydrates in legumes (raffinose, 

stachyose, verbascose, etc.) contain galactose and others. Polysaccharides contain more 

than ten monosaccharides - starch, cellulose, pectin, inulin, etc. (Hume 2005; Roubík 

2018). 

The most common simple carbohydrate (sugar) is sucrose. It is made from sugar 

beet or sugar cane and is usually called sugar. Carbohydrates are found in tabletop 

sweeteners and are added to many food products - baked goods, cereals, confectionery, 

chocolate, ice cream, sweetened beverages, etc. (Harter 2022). 

Lactose is found in milk and dairy products. Glucose is found in syrups, fruits, 

and honey. Fructose is found in the same foods but in different amounts. Polysaccharide 

is a major component of cereals, cereal products, legumes, and potatoes. Indigestible 

polysaccharide (fibre) is found in fruits, vegetables, legumes, mushrooms, cereals, and 

products made from dark and wholemeal flours (Hume 2005). 

1.1.1.4. Dietary fibre 

Dietary fibre is a mixture of indigestible substances that our body cannot break 

down. It is contained in various parts of plants and their fruits. Fibre can be divided into 

water-soluble and water-insoluble. Water-soluble fibre plays an important role in the 

prevention of cardiovascular disease as it reduces elevated cholesterol and fat levels in 

the blood. It is also involved in protecting against colon cancer, internal haemorrhoids, 

intestinal diverticulosis or in regulating stool consistency. As a dietary supplement, it is 

used in diets to treat obesity because it prolongs the feeling of satiety (Barber et al. 2020). 

Fibre can be found in whole grain cereals, vegetables, fruits, legumes and nuts. 

Insoluble fibre is more likely to be found in the skins of apples, pears, grapes or potatoes, 

as well as in cereals, wholemeal bread and oatmeal. Soluble fibre is found in larger 

amounts in citrus fruits, bananas, apples, pears and also in carrots, kale, beans, flaxseed 

and rose hips (Hrnčířová et al. 2012). 
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1.1.2. Micronutrients 

1.1.2.1. Vitamins 

Vitamins are organic substances essential for the regulation of metabolic functions 

in cells and for the processes that release energy from food. Vitamins are not produced 

by the human body, however, they are essential for normal bodily functions. Their 

deficiency in the diet leads to the characteristic and now well-defined manifestations of 

many diseases, and the addition of these substances to the diet results in the elimination 

of the disease and its symptoms (Kladenský 2017). 

There are two main classes of vitamins: fat-soluble and water-soluble. Fat-soluble 

vitamins A (and carotenoids of provitamin A ) , E , D , and K require proteins or other water-

miscible carriers for transport, are not easily excreted and are stored in body tissues in 

excess. The water-soluble vitamins are the B vitamins - thiamine ( B l ) , riboflavin (B2), 

niacin, folate, pyridoxine (B6), cyanocobalamin (B12), pantothenic acid, and vitamin C. 

These vitamins are easily transported and excreted and accumulate in the body tissues 

only to a limited extent, i.e. they should be consumed almost daily to ensure their need 

(Underwood & Galal 2011). 

Fat-soluble vitamins 

Vitamin A (Retinol) 

Vitamin A is a micronutrient important for the development and growth of the 

human body. It is essential for eye health, vision, and proper immune system (Busse et 

al. 2017). Vitamin A is present in dairy products (milk, butter, cheese, ice cream), eggs, 

liver, and other internal organs (kidney, heart), as well as many fish (sardines, tuna). 

Green leafy vegetables and carrots are also sources of vitamin A ; on the other hand, cereal 

grains contain a very small amount of this vitamin (Robert et al. 2001). 

Vitamin D 

Vitamin D is essential for proper skeletal structure and function. Reduced vitamin 

D intake plays a role in immunity disorders and cardiovascular and cancer diseases (Hrdý 

& Novosad 2015). Vitamin D also regulates calcium and phosphorus metabolism. The 

body is able to self-produce vitamin D , namely, in the skin, with the participation of U V 
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radiation. The sources of vitamin D are mainly foods of animal origin, (liver, fish liver 

oi l , egg yolk) (Fajfrova 2011). 

Vitamin E 

Vitamin E is essential for normal cell metabolism. Its function is to protect cells 

from the harmful effects of free oxygen radicals (it provides protection of cells from 

oxidative damage) (Kladensky 2017). Sources of this vitamin include wheat germ oi l , 

nuts, cereals, meat, eggs, milk, green leafy vegetables, and other vegetables (Akram et al. 

2020). 

Vitamin K 

This vitamin is essential for the proper function of the blood clotting process 

(Kladensky 2017). Sources of this vitamin are green plants and algae (spinach, broccoli, 

legumes), liver, eggs, meat, and milk. Another source is the production of vitamin K by 

the activity of the intestinal microflora (Fajfrova 2011). 

Water-soluble vitamins 

Vitamin Bl (thiamine) 

Thiamine is one of the key members of the B vitamin group, also referred to as 

vitamin B l , because it was the first vitamin of this group to be discovered (Kladensky 

2017). The body's main functions include involvement in carbohydrate metabolism and 

proper nerve function (Roubik 2018). The classic manifestation of thiamine deficiency is 

the development of beri-beri disease, which is manifested by inappetence, muscle 

weakness, decreased reflexes, and shortness of breath and can lead to heart failure 

(Fajfrova & Pavlik 2013). We can find thiamine in nuts, meat, potatoes, beans, and cereals 

(Akram et al. 2020). 

Vitamin B2 (riboflavin) 

Vitamin B 2 belongs to the group of flavins (hence the name riboflavin). Flavins 

are an essential part of the enzymes that carry out oxidation-reduction reactions in cells 

(cell respiration) and thus help provide the energy needs of the body's organs (Kladensky 

2017). Riboflavin is found in dairy products and verdant green vegetables (Kladensky 

2017 & Akram et al. 2020). 
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Vitamin B3 (niacin) 

Niacin deficiency manifests as pellagra (rough skin) (Fajfrova & Pavlik 2013), 

dementia, and diarrhoea (Roubik 2018). The main sources of niacin are meat, tripe, fish, 

whole grain products, potatoes, and legumes (Kladensky 2017). 

Vitamin B5 (pantothenic acid) 

Pantothenic acid plays a key role in metabolism by producing one of the most 

crucial and widespread factors in metabolism, coenzyme A . Therefore, it interferes in a 

fundamental way in the metabolism of sugars, fats, and amino acids (Kladensky 2017). 

Symptoms of deficiency include fatigue and weakness, muscle cramps and hand tremors, 

neurological problems, and sleep disturbances. Dietary sources include meat, fish, yeast, 

cereals, legumes, eggs, and liver (Roubik 2018). 

Vitamin B6 (pyhdoxine) 

Pyridoxine is one of the most important vitamins ever. It is involved in the 

modulation of protein structure, especially the steroid hormone receptor and 

haemoglobin. Vitamin B6 deficiency is manifested by weakness, insomnia, inflammatory 

symptoms in the mucous membranes of the oral region, impaired cellular immunity and 

increased incidence of infections. Vitamin B6 is widely distributed in the diet, and it is 

most abundant in meat and whole-grain foods (Kladensky 2017). 

Vitamin B7 (biotin) 

Biotin helps in fatty acid synthesis, glucose utilisation, protein metabolism, and 

the utilisation of vitamin B12 and folic acid (Akram et al. 2020). Its deficiency symptoms 

include fatigue, muscle pain, muscle weakness, mental anorexia, dermatitis, and 

depression. The main dietary sources are egg yolk, milk, yeast, soy, legumes, liver, leafy 

vegetables, and peanuts (Roubik 2018). 

Vitamin B9 (folic acid) 

Vitamin B9 , folic acid or folate, is a water-soluble vitamin. Folate is the collective 

name for various compounds that have the effect of vitamin B 9 and are naturally present 

in foods. The term "folic acid" refers to a synthetic form of this B vitamin, which is used, 

for example, in dietary supplements or vitamin-fortified foods. Vitamin B 9 is involved in 

various processes such as cell division, cell formation and regeneration, and blood 

formation. Various vegetables are good sources of folic acid, especially green leafy 
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vegetables such as spinach and lettuce, as well as cabbage, fennel, cucumbers, and 

tomatoes. In addition, legumes, potatoes, nuts, oranges, whole grain cereals, wheat germ 

and soya contain large amounts of folic acid. Folate is also found in some foods of animal 

origin, such as milk and dairy products, eggs and liver (NZIP 2023; Roubík 2018). 

Folic acid is found in leafy vegetables (lettuce, kale, spinach), broccoli, beans, 

beetroot, fruit and nuts, yeast and liver (Kladenský 2017). 

Vitamin B12 (cobalamin) 

This vitamin is essential for the normal production of red blood cells in the bone 

marrow and for nerve cells' growth (Akram et al. 2020). Vitamin B12 is the only one of 

the B vitamins that the body stores in reserve (especially in the liver), where it can last 

for several years i f it is deficient (Kladenský 2017). This vitamin is not present in common 

plant food, and it is possible to find it in meat, milk, liver, fish, eggs, and cheese (Roubík 

2018). 

Vitamin C (ascorbic acid) 

In the body, vitamin C acts as an antioxidant and helps protect cells from damage 

caused by free radicals. Free radicals are compounds that are formed when ingested food 

is converted into energy. The body also needs vitamin C to form collagen (a protein 

needed for wound healing). In addition, vitamin C improves the absorption of iron from 

plant foods and helps the proper function of the immune system, which protects the body 

from disease (NIH 2019). Severe vitamin C deficiency causes scurvy. The main 

symptoms of this disease include bleeding from the gums into the skin, into the muscles, 

joints, and internal organs, cramps, swelling, and psychologically manifested by 

depression (Kladenský 2017). The main source of vitamin C is fresh fruit and vegetables. 

High content of this vitamin is present in blackcurrants, red pepper, broccoli, k iwi , citrus, 

and other tropical fruits (Roubík 2018). 

1.1.2.2. Minerals and trace elements 

Minerals in nutrition are divided into two categories. Major minerals (sometimes 

called macrominerals) are needed in the diet and are found in the body in large amounts. 

Trace minerals are needed in smaller amounts in the diet and are found in smaller amounts 

in the body. A l l major and trace minerals are essential for nutrition (Johnson 2023). 
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Minerals are essential inorganic compounds that have no energy value. However, 

they contribute many indispensable functions in our body - they maintain homeostasis 

(the stability of our body's internal environment), allow muscle contraction and 

movement, help supply all our cells with oxygen, and are part of thousands of different 

enzymes in the body (Roubík 2018). 

Macrominerals are nutritionally important minerals and are classified as 

macronutrients because the average daily requirement of an adult should be greater than 

100 mg/day. As the name suggests, trace elements are a basic group of minerals that are 

required in small amounts for everyday metabolic processes in humans. Therefore, they 

are considered trace elements because their daily requirement should be less than 100 mg, 

above this value can be toxic to health. However, deficiency of any of these trace elements 

can be serious and can lead to serious health problems (Roubík 2018; Akram et al. 2020). 

Macro minerals include sodium (Na), potassium (K), calcium (Ca), magnesium 

(Mg), phosphorus (P), and sulphur (S). These substances play a vital role in regulating 

osmotic pressure, thereby maintaining fluid balance in the body. Adequate intake of 

minerals can support the overall health of the body. Trace elements include mainly iron 

(Fe), zinc (Zn), iodine (I), cobalt (Co), fluorine (F), chromium (Cr), selenium (Se), copper 

(Cu), manganese (Mn), silicon (Si) and others (Blake 2007; Roubík 2018; Akram et al. 

2020). 

Macrominerals 

Sodium (Na) 

Salt (sodium chloride, NaCl) is not only used to flavour food but is also a source 

of sodium (Na+) and chloride ions (CI- ) , which are essential for our bodies to function. 

Nowadays, there is a problem with the consumption of higher amounts of salt than is 

recommended. Excessive salt consumption promotes increased blood pressure, heart 

failure, stroke and health problems associated with water retention in the body. Too much 

salt binds water in the body, causes swelling, increases blood volume, puts more strain 

on the heart, and increases blood pressure in the blood vessels, which has an adverse 

effect on our health (Hrnčířová et al. 2012). 
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Potassium (K) 

Potassium is a mineral that is essential for all of the body's functions. It helps 

nerves, muscles, and heart function well and also helps move nutrients and waste around 

your body's cells (Navi 2013). 

Consumption of potassium is connected with a reduction in the risk of some 

diseases. We classify here decreased risk of brain infarction (stroke), reduction of the acid 

content of the diet and preservation of calcium in bones (preventing osteoporosis), and 

decrease urinary calcium excretion, thereby potentially prevents kidney stone formation 

(Engel 2010). 

Potassium is found in many foods, for example, in fruits (dried apricots, prunes, 

raisins, banana), vegetables (potatoes, spinach, tomatoes), lentils and beans, milk and 

yoghurt, and meat and fish (NIH 2021a). 

Calcium (Ca) 

Calcium is essential for maintaining strong and healthy bones and teeth, 

supporting proper blood clotting, facilitating muscle function, and playing a crucial role 

in nerve transmission. Adequate calcium intake is particularly vital during periods of 

growth, such as childhood and adolescence, and it can contribute to preventing 

osteoporosis and promoting overall bone health throughout one's life (NIH 2024). 

Calcium is present in many foods, such as vegetables (spinach, kale), milk and 

milk products, fish and seafood, tofu, and other meat alternatives (Dietitians of Canada 

2015). 

Magnesium (Mg) 

Magnesium is a nutrient that the body needs to maintain health. Magnesium is 

important for many processes in the body, including the regulation of muscle and nerve 

function, blood sugar and blood pressure, and the formation of protein, bone and D N A 

(NIH 2021b). In women, in particular, there are various physio-pathological conditions 

that can increase the need for magnesium, which is useful for the prevention and treatment 

of disease. Magnesium is well-known in the field of obstetrics and gynaecology. The use 

of magnesium in women is widespread in many health problems, such as premenstrual 

syndrome, also during pregnancy, post-menopause and others (Porri et al. 2021). 

Magnesium is a nutrient the body needs to maintain health. Foods such as beans and 
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legumes, dairy products, dark green leafy vegetables, nuts and seeds or fruits and 

vegetables are high in magnesium (Advent Health 2023). 

Phosphorus (P) 

Phosphorus is a component of bones, teeth, D N A and R N A . In the form of 

phospholipids, phosphorus is also part of the structure of cell membranes and a key source 

of energy in the body. In addition, phosphorus plays a key role in the regulation of gene 

transcription, enzyme activation, maintenance of normal p H in extracellular fluid, and 

energy storage in cells. In humans, phosphorus makes up about 1 to 1.4 percent of fat-

free mass. Of this amount, 85 percent is found in the bones and teeth, and the remaining 

15 percent is dispersed in the blood and soft tissues (NIH 2023a). Phosphorus is found in 

almost all foods, where it is found in the form of phosphates. Protein-rich foods are 

usually also high in phosphate. Good sources of phosphorus are liver, meat, sausages, 

milk and dairy products, bread and eggs (Tumova 2014). 

Sulphur (S) 

Sulphur is the third most abundant mineral in the body. It is contained in 

methionine and cysteine, two amino acids that make up proteins. Both of these amino 

acids are present in the skin, hair, and nails, and they help to firm and make these tissues 

more elastic. Y o u get the sulphur your body needs from animal and plant proteins, as well 

as other types of compounds such as sulfinates, allicin and sulfides. Sulphur is also found 

in thiamine (vitamin B - l ) and biotin (vitamin H). Garlic, radishes, horseradish and eggs 

are well-known sources of this macromineral (Mikstas 2022). 

Trace elements 

Iron (Fe) 

Iron is a mineral that the body needs for its growth and development. The body 

uses iron to make haemoglobin, a protein in red blood cells that carries oxygen from the 

lungs to all parts of the body, and myoglobin, a protein that supplies oxygen to muscles. 

The body also needs iron to make certain hormones. The amount of iron needed depends 

on an individual's age, gender and whether you eat a predominantly plant-based diet, as 

vegetarians who do not eat meat, poultry, or seafood need almost twice as much iron. Iron 

is found in a variety of foods, especially red meat, poultry, fish and plant sources such as 

legumes, fortified cereals and dark green leafy vegetables (NIH 2023b). 

12 



Zinc (Zn) 

Zinc is an essential micronutrient for humans, playing an important role in protein, 

lipid and nucleic acid metabolism and gene transcription. Its role in the human body is 

extensive in the areas of reproduction, immune function and wound repair. A t the 

microcellular level, it has a significant effect on the normal functioning of macrophages, 

neutrophils, natural killer cells and complement activity. Although zinc is one of the most 

abundant trace elements in the human body, it cannot be stored in significant amounts, 

and therefore, it requires regular intake or supplementation. Zinc is found in a variety of 

foods, including meat, fish, legumes, nuts and other food sources, although its absorption 

varies depending on the substrate that carries it (Maxfield et al. 2023). 

Iodine (I) 

Iodine is an essential micronutrient needed for the synthesis of thyroid hormones, 

which supports growth and development. Persistently low iodine intake leads to iodine 

deficiency or even damage to the developing brain and other harmful effects, collectively 

referred to as iodine deficiency disorders (IDD) (Centre for Food Safety 2023). The 

richest sources of iodine in foods are fish, milk and dairy products (Bath & Pettitt 2022). 

Cobalt (Co) 

Cobalt is essential for humans in the form of vitamin B12, which contributes to 

healthy blood cell formation and neurological health. The main sources of cobalt are 

beans, liver, meat, fish, eggs and butter. Smaller amounts are found in nuts, whole grains, 

vegetables and fruits (Cobalt institute 2023). 

Fluorine (F) 

Fluorine is a chemically reactive electronegative single-component gaseous 

halogen that occurs naturally in water, soil, animals and plants. Due to its property of 

being highly reactive in nature, overexposure to fluorine can cause a number of adverse 

health effects, including dental caries, osteoporosis, kidney, bone, reproductive organ, 

muscle and nerve damage. In the human body, fluorine is found in trace amounts in all 

mineral tissues of the body in the form of enamel, dentin and bone, as well as in many 

enzymatic reactions. However, certain fluorine-containing compounds, such as fluoride 

in dental products, can offer dental health benefits, as mentioned in the previous response 

(Das & Pooja 2021). 
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Chromium (Cr) 

Chromium is an essential trace mineral. There are two forms: trivalent chromium, 

which is safe for humans, and hexavalent chromium, which is a toxin. Trivalent 

chromium is found in foods and dietary supplements. It can help maintain normal blood 

sugar levels by improving the way the body uses insulin. People take chromium when 

they are deficient. It is also used for diabetes, high cholesterol, sports performance, 

bipolar disorder, and many other purposes, but there is no good scientific evidence for 

most of these uses (NIH 2022a). 

Selenium (Se) 

Selenium is an essential mineral, which means it performs many functions in the 

body, such as strengthening the immune system, protecting against infertility and 

cognitive decline, and improving thyroid function (Dorwart 2023). Selenium is a cofactor 

for enzymes that release active thyroid hormone in cells, so low levels can cause 

symptoms similar to iodine deficiency. Another function of selenium is as an antioxidant 

( U S D A 2010). Foods are naturally high in selenium, especially Brazi l nuts, meat, and 

seafood (Dorwart 2023). 

Copper (Cu) 

Copper is a key trace element involved in blood formation, bone structure and the 

proper functioning of the nervous system. It is important for the formation and growth of 

new cells. Sources are mainly tripe, nuts, cocoa and mushrooms (NIH 2022b). 

Manganese (Mn) 

Manganese is essential for the proper functioning of the human body, the proper 

function of the nervous system, and reproduction, and it is a component of many enzymes. 

L o w levels of manganese in the body can contribute to infertility, bone malformation, 

weakness and seizures. However, too much manganese in the diet can lead to high levels 

of manganese in body tissues. On the other hand, abnormal concentrations of manganese 

in the brain have been linked to neurological disorders similar to Parkinson's disease. 

Exposure to high or low levels of manganese at an early age can affect the development 

of the nervous system. Elevated manganese levels are also associated with poor cognitive 

performance in school children. It is found in tea, oatmeal and nuts (Health Library 2022). 
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Silicon (Si) 

Silicon is integral to the synthesis of various enzymes, promoting optimal 

metabolic function and cellular activities. Silicon, a trace mineral abundant in nature, is 

proving to be an essential ingredient for stronger bones, better skin and more flexible 

joints. Including silicon in the diet can enhance the effects of calcium, glucosamine and 

vitamin D . In addition to connective tissue and bone health, several other promising 

health benefits of silicon have been noted, such as protection from aluminium toxicity 

and protection of arterial tissue. Fibre-rich foods such as cereals, oats, wheat bran, and 

vegetables contain high concentrations of silicon. A n unbalanced diet with a limited 

intake of vegetables, fruits and grains w i l l have a low concentration of silicon (Gonzales 

2023). 

1.1.3. Recommended nutrient intake for women 

Dietary recommendations are a guide, not a goal because each person is an 

individual and personal needs vary depending on gender, size, age and activity level. 

Table 1 and Table 2 provide the reference intake (RI) or daily micro and macro nutrients 

intake recommended for the average, moderately active woman to achieve a healthy, 

balanced diet for weight maintenance, not for weight loss or gain (this recommendation 

changes during pregnancy and lactation when nutrient requirements are higher) 

(Foundation 2018; Torrens 2023). Eating a variety of food groups, including different 

food components, is essential for achieving optimal daily dietary intake and obtaining all 

recommended nutrients (Federal Government of Ethiopia 2022). 
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Table 1 Recommended nutrient intake for women (Foundation 2018; Torrens 2023) 

Energy 2,000 kcal 

Fat Max. 78g (or 35 percent of food energy) 

Saturated fat Max. 24g (or 11 percent of food energy) 

Carbohydrates Min. 267; I (or 50 percent of food energy) 

Free sugars Max. 27g (or 5 percent of food energy) 

Protein 45-50g 

Fibre 30g 

Salt Max. 6g 

Table 2 Recommended micronutrients intake (Foundation 2018; Torrens 2023) 

Vitamin A 600ug/d 

Thiamin 0.8mg/d 

Riboflavin l.lmg/d 

Niacin 13.2mg/d 

Vitamin B6 1.2mg/d 

Folate 1.2mg/d 

Vitamin B12 1.5ug/d 

Vitamin C 40mg/d 

Vitamin D 10ug/d 

Calcium 700mg/d 

Phosphorus 550mg/d 

Magnesium 270mg/d 

Potassium 3500mg/d 

Iron 14.8mg/d 

Zinc 7.0mg/d 

Copper 1.2mg/d 

Selenium 60ug/d 

Iodine 140ug/d 

d = day 
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1.2. Important dietary components and their benefits 

A l l relevant micro and macronutrients are found in the individual components of 

the diet. The particular benefits of each dietary component may be the physiological 

component contained in the food, the function that the food performs or the nutrients 

contained. West (2006) states that the most important dietary components are cereals, 

pulses, milk and dairy products, meat, fruits and vegetables. Eggs, fish and cheese are 

also integral parts of a good diet. 

1.2.1. Meat 

Meat, as one of the most essential food group, is the most valuable source of 

proteins, and also contains fats, B vitamin complex, vitamins A and D , large amounts of 

iron, zinc, and other mineral substances. Although meat consumption is nowadays 

associated with a number of diseases, such a cardiovascular disease, cancer and diabetes, 

meat has a significant role not only for maintenance of proper growth, development and 

health (Baltic & Boskovic 2015). 

The nutrient content of meat varies according to the type of animal and the part of 

the body from which the meat comes. Fatty meat has a lower water content, and meat 

with a lower fat content has more water. Meat also contains many minerals such as 

phosphorus, potassium, calcium, magnesium, iron and B vitamins. We should include 

less fatty meat in our diet, especially chicken, turkey, veal, lamb and rabbit. Poultry meat 

is currently emphasised but is poorer in vitamins and minerals, so it is recommended to 

occasionally supplement the diet with lean veal or lamb and beef, which are rich in iron, 

zinc and B vitamins (niacin, B12). Lean pork is slightly fattier than lean beef and should 

be eaten less frequently, as animal fat does not contribute to the heart and blood vessels. 

Tripe is a rich source of vitamin A , folic acid and iron (Hrnčířová et al. 2012). 

1.2.2. Fish 

Fish, as a food group, is a unique source of nutrients with metabolic and hormonal 

importance, including omega-3 fatty acids, iodine, selenium, vitamin D , taurine and 

carnitine. Fish are also a source of high-quality protein and are generally low in calories. 
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Fish proteins such as immunoglobins act as defences against viral and bacterial infections 

and prevent protein-calorie malnutrition (Mendivil 2021). 

Different types of fish (marine, freshwater) should be regularly rotated in the diet 

and eaten up to 2-3 times a week (Hrnčířová et al. 2012). 

1.2.3. Milk and dairy products 

M i l k and dairy products contain all three essential nutrients (proteins, fats and 

carbohydrates) and a large number of vitamins and minerals. Dairy products provide 50-

70 percent of our body's calcium and play a protective role in relation to osteoporosis 

from childhood onwards (Hrnčířová et al. 2012; Warsewicz et al. 2019). 

The milk protein casein, which is most abundant in milk, has a protective function 

for the liver and has a significant effect on growth activity. Casein is the main protein in 

cottage cheese. In addition to proteins, zinc and lysozyme are the main contributors to 

increasing the body's immunity (Hrnčířová et al. 2012). 

1.2.4. Cheese 

Cheeses contain significant amounts of crucial nutrients, especially proteins and 

bioactive peptides, amino acids, fats, fatty acids, vitamins and minerals. A l l the nutrients 

in cheese are present in much higher concentrations than in the milk from which it is 

made. For example, the protein content of cheese is between 6-30 percent, which is 2-10 

times higher than in milk. Cheese also has positive effects on human health. For example, 

calcium, which is present in large quantities in cheese, has a positive effect on various 

disorders (hypertension, osteoporosis, obesity and tooth decay) or bioactive peptides, 

which reduce hypertension (Walther et al. 2008; Hrnčířová et al. 2012). 

1.2.5. Eggs 

Eggs are a controversial food from a health perspective due to their relatively high 

cholesterol content. However, many studies on healthy and unhealthy people show that 

egg consumption is not associated with an increased risk of heart disease. On the contrary, 

eggs contain several nutritional components that protect against chronic diseases, 

including lutein, vitamin D , selenium and vitamin A . Eggs are also an important source 
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of high-quality protein with all essential amino acids and are recognized for their high 

biological value (Puglisi & Fernandez 2022). 

1.2.6. Cereals 

Cereals and their products are a staple in the diets of most people in the world. 

These foods are a very good source of energy, which our bodies can use well and 

sometimes very quickly. They are also a source of vitamins, minerals and fibre 

(Laskowski et al. 2019). 

Foods from this group help to lower cholesterol levels, treat complex metabolic 

syndrome or obesity, type II diabetes and gastrointestinal diseases due to their high 

vitamin and fibre content. Cereals are a rich source of B vitamins, which also have a good 

effect on the balanced functioning of the nervous system (Pal & Molnár 2021). 

Cereals are characterised as edible seeds or grains of grasses and the most 

commonly grown are wheat, rye, oats, barley, maize, triticale, millet and sorghum. The 

flour, bread, and other baked products produced by cereals also play an important role in 

disease prevention and international gastronomy (McKevi th 2004; Pal & Molnár 2021). 

1.2.7. Pulses 

Pulses are one of the food groups which provide the highest concentration of zinc 

and iron and have high micronutrient density ( F A O / W H O Expert Consultation 2005). 

Pulses also contain a relatively large amount of protein, which, when combined with 

cereals, forms a quality protein comparable to animal protein. The fat content is low (with 

the exception of soya and peanuts, whose fats are, however, beneficial to health) and is 

not accompanied by cholesterol as in animal foods. This food group is a rich source of 

dietary fibre and contains relatively high levels of minerals and some vitamins (B 

vitamins) (Hrnčířová et al. 2012). 

The most common examples of this food group are common bean, broad bean, 

chickpea, pigeon pea, cowpea, lentil, and soybean ( F A N T A 2016). 
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1.2.8. Fruits and vegetables 

Fruits and vegetables are an essential part of the human diet because they contain 

large amounts of fibre, vitamins, minerals and antioxidants. L o w consumption of fruits 

and vegetables is associated with chronic diseases such as cardiovascular disease, 

suboptimal blood pressure, osteoporosis, many cancers, respiratory problems and mental 

disorders (Pern & Jeewon 2015). 

Increased consumption of fruit and vegetables also helps reduce consumption of 

foods high in saturated fat, sugar or salt. Some fruits contain large amounts of vitamins. 

Blackcurrants, gooseberries, strawberries, redcurrants, blackberries and lemons contain 

the most vitamin C. In terms of minerals, fruits contain large amounts of potassium, 

magnesium, iron (peaches, raspberries, oranges), manganese (red and white currants, 

blueberries, pineapple), copper (figs, dates, bananas), zinc (raspberries, gooseberries, 

strawberries, grapes, blackberries, black and red currants) and iodine (cherries, 

blackberries, raspberries, blueberries and red currants) (Golovinskaia & Wang 2021). 

Vegetables are a crucial source of provitamin A , which is found in carrots, 

tomatoes and spinach. Vitamin B1 is most abundant in peas, asparagus, parsley, broccoli, 

tomatoes and spinach. Vitamin B 2 is found in spinach, green beans, peas, cauliflower and 

lettuce. Lettuce, peas, beans, kale, tomatoes, zucchini and green salad are sources of 

vitamin B6. Vegetables are also important sources of vitamin C , K and folic acid. Peppers, 

kale, kohlrabi, horseradish, patisons and green sprouts contain the most vitamin C. 

Vitamin K is abundant in leafy vegetables and folic acid is found in dark leafy vegetables 

such as spinach, as well as cauliflower, parsley and pumpkin. Among minerals, 

vegetables contain calcium, which is abundant in parsley, carrots, cabbage and kale 

(Hrnčířová et al. 2012). 

1.3. The food security situation in Ethiopia 

Ethiopia is a country located in the Horn of Africa, with a population of around 

123 mill ion, which ranks Ethiopia as Africa's second most populous nation, following 

Nigeria (Embassy of Ethiopia 2022; The World Bank 2023). It is marked as one of the 

fastest-growing economies in the region, registering an estimated growth of 6.4 percent 

in 2021/22, despite grappling with a per capita gross national income of 1,020 U S D and 
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a goal to achieve lower-middle-income status by 2025. Ethiopia's growth, sustained over 

the past 15 years, has averaged nearly 10 percent annually, driven primarily by capital 

accumulation, notably through substantial investments in public infrastructure. Although 

economic growth slowed in recent years due to shocks (including the impact of C O V I D -

19), the agricultural sector, employing over 70 percent of the population, remained 

resilient. However, conflicts in various regions pose a threat to the country's development 

progress. Despite positive trends in poverty reduction and improved human development 

indicators, Ethiopia's achievements are comparatively modest, and rising inequality is a 

growing concern ( U N D P 2022; The Wor ld Bank 2023). 

Nowadays, communities in Ethiopia, together with Kenya, Somalia and Nigeria, 

face the worst food crisis in decades, concretely in 40 years. The main causes of this crisis 

are ongoing climate change in Africa, war conflict in Ukraine, inflation worldwide, and 

the devastating rise in world food prices (British Red Cross 2023). These issues have far-

reaching impacts on food security, nutrition, water accessibility, healthcare, livestock 

maintenance, education, and protective services ( O C H A 2024). A t the same time, 9.4 

mill ion people across Tigray, Afar and Amhara regions are in need of food assistance due 

to the impacts of conflict, and 11.8 mill ion people across the country are facing severe 

hunger due to drought (WFP 2024). In 2023, more than 20 mill ion people were facing 

food insecurity in Ethiopia (The World Bank 2023). Further, one mill ion people also 

needed food aid, and 7.4 mill ion women and children suffered from malnutrition (WFP 

2024). The severe drought attributed to the El -Nino phenomenon has plunged millions of 

people into destitution. Crop failure between June and August 2023 caused food shortages 

and malnutrition. Affected populations were depleting household food supplies, 

deteriorating livestock health, exhausting coping mechanisms and resorting to begging 

and migration. Water shortages, especially in remote areas inhabited by pastoralist and 

nomadic communities, are driving families to even greater desperation ( O C H A 2024). 

Figure 1 illustrates a concerning food security scenario in Ethiopia in October 2023, with 

over half of the country failed into Integrated Food Security Phase Classification (IPC) 2 

or higher. This signifies that a large portion of the population was facing high levels of 

acute food insecurity, requiring interventions to prevent further deterioration. 

Additionally, mainly areas with increased conflicts were marked as IPC 3 (Crisis) and 

IPC 4 (Emergency), indicating severe food shortages, elevated malnutrition rates, and 

potential excess mortality. The widespread distribution of IPC 2 and above underscores 
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the urgent need for comprehensive and targeted interventions to address the escalating 

food crisis affecting various parts of Ethiopia (FEWS N E T 2024). 

The deyr/hageya rains, typically spanning from October to December in the south 

and southeast, concluded with some of the highest cumulative totals recorded in the 40-

year historical data, attributed to the persistent influence of E l Nino. Notably, parts of the 

Somali Region experienced rainfall exceeding 300 percent of the normal average. This 

unprecedented rainfall resulted in extensive flooding across the Somali, Oromia, and 

South Ethiopia regions in October and November. The floods led to significant population 

displacement, compelled pastoralists to relocate their livestock to higher ground, and 

caused the loss of main-season crops, particularly affecting agropastoralists in riverine 

areas along the Shebelle and Omo rivers. As of mid-December, reports from the Office 

for the Coordination of Humanitarian Affairs ( O C H A ) indicated that over 616,000 people 

had been displaced or lost their homes in the Somali, South Ethiopia, and South West 

Ethiopia regions. The annual multi-partner seasonal assessment conducted in December 

highlighted the grim impact, with nearly 27,000 livestock fatalities and the destruction of 

over 72,000 hectares of planted crops. The destruction of critical infrastructure, including 

roads, led to short-term disruptions in market activities and trade flows ( D A T A 2023; 

Amente & Dione 2024; F E W S N E T 2024). 

Poor conditions have also affected prices in local markets in Ethiopia. Staple food 

prices in local markets experienced a seasonal decline from October to November 2023, 

driven by increased supplies from the meher harvest. In Tigray Region, maize and 

sorghum prices dropped by 28 percent and 10 percent month-on-month, respectively. 

Despite this, white sorghum prices in November remained 8 percent higher than last year 

and 52 percent higher than the three-year average. Conversely, in Afar, maize prices 

notably rose due to local grain supply shortages, high transportation costs, and inflated 

production costs. For instance, in the Chereti market, the price of maize was nearly 90 

percent higher than last year and over 160 percent higher than the three-year average. In 

terms of livestock, market supply and prices increased across much of the country, driven 

by favourable body conditions and inflationary market pressure, particularly in the 

pastoral areas of Afar and Somali regions ( H R W 2021; F E W S N E T 2024). 

Last but not least, armed clashes in northern Amhara and central Oromia led to 

ongoing displacement, regular disruptions to market operations and a significant impact 
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on local livelihoods (FEWS N E T 2024; W F P 2024). As a result of conflicts and floods, 

displacement rates were very high. Although data collection has been difficult due to the 

conditions, an estimated 4.3 mill ion people were identified as displaced in June 2023, 

with the displacement rate decreasing to 3.5 mill ion in September of the same year 

(FEWS N E T 2021). 

In summary, Ethiopia is facing a serious crisis characterised by severe food 

shortages, widespread displacement, ongoing conflict and economic problems. In 2023, 

more than 20 mill ion people faced food insecurity, with conflict and drought particularly 

affecting the Tigray, Afar and Amhara regions. Drought and flooding have led to crop 

failure, food shortages and displacement. Armed clashes persist in northern Amhara and 

central Oromia, exacerbating the problems. To improve the situation, local and 

international efforts are needed to address humanitarian needs, restore stability and 

facilitate sustainable development. 

! Would likely be at least one phase worse without current or planned humanitarian food assistance 

Figure 1 Food security outcomes, Ethiopia, October 2023 (FEWS NET 2024) 

1.3.1. Nutrition-related diseases in Ethiopia 

B y 2023, the number of food-insecure people in Ethiopia exceeded 20 million, 

and the level of food insecurity was defined as serious (Global Hunger Index 2023). Food 

insecurity can be defined as a lack of consistent access to different food components for 
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an active and healthy life. It is important to know that although hunger and food insecurity 

are closely related, they are different concepts. Hunger refers to a personal, physical 

feeling of discomfort, while food insecurity refers to the lack of available financial 

resources for food at the household level (US Department of Agriculture 2019). For those 

facing food insecurity, access to food is precarious. These individuals may be forced to 

sacrifice other basic needs just to be able to eat. There is also the problem that people in 

food poverty often consume the most readily available or cheapest foods, which are often 

poorly nutritious. Highly processed foods high in energy, saturated fats, sugars, and salt 

are often cheaper and more readily available than fresh fruit and vegetables. Daily calorie 

needs can be reached by eating these foods, but essential nutrients that keep the body 

healthy and functioning well are absent ( F A O 2022). 

According to Laraia (2013) and Seligman et al. (2010), food insecurity is highly 

associated with nutrition-related diseases. These diseases cover a wide range of 

conditions, including general malnutrition, overnutrition leading to obesity, eating 

disorders and diseases in which nutrition plays a key role. Within Ethiopia, prevalent 

nutrition-related diseases include mainly protein-energy malnutrition (PEM) , deficiencies 

in essential nutrients such as vitamin A , zinc, calcium, or folate, cardiovascular diseases 

( C V D ) , and type 2 diabetes mellitus (T2DM) (Bekele et al. 2023a). 

1.3.1.1. Protein energy malnutrition (PEM) 

The World Health Organization (WHO) has defined malnutrition as the physical 

manifestation of hunger caused by a deficiency of one or more essential nutrients. It 

affects various human processes such as growth, pregnancy and lactation, cognition, 

resistance to disease, and healing. It also reduces people's ability to work and limits their 

physical performance ( W H O 2018). 

P E M is a common disease found not only in countries of the Global South but 

also in industrialized countries. It refers to a poor nutritional status caused by a lack of 

protein and energy that leads to the depletion of the body (Grover & Ee 2009). P E M 

manifests as underweight (low body weight compared to healthy peers), stunting (poor 

linear growth), and wasting (acute weight loss) (Ahmed et al. 2020). According to Kanan 

and Swar (2016), P E M is divided into marasmus and kwashiorkor, or a mixture of both 

marasmic and kwashiorkor. 
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Marasmus 

Marasmus is the most prevalent severe form of malnutrition and the most crucial 

nutritional disease in developing countries. A lack of energy-dense foods prevails over a 

lack of protein. Its origin may be primary, caused by inadequate food intake, often 

associated with infectious or parasitic diseases, or secondary, caused by other conditions 

that interfere with nutrient absorption or assimilation (Franch & Vails 2003). 

Marantic-type malnutrition is caused by insufficient intake of all nutrients (energy 

and protein), so-called balanced starvation. The body's adaptive mechanisms are 

preserved, and metabolism slows down. The clinical diagnosis is obvious at first sight -

we find extremely reduced body fat and muscle atrophy with extremely low weight 

(usually below 60 percent of normal). Vitamin and electrolyte metabolism is disturbed. 

If a person does not take in food for more than 24 hours, we speak of starvation (within 

24 hours, the term starvation is used). In starvation, the human body uses its own 

resources. If the diet does not provide the body with enough energy, first glycogen stores 

are depleted, later fat stores. Eventually, the proteins of the active body mass are also used 

as an energy source, leading to the breakdown of muscles and body organs. A t the 

beginning of starvation, an intense feeling of hunger appears when eating, gradually the 

appetite decreases until it disappears completely. The main symptom in children is 

stunting - children are smaller than their growth potential (Hejmalova & Hrncifikova 

2012a). 

Kwashiorkor 

Kwashiorkor is a disease characterized by severe protein malnutrition and usually 

affects infants and children, most commonly between the ages of weaning and five years. 

The cause is a diet deficient in protein and with a relative or absolute excess of energy 

intake, mostly from carbohydrates. The disease is not always caused by the unavailability 

of food but often by various superstitions prohibiting the consumption of foods of animal 

origin, i.e. eggs, milk and meat (Hejmalova & Hrncifikova 2012a). 

This disease is characterized by symptoms such as an extremely thin figure with 

large swellings of the abdomen, lower limbs and ankles (Konupkova 2017). The delay in 

growth is less than in marasmus, as is the reduction in body weight. This is due to the fact 

that, as a result of higher energy intake, children have a larger or smaller layer of 

subcutaneous fat. Hair tends to be sparse, thin, fine and often unpigmented, as is the skin. 
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Children have diarrhoea, are usually anaemic and often have severe psychomotor 

changes. They are apathetic, have no appetite, and their motor development is delayed. 

Mental retardation is severe and irreversible. Children often die from associated 

infections (Hejmalova & Hrncifikova 2012a). 

Marasmic-kwashiorkor 

This type of malnutrition combines the clinical features of marasmus and 

kwashiorkor. Its main characteristics are the presence of oedema (with or without skin 

lesions), muscle wasting and reduced subcutaneous fat as in marasmus (Hejmalova & 

Hrncifikova 2012b). 

1.3.1.2. Deficiencies in essential nutrients 

Vitamin A deficiency 

Dietary intake of vitamin A that is insufficient to meet physiological needs is a 

consequence of vitamin A deficiency. It may be aggravated by a high incidence of 

infections, especially diarrhoea and measles. It is common in developing countries but 

rare in developed countries. Vitamin A deficiency ( V A D ) is a public health problem in 

more than half of the countries, particularly in Africa and Southeast Asia . The most 

serious consequences of deficiency are seen in young children and pregnant women in 

low-income countries ( F A O 2009). One of the causes of V A D is night blindness (in which 

it is difficult or impossible to see in relatively low light), which is common during 

pregnancy (Tadesse et al. 2005). Vitamin A deficiency is also associated with higher 

childhood morbidity and mortality (Greiner 2013). 

Zinc (Zn) deficiency 

Approximately one-third of the world's population is zinc deficient. In children, it 

causes growth retardation and problems with learning, psychomotor and neuro-

behavioural disorders. It also affects sperm production and maturation and fetal and 

immune system development (Oliver & Brevik 2023). 

In general, Z n deficiency is manifested by stunted growth, poor wound healing, 

reduced sexual performance, abnormal hair and nails, loss of appetite, gastrointestinal 

disorders (anorexia, abdominal pain) and impaired absorption of folic acid and vitamin 

A . Z n is also important for neurobehavioural function, and its deficiency can lead to 

increased anxiety and depression (Swaminathan & Singh 2022). 
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Calcium deficiency 

Calcium deficiency can reduce bone strength and lead to osteoporosis, 

characterised by brittle bones and an increased risk of falling. Calcium deficiency can 

also cause rickets in children and other bone disorders in adults, where children with 

rickets do not have normal mineralisation of the growth cartilage, which can lead to 

irreversible changes in the skeletal structure. Another consequence of chronic calcium 

deficiency is osteomalacia, or defective bone mineralisation and softening, which can 

occur in both adults and children. One of the most at-risk groups for calcium deficiency 

is postmenopausal women. Menopause leads to bone loss because the decline in estrogen 

production reduces calcium absorption and increases calcium loss through urine and the 

resorption of calcium from bone (NIH 2024). 

Folate deficiency (vitamin B9) 

Vitamin B 9 deficiency is particularly evident in red blood cells, which are 

conspicuous under the microscope for their larger-than-average size (megaloblastic 

anaemia). Other manifestations may be disturbances in the growth and proliferation of 

other cells and tissues, such as white blood cells and cells in the intestine. During 

pregnancy, the need for vitamin B9 increases. Its deficiency in the first weeks of 

pregnancy can result in damage to the central nervous system (neural tube defect) in the 

baby, or it can cause premature birth. In adults, folic acid deficiency can lead to elevated 

homocysteine levels; elevated blood levels of this amino acid are associated with the 

occurrence of venous thrombosis and cardiovascular disease (NZIP 2024). 

1.3.1.3. Cardiovascular diseases (CVD) 

Cardiovascular disease ( C V D ) is the leading cause of death worldwide. A n 

estimated 20.5 mill ion people died from C V D in 2021, accounting for 32 percent of all 

deaths worldwide in 2019. O f these deaths, 85 percent were due to heart attack and stroke. 

More than three-quarters of C V D deaths occur in low- and middle-income countries. Of 

the 17 mill ion premature deaths (aged under 70 years) due to non-communicable diseases 

in 2019, 38 percent were due to C V D . ( W H O 2021; World Heart Federation 2023) Most 

cardiovascular diseases of the cardiovascular system, with the exception of birth defects, 

tend to occur in adulthood. After the age of 50, the number of cases of circulatory system 

diseases increases, and men are more often affected. Women are protected by female sex 
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hormones (estrogens) during their working years. A t menopause, this protective effect 

disappears ( M U N I 2012). 

Most C V D s are preventable by addressing behavioural risk factors such as 

tobacco use, unhealthy and poor diet, obesity, physical inactivity and harmful alcohol use 

( W H O 2021; World Heart Federation 2023). Unhealthy and poor diet is a major risk 

factor, accounting for approximately 72 percent of C V D deaths, partly due to its influence 

on other major C V D risk factors. Although there have been modest improvements in diet 

quality over the past 20 years, addressing suboptimal nutrition is a priority for reducing 

the burden of C V D (Bowen et al. 2018). 

(i) A n unhealthy diet is closely linked to the causes of C V D s , which are for 

example (Boehringer Ingelheim 2023): 

• Diabetes (high blood sugar level) 
• High cholesterol (accumulation of fat in the blood vessels) 
• Overweight and obesity 
• Excessive intake of salt, fat or sugar 

(ii) Among the C V D s we include ( W H O 2021; Boehringer Ingelheim 2023): 

• Heart failure 
• Stroke - sudden interruption of blood circulation in the brain (blockage or 

restriction of blood flow through the brain or parts of it). 
• Myocardial infarction - sudden disruption of the heart circulation (blockage or 

restriction of blood flow through the heart or parts of it) 
• Ischaemic heart disease - narrowing or hardening of the arteries that oxygenate 

the heart 
• Peripheral arterial disease - narrowing and hardening of the arteries that 

oxygenate the arms and legs 
• Carotid artery disease - narrowing and hardening of the carotid arteries that 

oxygenate the brain 
• Deep vein thrombosis and pulmonary embolism - blood clots in a deep vein in 

the leg that can break loose and move to the heart and lungs 

1.3.1.4. Type 2 diabetes mellitus (T2DM) 

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent 

hyperglycemia (elevated sugar levels above the norm). It can be caused by impaired 

insulin secretion, resistance to insulin action, or both. In 2021, approximately 537 million 

adults between the ages of 20 and 79 had diabetes mellitus, and 6.7 mill ion people died 

from this disease. B y 2030, the disease is expected to increase to 634 mill ion people (IDF 

28 



Diabetes Atlas 2022). Chronic hyperglycemia, along with other complications, can cause 

damage to various organ systems in patients with diabetes mellitus, leading to the 

development of disabling and life-threatening health complications that can lead to a 2-

to 4-fold increase in the risk of cardiovascular disease. D M is divided into three types: 

type 1 diabetes, type 2 diabetes and gestational diabetes (Punthakee et al. 2018). 

Type 2 diabetes mellitus (T2DM), one of the most common metabolic disorders, 

is caused by a combination of two main factors, which are impaired insulin secretion and 

the inability of insulin-sensitive tissues to respond adequately to insulin. These factors 

usually lead over time to damage to the heart, vasculature, eyes, kidneys and nerves. 

Nowadays, the main causes of the T 2 D M epidemic are the global increase in obesity, 

sedentary lifestyles, high-calorie diets and an ageing population (Galicia-Garcia et al. 

2020) . 

1.3.2. Food security measurements 

The quality and sufficiency of dietary intake can be measured by different dietary 

assessment methods. These methods are essential tools used to assess the intake of foods, 

nutrients or bioactive substances by individuals, groups or populations. The principle of 

dietary assessment involves first collecting information on foods and beverages 

consumed over a period of time, which is then coded and processed to calculate intakes 

of energy, nutrients and other dietary components using food composition tables (Dao et 

al. 2019). These methods can be broadly divided into two main types: objective and 

subjective (Bailey 2021). 

Objective methods independently record dietary information and do not rely on 

input from individuals. They include direct observation, analysis of duplicate diets and 

the use of nutritional biomarkers. In contrast, subjective methods rely on information 

provided by the individual to obtain the most accurate data while minimising bias 

(Kirkpatrick & Raffoul 2017). 

The choice of the appropriate evaluation method depends on a variety of factors, 

including the research question, study design, characteristics and sample size. Each 

method offers a unique perspective on an individual's diet and contributes to a 

comprehensive understanding of dietary patterns and their impact on health (Bailey 

2021) . 
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Traditional methods of dietary assessment include food records, food frequency 

questionnaires, 24-hour recall and screening tools; digital and mobile methods using 

technology are available for these traditional methods. This chapter describes primarily 

subjective tools (food record, dietary recall, food frequency questionnaires, screening 

tools, diet diaries and dietary diversity score), because they capture individual 

experiences, preferences, and variations, providing a more comprehensive understanding 

of people's actual eating habits and behaviours. Also, one objective method called 

Weighed food record is explained (Bailey 2021). 

1.3.2.1. Food Record 

Food records, also known as diet diaries, are a method of dietary assessment in 

which individuals keep detailed records of all the food and drink they have consumed 

over a period of time. Participants typically record the type of food, portion size, method 

of preparation and time of consumption. Food records provide a comprehensive and 

accurate description of food intake over a given time period, which can range from a few 

days to several weeks. However, they can introduce reactivity, where participants change 

their eating behaviour as a result of knowing that they are being observed (Kirkpatrick & 

Raffoul 2017; Bailey 2021). 

1.3.2.2. The dietary recall (24HR) 

The 24HR is a method used in nutrition research to collect detailed information 

about an individual's food and beverage intake over the past 24 hours. The purpose of the 

24-Hour Dietary Recall is to gather information about the types and amounts of foods 

consumed, providing a snapshot of the individual's dietary habits. This method helps 

capture a more representative picture of an individual's usual food intake. According to 

Trumbo (2021), during the survey, respondents are asked to recall and describe 

everything they ate and drank during the previous day, including portion sizes, a list of 

ingredients, preparation methods, and any additional details. 

This method relies on participants' memory, which may be prone to recall bias, 

leading to under- or overestimation of data ( C L O S E R 2024). 
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1.3.2.3. Food-Frequency Questionnaires (FFQs) 

Food frequency questionnaires are structured surveys that measure the usual 

frequency of consumption of certain foods and food groups over an extended period, often 

over the last year. FFQs are cost-effective and suitable for large-scale studies. Participants 

provide information on their typical dietary habits and general consumption patterns, 

which can be established by this method. However, accuracy depends on the ability of 

participants to reliably recall their eating habits (Wageningen University and Research 

2023). 

1.3.2.4. Screening Tools 

Screening tools play a crucial role in dietary assessment, offering shorter and more 

streamlined methods compared to comprehensive dietary assessment tools like FFQs. 

These tools are designed to quickly evaluate specific dietary components or patterns, 

making them particularly useful in large-scale studies and public health settings where 

time and resources are limited. 

The advantage of using screening tools lies in their brevity and efficiency. 

Screening tools typically consist of a limited number of questions or prompts focused on 

the specific dietary component of interest. This makes them particularly suitable for large-

scale epidemiological studies, where collecting detailed dietary data from a large sample 

size may be impractical. Furthermore, screening tools can serve as valuable tools for 

monitoring dietary trends and evaluating the effectiveness of public health interventions. 

B y administering these tools at multiple time points, researchers and policymakers can 

track changes in dietary behaviours over time and assess the impact of interventions 

aimed at promoting healthier dietary patterns (Bailey 2021). 

1.3.2.5. Diet Diaries 

Diet diaries, also known as food records, involve participants keeping detailed 

records of everything they eat and drink over a period of time, similar to food records. 

This method offers a more accurate description of eating habits compared to recall. 

However, like food records, food diaries can introduce reactivity because individuals can 

modify their eating behaviour while recording their intake ( C L O S E R 2024). 
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1.3.2.6. Dietary Diversity Score (DDS) 

D D S is defined as the number of different food items or food groups consumed 

over a given period of time (Ruel 2003). The process of measuring is based on counting 

the number of food groups rather than the individual food items consumed. The foods and 

drinks mentioned by the respondent are divided into different standardised food groups. 

The reference period is most often the previous day or week, but it may also vary 

according to the type of survey (Kennedy et al. 2010). Dietary diversity score can be 

measured on a household or individual level. On the household level, Household dietary 

diversity score (HDDS) and Food consumption score (FCS) are included. On individual 

level, Min imum Acceptable Diet ( M A D ) , Min imum Dietary Diversity ( M D D ) , Min imum 

Dietary Diversity for Women ( M D D - W ) , and Women Dietary Diversity Score 

(WDDS/IDDS) are collected ( I N D D E X Project 2018). 

W D D S is a measure used to assess the variety of food groups consumed by women 

over a specified period, providing insights into the nutritional diversity of their diets. A 

higher W D D S indicates a more diverse and potentially healthier diet. The women are 

asked to recall and name all the food they had consumed for the past 24 hours (day and 

night), that is, all dishes, snacks, and drinks. A l l the ingredients are afterwards coded into 

a list of 9 major food groups for analysis, according to the requirements for a women's 

diet diversity score proposed by F A O (Kennedy & Ballard 2010). 

1.3.2.7. Weighed Food Record 

Weighed food records require people to measure and record the weight of all food 

and drink they consume, both before and after eating. This method provides very accurate 

and objective data on dietary intake. However, it is labour-intensive for participants and 

researchers, making it less practical for long-term studies due to the burden it places on 

participants (Dao et al. 2019). 

32 



2. Aims of the Thesis 

The main objective of the thesis was to examine the nutritional status of women 

in the Arba Minch Zuriya district, Gamo zone, S N N P R , Ethiopia and investigate dietary 

diversity and caloric intake along with factors affecting them. 
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3. Materials and methods 

3.1. Study area description 

This research was conducted in Arba Minch Zuriya district (woreda) in the Gamo 

Gofa zone in Southern Nation, Nationalities and People Regional State (SNNPRS) in the 

southern part of Ethiopia (as shown in Figure 2). The survey was done from July 2023 to 

December 2023, under the Czech Development Agency within the development project 

number ET-2020-066-DO-31130 titled "Arba M i n c h Fruit Value Chain, Gamo zone, 

S N N P R , Ethiopia". Arba M i n c h district is bordered on the north by Dita and Chencha, 

on the south by Dirashe special woreda, on the west by Bonke, and the east by the Oromia 

Region. The southeast is bordered by the Amaro special woreda, where two lakes, Abaya 

and Chamo, and their islands are located. Nechisar National Park is located between these 

lakes (Getaneh 2019). The total population was estimated to be 201,000 in 2022, in 2007 

it was 75,000. Arba M i n c h Zuriya district is divided into 31 kebeles (smaller 

administrative units) (Bante et al. 2021). Gender division in this location is equal (50 

percent of men and 50 percent of women) (Brinkhoff 2022). The temperature in this 

location is approximately 25.0 °C and the annual precipitation is approximately 2,818 

mm (Climate Data 2023). 

Legend 
^] District boundary 
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Figure 2 Map of Arba Minch Zuriya district (Molla & Fitsume 2017) 
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3.2. Research design 

This study was conducted using a semi-structured quantitative questionnaire 

survey and qualitative research method of focus group discussion. Structured 

questionnaires and focus group discussions were used to collect primary data from the 

field. 

3.2.1. Questionnaire survey 

3.2.1.1. Sampling methods 

A purposive sampling was used to select the respondents for the questionnaire 

survey, focusing on W R A participating project called "Arba M i n c h Fruit Value Chain, 

Gamo zone, SNNPR, Ethiopia". For the purposes of the survey, the upper age limit was 

raised (from 49 to 60 years) to collect more data and also because the lowest age found 

was 21 years. A total of 145 women were interviewed. The sample was collected in three 

different kebeles under Arba Minch Zuriya Local Government with almost equal numbers 

of female respondents. These kebeles were selected according to the cooperative groups 

that participated in the project. As seen in Figure 3, the selected kebele were called Chano 

Doriga kebele (n=41), Chano M i l e kebele (n=53), and Chano Cheliba kebele (n=51). A l l 

interviews were conducted in the respondent's preferred language of Amharic, with the 

help of the extension officer (shown in Figure 4). 

Figure 3 Four kebeles in the study area (Google 2024) 
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Figure 4 Questionnaire survey with the respondent in the presence of an extension officer 

(Author 2023) 

3.2.1.2. Questionnaire design 

A semi-structured questionnaire was considered the most suitable data collection 

instrument since it takes less time and helps collect information from respondents without 

the researcher's intervention. The questionnaire was composed of three main parts: (i) 

socioeconomic and demographic information about respondents, (ii) W D D S (iii) 24HR 

(see copy of complete questionnaire in Appendix 1). 

Socioeconomic and demographic information about respondents 

This part of the questionnaire held 21 questions, different measurements were 

used to measure the variables according to the nature and seriousness of the question 

being asked. The questionnaire contained these parts: 

(i) Basic characteristics of respondents: 

Name, age, level of education, religion, marital status, number of 

information panels. 

(ii) Household characteristics: 

Household size, household assets, sex of household head, sources of 

income, access to credit, places of food purchase, and expenditure on food. 

(iii) Household agriculture and market practices: 
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Livestock and crops in household, livestock and crops in household as a 

source of income. 

Women dietary diversity score (WDDS) 

In this part of the questionnaire, the women recalled everything they had eaten 

and drank the previous day (previous 24 hours). A l l foods and drinks were recorded in a 

questionnaire. Afterwards, the information obtained was used to calculate the W D D S for 

each woman. Princip was defined as the sum of food groups consumed by a woman from 

the total of nine food groups required. The nine food groups included: (1) Starchy staples; 

(2) Dark green leafy vegetables; (3) Other vitamin A-r ich fruits and vegetables; (4) Other 

fruits and vegetables; (5) Organ meat; (6) Meat and fish; (7) Eggs; (8) Legumes, nuts and 

seeds; (9) M i l k and dairy products. According to Kennedy and Ballard (2010) the 

following equation was used for the calculation: 

WDDS (0-9)= SUM (1+2+3+4+5+6+7+8+9) (1) 

where values for 1 through 9 wi l l be either "0" or " 1 " 

Average WDDS = SUM (WDDS)/ Total Number of Women (2) 

Using W D D S allows women to be grouped into food-secure or insecure classes. 

A woman was classified as having poor dietary diversity and food insecurity i f she had 

consumed <5 food groups or had achieved W D D S with good dietary diversity and was 

food secure i f she had consumed >5 food groups during the previous 24 hours. 

24 hour Dietary Recall (24HR) 

In the 24HR section of the questionnaire, respondents were asked to recall and 

describe everything they ate and drank during the previous day, including portion sizes, 

list of ingredients, preparation methods, and any additional details. Different 

measurements were used to describe in detail a number of components (see all 

measurements in Appendix 1). The information obtained was then used to calculate the 

caloric intake of the individuals. In the 24HR analysis, each food with ingredients was 

calculated individually based on the caloric value of its components and then the totals 

for breakfast, lunch, and dinner were added (snacks were not present). The study by 

Bekele et al. (2023a) helped calculate the kcal value of meals. According to M R C 

Epidemiology Unit (2024), the equation described was used: 
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Disaggregate records 

Individual Food or Ingredient=Mixed Meal* (Proportion of Food 

/Sum of Proportions in Mixed Meal) (3) 

Convert portion size 

Amount in Grams=Portion Size x Conversion Factory (4) 

Match with food composition table 

Nutrient Intake=Amount in Grams xNutrient Content per Gram (5) 

Obtain daily nutrient intakes 

Daily Nutrient Intaka = YJ1 Nutrient Intake (6) 

Moreover, the successful data collection in 24HR for data analysis involved only 

47 respondents from the Chano M i l e kebele. 

A voluntary sampling was used to select the respondents for F G D , focusing on 

women aged 15-60 years participating in a project called "Arba M i n c h Fruit Value Chain, 

Gamo zone, SNNPR, Ethiopia". In total, six women voluntarily participated in the 

discussion. For F G D the "Single focus group" type with only one discussing group was 

used. Discussions with the women were organized to obtain diverse experiences and 

opinions on their eating habits. The F G D was conducted by an extension officer who 

spoke both Amharic and English, where questions were asked in English and translated 

into Amharic. During the discussion, notes were taken. The results of F G D may be biased 

as it was translated from Amharic to English. The F G D took place in Arba M i n c h on 25 t h 

July 2023, from 9:00 am to 10:00 am. F G D was pre-tested with six women. 

The main questions asked during the F G D were as follows: 

1. What do you usually eat during the day (when it is not a fasting day)? Can you 

describe what you have for breakfast, lunch, snack and dinner? 

1.1. What about snacks? Do you all eat snacks? What do you usually eat for a 

snack? 

3.2.2. Focus Group Discussions (FGD) 
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1.2. What about milk and dairy products? When do you eat them? How often is 

it? 

2. What does your household plant? Home gardens/fields 

2.1. Do you plant something in your house (garden)? How big is it? What do you 

plant? 

2.2. What are the reasons for your choice? Why you don't plant teff instead of 

maize? 

2.3. What do you do with your harvest? Do you consume your harvest or sell 

everything on the market? 

3. If you have more money, which food you would buy more ? Rank most important 

3.1. Why did you choose these foods? 

3.3. Statistical analysis 

Firstly, data were entered and cleaned using Microsoft Excel , and all statistical 

analyses were performed using I B M SPSS Statistics version 29 ( I B M , US) . Descriptive 

statistics were used to present dietary diversity scores. For descriptive data, means and 

standard deviations (mean ± SD) were used. 

Binary logistic regression was used to test the significance between the individual 

independent variables and the dependent variable (WDDS) . The variables that showed 

significant association were considered for multivariate logistic regression, where 

significance was identified using the p-value of 0.05. The enter method during regression 

analysis was used. For example, Nkoko et al. (2023) used the same method in their study. 

In this study, sufficient consumption was >5 food groups (coded as "1"), and insufficient 

consumption was of less than five food groups (coded as "0"). The number of independent 

variables was 14, and all of them were categorical. The significance of the regression 

coefficients was tested using the Wald test. The quality of the logistic regression model 

was assessed using the Nagelkerke pseudo R-squared statistic, yielding a value of 0.513. 

Equations for binary logistic regression and the Wald test are described as follows: 

(i) Binary logistic regression 
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Logit(p) =/?o + /?1 XI + 02X2+ /SSX3 /S'14 X14 + u (7) 

X I : Age 

X 2 : Education 

X 3 : Religion 

X 4 : Marital status 

X 5 : Household head gender 

X 6 : Household size 

X 7 : N . of livestock in household 

X 8 : N . of crop species in homegarden 

X 9 : Household assets 

X10 : Source of food 

X I 1 : Sources of H H income 

X12 : Monthly expenditure on food 

X I 3 : Access to credit 

X14 : Source of information panels 

u: Error term 

(ii) Wald test 

The Wald statistic for a predictor variable ( X ) is calculated as the square of the 

estimated coefficient divided by the square of its standard error: 

Wald Statistic ,=(Coefficient Estimate/Standard Error if (8) 

3.3.1. Model specification 

A s shown in the Table 3, some of the variables were determined based of other 

researches, while some variables were exploratory and chosen based on the knowledge 

of the researcher about the situation and respondents. 
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Table 3 Description of binary logistic regression variables 

Variable name Description Categories Source 
Dependent variable 
WDDS A number of food groups consumed by respondent during 

24 hours. If food group is consumed than "1" is noted, if not 
"0". 

<5 
>5 

(Kennedy G., 
Ballard T. 2010) 

Independent variables 
Source of 
information 

A summary of the information media used to acquire 
knowledge about nutritional requirements. 

1-2 
3-4 

(FANTA 2016) 

Sources of 
income 
N . of crops in 
homegarden 

Sum of sources of income. 

The number of species in homegarden. 

0-2 
3-4 
0-5 
6-10 
11-15 
15+ 

Explorative 

(Tesfaye Abebe 
2005) 

N . of livestock in 
household 

Sum of all livestock in household. 0-5 
6-10 
11-15 
15+ 

(Mosites 2016) 

Food expenditure 
per month 

Approximate food expediture per moth. Measured as lower, 
higher or middle of Ethiopian average. 

<4500 ETB 
4500 ETB+ 

(USDA 2021) 

Level of 
education 

Total number of years the respondent has spent in school. 
<8 years was considered primary education, >8 years was 
considered secondary education. 

Without education 
Primary education 
Secondary education 

(DHS 2011) 

Household size The number of members per household, measured as below 
or above the ethiopian standard. 

0-5 
5+ 

(Halala Handiso 
et al. 2020) 

Age The age of the responded, measured as a categorical 
variable. 

20-29 
30-39 
40-49 
50+ 

(Melaku et al. 
2018) 

Source of food One or more places where women obtain food. Market 
Market+own 
production 

Explorative 

Household assets 

Sex of household 
head 

Summing the assets owned by individuals within the 
household. 

The sex of household head, male or female headed 
household. 

0-1 
2-3 

Male 
Female 

(Office for 
National 
Statistics 2018) 
(FANTA 2016) 

Marital status Marital status of women, open-ended qusetion. Married 
Divorced 
Widowed 

(Nkoko et al. 
2023a) 

Access to credit Having a credit or not. Yes 
No 

Explorative 

Religion The religion of respondents, open-ended question. Orthodox 
Protestants 

(Melesse & van 
den Berg 2021) 

41 



4 . Results and discussion 

4.1. Questionnaire survey 

4.1.1. Socioeconomic and demographic information about 

respondents 

In Table 4, the socioeconomic and demographic results of the questionnaire 

survey are shown. 

Table 4 Characteristics of respondents (n=145) 

Variable Description Number Percentage Mean SD Min. Max. 
Basic characteristics of respondents 
Age 

Years 
of schooling 

Religion 

Marital status 

Source of inf. (n. 
of inf. channels) 

20-29 11 7.8 
30-39 44 31.2 
40-49 55 39 
50+ 31 22 

None 46 32.6 
Primary 69 48.9 
Secondary 26 18.4 

Protestant 115 81.6 
Orthodox 26 18.4 

Divorced 6 4.3 
Married 125 88.7 
Widowed 10 7.1 

1-2 126 89.4 
3-4 15 10.6 

42 

4.7 

1.7 

3.9 

0.7 

21 60 

0 13 

0 4 

42 



Table 5 Characteristics of respondents (n=145) (continued) 

Household (HH) characteristics 
HH size 

0-5 
5+ 

69 
72 

48.9 
51.1 

5.4 1.6 2 9 

HH head 
Male 
Female 

118 
23 

83.7 
16.3 

Sources 1.5 0.8 0 4 
of income 0-2 

3-4 
124 
17 

87.9 
12.1 

Expenditure on 4768 2109 600 11000 
food (per month) <4500 ETB 

4500+ ETB 
85 
56 

60.3 
39.7 

Household assets 0.9 0.8 0 3 
(n. of items) 0-1 

2-3 
110 
31 

78 
22 

Source of food 
Market 
Market+own 
production 

58 
83 

41.1 
58.9 

Access to credit 
No 
Yes 

104 
37 

73.8 
26.2 

Household agriculture and market practices 
Livestock in HH 6.5 6.1 0 39 
(n. of animals) 0-5 

6-10 
11-15 
15+ 

77 
22 
36 
6 

54.6 
15.6 
25.5 
4.3 

Crops in HH (n. 2.8 1.6 0 16 
of crop species) 0-5 

6-10 
11-15 

63 
73 
5 

44.7 
51.8 
3.5 

ETB = Ethiopian birr, 1 ETB S= 0.02 USD 
Sources of income = sum of income sources (e.g. small business, sell of crop/animal products, 
etc.) 

As shown in Table 4, the average age of the respondents was 42 years, and most 

of the women fell into the 30-49 years category. In 2019, the median age in Ethiopia was 

19.5 ( U N D P 2019), and the life expectancy at birth was 66.6 years, which was higher 

than the mean in Sub-Saharan Africa, which was 61.5 years in 2019. Between 1990 and 

2019, Ethiopia's life expectancy at birth increased by 19.5 years ( U N D P 2020). The life 

expectancy at birth for male was 64 years and for female 70 years in 2022. Age division 

in Ethiopia was 39 percent for age group 0-14 years, 58 percent for group 15-64, and 65 

plus years stand for 3 percent in 2022 ( U N F P A 2023). 
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According to the data collected in this survey, about half of the women have 

completed primary education, and 18 percent have completed secondary education. The 

average length of schooling was 4.7 years. According to U N D P (2019), the schooling 

length of our respondents was considered high compared to the average schooling length 

of 2.9 years in Ethiopia in 2019, but was also lower than the average schooling length of 

5.8 years in Sub-Saharan Africa in the same year. Between 1990 and 2019, the mean 

years of schooling increased by 1.4 years ( U N D P 2020). Not only for women, but all over 

the world, education is one of the most important aspects of social and economic 

development. Education improves capabilities and is strongly associated with various 

socioeconomic variables such as income, lifestyle, and fertility for both individuals and 

society (EPHI & ICF 2021). Girls and women who get an education are less likely to 

marry young and more likely to lead healthy and productive lives. They earn higher 

incomes, participate in the decisions that affect them most, and build better futures for 

themselves and their families. Educating girls and women strengthens the economy and 

reduces inequality. It contributes to more stable and resilient societies that give all 

individuals - including boys and men - the opportunity to fulfil their potential ( U N I C E F 

2023). In Ethiopia, more than half of the adult population is illiterate, which is consistent 

with the results of this study, where nearly a one-third of respondents had not attained 

any education. According to U N D P (2019) the adult literacy rate was 51.8 percent in 

2019. The blame lies on a lack of schools, unqualified teachers, a poor-quality theoretical 

curriculum, and a lack of teaching aids (People in Need 2022). From 2010 t i l l 2022, 78 

percent of Ethiopians reached primary education, 53 percent reached secondary education 

and 26 percent reached upper secondary education ( U N F P A 2023). 

As a result of this survey, only two major religions were present, 80 percent of the 

women were Protestant, and almost 20 percent were Orthodox. This is in line with the 

International Religious Freedom Report (2020), where established Protestant churches 

have had the highest number of adherents in the S N N P R S and Gambella regions and parts 

of the Oromia region in recent years. A t the time of the 2007 census, the religion of 

Ethiopia was classified under six categories (Orthodox, Protestant, Catholic, 

Muslim/Islam, traditional, and others). 43.5 percent of the total population was Orthodox 

Christian, 33.9 percent was Mus l im, and 18.6 was Protestant ( C S A 2008). Nowadays, 

most observers believe that the proportion of Evangelicals and Pentecostals in the 

population has increased since the census. Orthodox is predominant in the northern 
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regions of Amhara and Tigray, while Islam is most prevalent in Afar, Somali, and Oromia 

regions. Groups that together make up less than five percent of the population include 

Eastern Rite and Roman Catholics, members of The Church of Jesus, Christ of Latter-day 

Saints, Jehovah's Witnesses, Jews, and followers of indigenous religions. The Rastafarian 

community has approximately 1,000 members, and its members live mainly in Addis 

Ababa and the town of Shashemene in the Oromia region (International Religious 

Freedom Report 2020). 

Within the scope of this survey, the number of married women was high, reaching 

almost 90 percent of respondents. The number of divorced women was significantly 

lower, accounting for 4 percent of women and 7 percent were widows. The high number 

of married women is consistent with Ethiopian statistics, which show that Ethiopia has 

one of the highest rates of early marriage in the world: one in two girls marries before the 

age of 18 and one in five before the age of 15. In general, marriage at an early age also 

increases the social and economic insecurity of girls, women and families. In Ethiopia, 

girls married before the age of 15 are more likely to be illiterate and less likely to be 

enrolled in school. In 2005, only 12 percent of married women aged 15-19 were enrolled 

in school, compared to 60 percent of women aged 15-19 who were not married and did 

not have a child (PRB 2011). According to case studies from Ethiopia by Dagnew et al. 

(2020), predictors of divorce were primarily age at marriage, employment status, partner 

abuse, globalization, sexual satisfaction, and economic problems. 

In terms of household characteristics, according to results presented in Table 4, 

the average household size was 5.4 members, which was higher than the results of the 

study in 2019 done by E P H I and ICF (2021), with an average household size of 4.7 

members in Ethiopia. Compared with the study of D H S (2000) in 1994, the average 

household size in Ethiopia was 4.8 members per household, and according to United 

Nations (2017), in 2011, it was 4.6 members per household. So, the size has not changed 

significantly over the years. Ethiopia stands with average household size in the middle in 

comparison with its neighbours - South Sudan 5.9, Somalia 5.9, Kenya 3.9, and Uganda 

with 4.7 members per household (United Nations 2017). 

The households of respondents in this survey were predominantly headed by men 

(84 percent), but some households were also headed by women (16 percent). These results 
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were consistent with the E P H I and ICF (2021) study, where Ethiopian households were 

male-headed at 78 percent and female-headed at 22 percent. 

As part of this survey, women's sources of income were identified. The main 

source of income for more than 50 percent of respondents was the sale of crops and crop 

products, while the sale of live animals and livestock was the main source of income for 

only 16 percent of women. A quarter of the respondents ran their own small business (e.g. 

bakery, hairdresser, grocery shop, etc.). Finally, 4 percent of women had 

government/retirement benefits, and 3 percent had wages/salaries. Most women (88 

percent) had two or fewer sources of income, while the remainder (22 percent) combined 

three or more sources of income. The main sources of income of women respondents in 

this study were consistent with the study by Abate et al. (2022), where 83 percent of 

smallholder farmers in Ethiopia were engaged in agricultural activities and only 27 

percent in non-agricultural/non-farm economic enterprises. Adem et al. (2018) stated that 

non-farm employment provides farmers with additional income that allows them to spend 

more on basic human needs. Therefore, the number should be higher in the future, not 

only in relation to respondents in this study. 

This survey identified four main sources of information on new dietary practices. 

For almost half of the respondents, getting information from extension workers was the 

most important. A n extension worker is defined as a professional who provides education, 

training and assistance to communities or individuals, usually in the context of agriculture 

or rural development. The second most used source of information was family and friends 

(28 percent), followed by the health centre (14 percent). The media served as the main 

source of information for 8 percent of women and information from a project called "Arba 

Minch Fruit Value Chain, Gamo zone, S N N P R , Ethiopia" implemented in Arba Minch 

was the main source for 4 percent of women. Reinhardt and Fanzo (2014) confirmed the 

same results in their study, where the source of knowledge (such as food safety, nutrient 

content, potential health benefits, and practical aspects such as ease of preparation and 

availability) played a major role in the quality of respondent's diets. 

In the case of respondents of this study, 74 percent of women did not have credit, 

while the rest (26 percent) of women did. The low number of female credit holders is 

consistent with a 2017 study done by Bessir (2018), which found that access to consumer 

loans and credit was very low in Ethiopia compared to other countries. Despite growth in 
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recent years, Ethiopia still lags behind other countries in Sub-Saharan Africa. In Kenya, 

for example, 82 percent of adults have an account, while in Rwanda 50 percent of the 

population has an account (Bessir 2018). The F S D (2022) study conducted in Ethiopia in 

2017 found that the proportion of adults with an account was 35 percent, compared to 22 

percent in 2014. Differences in account ownership between men and women were 

observed. In 2017, 41 percent of males and 29 percent of females had an account, while 

in 2014 account ownership was about the same, with 23 percent of males and 21 percent 

of females having an account. In general, women, rural adults, the less educated, the 

unemployed, and the poor are less likely to own an account (FSD 2022). Mukasa et al. 

(2017) also report that owning a credit account can help increase farmers' purchasing 

power to obtain needed inputs and, in the long run, can improve farmers' ability to make 

profitable investments. 

The data in Table 4 indicates the proportion of livestock in the households of our 

respondents, with chickens (n=566) representing the highest number of livestock in 

respondents' households, followed by cows and calves (n=216), oxen (n=127) and 

donkeys (n=31). The average number of livestock per household was 6.5 animals. 

Livestock per household varied, ranging from 0 animals per household to a maximum of 

39 animals per household. Of the livestock kept by respondents of this study, chickens 

(46 percent) served as a source of income, followed by cows (34 percent), goats (23 

percent), sheep (18 percent), oxen (14 percent) and donkeys (3 percent). Muema et al. 

(2023) reported that livestock breeding was beneficial for women. Livestock breeding 

can be a major source of animal protein or increase the diversity of production and 

consumption. Other benefits can be increased household income levels through trade in 

livestock and livestock products, leading to improved household diets, women's 

empowerment through greater socioeconomic influence on household decisions on food 

distribution within the household or decisions on food and health expenditure, and 

improved productivity through crop-livestock interaction by providing field manure and 

draught power. The study by I L R I (2022) reported that Ethiopia had the largest number 

of livestock in Africa, with 65 mill ion cattle, 40 mill ion sheep, 51 mill ion goats, 8 mill ion 

camels and 49 mill ion chickens, which could be beneficial for the poverty reduction of 

Ethiopians in the coming years. 
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According to the results of this survey, 70 percent of women grew bananas and 

mangoes in their homegardens, while 23 percent grew limes, maize and avocados. Coffee, 

cassava and teff were grown by 10 to 15 per cent of women's households. Less than 10 

percent of women grew moringa, papaya, gistha, haricot beans, tomatoes, lemon, cotton 

and sweet potatoes. It was found that banana was the most common source of income for 

71 percent of women, followed by mango (31 percent). Maize and cassava were behind 

less than 8 percent of income provision. Cotton, tomatoes, teff, haricot beans, coffee and 

papaya were the least sold. In the case of the survey conducted, there were no more than 

16 crops per household. Diversity groups of 0-5 and 6-10 crop species per household were 

similar in size, with approximately 50 percent of respondents in each group. The diversity 

of crop species grown by respondents of this study was relatively low compared to the 

study by Kebebew (2018), who reported the availability of 138 species in homegardens 

in Arba Minch , with Fabaceae being the most common group of plants. According to 

Mengistu et al. (2021), crop diversification has a positive impact on household food 

security, with more crops being grown in the household, which increases food security. 

4.1.2. WDDS 

Table 5 demonstrates the percentage of food groups consumed by respondents of 

this study. The range of dietary score was from 2 to 5 food groups with a mean W D D S 

of 3.9, with 70 percentage of women consuming four food groups per day. According to 

a study conducted by S N N P Region (2020) set a minimum for women to consume 5 food 

groups per day for adequate food intake, while less than 5 food groups per day was 

considered insufficient dietary diversity and food insecurity. Comparing to this 

recommendation, only 13.5 percent respondents achieved the recommended minimum 

dietary diversity within 24 hours. Alamirew et al. (2023) reported a similar result in their 

study conducted in the Amhara region, where the majority of women (73.2 percent) did 

not achieve the minimum dietary diversity (mean 4). On the other hand, the results of 

Merga et al. (2022) from the West Shoa zone in Ethiopia were not consistent with the 

results of this study, where the proportion of women who consumed more or the same as 

five food groups was 81.9 percent. 

Of the data collected, a total of 8 women responded that they did not receive an 

adequate diet, even though they wanted to, for a specific reason. Three women suffered 
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at all meals (breakfast, lunch and dinner), one of the women twice a day (lunch and 

dinner), and the rest once a day. The main reasons for insufficient feeding were (i) lack 

of money to buy food, (ii) lack of food in the household, and (iii) a combination of both. 

Table 6 Percentage of number of food groups consumed (n=145) 

Number of food groups Percentage 
consumed 

2 2% 

3 13% 

4 70% 

5 14% 

4.1.2.1. Analysis of food consumed 

In the survey, each woman participant followed a diet consisting of three primary 

meals daily: breakfast, lunch, and dinner. Only one participant included an afternoon 

snack in her diet, while morning snacks were absent in all cases. The entirety of 

participants (100 percent), incorporated at least one serving of coffee into their daily 

consumption habits, with some individuals also consuming tea or milk. Figure 5 shows 

the limited variety of food items in the participants' diet, which includes only 14 different 

items. Predominant foods of the female participants' diets included kitcha, fosesse, 

moringa, kurkufa, and injera. Notably, kitcha and fosesse were consumed by nearly 80 

percent of the participants throughout the day. Additionally, bananas emerged as the sole 

representation of fruit, accounting for consumption by 13 percent of women. A l l recipes 

accompanied by illustrations can be found in Appendix 2. 
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Figure 5 Most consumed foods (n=145) 

4.1.2.2. Analysis of food groups consumed 

Table 6 presents an analysis of the dietary diversity scores, including nine food 

groups consumed by the respondents. With the exception of organ meats, all other groups 

were represented in the responses. Starchy staple foods were overwhelmingly consumed 

(100 percent), followed by dark green leafy vegetables (100 percent), other fruits and 

vegetables (97 percent), and legumes, nuts, and seeds (79 percent). The raised 

consumption of these food groups primarily stemmed from the prevalence of commonly 

consumed foods such as moringa, kitcha, injera, and fossese, which are integral 

components of the food groups mentioned above. Table 7 provides a breakdown of the 

14 distinct foods reported in the responses, categorized according to their respective food 

groups. 

In line with this research, findings from studies conducted by Workicho et al. 

(2016) and Gal i et al. (2017) in the northern part of Ethiopia and Jimma zone indicated a 

prevalent consumption of cereal-based diets over animal source foods. Similarly, a study 

conducted in the Oromia region of Ethiopia yielded comparable results, with a high 

proportion of respondents consuming cereals (96.4 percent), alongside notable 

consumption of dairy products (84.3 percent), a contrast to our study where dairy 

consumption was relatively low (Aliyo et al., 2022). Additionally, research conducted in 

the Amhara region confirmed the widespread consumption of starchy staples among 

W R A , followed by pulses within the food group of "legumes, nuts, and seeds". However, 

the consumption of dark green leafy vegetables was notably lower in this region (10.2 
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percent), probably due to reduced intake of moringa leaves (Alamirew et al., 2023), which 

are very popular in the study area. The lower dietary diversity observed in these contexts 

underscores the significant problem posed by the predominant reliance on starchy foods 

in the Ethiopian diet (Melaku et a l , 2018). 

Table 7 Percentage of consumption for each food group (n=145) 

Number 
of food 
group 

Name of food group Percentage 

1 Starchy staples 100% 

2 Dark green leafy vegetable 100% 

3 Other vitamin A rich fruits 2% 
and vegetables 

4 Other fruits and vegetables 97% 

5 Organ meat 0% 

6 Eggs 6% 

7 Legumes, nuts, and seeds 79% 

8 Milk and milk products 11% 

9 Meat and fish 1% 

Table 8 Individual ingredients belonging to food groups (n=145) 

Number of 
food group 

Name of food group Meals with ingredients 

1 Starchy staples Kitcha (wheat flour), Fossese (maize flour, potato), 
Kurkufa (cornflour), Injera (teff flour) 

2 Dark green leafy vegetable Fossese (moringa leaves), Kurkufa (kale), cabbage 

3 Other vitamin A rich fruits 
and vegetables 

Sweet potato 

4 Other fruits and vegetables Fossese (onion), Kurkufa (onion, garlic), banana, 
tomato, avocado 

5 Organ meat 

6 Eggs Eggs 

7 Legumes, nuts, and seeds Kurkufa (red kidney beans), Shiro wot (chickpea) 

8 Milk and milk products Milk 

9 Meat and fish Fish 
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4.1.2.3. Statistical analysis of WDDS and variables 

After applying the binary logistic regression, significant positive correlations were 

found between the W D D S and independent variables presented in Table 8 below. 

Significant positive correlations were found between W D D S and source of information 

(p<0.01), age; groups 40-49 years (p<0.047) and 50+ years (p<0.039), and marital status 

(p<0.039). The number of livestock in the household (10-15 animals) was considered 

highly significant (p<0.01). 

According to the findings presented in Table 8, survey respondents who draw 

information from a wider range of sources (3-4 sources) exhibit a 20.8 times increase in 

the likelihood of achieving food security compared to those who rely on fewer 

information outlets (1-2 sources). This observation was confirmed by studies conducted 

by Halala Handiso et al. (2020) and Nkoko et al. (2023), which similarly highlighted the 

positive association between accessing multiple information channels and food security 

outcomes. In addition, Halala Handiso et al. (2020) emphasized the importance of 

diversifying information sources and stated that such an approach enables women to make 

informed decisions regarding agricultural practices, market dynamics and health. This, in 

turn, contributes to greater resilience, improved well-being and greater dietary diversity. 

The results presented in Table 8 show a positive correlation between W D D S and 

the presence of livestock in the households of respondents. Specifically, households 

owning between 10-15 animals demonstrated an approximately 50 times increase in the 

likelihood of achieving food security compared to those with fewer livestock holdings. 

However, the precise impact of owning 15 or more livestock could not be ascertained due 

to the limited frequency of responses in this category. These results aligned with the 

conclusions drawn from the study conducted by A l i y o et al. (2022), which emphasized a 

positive relationship between enhanced dietary diversity and increased livestock 

ownership within households. Furthermore, A l i y o et al. (2022) asserted that this 

association underscores the connectivity among livestock ownership, nutritional intake, 

and food security. Moreover, Hetherington et al. (2017) contributed to the findings by 

highlighting the multifaceted benefits of livestock ownership in households. They 

reported that a higher number of livestock holdings can augment dietary diversity among 

women through various mechanisms. These include the provision of direct sources of 

protein and micronutrients, generating additional income for the purchase of a wider 
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range of foods, and aligning with cultural practices that enhance the nutritional quality 

and cultural significance of diets. 

According to the results of this study, a significant association was found between 

the age of women and W D D S , particularly within the age groups of 40-49 years and 50+ 

years. Specifically, women over the age of 40 were more likely than their younger 

counterparts to achieve adequate dietary diversity. This finding was consistent with 

research conducted by Gitagia et al. (2019) in Northern Kenya and Nkoko et al. (2023) 

in Lesotho, which similarly observed a positive correlation between older age and 

improved dietary diversification among women. According to the findings of these 

studies, several factors contributed to the higher dietary scores observed among older 

women. These factors included accumulated knowledge about food and nutrition, 

adherence to traditional dietary practices, influential role in household decision-making 

processes, economic stability, and long-term exposure to food security issues. This 

suggests that the dietary choices of older women were influenced by a complex 

combination of cultural, economic, and generational factors. 

Further, the results in Table 8 indicate the positive correlation between W D D S 

and marital status, with divorced and married women demonstrating a higher probability 

of reaching food security than widowed women. This observation was in line with the 

conclusions drawn by Djuikom and Walle (2022) and W e i l et al. (2023), who highlighted 

the challenges met by divorced women in terms of food insecurity. Following divorce, 

women often experienced the loss of economic resources and support acquired during 

marriage, including access to productive assets like farmland. However, divorce also 

offered potential benefits, such as heightened control over resources, economic 

autonomy, and access to supportive networks. Conversely, marriage was associated with 

improved food security, as evidenced by the studies conducted by Djuikom and Walle 

(2022) and W e i l et al. (2023). In Africa, marriage typically facilitated greater dietary 

diversity due to resource sharing between husbands, collaborative meal preparation, 

support from extended family networks, the integration of diverse cultural culinary 

practices, and enhanced economic stability. These factors collectively contributed to a 

more varied and nutritious diet among married individuals. 
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Table 9 Association of WDDS with independent variables (n=145) 

Variable B Wald Sig. Exp(B) 
Source of information (3-4) 3.036 6.654 0.010* 20.814 
Source of food 1.058 1.433 0.231 2.879 
Sources of income -5.134 2.257 0.133 0.006 
N . of crops in H G 1 3.293 0.193 1 
N . of livestock in H H 

0-5 1 7.79 0.051 1 
6-10 animals 1.328 0.938 0.333 3.772 
11-15 animals 3.847 7.665 0.006** 46.839 
15+ animals -14.645 0 0.999 0 

Food expenditure per month 0.111 0.013 0.909 1.117 
Level of education 1 0.203 0.904 1 
Household size 1.458 2.319 0.128 4.299 
Age 

20-29 1 7.166 0.067 1 
30-39 0.675 0.304 0.581 0.509 
40-49 3.026 3.956 0.047* 0.049 
50+ 3.501 4.255 0.039* 0.03 

Household assets -0.021 0.001 0.979 0.979 
Sex of household head -2.181 2.147 0.143 0.113 
Marital status 

Divorced 1 6.468 0.039* 1 
Married 7.592 6.468 0.011* 0.001 
Widowed 22.154 0 0.998 0 

Access to credit -0.291 0.094 0.759 0.747 
Religion 1.492 1.847 0.174 4.446 
1 = reference category, p<0.05*, p<0.01** 

4.1.2.4. 24HR 

The data presented in Table 9 explains the proportion of kilocalories obtained by 

our participants on a daily basis. It was observed that only 13 percent of respondents 

achieved the recommended minimum daily intake of 2,000 kcal. The recorded kcal intake 

ranged from a minimum of 600 kcal/day to a maximum of 2,500 kcal/day, with an average 

intake of 1,345 kcal/day. Notably, the kcal intake recorded in our study significantly 

contrasts with the recommended per capita energy consumption outlined by Sheehy and 

Sharma (2013). Their analysis indicated a historical trend of kcal intake, which decreased 

from 1,710 kcal/day in 1961 to 1,403 kcal/day by 1973, before rising to 2,111 kcal/day 

in 2011. Conversely, Bekele et al. (2023b) estimated a daily energy intake of 2,000 kcal 

for adult women, a value which we defined as sufficient dietary intake in our study, 
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aligning with the recommendations for W R A . Furthermore, the Federal Government of 

Ethiopia (2022) defined three energy levels categorised according to specific 

subpopulation diets: low (1,250 kcal/day for preschool children aged 2-5 years), medium 

(2,300 kcal/day for school-age children aged 6-18 years and older individuals aged 65 

years and above), and high (2,700 kcal/day for adult men and women aged 19-64 years). 

The majority of respondents in our study reached energy intakes corresponding to the 

energy intakes of preschool children aged 2-5 years according to the three energy levels. 

Table 10 Kcal intake per day (n=47) 

Kcal intake per day Percentage 

<1000 27% 

1001-2000 60% 

2001+ 13% 

4.2. FGD 

According to the focus group discussion results, for most participants, the main 

daily meals were breakfast, lunch and dinner. About snacks, individual habits were given. 

"I usually eat a snack, but always in the afternoon, around 3 pm. ". "For snack, I eat 

mostly moringa or fossese ", stated another woman. Some women disagreed, "I am not 

used to eating snacks at all. ". For all meals per day, the ingredients were mostly similar. 

The women reported that they mainly eat bread/kitcha with moringa (halako) for 

breakfast. They usually eat fossese, kurkufa, or sometimes boiled cabbage for lunch. 

Some participants explained, "if I prepare recipe 1. for lunch (e.g. fossese), I prepare 

recipe 2. for dinner (e.g. kurkufa).". "Maize is the main ingredient in our recipes; mostly, 

I cook halako, kurkufa or fossese ". Some women mentioned adding false banana or Irish 

potatoes to their porridges. Injera is only eaten occasionally, often at certain ceremonies. 

Meat, fish, milk and dairy products are consumed occasionally. "The frequency 

of meat and dairy consumption depends mainly on the household's wealth, as buying a 

cow, for example, is expensive'", stated some women. Other respondent agreed, 

"households without cows consume milk and eat meat mainly during ceremonies, as 

Easter, New Year, and Bonfire (Demera) ". M i l k is used in porridge dishes instead of 

water, and cheese is usually eaten with kitcha and shared with children. The women 
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agreed that fish is also expensive, so the frequency depends on wealth; they usually eat it 

once a month. 

In the case of fruit and vegetables, women agreed that they eat fruit frequently. 

"Consumption offruit depends mainly on the season; at harvest time, I eat fruit daily ". 

Another woman added, "I eat fruit every day or every two days". The most commonly 

consumed fruits were papaya, avocado, mango and banana. Among vegetables, cabbage, 

tomatoes, carrots and potatoes were the most commonly consumed. In the case of some 

cooperatives, the purchase of vegetables is only possible at markets and depends on the 

time of production. Another factor is the availability of some varieties in the markets, 

"for example, we sometimes have to go to the highlands for beetroot and cabbage ". 

Not only markets but also home gardens and fields are sources of food. 

Respondents agreed that the most commonly grown species in their home gardens and 

fields are mango, moringa, teff, coffee, lemon, papaya, banana and maize. Not all women 

in the discussion had home gardens; i f they did, the average land size was around 0.5 

hectares. If they did not have a home garden, some female respondents stated, "we can 

use the fields for food, these fields are owned by the state ". Another respondent added, 

"yes, we can use our fields, but it is about an 8 km walk to the fields, it takes over an 

hour. ". Not only are home gardens and fields a source of food, but they are also a source 

of income for most women. "Most of the production is for the market". "If the maize 

production is low, I plant bananas. After I sell bananas, I can offer maize. " 

If they had more money, most women preferred to buy mainly teff, wheat, false 

bananas and chicken. They also cited rice, millet or cassava as important foods. The main 

reasons for these foods were to diversify the diet and to taste good. The unavailability of 

more frequent purchases of these foods was mainly due to the high price of each item. 

Some women said, "I would like to buy teff because it is very tasty and I can prepare 

different recipes with it, but the price is unaffordable for me". Another woman added: 

"we eat maize all the time, I would like to buy teff or wheat to have something different". 

Another woman agreed: "if I have maize or teff, I can prepare different recipes, and 

importantly, I can also prepare larger portions". The discussion also mentioned income: 

"if we had more money, we would like to buy more types of food, sell some of it after 

sowing and create an income ". 
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5 . Conclusion 

According to the Ethiopian report, more than 15.4 mill ion people were projected 

to be food insecure in the second half of 2023, mainly due to various shocks, including 

conflict and the negative impacts of drought from previous agricultural seasons in 

Ethiopia ( O C H A 2024). Women and men play key and distinct roles in maintaining all 

four pillars of food security, with women primarily responsible for the nutritional security 

of their households. On the other hand, compared to men, women are globally more 

vulnerable to food shortages, food insecurity and death due to malnutrition. In upper-

middle and high-income countries, women are even more at risk of being overweight or 

obese ( F A O 2024). Dietary diversity is crucial for the health of women in Ethiopia, 

impacting their nutritional well-being, particularly during important life stages such as 

pregnancy and lactation. Inadequate diversity in diets can lead to micronutrient 

deficiencies, affecting maternal and child health outcomes (Jateno et al. 2023). 

This survey focused on the dietary habits of 145 female respondents, aged 

between 21 and 60 (with a mean age of 42 years), from three kebeles in the Arba Minch 

Zuriya district, Gamo Gofa zone, S N N P R , Ethiopia, namely Chano Doriga, Chano Mi l e , 

and Chano Cheliba. The average length of schooling for the respondents was 4.7 years, 

which was considered higher than the Ethiopian average from 2019. Additionally, the 

respondents' household size was higher than the average in Ethiopia in 2019, with an 

average of 5.4 members per household. The majority of the women (81.6 percent) were 

Protestants, while the rest were Orthodox. Dietary diversity was measured using the 

Women Dietary Diversity Score, revealing that the majority of respondents did not reach 

the recommended minimum consumption of 5 food groups per day. On average, women 

consumed 3.9 food groups per day, with 70 percent consuming 4 food groups per day. 

Only 14 percent of women reached the recommended minimum for women of 

reproductive age. A l l women consumed three main meals per day (breakfast, lunch, and 

dinner), and most also had at least one cup of coffee per day, with some also consuming 

milk or tea. Eight women reported being unable to consume the amount of food they 

desired, primarily due to a lack of money, insufficient food in the household, or a 

combination of both reasons. The most consumed food groups were starchy staples and 

dark green leafy vegetables, both consumed by 100 percent of respondents. High 

consumption was also observed in the fruits and vegetables food group (97 percent) and 
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legumes (79 percent). The remaining five food groups, such as meat and fish, milk and 

milk products, eggs, organ meat, and other vitamin A-r ich fruits and vegetables, were 

consumed minimally. 

The increased consumption of the most consumed food groups was mainly due to 

the routine consumption of meals such as kurkufa, kitcha, fossese, injera, and moringa. 

Caloric intake was successfully measured for 47 respondents using a 24-hour Dietary 

Recall. The average calorie intake was 1,345 kcal per day, which corresponds to the 

calorie intake of preschool children aged 2-5 years. Only 13 percent of respondents 

reached the recommended minimum of 2,000 kcal per day or more. According to focus 

group discussions with six voluntary women participants, the main reason for insufficient 

dietary habits was the wealth status of the household. Women expressed a desire to 

consume more diversified foods but explained that they often preferred to sell the 

products they bred or planted in the market to generate income rather than consume them. 

Another issue mentioned was the limited availability of diversified foods in the market, 

with some flavorful products only being available in the highlands. Some women also 

mentioned that wealthier households often raised cows and consumed meat often, while 

poorer families mainly consumed meat products during ceremonies. According to binary 

logistic regression, significant positive correlations were found between W D D S and the 

number of information panels, the age of respondents, marital status, and the number of 

livestock in households. 

A limitation of this study was the lack of 24 H R data collection. Despite sufficient 

training and a pilot test of 24HR data collection, collectors collected only one-third of the 

data adequately. 

In conclusion, understanding the socio-cultural factors influencing dietary 

behaviour is essential to address all the problems and improve the overall health status of 

women not only in this region but in Ethiopia as a whole. It is important that local and 

international efforts come together to provide emergency assistance, restore normalcy to 

the affected communities and work towards improving the food security of the population 

in the future. 
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Appendix 1: Attached copy of Questionnaire 

Women's dietary diversity questionnaire 

The purpose of this questionnaire is to explore food intake and various factors related to this topic. This study is being conducted 
by Czech Development Agency as part of a project called "Arba Minch Fruit Value Cham. Gamo zone. SNNPR, Ethiopia". This 

questionnaire asks for your personal information mainly focusing on your household conditions in the first part of the 
questionnaire and your daily food intake in the second part of the questionnaire. Once the results are published, your answers will 
be anonymous and will never be linked to your person. Your participation is completely voluntary. Thank you for your cooperation 

-DC a! 3 " Date: 

Name of respondent:. 

Level of education: 

Age of respondent:. 

Household size: Religion:, 

What type of house you observe or the respondent has: wood with iron roof (Korkoro beit) Cement with iron roof IWoket) 

wooden house with grass roof ( gojo beit) 

What assets do you observe in the salon of the respondent: : Fridge .:: Sofa - Television None 

Sex of household head • 
• 

Male 
Female 

Marital status • 
• 
• 
• 

Marned 
Single 
Divorced 
Widowed 

Household structure • 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Member 1 
Member 2 
Member 3 
Member 4 
Member 5 
Member 6 
Member 7 
Member 8 
Member 9:_ 
Member 10: 

. years old 

. years old 

. years old 

. years old 

. years old 

. years old 

. years old 

. years old 

. years old 

. years old 

• Male 
_j Male 
• Male 

Male 
Male 
Male 

• Male 
Male 
Male 
Male 

Female 
Female 
Female 
Female 
Female 
Female 
Female 
Female 
Female 
Female 

Select sources of income (multiple 
choice) 

C Selling crops and crop products 
• Selling livestock or animal 

products 
• Money from your relatives and 

friends 

• Wage or salary for work 
• Running your own small business 
• Government (pension) 
• Project 

] Other, specify:  
Do you currently have credit/okup? • Yes • No 
Tick the months you receive cash income 
in a year (Multiple answer. Please tick in 
the box) 

Sep Oct Nov Dec Feb Mar Apr May Jun Jul Aug 

Where do you usually get the food? 
(multiple choice) 

• Market 
• Own production 

Restaurant 
Neighbours 

• 
• • Others 

Figure 6 Attached copy of the questionnaire in the English 
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What is average expenditure on food per 
month? Birr (ETB) 

Which livestock do you have? 
Please tick and write the number. 

G Oxe (farming); number* D Sheep; number* 
• Cow'calf; number« • Hen; number* 
• Donkey; number • Others; number* 
• Goat; number* • None 

Which livestock serves as a source of 
your income? 
Which crops do you plant in your 
homegarden? Please name them (fruit, 
vegetable, grains, herbs, spices.-) 

Which crops serves as main source of 
your income? 
Which season do you face shortage of 
food and why? (multiple choice) 

• September - November 
whv: 

• December - February 
whv: 

• March-May 
why: 

• June-August 
why: 

Where do you hear about new food 
consumption practice? (multiple choice) 

• Extension officer 
• Family and friends 
• From health station 
• Media 
• Neighbours 
• Project 
• Other 

Figure 6 Attached copy of the questionnaire in the English (2nd page) 
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Please write down all the foods (meals ond snacks) that you ate or drank yesterday during the day and night, (whether at 
home or outside the home), and describe the amount of individual food items consumed- Use the table below to 
determine the omount. When composite dishes are mentioned, please describe also the list ofmgred 

1) Measurable food items (cereals - left, 
corn, legumes, nuts and seeds, spices, 
condiments, beverages; sweets; oits and 
fats) 
A. Tea spoon 
B. Table spoon 
C. Ladle 
D Handful 
E. Two handfurs 
F. Half ol the pot (1.5 L) 
G. Full pot (3 L) 

2) Fruits, vegetables, roots and tubers 
(sweet potatoes, potatoes, taro. yam. 
onion, papaya, mango) 
A. Number of slices 
B. Number of pieces 
C Juice (100% fruit juice made from fruits 
or vegetables); small glass (200 ml) 

big glass 1500 mL) 

3| FoiciC. Kurkulj 
A. x plate 
B. V. plate 
C. Half plate 
D. \ plate 
E. Number of whole plates 

4) Leaves (moringa) 
A. Number of handfuls 
B. Number of ladles 

1) Measurable food items (cereals - left, 
corn, legumes, nuts and seeds, spices, 
condiments, beverages; sweets; oits and 
fats) 
A. Tea spoon 
B. Table spoon 
C. Ladle 
D Handful 
E. Two handfurs 
F. Half ol the pot (1.5 L) 
G. Full pot (3 L) 

2) Fruits, vegetables, roots and tubers 
(sweet potatoes, potatoes, taro. yam. 
onion, papaya, mango) 
A. Number of slices 
B. Number of pieces 
C Juice (100% fruit juice made from fruits 
or vegetables); small glass (200 ml) 

big glass 1500 mL) 

3| FoiciC. Kurkulj 
A. x plate 
B. V. plate 
C. Half plate 
D. \ plate 
E. Number of whole plates 5) Injera 

A. % of injera 
B. X of Injera 
C Half of injera 
D. % of injera 
E. Number of whole 
injeras 

S) tread (bread. Kita. 
Kocho) 
A Number of slices 
B. Number of pieces 

m«s 
A. Number of 
eggs 

81 Milk jnd yoghurt 
A. Table spoon 
B. Small glass (200 ml| 
C. Bigg glass (500 ml) 

91 Meat (goat, chicken. fish| 
A. Number of handful 
B. Number of ladles 

10) Drink 
A. Coffee drink site 
B. Small glass (200 mL) 
C. Big glass (500 mL) 

Women's dietary diversity questionnaire and nutritional adequacy 
Name of food item Amount Did you eat 

enough quantity 
of food? (if not 
please answer in 

What was the main reason of insufficient feeding? 

Breakfast 
o NO 

Not enough food m household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 

Others. 

Breakfast 
o NO 

Not enough food m household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 

Others. 

Breakfast 
o NO 

Not enough food m household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 

Others. 

Breakfast 
o NO 

Not enough food m household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 

Others. 

Breakfast 
o NO 

Not enough food m household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 

Others. 

Snack 

Yes 
o NO 

No: enough food m household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
o Others 

Snack 

Yes 
o NO 

No: enough food m household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
o Others 

Snack 

Yes 
o NO 

No: enough food m household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
o Others 

Snack 

Yes 
o NO 

No: enough food m household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
o Others 

Snack 

Yes 
o NO 

No: enough food m household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
o Others 

Lunch 

Yes 
o No 

Not enough food in household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
c Others. 

Lunch 

Yes 
o No 

Not enough food in household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
c Others. 

Lunch 

Yes 
o No 

Not enough food in household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
c Others. 

Lunch 

Yes 
o No 

Not enough food in household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
c Others. 

Lunch 

Yes 
o No 

Not enough food in household 
o Not enough money to buy food 
c Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
c Others. 

Snack 
o NO 

c Not enough food in household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
- Share of food in favour of men and children 
; Others. 

Snack 
o NO 

c Not enough food in household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
- Share of food in favour of men and children 
; Others. 

Snack 
o NO 

c Not enough food in household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
- Share of food in favour of men and children 
; Others. 

Snack 
o NO 

c Not enough food in household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
- Share of food in favour of men and children 
; Others. 

Snack 
o NO 

c Not enough food in household 
o Not enough money to buy food 
o Not time to eat during the day because of work pressure 
- Share of food in favour of men and children 
; Others. 

Dinner 
o No 

No: enough tood m "ô iehoid 
o Not enough money to buy food 
;: Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
a Others: 

Dinner 
o No 

No: enough tood m "ô iehoid 
o Not enough money to buy food 
;: Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
a Others: 

Dinner 
o No 

No: enough tood m "ô iehoid 
o Not enough money to buy food 
;: Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
a Others: 

Dinner 
o No 

No: enough tood m "ô iehoid 
o Not enough money to buy food 
;: Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
a Others: 

Dinner 
o No 

No: enough tood m "ô iehoid 
o Not enough money to buy food 
;: Not time to eat during the day because of work pressure 
o Share of food in favour of men and children 
a Others: 

Figure 6 Attached copy of the questionnaire in the English (3rd page) 
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Appendix 2: Recipes of most consumed meals 

Kurkufa 

Ingredients: maize flour, water (for small balls), moringa, o i l , salt, onion, potato 

To make kurkufa, start by boiling water and adding moringa leaves, allowing them 

to boil briefly before draining the water. In the same pot, introduce oi l , diced onions, and 

a pinch of salt, cooking until the onions are translucent. Incorporate diced potatoes and 

continue cooking until they are tender. For the maize balls, gradually mix maize flour 

with water until a dough-like consistency is achieved. Form small balls from the dough, 

as seen in Figure 7. Drop these maize balls into the simmering mixture, ensuring they are 

evenly distributed. A l low them to cook through. Finally, mix everything together, 

ensuring the flavours meld, resulting in a delicious dish with the nutritional benefits of 

moringa. 

Figure 7 Preparation of small maize balls (Author 2023) 

Fossese 

Ingredients: cornflour, kale, red kidney beans, chopped green, chopped onion, 

chopped garlic, salt, oi l 

To prepare fossese, begin by gradually mixing cornflour with water to form tiny 

balls. Heat water with red kidney beans, boiling briefly, then sieve out the water. In a new 

V 



batch of water, continue cooking the kidney beans. Once they are almost soft, add 

chopped kale and cook for three minutes. Arrange the cornflour balls around the pot's 

edge, starting with the largest, leaving the kale visible in the middle. After 1-2 minutes, 

repeat with medium-sized balls. A d d chopped garlic, green pepper, onion, vegetable oi l , 

and salt to the middle, placing the finest cornflour balls on top. Seal the pot tightly and 

wait for 3 minutes. The layers are now stratified: kidney beans at the bottom, kale in the 

middle, and cornflour on top. Transfer to a larger pot, reverse the layers, and mix to evenly 

distribute everything. Final mixture of the meal is seen in Figure 8. 

Figure 8 Final look of fossese mixture (Author 2023) 

Kitcha (bread) 

Ingredients: flour, water, salt 

To make kitcha, a traditional Ethiopian flatbread, begin by adding wheat flour and 

salt to mix it. Combine them and gradually add water until the mixture forms an elastic 

and smooth dough. Remove the dough and divide it into four equal pieces. R o l l each piece 

into thin flat circles. Heat a suitable pan. Place the flat dough pieces on the heated surface, 

making small holes across the surface using a fork or fingers. Cook each piece until both 
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sides turn crispy with a golden-brown color, showcasing the distinctive brown spots 

characteristic of a traditional kitcha. Kitcha is commonly served with stews, sauces, or as 

a snack. The preparation of kitcha may vary across regions, and it is a versatile component 

of Ethiopian meals. 

Moringa 

Ingredients: moringa, salt, water 

To prepare moringa leaves, a nutritious dish often enjoyed in Ethiopia, start by 

cooking fresh moringa leaves in water (as shown in Figure 9). Simply add the desired 

amount of moringa leaves to a pot of water and bring it to a gentle boil . Once the leaves 

are tender, add salt to taste, enhancing the flavour. Moringa is highly valued in Ethiopia 

for its nutritional benefits, rich in vitamins, minerals, and antioxidants. It is a staple in 

many Ethiopian dishes, contributing not only to the taste but also providing a healthy 

boost. 

Figure 9 Preparation of moringa for cooking (Author 2023) 

Finally, the Figure 10 shows all the dishes on one plate, with this size of dish 

usually representing two portions for one person. On the left side is the kitcha, in the 

middle of the plate is the fossese mixture. The corn ball combined with moringa at the 

bottom of the plate is kurkufa and the green portion on the right side is cooked moringa 

leaves. 
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