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Abstract 

It is we ll known th at the increasing number of orphans and vulnerabl e children in Ethi opia have 

resulted in the expansion of orphanages in whi ch children are prov ided with bas ic necess iti es o f 

li fe inc luding food , clothing, shelter, schoo ling and health care fac ili ties. However, children in 

th ese in stitu ti ons become undernouri shed due to lack of adequate resou rces and li mitations of 

know ledge and understandin g o n th e ir nutri tional needs. In Ethi op ia, although diffe rent 

researches have been cond ucted on the nu tr it ional status of children, only few studi es are done 

that assessed the adequacy of nutrients g iven and the nutritio nal status of chi Idren in orphanages. 

The main objective of th is study was therefore to assess the energy adequacy of the food given 

and the nutritional statu s of children from se lected four orp hanages in Add is Ababa. An 

in stitution based cross sectional study w ith multi stage random sampling was applied between 

January to Febru ary 2016. Structured questionnaires were used to co ll ect data from the children 

and caretakers in the orphanages. Food samples that were given in the se lected orphanages 

throu ghout the week were co ll ected and tested in the laboratory for the ir nutrient compos ition 

and were analyzed us ing independent samp le t-test to determin e differences between government 

and non governm ent orphanages. One sample H esl was also applied 10 compare the energy 

difference between the meal given in the orphanages with the RDA. The child ren's nutritional 

status was assessed anthropometrica lly usi ng a Height-for-Age, We ight-for-Age and We ight-for­

He ight indices. WHO Anthro plus software for Assess ing Growth of the World's Chi ldren and 

Ado lescents was used. t-test for propo rti ons was used to compare the differences in proportions 

of children who were malnouri shed amon g government and non governm ent orphanages. The 

da il y mean energy intake of the children was 1320 ± 304 Kcal. The prevalence of stunting, 

underweight and wasting among the children was 20.96 %, 17.34 % and 9.27 %. The total mean 

energy intake among th e chi ldren in non governm ent orphanages was significantl y hi gher 

(p<O.OS) than governm ent orphanages. The children in government orphanages had signifi cantly 

hi gher rate of stunting and underweight (p< 0.05) than children in non government orphanages. 

However, there was no significant di ffe rence in wasting among the two groups (p> 0. 05). In 

conclusion, thi s study fo und that malnutrition is prevalent among children in se lected orphanages 

of Addi s Ababa. To improve the nutri t ional status of the children , stakeho lders shou ld formulate 

and strengthen nutrition programs and polic ies oriented towards this segment of the population. 

Key words: Mal nu trit io n, Children, Orphanages, Add is Ababa. 
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1. Introduction 

1.1. Background 

Better nutritional status of children reflects a healthy and a productive generation in the fut ure. [n 

particular for school ch ildren, it is a critical factor for optimum growth and it should be neither 

inadequate nor excessive. It is widely believed and sc ientificall y proved that improved nutrition 

and hea lth enhance the learning ability of the children. In the long run, it leads to an increase in 

the strength of the labor force and thereby it contributes positively for the economic growth 

(Tadiwos et aI. , 20 13). 

Malnutrition is one of the leading causes of morbidity and mortality of ch ildren in Ethiopia. The 

country has the second highest rate of malnutrition in Sub-Saharan Afri ca (FMOH, 2008). 

Malnutrition in children is one of the most serious public health problems in Ethiopia and the 

highest in the world (So lomon et aI., 2008). 

The major cause for chi ld under nutrition is lack of enough calories or nutrients. [f it occurs in 

early life, it has major negative consequences on educational achievement and productivity 

during adulthood. For example: stunting, which is a fo rm of chronic energy under nutrition, is 

associated with poor school achievement and poor school performance ( Mekides et aI., 20 IS). 

Although different researches have been done on the nutritional status of under-five children in 

different parts of Ethiopia [ Melkie (2007) , Kontakt (20 14), Yisak et aI., (2015) , Danbe (2015) 1 
little is known about the nutritional status of orphan chi ldren . To date only fe w studies have been 

conducted, which assessed the nutritional status of thi s segment of population. This study 

explored the adequacy of nutrients in the food suppli ed to children in selected orphanage centers 

of Addis Ababa and the nutritional status of these ch ildren . 



1.2. Statement of the problem 

The increasing number of orphans and vulnerab le chi ldren in Ethiopia wil l inevitably have a 

profound impact on societies in which they li ve . The impact of I-IIV/AIDS, malari a, climatic 

changes and other socioeconomic changes compounded with high level of poverty has subjected 

these chi ldren to deplorable conditions, denying them adequate access to basic needs of life 

necessary for their proper growth and development. 

Every 15 seconds, another child becomes an AIDS orphan in Africa. Every day 5,760 more 

children become orphans. Every year 2, I 02,400 more ch ildren become orphans (in Africa alone). 

143,000,000 orphans in the world today spend an average of 10 years in an orphanage or foster 

home (Bimal, 2014). Though estimates vary, recent approximations claim that there are over 5 

million orphans including 1.5 million AIDS orphans in Ethiopia. The definition used to classi fy 

orphans is chi ldren under 18 years of age who have lost one or both parents (Gross et aI. , 2007). 

After AIDS orphans, "The remaining 70% of orphans are often classified as 'famine orphans,' 

'war orphans,' 'malaria orphans,' and 'social orphans,' i.e. children who have been abandoned 

mainly due to poverty" (Abebe et aI. , 2007). According to Bimal (20 14), these large numbcr 01" 

orphans and vulnerable children have rcsu lted in the expansion of orphanages that aimcd to 

provide basic necessities including food , shelter, clothing, schooling, health care facilities and 

the likes in order to grow and take care of the children in the proper manner. 

Previous studies conducted in orphanages of different countries state that the prevalence of 

malnutrition among children living in orphanages is high. The one possible cause of this 

situation may be due to lack of adequate resources to cover the nutritional needs of the ch ildren. 

There may al so be limited awareness and lack of knowledge and understanding on the proper 

nutritional care of the children, the consequences of childhood malnutrition, appropriate 

childcare and poor hygiene practice among the administrators and caretakers in the orphanages. 

2 



Most of the studies conducted in Ethiopia focused on the nutritional status and assoc iated factors 

among children under fi ve years of age. There is very limited data concerning the adequacy of 

nutrients in the food supplied and the nutritional status of ch ildren li ving in orphanages. 

Therefore, the statistical results generated from thi s study will help to fill the ex isting knowledge 

gap on the amount of energy and micronutrients in the food supplied to children in the selected 

orphanages in accordance with the recommended dietary allowances. It also provides data on the 

nutritional status of the children in relation to the standard growth chart. 
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1.3. Significance of the study 

• The results of thi s study will help to generate current information on the adequacy of 

energy in the food supplied to chi ldren in relation to RDA in se lected orphanages of 

Addis Ababa. 

• [t will provide information on the micronutri ent intakes of the children 111 relation to 

RDA. 

• It provides information on the nutritional status of the children gro wIng 111 these 

institutions so that, the children status in relation to the standard growth chart will be 

veri fied , so that it rai ses awareness on the nutritional status of the chi Idren. 

• [t will provide information whether there ex ists a difference in the energy adequacy of the 

food given and the nutritional status of the children li ving in se lected government and 

non government orphanages of Addis Ababa. 

• It may help to increase the knowledge and understanding of the caregIvers and the 

responsible bodies on the type of malnutrition that ex ists in these ch ildren. i.e. the 

prevalence of stunting, wasting or underwe ight and hence it will help the orphanages and 

the caregivers to improve their nutri tio na l care practices. 

• It can be used as a guide for the caretakers of the children, the government, policy­

making bodies, non-goverrunental organi zations and donors to formu late strategies that 

help to address the nutritional needs of the chi ldren 

• It can also be used as a reference for further studies in related field. 
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2. Objectives 

2.1. General objective 

To assess the nutritional status, energy and micronutrient adequacy of foods consumed by 

children from selected orphanages in Addi s Ababa, Ethiopia. 

2.2. Specific objectives 

• To assess the mean meal energy intake of chi ldren li ving in selected orphanages in Addis 

Ababa. 

• To compare the mean meal energy intake of the chi ldren living in selected government 

and non government orphanages with respect to the recommended dietary allowances . 

• To compare the micronutrient intakes of the children with regard to the recommended 

dietary allowances. 

• To access the nutritional status of the chi ld ren living in se lected orphanages of Addis 

Ababa. 

• To compare the nutritional status of children from selected governmcnt and non 

government orphanages. 

• To suggest possible recommendations to improve the energy intake and the nutritiona l 

status of the children. 
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3. Literature review 

3.1. Nutrition and children health 

There is a growing consensus that poor nutri tional status during childhood can have long-lasting 

scarring consequences into adulthood, both in terms of health and morta lity, and in terms of 

other measures of human capital such as schooling and productivity, which in turn may diminish 

their working capacity during adulthood and have negati ve effects on national economic growth 

( Glewwe et a!. , 2007). 

Malnutrition in ch ildren is a major public hea lth problem in most of the developing countries and 

Protein Energy Malnutrition (PEM) is more common among the child ren . Every year, 7.6 million 

ch ildren die of preventable malnutrition and its related causes (Collins et a!., 2006). 

Child malnutrition may also lead to higher levels of chronic illness and disabili ty in adult life 

which may have intergenerational effects as malnouri shed females are more likely to give birth 

to low-weight babies which is the next prevalent cause of infant and child mortal ity(S ilva, 2005). 

Socio-cultural practices such as less consideration for supplementary ch ild feedin gs, late 

weaning and poverty are major causal factors of malnutrition in chi ldren. Child health nutritional 

ind icators are used to assess the quality of avai lable health services as well as the general health 

condi tion of the entire population (Nazni et a!. , 20 I 0). 

3.2.The state of child malnutrition on the world 

Malnutrition is an underlying cause of the death of 2.6 million children each year, and one-third 

of the global total of children 's (7.6 million children) deaths each year before their fifth birthday 

through weakening the body ' s resistance to illness. Malnutrition is a silent killer that are under 

reported, under add ressed and, as a result, under priori tized. 
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Every how· and minute of every day, 300 and 5 children die because of malnutrition respectively. 

In the world today, one child in four is stunted due to malnutrition, and in developing countries 

this figure is as high as one in three and specifically in Africa two out of five children's will 

suffered with malnutrition (Save the children, 2012). 

Under nutrition contributes to nearly half of all deaths in children under 5 and is widespread in 

Africa and Asia according to UNICEF, WHO, World Bank 2016 report. 

•
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3010 <40% 
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3.3.Types of malnutrition 

3.3.1. Stunting 

A child is too short for hi s/her age . This is caused by poor diet and frequent infections. Stunti ng 

genera ll y occurs before age 2, and the effects are large ly irreversible. These inc lude delayed 

motor development, impaired cognitive function and poor school performance. In total , 171 

million children , 27 percent of all children globa ll y are stunted ( UNICEF, 20 12). 

3.3.2. Wasting 

A child's we ight is too low for hi s/her height. Th is is caused by acute malnutrition. Wasting is a 

strong predictor of mortality among children under five. It is usuall y caused by severe food 

shortage or di sease. In total, over 60 million children, 10 percent of all children globally are 

wasted ( De On is et aI. , 20 II ). 

3.3.3. Underweight 

A child's weight is too low fo r his/her age. A child can be underweight because she/he is stunted, 

wasted or both. Weight is a sensitive indicator of short-term (i.e., acute) under nutrition. Whereas 

a deficit in height (stunting) is difficult to correct , a deficit in weight (underweight) can be 

recouped if nutrition and health improve later in childhood. Worldwide, more than 100 million 

children are underweight. Being underweight is associated with 19 percent of ch i Id deaths 

( Black et aI. , 2008). 

3.3.4. Micronutrient deficiency 

The micronutrients are a group of dietary constituents characterized by the low amounts in which 

they are found in the diet, but wh ich nevertheless are the key to optimal macronutrient 

metabolism, and by the interdependent role of many of them in metaboli sm and functions. 

Micronutrients are essential for growth and development, utili zation of macronutri ents, 

maintenance of adequate defenses against infectious di seases and for many other metabo li c and 

physiological functions (WHO, 1996). 
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Micronutrient deficiency is a condition whcn a chi ld lacks essential vitamins or mineral s. These 

include vitamin A, iodine deficiency, iron, z inc, calcium, magnes ium and other micronutrients . 

Micronutrient deficiencies are caused by a long-term lack of nutritious food or by infections such 

as worms. Micronutrient deficiencies are associated with 10 percent of all children's deaths, or 

about one-third of a ll children's deaths, due to malnutrition (Save the Chi ldren, 20 12). 

3.3.4.1. Iron deficiency 

Iron is an essential cofactor for a wide variety of important cellular processes, such as oxygen 

transport, respiration, the tr icarboxylic acid cycle, lipid metabo li sm, gene regulation and DNA 

synthesis (Hentze et aI. , 2004). 

Iron deficiency is probably the most prevalent and common micronutrient deficiency in the 

developing world (Hashi zume et aI. , 2003). The detrimcntal health effects of iron deficiency 

include anemia, impaired physical growth, mental and motor development and learning capacity 

in chi ldren and adolescents and may impair body temperature regulation , lower rcsistance to 

infection and possibly affect attention , dccreased intellectual and work pcrrormance as well as 

functional alterations of the small bowel. Besides other vulnerable age groups, such as infancy 

and early ch ildhood, adolescence is placed at a high ri sk level for developing iron defic iency, 

due to a combination of menstrual iron losses in girls and a rapid physical growth, especially in 

boys (Fol11on et aI., 2003). 

Poor diet qua lity and low dietary iron bioavail ability are the principal factors that contribute to 

the increased incidence of iron deficiency. The bioavailability of haem iron, present in animal 

products, is high with absorption rates of 20- 30%, whereas the bioavailability ofno11 haem iron 

is determined by the presence of enhancing or inhibi ting factors . The main enhancers of non 

haem iron absorption are meat (haem iron) and vitamin C. Inhibitors include phytatc (nuts, bran 

and oat products, whole-wheat and brown fl our), polyphenols (tea, coffec, cocoa, somc spices 

and vegetables) and calcium (milk products) (Reddy et aI. , 2000). 
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In developing countries, low standards of living, low SOCIO- economic conditions, restricted 

access to food and lack of knowledge for good dietary practices and personal hygiene contribute 

even more to a high occurrence of iron deficiency and hence anemia (Ha ll et aI. , 200 I). In testinal 

parasitic infection, due to poor hyg ienic conditions, interfe res wi th iron absorption by reducing 

it, thus expanding the prevalence of iron deficiency anemia in the developing world 

( Musaiger, 2002). 

3.3.4.2. Zinc deficiency 

Zinc is an essentia l micronutrient for human hea lth, growth and deve lopment (WHO, 1996). 

Zinc is a trace minera l that plays a central role in cellular growth, specifically in the production 

of enzymes necessary for the synthesis of RNA and DNA . Zinc is prevalent in the brain, where it 

binds with proieins, thus contributing to both the structure and function of the brain. Severe zinc 

deficiency can cause abnormal cerebe ll ar function and impair behavioral and emotional 

responses. Severe zinc defic iency is easy to recogni ze th rough dwarfism, hypogonadism and 

severe deve lopmental delays. However, many consequences of zinc deficiency, includi ng 

stunting and increased rates of infectious di seases such as diarrhea and pneumonia, are al so 

shared by other nutritional and environmental fac tors and are thus more difficult to recogni ze 

(Caulfield et aI. , 2004). 

3.3.4.3. Calcium deficiency 

Calcium and vitamin D are necessary for many ce ll ular processes. In fact , the primary ro le of 

calcium is to serve as a second messenger in virtuall y a ll ce ll s. Ioni zed ca lcium is the most 

common signal transduction element in cell s due to its ability to reversibly bind to proteins. 

vitamin D receptors have been identified in most body cell s, including the small intestine, colon, 

brain, heart, skin, prostate, gonads, breast, lymphocytes, osteob lasts, B-islet cell s and 

mononuclear ce ll s (Holick, 2004). 

There is mounting ev idence that adolescents are at ri sk for poor calc ium and vitamin D 

nutritional status. since calcium and vitamin D are critical for optimal bone mineral accrual in the 

developing skeleton, poor nutritional status in ado lescence is a matter for concern. 
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The human skeleton has an abundant supply of calcium and finely tuned mechanisms for release 

of calcium as needed. when either calcium intake or vitamin D status is low, ca lc ium 

homeostasis is maintained, through the regulation of the parathyro id gland and kidneys, at the 

expense of bone. [n a growing ch ild or adolescent, lack of calcium accumulation in the skeleton 

can have negative consequences for achievement o f peak bone mass (Bachrak, 200 1). 

3.3.4.4. Magnesium deficiency 

Magnesium is the second most abundant intracellular and the fourth most abundant cat ion in the 

body (Altura, 1991). Magnesium is one of the most essentia l minerals in human body. It is an 

intracellular ion and works as a cofactor for more than 300 enzymatic reactions (Manuel, et.al , 

2009). 

Magnes ium helps to produce and then transport energy in human body. It activates A TP 

(adenosine triphosphate) which is a vital energy storage molecule in the body. It also helps to 

transmit nerve signals and assist the muscles to relax. Magnesium helps to acti vate enzymes as 

thus, he lping in digestion and absorption. Magnesium also helps in utili zati on of prote ins, 

carbohydrate and fats. Since magnesium is one of the most needed minerals in human body, its 

deficiency dangerously affects every funct ion of the body (Dean, 2007). 

Magnesium is essential in regulating the central nervous system excitabi lity. It calms the brain 

and people do not need to become severcly deficient in magnes ium for the bra in to become 

hyperactive (S ircus, 2007). 

Magnesium deficiency is a senous condit ion in which there is an insufilcient amount of 

magnesium in the body to he lp the proper function of various organs in the body. People with 

magnesium deficiency are always tired , irritable, nervous, stiffness in the muscles and diffi cult to 

concentrate. Research further claims that magnesium deficiency is actually linked to vari ous 

pathological conditions (Manuel, et.al , 2009). 
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3.4. The state of child malnutrition in Ethiopia 

In Ethiopia, child malnutrition is an enormous challenge. It constitutes a particularl y daunting 

challenge as the country had a 10.4 % under-fi ve mortality rate in 2009, of which the majority 

was linked to severe and mild to moderate malnutrition . The fi gu re is among the highest in the 

world and is severe even by sub-Saharan Afri can standards (UNICEF, 20 I 0). 

The most important forms of malnutrition in Ethiopia are protein energy malnutrition (PEM), 

vitamin A deficiency, Iodine deficiency di so rders, and Iron deficiency anemia (Edri s, 2004). 

Absolute poverty, poor health and sanitary condi ti ons, limited kno wledge of nutritional matters 

among certain households, and fluctuations in incomes are some of the principal reasons for the 

high prevalence of malnutrition . Improved nutrition is assumed to be directl y linked to expanded 

food production w hile increased income is a good proxy for improved nutrition (EOHS, 20 14). 

Nationall y, 38 percent of children under age five are stunted( -3 to -2 SO), and 18 percent of 

chi ldren are severely stunted« -3 SO). In genera l, the prevalence of stunting increases as the age 

of a child increases, with the highest prevalence of chronic malnutriti on. The percentage o f 

children stunted is higher in rural areas (40 percent) than in urban areas (25 percent). Overall , 10 

percent of Ethiopian children are wasted( -3 to -2 SO), and 3 percent are severely wasted« -3 

SO). 24 percent of children under age fi ve are underweight (have low weight-for-age), and 7 

percent are severel y underweight (EDI-IS , 20 16). 

3.5. Child malnutrition impacts on the economy 

Malnutrition can have a big impact on earnings when children reach adu lthood. The effects of 

malnutrition on physical stature, the ability to do physical work, and on cognitive development, 

can lock children into poverty and entrench inequalities. Children who are malnourished go onto 

earn 20% less as adults than the children who are well nouri shed (Grantham, 2007). But, there is 

some evidence that the difference could be even larger. One stud y has estimated thi s earn ing 

deficit for malnouri shed ch ildren at 66% ( Hoddinott et a!. , 20 II ). 
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This in turn means that malnutrition can act as a big barrier to economic growth . Estimates 

suggest that in low- and middle- income countries, the impact of malnutrition could decrease 

GDP by between 2% and II %. This is partly a result of its impacts on educati onal development 

as well as on physical producti vi ty and hea lth (WFP et aI., 2007). 

Part of the impact of malnutrition on earnll1gs may be because of the effect on chi ldren 's 

physical development. Several studies have confirmed the correlati on between adu lt height and 

wages ,for example, a large cross-sectional study in Brazil fou nd that a I % increase in ad ults' 

height was associated with a 2 .4% increase in earn ings (Thomas et a I. , 1997). 

It is likely that physical size itself (and therefore its nutrition determinants) is a direct predictor 

of earnings in contexts where physical strength is necessary, such as agriculture or othe r manual 

labor. Simi larly, malnutrition can affect earn ings simply by reducing people's physical abil ity to 

spend time at work, e.g., due to illness (Haddad et aI. , 1991). 

But in a world where jobs increas ingly require cognitive skil ls and educational qualifications, the 

impacts of cognitive development and educat ional outcomes is another important pathway by 

which malnutrition can reduce wages. Poor cognitive and educati ona l deve lopment is linked to 

lower wage rates, as evidence from many countries including Kenya, Tanzani a, Ghana and 

Pakistan shows ( Demment et aI. , 2002). 

Nutrition is not on ly important for increasing individuals' economic outcomes; it is essential fo r 

who le societies' economic development. This occurs partly as a result of the link between 

malnutrition and lower productivity with reduced earnings at the individual level leading to 

knock-on effects on nationa l-level economic growth . Malnutrition also affects national 

economies by increasing hea lthcare costs, as people who were malnourished as child ren are more 

likely to fall ill to di seases (Curri e et aI. , 2012). 
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3.6. Nutritional status 

The nutritional status refers to the health of an individual as it is affected by the intake of food 

and its utilizat ion. It is the condition of health of an ind ividual influenced by the uti li zation of the 

nutrients. It can be determined only by the correlation of information obtained through a careful 

medical and dietary hi story and appropriate laboratory investigations ( Chri staki s, 1975). 

Nutritional status should show the relationship between food and nutri ents, their use in the body 

and general health. It may be good, fa ir or poor, depending on the body ability to utili ze these 

nutrients. Nutritional status is affected when a person is deprived of adequate amount of essential 

nutrients over extended period of time (Overt, 1980). 

Nutritional assessment is the process whereby the state of nutritional health of an individual or 

group of individuals is determined. Nutritional status is commonly assessed by anthropometries 

measurement, cl inical examinations for ascertaining nutritional deficiencies & also biochemical 

assessment (Overt Jc. , 1980). 

The assessment of growth not on ly serves as a means of evaluating the health and nutritiona l 

status of children but also provides an excellent measurement of the inequalities in human 

development faced by populations. Children who suffer from growth retardation as a result of 

poor di ets and/or recurrent infections tend to have increased numbers of severe diarrhea episodes 

and a heightened susceptibi lity to certain infectious diseases, e.g. malaria, meningitis and 

pneumonia (Man et aI., 1998 ). 

There is an association between increasing severity of anthropometric deficits and mortali ty, and 

a substantial contri bution is made by all degrees of malnutrition to child mortality 

(Pelletier et aI. , 1995). 

3.6.1. Anthropometric measurements 

Anthropometry is now a widely accepted, simple fi e ld technique for eva luating physical growth 

and the nutritional status of indi viduals and population groups. 
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The anthropometrical indicators are generall y considered as nutri tion status indicators based on 

the internationall y defi ned (standard) cut-off poi nts. Theoret icall y, the body of a chi ld responds 

to malnutrition in two ways that can be measured by anthropometrics survey. First, a reduction in 

growth over the long-term results in low height- fo r-age or stunting. Second, a short-term 

response to inadequate food intakes is assessed by weight relative to height (wast ing). The 

combination of short-term and long-term food shortage and growth di sturbances produces low 

weight-for-age (underweight) (On is, 2000). 

3.6.1.1. Height-for-age 

The height-for-age index provides an indicator of linear growth retardat ion and cumulati ve 

growth defi cits in children. Children whose height-for-age Z-score is below minus two standard 

deviations (- 2 SD) from the median of the WHO reference population are considered short for 

their age (stunted), or chronicall y malnouri shed. 

Children who are below mlllUS three standard deviations (-3 SD) are considered severely 

stunted. Stunting re fl ects fa ilu re to rece ive adequate nutri tion over a long peri od o r ti me and is 

affected by recurrent and chronic ill ness. Height-for-age, therefore, represents the long-term 

effects of malnutrition in a population and is not sensitive to recent, short- term changcs in 

dietary intake. 

3.6.1.2. Weight-for-height 

The weight-for-height index measures body mass in relation to body height or length; it 

describes current nutritional status. Children with Z-scores below minus two standard deviations 

(-2 SD) are considered thin (wasted) or acute ly malnouri shed. Wasti ng represents the fai lure to 

receive adequate nutrition in the period immediately preceding the survey and may be the result 

of inadequate food intake or a recent episode of illness causing loss of we ight and the onset of 

malnutriti on. Children with a weight-for-hcight index be low minus three standard deviations (- 3 

SD) are considered severely wasted. 
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The weight-for-height index also provides data on overwe ight and obesity. Children more than 

two standard deviations (+2 SO) above the med ian weight-for-height are considered overweight, 

or obese. 

3.6.1.3. Weight-for-age 

Weight-far-age is a composite index of height-for-age and weight-for-height. It takes into 

acco unt both chro nic and acute malnutrition. A child can be underweight for his/her age because 

he or she is stunted, wasted, or both . Weight-for-age is an overall indicator of a population's 

nutritional health. Children with weight-For-age be low mi nus two standard deviati ons (- 2 SO) 

are classified as underweight. Children with weight-for-age below minus three standard 

deviations (-3 SO) are considered severely underwe ight. 

3.7. 24-hour dietary recall/ Dietary diversity score 

Dietary diversity is a qualitative measure of food consumption that refl ects household access to a 

variety of foods, and is a lso a proxy for nutri ent adequacy of the diet of individuals. The dietary 

diversity questionnaire represents a rapid, user-friendly and eas il y ad min istered low-cost 

assessment tool (FAO, 20 I 0). 

The household dietary diversity score (HODS) is meant to reflect, in a snapshot form, the 

economic abi lity o f a household to access a variety of foods. Studies have shown that an increase 

in dietary diversity is associated with socio-economic status and househo ld food secur ity 

(household energy availabili ty) (Hoddino t et aI. , 2002). 

Individual dietary diversity scores (!DDS) aim to refl ect nutri ent adequacy. Studies in di ffe rent 

age groups have shown that an increase in individual dietary di vers ity score is related to 

increased nutrient adequacy of the di et (Kennedy et aI. , 201 0) . It is also associated with 

ind ividual ca loric availability (Hoddinot et aI. , 2002). 

!DDS indicates diet quality, and has proven to be a good indicator of nutrient adequacy 111 

women, young children, and ado lescents (Kennedy et aI. , 20 I 0). 
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Dietary diversity scores have been va lidated [or severa l age/sex groups as proxy measures for 

maero and/ or micronutrient adequacy of the diet. Scores have been pos itively correlated with 

macronutrient and micronutrient adequacy of the diet fo r children, ado lescents and adults 

(Arimond et aI. , 20 I 0). 

3.8. Nutrition and Orphan hood 

An orphan is a child whose parents are dead, who has been deprived of parental care, one that 

lacks support, supervision or care and who lost hi s/her home or address. An orphan can also be 

defined as a child that lives 12 months away from hi s/her parents ( The American Heritage 

Dictionary, 1987) . An orphanage is an institution ded icated to the ca re and upbringing of 

children who have lost their parents. 

Over 140 million children under the age of 18 in the developing wo rld have lost one or both of 

their parents. In sub-Saharan Africa alone there are 43 million orphans, representing more than 

12% of all children (UNAIDS et aI. , 2004). 

Although most orphans are cared fo r by fa mily members or communities in some way, many of 

these fa milies are li ving in poverty. Some fo rm of publi c ass istance is required to provide these 

children with adequate food, hea lth care, clothing, educati on and psychosocial support. The need 

for publ ic assistance varies by country dependi ng on the number of orphans, the socio- economic 

conditions and local decisions about the type of support to provide and the best way to provide 

thi s support (Stover et aI. , 2006). 

Orphans in sub-Saharan countri es are more vulnerable than non-orphan children on a seri es of 

health indicators. Data from Zimbabwe fo und strong associati ons between Orphan hood and 

nutritional status and hea lth outcomes such as diarrhea, acute respiratory infection , and 

underweight status (Vinod,2008). 

Ethiopia, one of the sub-Saharan African countri es, has a high number o f Orphans. The country 

has 5.5 million orphans from which HlV/AIDS contributed 640,802 materna l orphans, 550,300 

paternal orphans, and 304,282 dual orphans. 
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The number of children orphaned are diffc rent from region to region with Amhara thc highest 

orphan rate 1,535, \ 04 (39%) in the country fo llowed by Oromo (22.4%). The main causes of 

orphan hood and vulnerability are HIV/AIDS, food insecuri ty, povcrty, con fl ict, natural 

di sasters, malari a, and other infectious di seases. Lack of parental care and support of children 

increased their vulnerability for food insecurity and chronic malnutrition, lack of protecti on, 

shelter, education, physical and sexual abuses (Kelley, 2009). 

Though tradi tional Ethiopian kinship systems provide support for orphans, the third- world 

conditions have devastated thi s cultural sa fety network increasing the need for orphanage care . A 

great majority of Ethiopian orphans are placed in one of the nati ons numerous orphanages. Many 

foreign a id organizati ons have establi shed orphanages in Ethiopia to hclp re lieve thi s nation's 

strain ( Bimal, 20 \4). 

Orphan are potentiall y at greater ri sk of malnutri tion because they are morc likely to be 

extremely poor, receive less medica l and social care. Many orphan children are suffer ing from 

cycles of poverty as a result of death of their parents (Sguassero, 2007). 

While orphanages may provide some of the nurture, typical institutions do not provide the 

holi stic care that children are entitl ed to for all round development. Research has shown that 

children in institutions lack basic and trad itionall y accepted social and cultural ski ll s to function 

in their societies; have lower leve ls of educationa l attainment; have problems adjusting to 

independence after leaving the orphanage, lack basic li ving skill s; have more diffi culties with 

relationship, lack parental skill s and some of them often have a misplaced sense of entitl ement 

without a parallel sense o f responsibility (Wright, \999). 

There has been shown nutrition related problems such as Protein Energy Malnutrition (PEM ), 

Vitamin A and B Complex de fi ciencies, iron defi ciency anemia and iodine defi ciency di so rders 

on children who are living in institutions/orphanages run by government and non-gove rnmental 

organizations (Naheed, 20 \ 3). 
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In Ethiopia, speci fically in the capital Add is Ababa 32,520 orphans and 30,895 AIDS orphans 

get support including food, clothing and schooling accord ing to the data from Addis Ababa 

Women, Children and Youth Affairs report in 2014. Accord ing to the report, there are 4 

government and 34 non government orphanages in Add is Ababa III which a tota l of 2202 

children out of which 750 ch ild ren in government orphanages and 1452 children in non 

govenU11ent orphanages are sheltered. 
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4. Materials and methods 

4.1. Study design 

An institut ion based cross sectional study wi th multi stage random sampling was applied and 

compared energy adequacy and nutritional status of children liv ing in selected gove rnment and 

non govern ment orphanages between January to February 20 16. 

4.2. Study area/location 

The assessment on energy and micronutrient adequacy of the food consumed by the ch ildren was 

carri ed out in selected fou r orphanages fou nd in Addis Ababa, Ethiopia. These orphanages were 

selected because they have re lati vely large num ber of orphan children. The selection of the 

orphanages was carried out based on the data obtained from Addis Ababa City Children, Youth 

and Women Affairs Office. A total of two government and two non government orphanages 

were selected for thi s study. The study on the nutri tional status of the children was also 

conducted on chi ldren from these selected orphanages of Add is Ababa. 

4.3. Study population 

4.3.1. Orphanages 

For the purpose of the study, chi ldren and adolescents in orphanages whose ages were between 

7- 17 years and were full time residents in the orphanages were considered. This was because 

there is onl y very limi ted data concerning the nutritional status of this segment of chi Idren. Also, 

the great majority of the orphanages in Addis Ababa give their services to children whose ages 

are between 7-1 7 years. 

Addis Ababa had a total of th irty eight registered orphanages from which four are governmenta l 

and the rest thirty fo ur are non government orphanages based on the data from Add is Ababa City 

Women, Children and Youth Affairs Of(ice. Four orphanages were selected fo r the study, from 

which two are government and the other two arc non government orphanages fo r the purpose of 

comparison. These orphanages had relative ly large number of ch ildren. 

20 



There are 750 children sheltered in government orphanages out of which 597 (79.73 %) children 

are living in the se lected two government orphanages. The rest 153 (20.27%) children are li ving 

in the other two government orphanages that were not considered for thi s study due to their 

relative small number of chi ldren. 

There are also 1452 children sheltered in non govenU11ent orphanages from whom 428 (29.48 %) 

chi ldren are li ving in the selected two orphanages under non government section. The rest 1024 

(70.52 %) children are sheltered in the remaining 32 non government orphanages which were not 

considered in this study for their relative small number of children. The se lected four orphanages 

constitute for 1025 (46.55%) children out of the overall 2202 children that are sheltered in the 

thirty eight orphanages of Addis Ababa. 

The sample s ize of the children was calculated by the formula n=z'p( l-q)/(mE)' 

where, n = sample size 

Z2 = linked to 95% confidence interval (z = 1.96) 

p = sample proportion 

q = 1- P 

mE2 = margin of error(= 0.05) 

For the purpose of ethical considerations, names of the orphanages was not mentioned 

throughout thi s study. 

4.3.2. Inclusion criteria 

o Chi ldren in orphanages who were 7- 17 years old. 

o Children in orphanages who had resided at the orphanage for at least three months. 

o Children in orphanages for whom consent was obtained . 

o Children in orphanages who were physically present during the study period. 

4.3.3. Exclusion criteria 

o Children residing in the orphanages for whom consent to the study was not provided. 

o Children who were not physicall y present during the study period. 

o Chi ldren with chronic illness . 
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4.4. Laboratory analysis 

4.4.1. Sampling/Sample collection 

A total of 4 orphanages, from which 2 government and 2 non govenUllent that are work ing on 

providing food , clothing and shelter to orphan children were selected based on their large orphan 

number size. This had helped to compare the differences in the nutrient adequacy of the food 

supplied between the government and the non government orphanages. In order to get data 

regarding the nutritional intake of the children, the food taken from the orphanages was recorded 

and analyzed to obtain relevant data concern ing the intake of calories , proteins, fats and 

carbohydrates and the minerals calcium, iron, zinc and magnesium. 

A total of 54 food samples from these institutions were collected by taking breakfast, lunch and 

dinner throughout the week and was analyzed for their nutrient composition/proximate analysis. 

Mineral analysi s, specificall y analysis of calcium, iron, zinc and magnesium was also done for 

the collected food samples. 

There were no snacks in between in all the selected orphanages, so that it was not considered 

and analyzed for nutrient composition. For the sake of ethical considerations, the food samples 

taken from these selected orphanage centers were coded throughout the study. 

The food samples co llected from the orphanages were first homogenized and put in to hot ai r 

drying oven at 70°c for overnight to remove all the moisture content that was in itially present in 

the food samples. Then, the dried food samples were grinded and packed with polyethylene 

plastic zipped bags. coding of the samples was initially done accord ingly. The dricd and grinded 

food samples were then analyzed for their nutrient and mineral composition 

22 



4.4.2. Proximate analysis 

4.4.2.1. Moisture analysis 

The moisture content of the food samples was determined by hot air oven drying method 

according to AOAC (2000) official method 62S .09. First, steel crucibles were dried in a dryi ng 

oven for 1 hour at 10Soc. Then, the crucibles were taken out f"i·om the drying oven ,cooled in a 

desiccator fo r 30 minutes and the weight of the dried crucibles was measured as (W I). S gram of 

the homogenized food sample was we ighed in the before dried crucibles and the weight of the 

food sample and the crucible was reco rded as (W2). 

After drying the food samples in a hot air drying oven for 3 hours at 10Soc ,the crucibles were 

cooled in a desiccator until the temperature reaches room temperature and the crucibles were 

weighed to obtain a constant weight (WJ) . Then, the moisture content of the food samples was 

calculated by using the fo llowing formula, 

(W2-W3) 
Moisture (%) = ( ) x 100 

W2 - wl 

Where, WI = weight of crucible 

W2 = weight of the crucible and the homogenized food sample before drying 

WJ = weight of the crucible and the homogenized food sample after drying. 

4.4.2.2. Crude protein analysis 

Protein content was determined by AOAC (2000) o fficial method 979.09 by using Kjeldhal 

method. First O.S gram of the dried and milled food sample was weighed on a weighing paper 

and put in to tecator tube placed on a tecator rack. 

Then 6 ml of concentrated sulf·uric acid was added and mixed with the sample. 3.S ml of 30% 

hydrogen perox ide was added drop by drop which resu lted in a violent reaction. When the 

reaction stops, the tubes was shacked fo r few minutes by hand to mix the added reagents with the 

sample completely. 3 gram of catalyst mixture (mixture of grinded O.S g of copper sulphate and 

100 gram ofpotassiul11 sulphate) was added and left fo r IS minutes. 
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Digestion 

The digestion process took place in a protein digester at 370°c for 4 hours until a clear digest 

was obtained. But, the sample was put initially at low temperature to prevent frothing then the 

temperature increased progressively until it reaches 370°c. After digestion, the solution was 

cooled in a fume hood on the rack. 25 ml distilled water was added to the solution to prevent 

precipitation of the sulfate in the solution. 

Distillation and Titration 

25 ml of 40 % sodium hydroxide was addcd to the digested solution to ncutral ize sul fl.lri c acid 

and ensure complete release of ammon ia. A 250 ml Erlenmeyer flask containing 25 ml of 4% 

boric ac id, 25 ml of disti ll ed water and tlu'ce drops of meth yl indicator was placed under the 

condenser of the di stiller with its tip submerged in the solution. The distillation was continued 

for one to two minutes until the volume of the distillate reached 150 ml to 250 ml. Then the tip 

of the delivery was rinsed with di stilled water before the recei ver flask is removed. Finally, 

Titration was done with 0.1 N hydrochloric acid unti l the appearance of pink co lor is observed. 

The amount of hydrochloric acid consumed by titration was recorded. The amount of crude 

protein was calcul ated by using the fo llowing fo rmula, 

(V2-V1)x N x 14.01 x 6.25 
Crude protein(%) = -'----'--------

10xW 

Where, VI = vo lume (m l) of hydrochl oric acid for the blank test 

V2 = vo lume (ml) of hydrochloric acid for the test sample 

N = Normality of hyd rochlori c acid 

W = weight of the test sample 

10 = facto r relating mglg 

14.0 I = equivalent weight of nitrogen 

6.25 = conversion factor of protein for foods 
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4.4.2.3. Crude fat analysis 

The crude fat content was extracted according to AOAC (2000) official method 4.5.0 I by us ing 

soxhlet extl"actor. First, the ex traction cylinder was washed, cleaned and dried in a hot air oven at 

10Soc for I hour. Then, the extraction cylinder was cooled in a desiccator for 30 minutes and 

weighed (W I). 2 grams of dried and grinded food sample was weighed(W) and put in a thimble 

containing fat free cotton and covered with fat free cotton. The thimbles were put in the 

extraction chambers of the soxhlet machine. 50 ml of petroleum ether was added to the 

extraction cylinders and the thimbles were immersed in the petroleum ether for 2 hours at 60°c. 

The extraction process was continued for another 2 hours at 60°c by making the thimbles up 

somehow above the extraction cylinders. The overall fat extraction took 4 hours at 60°c. After 

then, the extraction cylinders were removed [rom the sox hlet machine and were dri ed in a hot air 

drying oven at 70°c for 30 minutes. Finally, the extraction cylinders were cooled in a desiccator 

for 30 minutes and weighed until a constant weight was gained(W2). The crude fat con tent was 

then calculated by using the formu la, 

W2-Wl 
Crude fat (%) = x 100 

W 

Where, WI = weight if the dried extraction cylinder 

W2 = weight of the extraction cylinder + weight of extracted fat 

W = weight of the food sample 

4.4.2.4. Crude fiber analysis 

Crude fiber content of the food samples was analyzed according to AOAC(2000) official method 

962.09. Determination of crude fiber was done by steps o f digestion, filtrati on, washing, drying 

and combustion. 

Digestion 

1.5 grams of dried food sample was weighed(WI) in a 600 ml beaker and 200 1111 of 1.25 % 

sulfuric acid was added. 
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The mixture was gent ly heated on a hot plate for 30 minutes after the beaker was covered with a 

watch glass.20 ml of 28 % potassium hydroxide was added and the solution was boiled for extra 

30 minutes by constantly stirring the solution. 

Washing and filtration 

A sintered glass crucible was taken and its bottom was covered with 10 mill th ick sand and its 

layer moistened with di sti lled water. Then the solution was poured from the beaker to the 

sintered glass crucible and burned on a vacuum pump. The beaker was rinsed several times with 

hot d istilled water. The so lution was filtered and the res idue in the crucible was rinsed with hot 

disti lled water and filtered aga in. 

I % sulfuri c acid was added to the remalll lllg residue, was filtered and then rinsed with hot 

distilled water and filtered. I % alkaline solution (sodium hydroxide) was added to wash the 

crucible and filtered to the previous so lution. I % sulfuric acid was added to the crucible to wash 

it again and filtered to the so lution to completely rinse the remaining rcsidue. fina ll y, the crucible 

was washed with water-Free acetone. 

Drying and combustion 

The crucible was dried in a drying oven at 130°c for 2 hours. Then, the crucible was cooled in a 

desiccator for 30 minutes and its weight was recorded(W2). The crucib le was put into the muffle 

furnace at 550°c for 30 minutes for ashing. The crucib le was coo led in a des iccator to room 

temperature and was weighed(W3). Finall y, the crude fiber content of the dried food samples was 

calculated by using the fo rmula, 

W2-W3 
Crude fi ber (%) = x 100 

Wi 

Where, W2 = crucible we ight after drying 

W3 = crucible we ight after ashing 

WI = weight of the sample 
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4.4.2.5. Determination of total ash content 

The ash content of the food samples was analyzed according to AOAC(2000) offi cial method 

923.03. First, clean porcelain crucible was dried at 105°c in a hot a ir oven and was put in to a 

muffle furnace at 550°c for I hour. 

Then, the crucible was cooled in a desiccator for 30 minutes to room temperature and weighed 

until a constant weight was obtained (W I)' 2.5 gram of dried food sample was weighed on the 

cleaned crucible and recorded (W2). 

The weighed food sample was charred on a hot plate starting with low temperature and then 

progressively increase the temperature in order to avo id spattering of the sample. The food 

sample was charred until the smoke disappears from the porcelain crucible. The charred sample 

was then incinerated in a muffle furnace at 550°c for 5 hours. The residue was moistened wi th 

few drops of de ion ized water and the water was evaporated on a hot plate. Few drops of de 

ion ized water and few drops of concentrated nitri c acid were added to the sample and was ash 

for 30 minutes at 500°c until the residue became white in appearance. 

Finally, the sample was weighed after cooled in a desiccator for I hour to reach the room 

temperature until a constant weight is obtained(Wl).Tota l ash content of the sample was then 

calculated using the formu la, 

W 3 -Wl 
Ash (%) = x 100 

W2 - Wl 

Where,W 1 = weight of the crucible 

W2 = weight of the crucible + dried sample 

W3 = weight of crucible + ash 

W2-WI = weight of the sample 

Wl-W 1 = weight of ash 
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4.4.2.6. Total carbohydrate content 

The amount of carbohydrates in the food samples was determined by subtracting the percentage 

of the overall addition of all the percentages of moisture, crude fat, crude protein, ash and crude 

fiber from 100. 

i.e. % Carbohydrate = 100 - (% Moisture + % Crude fat + % Protein + % Crude fiber + % Ash) 

Determination of dietary energy 

The total dietary energy gained was determined by calcu lating the energy obtained from fat, 

carbohydrate and protein by multiplying with Atwater's conversion factors. The sources of 

energy are carbohydrates, fat and protein with physiological fuel values of 4, 9, 4 kcal/g (16. 7kJ , 

37.7kJ, 16.7kJ/g) respectively. The energy value ofa food or diet is ca lculated by applying these 

factors to the amo unt of substrates determined by chemical analysis , or estimated from 

appropriate food composition tables (FAO/WHO/UNU , 200 I ).The total dietary energy content 

of the food was then calculated by multiplying the amount obtained by 9 kcal/g (37.4kJ/g) for 

fat, 4 kcal/g (I6.7kJ/g) for protein and 4 kca l/g (I6.7kJ /g) for carbohydrate. The results were 

summed up to get the total dietary energy of the food. 

The results obtained after the analysis of the food samples were compared with RDA for ch ildren 

and ado lescents as per guidelines of FAO/Wl-[O/UNU recommendations (FAO/WI-!O/UNU 

Human energy requirements, 200 I) and WI-IOIF AO vitamin and mineral requirements in human 

nutrition, 200 I. 

4.4.2.7. Mineral Analysis 

The mineral analysis of the food samples was determined according to AOAC (2000) official 

method. Calcium, Iron, Zinc and Magnesium content of the food samples was determined by 

atomic absorption spectrophotometer (AAS). 
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Sample preparation 

The dried food samples were first ashen accord ing to AOAC (2000) official method 923.03. 

Then 7 ml of 6N hydrochloric acid was added to the ash of each sample and heated on a hot plate 

at low temperature until it becomes dried. 15 ml of 3N hydrochlori c acid was added and heated 

on the hot plate until it boi ls. The so luti on was cooled and fi ltered with a filter paper into a 50 ml 

volumetric flask. 10 ml 3N hydrochloric acid was added again in to the crucible and heated until 

it boil s. After the solution was cooled, it was filtered to the previous so lut ion. The crucible and 

the filter paper was rinsed with de ionized water to the so lution. 2.5 ml lanthanulTI chloride 

so lution was added to the so lution in the flask and filled with de ionized water until the vo lume 

reaches 50 ml on the vol umetric flask. The so lution was put in to plastic bottle and stored in a 

cool place until anal ys is was done by atomic abso rption spectrophotometcr. 

Atomic abso.-ption spectrophotometer analysis 

A seri es of standard so lutions of the respective minerals were prepa red from stock solutions in 

order to get the right ca libration curves. The standard solutions prepared were from 20 ppm 

stock so lutions for ca lcium at concentrations of (0, 0.5, 2, 4, 6 and 8 ppm) ,fo r Iron 

concentrations of (0 , 0.5 , 1,2, 3 and 4 ppm), for zinc concentrations of (0 , 0.5 , 1,2, 3 and 4 ppm) 

and for magnesium concentrations of (0 , 0.5 , 1,2, 3 and 4 ppm). 

The atomic absorption spectrophotometer was calibrated with the prepared standard so lutions 

and the blank so lution to check for the right resu lts. Then, the sample so lutions were run and 

values were obtaincd. The mineral con tents of the food samples were calculated by using the 

following formula. 

[(Cs - Cb) x V x D] 
Mineral content (mg/ I ~Og) = ~----"----~ 

lOxW 

Where, Cs = concentration of the sample 

Cb = concentration of the blank 

V = vo lume of the extract (ml ) 

W = weight of the sample 

D = dilution factor 
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4.5.24 hour dietary recall/ dietary diversity score 

The dietary data collected through the 24-hour dietary recall were computed into 9 food groups 

(I. Basic stap les, 2. Vitamin A rich fruits and vegetables, 3. Other fruits , 4. Other vegetables, S. 

Legumes and pulses, 6. Meat or Fish, 7. Oil, 8. Dairy and 9. Eggs) based on the FAO/FANTA 

Household Dietary Diversity Quest ionnaire and Guidelines, 2008. 

4.6. Anthropometric analysis 

Antlu'opometric data, which includes, height, weight and age was collected from orphanages 

children that are in a range of ages 7- 17 years old from the selected high ly populated 4 

orphanage centers of Addis Ababa. Date of birth was obtained from the orphanages' records and 

verball y from the caretakers and the children. 

Anthropometric measurements was used for quantitative data collection. According to the 

previous study by Degarege et al.,201 5, the prevalence of stunting was 19.6% and therefore the 

sample size of this study was based on thi s prevalence according to the formu la n=z'p(J -q)/(mE)' 

where, n = sample size 

Z2 = linked to 95% confidence interval (z = 1.96) 

p = sample proportion(0. 196 - 0.2) 

q = 1- P (1- 0.2 =0.8) 

mE2 = margin of error(= 0.05) 

based on the above formula , 

n = (1 .96)2 x 0.2(0.8) / (0.05)2 

n= 248 

Nutritional status of the chi ldren were assessed by recording their age prior to measuring their 

body height in em and their body weight in Kg from 248 children from the selected 4 centers 

based on the formula. i.e. 62 children was taken from each orphanage by simple random 

sampling. 
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A di gital weighing scale was used to take the weight of the children. Wcight was taken as the 

average of two consecutive measurements in kilograms. A stadiometre that was attached to the 

digital scale was used to take the height of the ch ildren. The children were taken the 

measurements wi th no shoes, standing straight and with minimum clothing. 

Height was taken as the average of two consecutive measurements fo r accuracy in centimeters. 

Sex of child was a lso indicated. All anthropometric measurements were taken by the same 

individua l for the sake of avoiding inter-examiner errors. 

Three indicators of nutritional status; height for age (HAZ), weight for age (W AZ) and body 

mass index for age (BAZ) was computed using WHO Anthro plus for Personal Computers 

Manual(WHO, 2009): software for Assessing Growth of the World 's Chi ldren and Adolescents. 

The results were compared with WHO child growth reference (WHO,2007). Child ren with 

HAZ,WAZ and BAZ z-scores less than -3 SD were considered to havc severe stunting, severe 

wasting and severe underweight. Whi le those with HAZ, W AZ and BAZ z-scores between -3S0 

to -2 SO were considered moderately stunted , wasted and underweight. Those children with -2 

SO to + I SD were considered normal. HAZ,WAZ and BAZ z-scores > -t- l SO were considered 

indicator of tall stature for j-IAZ ,overweight for WAZ and BAZ. Children with >2S0 was 

considered ind icator of obesity for BAZ according to WHO child growth reference (WHO, 

2007). 

4.7. Questionnaires 

Questionnaire and observational assessment was used for co llecting information on age, sex, the 

date of entry to the orphanage center of the children and age, sex and educational leve ls of the 

caretakers of the children in the orphanages. 

4.8. Data collection 

Data collection was done by carefi.lil y recording the proximate and mincral analysis results of the 

foods analyzed on a separate sheet. Demographic data was also co ll ected which incl uded , age, 

sex, period of stay in the orphanage and educational level of the children and the caretakers of 

the chi ldren in orphanages using structured questionnaires (Annexes 4,5, 6 and 7). 
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The 24 hour dietary reca ll method was used to obtai n data on the foods consumed for breakfast, 

lunch and dinner throughout the week for all the selected orphanages. Amounts of foods/ meals 

served were we ighed prior to proximate analysis using analytical balance to the dec imal place of 

0.1 gram. 

Antlu'opometric data, which included, height, we ight and age was co llected from children in the 

four selected orphanages which are then developed into indices of nutritiona l status; we ight-for­

age, height-fo r-age, and weight-for-height, as indicators of underweight, stunting, and wasting, 

respective ly. The children were considered to be malnouri shed when the respective Z scores 

were below -2 SD from the median for WHO (2007) children growth reference. Children with Z 

scores between -2.99 and -2.00 were considered to have moderate malnutrition, while those with 

-3.00 and below were severely malnourished (WHO, 2007). 

4.9. Ethical consideration 

The objectives of the study was communicated to the Orphanages managers, caretakers and the 

chi ldren so that partic ipation was completely vo luntary. 

Study participants were provided with written consent prior to participation. Informed consent 

forms ( Annexes 2 and 3 ) was signed by the management and the care-takers of the children in 

orphanages before commencing the study. 

The food samples taken from the selected orphanage centers were coded throughout the study 

for the sake of confidentiality. 

The information obtained from the participants was held in confidence. Permi ss ion was asked 

from all the responsible authorities: Addis Ababa city ch ildren, youth and women affairs office 

and from Addis Ababa University, College of Natural and Institutional Review Board (lRB). 
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4.10. Statistical analysis 

Analysis was done in duplicate for minerals and proximate analysis. Data was computed using 

SPSS version 20 statistical software package. 

An independent sample t-test was used to compare dietary energy means of government and non 

government orphanage groups. One sample t-test was used to compare the mean dietary energy 

intakes of the orphanages to the recommended dail y allowances of FAO/WHO/UNU guidelines 

of human energy requirements,200 I . One sample t-test was also used to compare the mean meal 

energy intakes of the children in government and non government orphanages to the 

recommended daily allowances as per guidelines of FAO/WHO/UNU,200 I. One sample t- test 

was also used to compare the mean mineral intakes of the chi ldren in the orphanages specifica ll y 

mean intakes of calcium, iron, z inc and magnesium to recommended daily allowances of 

WHOIF AO vitamin and mineral requ irements in human nutrition ,200 I. Paired-samples t-test 

was used to compare within-subject differences. The difference was considered significant for P 

< 0.05. Descriptive statistics was used for the proximate analys is and the results wcre presented 

in mean ± standard deviation and was computed based on FAO/WI-IO/UNU guidelines of human 

energy requirements,200 I. The mineral requirements of the ch ildren was computed based on 

WHO/FAO vitamin and mineral requirements in human nutrition, 200 I . 

The t-test for proportions was used to test the differences in prevalence of malnutrition indices 

(stunting, wasting, and underweight) among the children in gove rnment orphanages and non­

government orphanages children. The t-test for proportions was also used to tcst the differences 

in malnutrition ind ices by sex among chi ldren in government and non government orphanages. 
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5. Results and Discussion 

5.1.Socio-Demographic characteristics of the children and 

caretakers in the orphanages 

5.1.1.Demographic characteristics of the children 

The sample consisted of children and ado lescents who were between age 7 - 17 years (mean age 

12), children in government and non-government orphanages. The ratio of boys to girl s was I : I . 

The study was carried out in four se lected orphanages fro m which two arc government (G, and 

G2) and the other two are non-government (NG , and NG2). For the purpose o f eth ica l 

consideration, names of the orphanages were coded in which G , and G2 belong to government 

wh ile NG , and NG2 belong to non-government orphanages . The total number of chi ldren was 

248, from whom 124 chi ldren belong to the government orphanages and the other 124 ch ildren 

belong to the non government orphanage group as shown in Table 5. 1. 

Table 5.1. Distribution of ch ildren by age, sex and orphanage type 

r -- - -
Government orphanages Non-government orphanages 

n % N % 
• 

G, 62 25 

Center G, 62 25 -c-
. 

NG , 62 25 

NG2 62 25 
r 

7-9 41 16.53 41 16.53 

Age 10-14 42 16.94 41 16.53 

r 

15-17 41 16.53 42 16.94 J 
Sex Boys 62 25 62 25 

Girls 62 25 62 

I 
25 

: 
-

Total 124 50 124 50 

Overall total (n) 248 
--
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5.1.2. Socio-demographic characteristics of the care takers 

There were a tota l of 63 care takers that were employed on a full time bas is to take care of the 

children in the orphanages out of whom 12 caretakers were males and the remaining SI 

caretakers were females. The distribution of the caretakers was 14 in one of the orphanages, I 7 

caretakers on the second, 13 caretakers on the third and 19 caretakers on the fourth orphanage . 

The highest num ber of the caretakers rely on the age group 40-S0 (33.33%) which was fo llowed 

by 30-40 age group (26.98%). Caretakers of age group 20-30 are the least ( IS.87%) from the 

overall care takers. The majori ty of the caretakers atta ined primary education (39.68%) fo llowed 
I 

by those caretakers that attained secondary education (30. 16%). Only 6.3 S % of the care takers 

attained tertiary education. About a quarter of the caretakers had no formal education which 

contributes to 23.8 1 % of the total caretakers. Majority of the caretakers were Chr istians 

(88 .89%) and the rest 11. 11 % were Muslims. 

Table S.2. Socio-demographic characteri st ics of the caretakers 

T -
n 0/0 

20 - 30 l 10 IS.87 

Age 30 - 40 17 26.98 

40 - 50 21 33 .33 

50 - 60 15 23 .82 

Male 12 19.05 

Sex I 
-

Female I 51 : 80.95 
, 

Christian 56 88 .89 

j I [ Religion Muslim 7 11.1 1 

No fonnal education 15 I 23.81 

Education Primary 25 39.68 

r Secondary 19 30.16 

Tertiary 4 6.35 

Total 63 100 
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5.2. Proximate composition of the food consumed by the 

children in the orphanages 

5.2.1. Feeding frequency in the orphanages 

The children in both government and non government orphanages had three meals (breakfast, 

lunch and dirmer) per day throughout the week. 

5.2.2. Mean energy intake (kcal) of the children 

Table 5.3. Comparison of energy intake of the ch ildren with RDA 

Government orphanages I Non government orphanages 

G, p-value G2 p-value NG, p-value NG2 

Age Sex RDA 

7-9 Boys 1698 1231 0.000 I 1156 I 0.000 I 1772 0.180 [ 1123 
1 

Girls 1560 1231 0.000 1156 0.000 1772 0.005 1123 

10-14 Boys 2357 1231 0.000 I 1156 I 0.000 I 1772 0.000 I 1123 I 
Girls 2133 1231 0.000 1156 0.000 1772 0.000 1123 

15-17 Boys 3163 1231 0.000 [ 1156 i 0.000 I 1772 0.000 I 11 23 I I 
Girls 2481 1231 0.000 1156 0.000 1772 0.000 1123 

The mean energy intake of the children and ado lescents as a whole was 1320 ± 304 Kcal per day. 

There is signifi cant difference (p < 0.05) between the mean meal energy intakes of the children 

in the orphanages and the recommended dietary a llowances set by WHOIFAO/UNU 200 1, 

human energy requirements as shown in tab le 5.3. However the difference was not significant for 

the age group 7-9 (p > 0.05) only in one of the non government orphanages (NG,). 19 (7.66 %) 

of the children out of which 7 (2.82%) boys and 12 (4.84%) girl s aged 7-9 years took adequate 

energy intake in only one of the orphanages (NG ,) as per guidelines of WI-!OIFAO/UNU, 200 I. 
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The proportion of non-government orphanage ch ildren aged 7- 9 yea rs who had adequate energy 

intake (15.33%) was s ignificantly (p < 0.05) higher than that of children in government 

orphanages. 

5.2.3. Serving estimation of the food given in government and non 

government orphanages 

Table 5.4. Mean energy intake among chi ldren in government orphanages and non-government 

orphanages 

- -
I Mean energy intake (Kcal) L 

Government Percent Non government Percent 

orphanages contri bution orphanages contribution 

Meal Mean ± SD(KcaI) (%) Mean ± SD (Kcal) (%) p-value 

Breakfast I 364 ± 54 30.5 ~ 448 ± 51 30.99 I 0.012 

Lunch 431 ± 60 36.13 505 ± 57 34.89 0.036 
I 

I 
..---

Dinner I 398 ± 35 33.37 494 ± 51 34. 12 0.002 

Total 1193 ± 69 100 1447 ± 81 100 0.000 
, 

The total mean energy intake among the government-orphanage children was 11 93 Kcal per day 

and was significantl y lower (p < 0.05) than that of the chi ldren in non-government orphanages, 

1447 Kcal per day. Breakfast relative ly contributed the lowest mean energy intake for the day 

among both the children in government orphanages (30.5%) and non- government orphanages 

(30.99 %) . Lunch contributed the highest mean energy intake for the day among ch ildren in 

government (36.13%) and non-government (34.89%) orphanage children relati vely . Dinner had 

average mean energy intake contribution per day relati vely for both government (33.37%) and 

non- govenUllent (34. 12%) orphanage children. There is sign ificant difference in energy 

(p < 0.05) in servings of breakfast, lunch and dinner between government and non government 

orphanages as shown in table 5.4. 
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5.2.4. Adequacy of energy intake among children in government and 

non government orphanages 

Table 5.5. Comparison of adequacy of calorie intake among the child ren wi th RDA 

Government Non-government 

Age orphanages orphanages 

(years) Sex RDA Mean (Kcal) P-value Mean (Kcal) P-value 

Boys 1698 1193 0.000 1447 0.000 
, 

] 7-9 Girl s 1560 1193 1 0.000 1447 0.01 0 
." 

Boys 2357 1193 0.000 1447 0.000 

10-14 Girls 2133 11 93 0.000 1447 I 0.000 

Boys 3163 1193 0.000 1447 0.000 

I 15-17 Girls 248 1 1193 0.000 1447 0.000 
-

The average energy intake of the children and ado lescents in government orphanages was 1193 ± 

69 Kca1 per day while the average energy intake of the children and adolescents in non 

government orphanages was 1447 ± 81 Kcal per day. 

Adequacy of the total energy intake was computed and compared to the recommended daily 

allowance for each age group and sex of children and ado lescents (WHO, FAO, UNU 200 1), 

human energy requirements. Overall , none of the children took adequate energy calories per day 

in government orphanages and were significantly (p < 0.05) lower compared to (WHO, FAO, 

UNU 200 I) guidelines (Table 5.5). 
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5.3. Micronutrient intakes of the children in the orphanages 

5.3.1. Overall Iron, Zinc, Calcium and Magnesium intakes (mg/day) 

of the children 

The micronutrient intakes of the children specifically the calcium, iron , zinc and magnesium 

intakes are computed and compared with the recommended dail y allowance for each age gro up 

and sex of children based on FAO/WHO 200 I, human vi tamin and mineral req uirements. 

The daily mean calcium intake of the children was 450 mg/day. 5.56 mg/day was the dail y mean 

intake of zinc by the children. The daily mean iron intake of the ch ildren was 7.83 Illg/day, whi le 

their daily mean magnesium intake was 110 mg/day. 

Only 47 (26 boys and 21 girl s) children took adequate intakes of iron based on the 

recommendation. 38 of the children took adeq uate intakes of zinc from which 22 were boys and 

the rest 16 were girls. nOlle of the children took adequate intakes of ca lcium as recommended. 53 

of the study children took adequate intakes of magnesium from which 3 1 were boys and the rest 

22 of the children were gi rl s.(Fig 5. 1) 

Overall 18 .95 % of the children took adequate intakes of iron from whom 10.48 % were boys 

and the rest 8.47 % were girl s. 15.32 % (8.87 % boys and 6.45 % girls) of the children took 

adequate intakes of z inc as per guidelines of FAO/WHO 200 I , human vitamin and mineral 

requirements. None of the children in all age groups took adequate intakes of ca lcium. From the 

total children, 2 1.37 % took adequate intakes of magnesium out of whom 12.5 % were boys and 

8.87 % were girls. (Fig. 5.1) 
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Fig.5.l. Number of children that took adequate intakes of Iron, Zinc, Calcium and Magnesium 

5.3.2. Calcium, Zinc, Iron and Magnesium intakes (mg/day) of the 

children in government and non government orphanages 

Adequacy of the average micronutrient intakes of the children specifically in this study, daily 

mean intakes of Calcium, Zinc, Iron and Magnesium are computed and compared with the 

recommended daily allowance for each age group and sex of children based on F AOIWHD 

2001, human vitamin and mineral requirements. 

The recommended daily allowance for Calcium was 700 mg/day for both sexes for the age group 

7- 9 years, while for the age group 10-18 years it was 1300 mg/day for both boys and girls. 

However, none of the children from both government and non government orphanages took 

adequate calcium intakes per day as recommended. Especially for the age group 10-18 years, the 

childr~1} ca!)!1ot fulfill ~ven o!,~ th~'9 9f!h~if dlljly <;:alcju!!1 r~guir~!l!~nt~.(Tat>!~ 5.6) 
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The recommended daily allowance for Zinc is 5.6 mg/day for the age group 7 -9 years for both 

sexes. For the age group 10-18 years, it is 9.7 rug/day for boys and 7.8 mg/day for girls. 15.32 % 

(38) of the total children took adequate intakes of zinc. Only 15.33 % of children from 

government orphanages out of whom 15 boys and 4 girls took adequate levels of zinc. Similarly 

15.33 % (7 boys and 12 girls) non government orphanages children took adequate levels of zinc 

as recommended. But, none of the children aged 10-18 years took adequate levels of zinc in both 

government and non government orphanages. (fig. 5.2) 
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Fig.5.2 . Number of children that took adequate intakes of zinc among orphanages 

Iron content of the test meal was adequate for 19.36 % of the children in government orphanages 

specifically for those whose age group ranges between 7-9 years for both sexes. Similarly 

18.55 % of the children from non government orphanages whose age ranges from 7-9 years and 

belongs to both sexes took adequate levels of Iron as recommended. From the total number of 

children, 18.95 % took adequate intakes of Iron. The recommended daily allowance of Iron for 

age group 7-9 years is 9 mg/day for both sexes. For those children whose age group belongs to 

10-14 years, it is 15 mg/day for boys ,14 mg/day for girls and 33 mg/day for menstruating girls. 

41 



Iron is recommended 19 mg/day for boys and 31 mg/day for girls for children whose age ranges 

from 15-18 years. However, none of the children whose age ranges from 10-14 years and 15-18 

years took adequate levels Iron in both government and non government orphanages as 

recommended by FAOIWHO 2001, human vitamin and mineral requirements.(Fig. 5.3) 
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Fig.5.3. Number of children that took adequate intakes of iron among orphanages 

The recommended daily allowance of magnesium for children whose age ranges from 7-9 years 

is 100 mg/day for both sexes while for chi ldren whose age ranges from 10-18 years is 250 

mg/day for boys and 230 mg/day for girls. From the total number of children, 21.37 % (53) took 

adequate levels of magnesium.15.33 % (19) of the children from government orpbanages took 

adequate intakes of magnesium while 27.42 % (34) of the children from non government 

orphanages took adequate intakes ofmagnesium.(Fig. 5.4) 
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5.3.3. Calcium, Zinc, Iron and Magnesium intakes of the children 

among orphanages 

The daily mean calcium intake of the children ranged from 430 mg/day in G2 orphanage to 475 

mg/day in NG] orphanage. However, none of tbe orphanages fulfill the daily mean requirements 

of the cbildren as recommendations of FAOIWHO 2001, human vitamin and mineral 

requirements. The daily mean calcium intake of the .children in all orphanages was significantly 

lower (p<0.05) than tbe recommended dietary allowances.(Table 5.6) 

The mean daily zinc intake of the children ranged from 4.29 mg/day in NG2 to 6.03 mg/day in 

NG] orphanages. There is no significant difference (p>0.05) between daily mean zinc intakes of 

the children in G], G2 and NG] orphanages and the RDA for the age group 7-9 years. However. 

the difference in the mean daily zinc intakes of the children in the orphanages and the RDA is 

significant for the age group 10-18 years.(Table 5.6) 
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The mean daily iron intakes of the ch ildren ranged from 5,5 mg/day in N02 orphanage to 9.4 

mg/day in NO I orphanage , There is no sign ificant difference (p> 0,05) between mean iron intake 

of the chi ldren in 0 1 and NO I orphanages and the recommended dietary allowances for the age 

group 7-9 years only, But, the difference is significant (p<0,05) between O2 and N02 orphanages 

and the recommended dietary allowances for 7-9 years age group, For the age groups 10-14 

years and 15-17 years, the mean dail y iron intakes of the chi ldren in a ll the orphanages IS 

significantly lower(p<0,05) than the recommended dietary allowances,(Table 5,6) 

The mean dail y magnesium intakes of the children ranged from 103 mg/day in N0 2 orphanage to 

117 mg/day in NO I orphanage which was adequate for the age group 7-9 years on ly in all the 

orphanages, However, the mean dail y magnesium intakes of the children for the age group 10- 18 

years is significantl y lower (p<0,05) than the recommended dietary a llowances set by 

FAO/WHO 2001 , human vitamin and mineral requirements,(Table 5,6) 
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Table 5.6. Calcium, Zinc, Iron and Magnesium intakes (l11g/day) of chi ldren in government and 

non goverlUllent orphanages 

Government orphanages Non-government orphanages I 

,eraI Age Sex RDA 

(mg/day) G, p-value G2 p-value NG, p-value NG2 p-value 
I . 

Boys I I I 
, 

:a 7-9 Gi rls 700 444 0.000 430 0.000 475 0.002 45 1 0.000 

Boys 1300 444 0.000 430 0.000 475 0.000 45 1 f0.000 

10-18 Girls 1300 444 0.000 430 0.000 475 0.000 451 0.000 
, 

I 
I 

Boys I 

,n 7-9 Girls 5.6 6.0 0.543 5.93 0.357 I 6.03_~ 4.29 0.009 
-

Boys I 9.7 6.0 0.006 5.93 0.000 6.03 0.023 4.29 0.000 
l , 

10-18 Girls 7.8 6.0 0.102 5.93 0.009 6.03 0.2 15 4.29 0.000 

Boys 

0.004 I 
I 

7-9 Girls 9 9.1 0.753 7.3 9.4 0.453 5.5 0.000 

'e Boys 15 9. 1 0.000 7.3 0.000 9.4 0.000 I 5.5 0.000 

10-1 4 Girls 14 9.1 0.000 7.3 0.000 9.4 0 .000 5.5 - 0.000 

33* 0.000 0.000 0.000 0.000 

Boys 19 9.1 0.000 7.3 0.000 9.4 0.000 5.5 0.000 

15-17 Girls 31 9.1 0.000 7.3 0.000 9.4 0.000 5.5 0.000 

Boys 

19 7-9 Girls 100 114 0.000 108 0.004 11 7 0.006 103 0.068 i 

Boys 250 114 0.000 108 0.000 11 7 0:000 103 0.000 I 

10-18 Girls 230 114 '0 .000 108 0.000 117 0.000 103 0.000 
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5.4. Diversity of foods consumed by the children 

Data from the study showed that diversity of food groups consumed by the orphanages children 

is very low. None of children in government orphanages consumed more than four food groups 

compared to 50 % of non-govenunent orphanages chi Idren who consume more than four food 

groups as shown in Table 5.7. These differences were significant. 

Children with > 4 food groups diversify we ll and children with <:: 4 food groups have poor 

dietary diversity habit and hence their needs of nutrients does not meet to the recommended 

allowances according to FAO/FANTA guidelines, 2008. Non government orphanage children 

whose energy intake fe ll below the recommended energy intake 11 05 out of the 124 study 

children / (84.68%) was an indication that even though the diet was varied, for some chi ldren 

especially for those whose age group between 11-1 4 years and 15-17 years, the diet was still 

inadequate. It could therefore be suggested that for those children whose energy intake fe ll be low 

the recommended energy intake in both government and non government orphanages /229 

children out of the total 248 study chi ldren/ (92.34%), they were at ri sk of suffering [rom 

nutritional deficiencies. 

The consumption of a varied diet is associated with increased intake of energy and better hea lth 

(Gibson et ai. , 200 1). 

In thi s study non government orphanage children had sign ificantl y hi gher diversity of foods 

served than the government orphanage chi ldren even though the diversity of foods was applied 

only in one of the non government orphanages. The diet of children in both government and non 

government orphanages was dominated by basic staple foods supplemented by complimentary 

foods usually, in form of stews. 
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Table 5.7. Diversity of foods consumed by the children in govermnent and non-government 

orphanages 

Children in government Non-government orphanage 

orphanages children 

AA AB BA BB 

~ 4 food groups Yes Yes No I Yes 

> 4 food groups No 
I 

No Yes No 

5.5. Nutritional status of the children 

5.5.1. Prevalence of malnutrition among the children 

Prevalence of stunting was I 20.96 % I from which I 7.25 %1 of the ch ildren were severely 

stunted and I 13.71 % I were moderatel y stunted. Prevalence of underweight was I 17.34 % I 

from which 16.45 % I was severe and 1 10.89 % I was moderate. The prevalence of wasting was 

19.27 % I, from which 13 .63% I was severe and I 5.64 % I was moderate. (Fig. 5.5) 

The prevalence of stunting in this study (20.96 %) is in agreement with the previous study by 

Degarege et aI. , (20 15) where 19.6% of the school children were stunted during the stud y 

period. The findings of this study on the preva lence of stunting is also similar with the previous 

study by Amare et aI. , (2012) where 23% of the study children were stunted. 

The high levels of stunting could imply that children received inadequate care from the 

caregivers in the orphanages which include food, healthcare and emotional support necessary for 

the healthy growth and development of ch ildren possibly due to insufficient resources such as 

time, energy and money (Mwani ki et aI., 20 13). 
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The prevalence of stunting in school children , was reported as 9.8 % by Zerfu el aI. , (2006) in 

Addis Ababa. Also, in different parts of Ethiopia, the prevalence of stunting among schoo l 

chi ldren was reported as 8.9 % (Mesfin et aI. , 201 5), 39.8% (Herrador et a I. , 20 14), 45.7% 

(Teklemariam et aI., 20 14), 48. 1% (Zelellw et aI. , 2014), 30.7% (Mekonnen et aI. , 20 13), 11% 

(Nguyen et aI. , 2012) and 27% (Worku et aI. , 2009). 

The variations in the reported prevalence of stunting across studies could result from differences 

in the study methods and ex isting under nutrition programs across the country. In addition socio­

economic differences between areas(for example rural vs. urban) and cultural differences could 

explain the d ifferences in the prevalence of under nutrition across Ethiopia. 

Also, in different parts of the world, stunting was reported as 47.2 % in Kenya (Mwaniki et aI. , 

2013), 42.1 % in Columbia (Hackett et aI., 2009), 49 % in Bangladesh (Rahman et aI. , 20 14). 

The variation in the reported prevalence of stunting across studies may be explained by the 

difference in study setting, soc io-demographic and cultural di fferences. 

Chi ldren stunted at school age are likely to have been exposed to poor nutrition s ince early 

childhood and the degree of stunting can tend to increase through the school age years (Gillespie 

et aI. , 2004). 

Underweight had an overall prevalence of 17.34 % in this study which is similar to the previous 

study by Oegarege et aI. , 2015 (15.9%). 

However the finding of thi s study on underweight among chi ldren living in orphanages is not 

similar to the previous studies reported as 2 1.4% (Herrador et aI., 2014), 27.8% (Teklemari am et 

aI. , 20 14), 59.7% (Mekonnen et aI. , 201 3), 2 1 % (Amare et aI. , 20 12), 20. 8% (Nguyen et aI., 

20 12), 34.8% (Worku et aI. , 2009) and 24% (Zerfu et aI. , 2006). 
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The prevalence of underweight among the children in orphanages may be explained in 

association with limited variet ies and diversity of foods served to the children in orphanages, the 

frequency of meals taken in a day, inadequate energy intake, dependency on foods that provide 

poor quality nutrients and poss ibly with the prevalence of intestinal parasites. 

Underweight, in prevIous studies, was reported in di ffe rent parts of the wo rld as 47 % in 

Bangladesh (Ralunan et a I. , 20 14),33.2 % in Kenya (Mwaniki et a I. , 2013),37.5 % in Columbia 

(Hackett et aI. , 2009). 

The variation in the reported prevalence of underweight across studies may be explained by the 

difference in study setting, socio-demographic and cu ltural differences. 

The prevalence of wasting in thi s study is 9.27 % out of which 3.63 % was severe and 5.64 % 

was moderate .(Table 5.8) The find ing of thi s study on wasting is in agreement with the previous 

study by Teklemariam et aI., (2014) in which 9.9 % of the study children were wasted . 

The prevalence of wasti ng in previous studies was reported as, 37.2 % (Mekonnen et aI., 2013), 

11 % (Amare et aI. , 20 12), 19.6 % (Nguyen et a I. , 20 12) , and 50% (Worku et a!. , 2009). 

In stud ies conducted in other parts of the world, the prevalence of wasting is reported as 5 1 % in 

Bangladesh(Rahman et aI. , 2014), 9.2 % in Kenya (Mwan iki et aI. , 20 13) and 18 .7 % in 

Columbia (Hackett et aI., 2009). 

In older child ren, i. e . above 10 years, weight-for-age is not a good indicator as it cannot 

di stinguish between height and body mass 111 an age period where many children are 

experiencing the puberta l growth spurt and may appear as having excess we ight (by weight-fo r­

age) when in fact they are just tal l. BMI-for-age is the recommended indicator for assessi ng 

thinness, overweight and obesity in children 10-19 years according to WHO child growth 

reference 2007. 
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Table 5.8. Prevalence of malnutrition among the cbildren 

Overall malnutrition n 

Severe , 18 

Stunting L Moderate 34 

Total 52 

Severe 16 

Underweight Moderate I 27 
"-

Total 
1 

43 ] 
Severe 9 

I -Wasting Moderate 14 

Total 
I 

23 , 

25 

o ~------------r------------'-------------< 
HAZ BAZ WAZ 

Type of malnutrition 

Fig 5.5. Overall malnutrition status of the children 

% 

7.25 

13.71 
--, 

20.96 

-6.45 

10.89 

17.34 

3.63 

5.64 

9.27 

• Overall 

• Severe 

Moderate 
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5.5.2. Prevalence of malnutrition among children in government and 

non government orphanages 

Children in gove rnment orphanages had a sign ificantly hi gher rate (p < 0.05) of stunting and 

underweight than non-government orphanage chi ldren . However, children in non government 

orphanages had s ignificantl y higher rate of wasting then government orphanage children. 

(Table 5.9) 

Table 5.9. Prevalence of malnutrition among children in government and no n-government 

orphanages 

Children in non p-value 

Children in government government orphanages (t-test) 

Overall orphanages (n=124) (n=124) 
I malnutrition 

n % N % 

Stunting 36 1 29.03 16 12.90 L 0.001 

Severe 13 10.48 5 4.03 0.05 

Moderate 23 I 18.55 I I 8.87 , 0.026 

Undenveight 28 22.58 15 12.10 0.029 

Severe 10 I 8.06 6 4.84 0.303 

Moderate 18 14.52 9 7.26 0.067 

Wasting 9 I 7.26 14 11.29 0.275 

4.84 = 
-

Severe 
, 

2.42 6 0.307 J 
! 

Moderate 6 4.84 8 6.45 0.582 

-

I 

J _ J - - .. ~ 
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5.5.3. Overall nutritional status of children by sex 

BQY~ hijg ~ high~r pr~v~1~n9~ 9f §tlmting (21.77%) ~nQ l!l1g~rw~ight (17.74%) th~n girl~ 

prevalence ofstunting(20.l6%) and underweight (16.93%) respectively. Wasting rate was higher 

among girls (9.68%) than boys (8.87%). However these differences were not significant (p>0.05) 

for stunting, underweight and wasting.(Fig.5 .6) 
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Fig.5.6. overall nutritional status of the children by sex 

Wasting 

5.5.4. Overall nutritional status of children by age 

_ Boys 

- Girls 

In older children, i.e. above 10 years, weight-For-age is not a good indicator as it cannot 

distinguish between height and body mass in an age period where many children are 

experiencing the pubertal growth spurt and may appear as having excess weight (by weigbt-for­

age) wben in fact they are just tall. BMI-for-age is the recommended indicator for assessing 

thinness , overweight and obesity in children 10-19 years according to WHO child growth 

reference 2007. 
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Children of age 10- 14 years are more active and lose a greater amount of energy. Excess energy 

loss, together with lack of nutritious food, could make them undernouri shed. Indeed, it was the 

underweight children (compared to those that were overweight) who demonstrated a high level 

of physical activity (Dennison et aI. , 2002). 

Table 5,10. Overall nutritional status of chi Idren by age 

T ype of malnutrition 

( Z scores ~ - 2.00) Age range (years) n 

7 - 9(n-82) 7 

Stunting 10 - 14(n=83) 26 : 
15 - 17(n=83) 19 

7-9 8 

Underweight 10 - 14 i 15 

15 - 17 20 

7-9 5 

Wasting 10 - 14 I 1 1 

i 15 - 17 7 ; 

-
5.5.5. Nutritional status of children in government and non 

government orphanages by sex 

0/. 

8.53 

31 .32 

22.89 

9.75 

18.07 

24.09 

6.09 

13.25 

8.43 

Boys in government orphanages had a significantly (p < 0.05) higher rate of stunting and 

underweight compared with non-government orphanage boys ' rate of stunting and underweight. 

On the other hand boys in non government orphanages had a higher rate of wasting compared 

with government orphanage boys . Similarly, girls in government orphanages had a significantly 

(p < 0.05) higher rate of stunting compared with the non-government orphanage girls ' rate of 

stunting. (Table 5.11) 
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There was no sign ificant difference (p > 0.05) in the prevalence of underweight among girls in 

government orphanages and non-government orphanages. Girls in non government orphanages 

had relatively higher rate of wasting compared to girls in government orphanages but, the 

di fference was not significant. 

Table 5. 11 . Nutritional status among children by sex 

Government Non-government p-value 

Type of malnutrition Sex (Male=62,Female=62) (Male=62,Fcmalc=62) 
--,-

n % n % 

Boys 6 I 9.67 
, 

I 4.83 0.298 J 

Severe Girls 8 12.90 1 1.61 0.0 15 

Stunting Boys 14 I 22.58 5 I 8.06 0.025 

Moderate Girls 9 14.51 6 9.67 0.406 

Boys 5 I 8.06 2 3.22 I ~0 .242 
Severe Girl s 5 8.06 4 6.45 0.726 

Undenveight Boys 12 I 19.35 3 I 4.83 0.013 

Moderate Girls 5 8.06 7 11.29 0.541 

Boys I I 1.61 3 I 4.83 0.307 

Severe Girls 2 3.22 
, 

4.83 0.645 J 

Wasting Boys 2 I 3.22 6 I 9.67 0.144 

Moderate Girls 2 3.22 4 6.45 0.400 
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5.5.6. Malnutrition among children by Orphanages 

Stunting rates ranged from 9.67 % in NG ] to 30.64 % in G2 orphanages (Table 5. 12). The 

prevalence o f underweight ranged from 8.06 % in NG] to 27.41 % in G2 orphanages. Wasting 

ranged from 3.22 % in G] to 19.35 % in NG2 orphanages. 

Table 5.12. malnutrition among children by orphanage 

Type of malnutrition 

( Z scores :s -2.00) Orphanage n % 

G] (n-62) 18 29.03 

G2 (n=62) 19 30.64 
,-

Stunting 
! 

NG] (n=62) 6 I 9.67 
I 

NG2 (n=62) 9 j 14.51 

G] 11 17.74 

G2 17 27.41 

Underweight NG] 5 8.06 

NG2 10 1 16.12 

G] 2 3.22 

G2 5 8.06 

Wasting NG] 4 6.45 

NG2 12 19.35 
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6. Conclusions and Recommendations 

6.1. Conclusions 

The daily average energy intake of the children was below (p < 0.05 ) the recommendations of 

FAO/WI-IO/UNU,2004 human energy requirements. However, the daily average energy intake 

of the children for the age group 7-9 years was adequate in on ly one of the orphanages. The daily 

energy intake for the chi ldren in government orphanages was signifi cantly lower (p < 0.05) 

compared to the daily energy intake for ch ildren in non government orphanages. 

Children in non government orphanages had a relatively better variety of foods consumption 

than that of government orphanages children. However, the frequency of food consumption is 

the same for both groups. 

The daily average calcium intakes of the children in both orphanage groups was far below the 

recommendations of FAO/WHO 2001 , human vitam in and mineral requirements. The daily 

average zinc intakes of the children was not adequate for 84.67 % of the overa ll chi ldren. From 

the total number of children, 18.95 % took adequate intakes of Iron. But, the rest of the children 

(81.05%) had inadequate intakes of Iron per day which include menstruating gi rl s whose Iron 

requirements are high as per guidel ines of FAO/WHO 200 I, human vitamin and mineral 

requirements. Magnesium was not adequate for 78 .63 % of the total children. Even one-third of 

the total number of children did not took adequate intakes of ca lcium, zinc, iron and magnesium 

as recommended by FAO/WHO 200 I , human vitamin and mineral requirements. 

The prevalence of stunting, underweight and wasting was high among the ch ildren as a who le. 

The prevalence of stunting and underweight was higher among children in government 

orphanages than among children in non government orphanages. However, the prevalence of 

wasting was slightly higher among non government orphanages ch ildren. The prevalence of 

stunting, underweight and wasting was almost similar for boys and gi rl s as a whole. 

However, boys and girls fro m government orphanages had higher rates of stunting than non 

government orphanages' boys and girl s. 
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In the case of underweight, boys from government orphanages had highcr rates compared with 

boys from non government orphanages. However, girl s had the same rates of underweight in 

both groups. 

Boys from non government orphanages had higher preva lence of wasting compared with boys 

from government orphanages. However, the rates of wasting for gi rl s is similar for both groups. 

Stunting was higher among children whose ages were between 10- 14 years wh ile underweight 

was relatively higher among children of age 15- 17 years. 

The malll factors associated with the higher rates of malnutrition among the chi ldren in 

orphanages as a whole may poss ibly be associated with inadequate amounts of food served, the 

low diversity of foods served and the frequcncy of meals served to the children. 
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6.2. Recommendations 

The energy intakes of the children should be improved by increas ing the amount and the 

frequency of food served to the children and by adding snacks in addition to the regular feeding 

programs in order to contribute for the improvement o f the children nutritional status. 

The orphanages management should ensure diet diversification, addition of more animal source 

food s and fruits to the ex isting feeding programs to improve the nutritiona l status of the children 

in the study orphanages. 

The orphanages should better serve their children by givi ng adequate amoun ts of food based on 

age and sex of the children in order to ach ieve better nutritiona l status of the children in the 

future. 

Awareness building activities In orphanages concern ll1g diversification and amount of foods 

served, that address better nutritional practices. 

The government should ensure that the registered orphanages have adequate resources ( 0 

properly take care of the children. 
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Annex 2 

ADDIS ABABA UNIVERSITY 

SCHOOL OF GRADUATE STU DI ES 

CENTER FOR FOOD SCIENCE AND NUTRITION 

Consent form 

Title: Assessment on the adequacy of nutrients in the food supplied and the nutritional status of 

children fro m selected orphanage centers in Addis Ababa. 

Principal investigator: Woinshet Yabibal 

Institution: Addis Ababa University, center for food science and nutrition 

Introduction: 

Better nutritional status of children reflects a healthy and a productive generation in future. In 

particular for school chi ldren, it is a criti cal factor for optimum growth and it shou ld be neither 

inadequate nor excessive manner. It is widely be lieved and sc ientifi ca ll y proved that improvcd 

nutrition and hea lth enhance the learning abi lity of the children. In the long run, it leads to an 

increase in the strength of the labor force and thereby it contributes positively for the economic 

growth. 

Malnutrition in children is a major public- hea lth problem in most of the deve loping countries 

and Protein Energy Malnutrit ion (PEM) is more common. The experimenta l results ga ined from 

this research increases the knowledge and understanding of the caretakers and the responsible 

bodies on the type of malnutrition ,if any ,and the possible recommendations to all cviate thc 

problem, if any, and also to maintain the good sides of the care giving program. 

Procedures 

If you agree to participate, I will collect food samples supplied in you r orphanage center and [ 

wi ll take measurements of height, weight and ages of chi ldren from yo ur institution. 
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Risks 

Nothing harmful wi ll come from your children participation. 

Bcnclits 

There are no direct benefits to yo u or your chi ldren. However the resu lts will possibly help 

others. Based on the find ing, [ will inform the authorized person and respective stakeholders to 

work on it. 

Cost 

There is no cost to you for yo ur participation. 

Compensation 

There will be no compensation to you for your participation. 

Participant's right 

You have the right to ask questions and things that are not clear for you without any fear and 

with full freedom. I will give you the answers and appropriate explanations . Your children 

participation in the study is entirely based on vo luntarism and you have full ri gh t to decide. 

There is no penalty if you don't agree to participate. You can say no without worry and without 

any fear. 

Confidentiality 

[ will exclude names and other identifying numbers that are related to your orphanage centers 

and your children in order to assure confidentiality of my study. Anthropometric results and any 

information about your children wi ll be kept private. 

Contact person 

If you have an y question, you can ask at any time, if you have additional questions about the 

study you may contact Woinshet Yabibal, Tel 0912 166488 or bye-mai l 

(woinshet9823@yahoo.com). 
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Do you want to participate in the study? 

Yes I want to participate ( ) 

Name 

Signature _______ _ 

Date _____ _ 

No I do not want to partic ipate ( ) 

Thank you in advance for your cooperation! 
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Annex 4 

Questionnaire for children living in selected orphanage centers in 

Addis Ababa 

Type of orphanage governmental D non governmental D 

Name of orphanage ..... .... ..... ... ..... ..... . 

Name ............................. ...... ..... ...... .. .. 

Code .................. .. 

Child's background 

I. Age ........ ...... .. .... .. 

2. Sex Male D Female D 
3. Educational level .......... ...... .... .. .... .. 

4. For how long would you stay in the orphanage? 

A. Less than one year B. One to two years C. Two to three years D. More than three years 

5. Nutritional status of the chi ldren 

A. First height in cm ........ .. .. .. 

B. Second height in cm .......... .. 

Average height of the ch ild .... ......... .. .. 

C. First weight in Kg .................... . 

D. Second weight in Kg ................ . 

Average weight of the child in Kg ...... ............. . 
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Annex 6 

Questionnaire for caretakers working in selected orphanage centers in 

Addis Ababa 

Type of orphanage 

Name of orphanage 

Name 

government 0 non government 

Code 

I . Age 

2. Sex MaleC] Female D 
3. Educational level 

A. Illiterate I no formal education 

B. Primary education 

4. Religion 

A. Christian B. Muslim 

Food consumption of the children 

I . How many times do the ch ildren feed per day? 

C. Secondary education 

D. Tertiary education 

C. Other 

o 

A. once a day B. twice a day C. thri ce a day D. More than thri ce a day 

2. Are all the children in all age groups given the same meals da il y? 

A. Yes B.No 

3. If no, which age groups are given the different meals 

A. Children orage 7-9 years C. Children of age 15- 17 years 

B. Children of age 10-14 years D. Others ( specify ) 
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4. Is there a difference on the type and quantity o f food gi ven (0 boys and girl s ? 

A. Yes B.No 

5. If yes, who are given the different meals ? 

A. Boys B. Gi rl s 

6. Is there a fixed mea l schedule for each day? 

A. Yes B. No 

7. [fyes what are the meals given to the children on each day of the week? 

Day Breakfast Lunch Dinner 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

Sunday 
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4. ncb-y-fe; nw'}?-f C1;g:r· 00i'JhC\ r9""7'o h,e )-)'r, (10m'} C1\'-)-}' M ? 

u. M'M 1'1 . YM" 
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6. t\/',n.P,,}.P,, </>'} fWrT) f9"0/.(1 TC'"/t.9" M ? 

V. M t\. ft\9" 

7. I']t\ (l1,,n·P,,},P" </>'} Yt\w.'} f 9°°/.(1 'HC'He ~9.1. 

-n "'cll 9"11 M'r 

n9' 

o'lhtl~· 

he·n 

rI,-1I 

I,C'(] 

'P.P, "1. 

hu,.'l: 
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