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ABSTRACT
Globally malnutrition is responsible for nearly half (45%) of all deaths in children under five

and responsible for around 3.1 million deaths annually. Agricultural products provide
energy, protein, vitamins and minerals and critical to addressing malnutrition, particularly
among children. Dairy products play a key role in healthy human nutrition and development
throughout life especially, in childhood because of the concentrated source of macro and
micronutrients. The aim of this study was to assess nutritional status of children two to five
years’ old, cow’s milk consumption pattern and other associated factors. Community based
cross-sectional survey was conducted in Kilteawlaelo district from April to June 2015. A total
of 530 households were included using two stage sampling technique. Mothers/care givers
were interviewed after consent was given to obtain the information on child care and feeding
practices. Anthropometric measurements were used to assess the nutritional status of children
2 to 5 years old. Among the 530 sampled children 19% and 81% was living in urban and
rural respectively. The prevalence of stunting, underweight and wasting was 43 %, 26 % and
10.9 % respectively. The Bivariate analysis, using chi square test revealed that marital status,
occasion of soap use for hand washing, sex of care giver, most commonly consumed cereals
Jather’s occupation and birthplace showed significant association with all three indicators of
undernutrition. The multivariate analysis using multiple logistic regressions model
demonstrated that age of children and commonly consumed cereals were significant predictor
of stunting and underweight; mother’s educational level was significant predictor of wasting
and underweight; sex of child, child vaccination status, source of cow milk and mother’s
occupation were significant predictor of wasting only; marital status, occasion of soap use,
father’s educational level and birthplace were significant predictor of stunting only,; and sex
of respondent were significant predictor of underweight only. The results of this study
indicate that under nutrition among 2 to 5 years old children is still a problem in Kilteawlaelo
district. Child age, mother’s and father’s educational level, mother’s occupation, source of
cow milk, sex of respondent and child, child vaccine, marital status, commonly consumed
cereal and occasion of soap use were found to be significant risk factors of malnutrition.

Key words: Malnutrition, stunting, underweight, wasting, 2 -5 years children, Kilteawlaelo
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1. INTRODUCTION

1.1 Background and Justification

Nutrition is the cornerstone of socioeconomic development of a country. It is an essential
component of millennium development goals (Hassam ef al, 2010). Nutritional status of
under-five children is one of the most important indicator of a household’s living standard and
also an important determinant of child survival (Kanjilal et al, 2010). Malnutrition is
responsible for nearly half (45%) of all deaths in children under five and responsible for

around 3.1 million deaths in children under five annually (lancet, 2015).

Globally, in 2011, nearly one in four children under-five years of age (165 million or 26 per
cent) were stunted, 16 percent (estimated 101 million children under five years of age)
underweight, 52 million children under five were moderately or severely wasted, and an

estimated 43 million children under-five were overweight (UNICEF, 2013).

Regionally, Sub-Saharan Africa and South Asia are home to three fourths of the world’s
stunted children. In sub-Saharan Africa, 40% of children under-5 years of age are stunted; in
South Asia, 39% are stunted. Underweight prevalence is highest in South Asia, which has a
rate of 33 per cent, followed by sub-Saharan Africa, at 21 percent. The highest wasting
prevalence is in South Asia, where approximately one in six children (16%) is moderately or
severely wasted. In sub-Saharan Africa, nearly 1 in 10 children under the age of 5 (9 per cent)

were wasted in 201 1(UNICEF, 2013).

Nationally, according to Mini EDHS 2014, the prevalence of stunting, wasting, under weight
and over weight in Ethiopia was 40 %, 9 %, 25 % and 3% and in Tigray, it was found to be
45.7 %, 14.3%, 31.3%, and 2.1 %, respectively.

Many African countries aspire to achieve middle income status, with vibrant, dynamic and
knowledge led economies. But this aspiration is being hampered by the damage done to
today’s generation by a lack of proper nutrition. The impacts of under nutrition on economic

development have implications for the agriculture sector in three ways, each truly debilitating.
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First, with 45% of child deaths due to malnutrition, this has a significant impact on the
number of young people entering the agriculture sector. Second, stunting rates are, in most
cases, higher in rural areas than urban areas. This is important because of the impacts of
stunting on physical strength which is critical to agricultural manual labor. Third, malnutrition
is both an outcome and a driver of inequality (Save the children, 2014). Therefore, since
Ethiopia is one of the agrarian countries the issue of agriculture nutrition linkage is sensitive.

Agriculture and nutrition are closely connected, providing people irrespective of their age
with their daily nutrient intake. Agricultural products also provide energy, protein, vitamins
and minerals and critical to addressing malnutrition, particularly among children. However; a
large proportion of malnourished children and adults live in rural areas are from the farming
family who depend on smallholder farming for their livelihoods. An analysis of Demographic
and Health Survey (DHS) data shows that people living in rural areas are between 1.3 and 3.3

times more likely to be stunted than their urban counterparts (Menon et al., 2000).

Livestock products are appealing and convenient sources of nutrients.However, protein and
micro nutrient deficiencies remain widespread in developing countries like Ethiopia, since
people subsist on diets that are almost entirely made of starchy staples. Agricultural products
such as milk provides protein, calcium, vitamins, and other nutrients that are lacking in diets,
which are exclusively made up of staples such as cereals (Tesfaye Mengistie, 2007).
Furthermore; milk contains numerous nutrients and it makes a significant contribution to meet
the body’s needs for calcium, magnesium, selenium, riboflavin, vitamin B, and pantothenic

acid (vitamin Bs).

Dairy products play a key role in healthy human nutrition and development throughout life
especially in childhood because of the concentrated source of macro and micronutrients. In
addition to this, milk and dairy products can play a role in human nutrition in developing
countries where the diets of poor people lack diversity and consumption of animal-source

foods is rare.



Despite the fact that the government of Ethiopia health sector has increased its efforts to
enhance good nutritional practices, child under nutrition is still among the highest in the
world. Children under five year are the most vulnerable groups to under nutrition. Under
nutrition is one of the main health problems in Tigray National Regional State. It is
predominantly seen among the rural population since the food source of this population is

based on production of crops and the awareness about how to prepare and give value to food

is limited (NNP, 2013).
1.2 Statement of the Problem

Despite of the highest number of cattle in Africa, the per capita consumption of milk in
Ethiopia is about 16 kg per person per year, which is much lower than the averages
consumption of Kenya 100 kg per year, 292 liters in United States and 342.5 litters in
European Union (Multu and Berk, 2004).

According to the Mini Ethiopia Demographic and Health Survey, 9 % of children under the
age of five in Ethiopia suffer from acute malnutrition (wasting), 25 % are underweight, and 40
% are chronically malnourished (stunted) and in Tigray region, 14.3% of children under the
age of five are wasted, 31.3% are underweight, and 45.7% are stunted (EDHS, 2014). This
indicates that the undernutritional of children under the age of five in the country at large and
in Tigray region in particular is severe. Moreover, undernutrition of the under five children in
Tigray region is above the country’s undernutritional i.e. 5.3 % wasting, 6.3% underweight

and 5.7% stunting.

Agricultural development is an important driver of nutritional change in the poorest countries,
but there exists relatively little evidence linking agricultural production systems to nutrition
outcomes (Hoddinott et al, 2014). However, in Ethiopia the ministry of Agriculture is the
member of the national nutritional program of the country. In spite of the fact that the
agriculture sector focus on the production and productivity until recent time, nowday’s the

sector is on a track towards agri-nutrition linkage.



1.3. General Objective

e To assess nutritional status of two to five years old children, cow milk

consumption pattern and other associated factors in Kilteawlaelo district

1.3.1 Specific objectives
e To assess the nutritional status of the children

e To determine cow milk consumption patterns of children
e To identify associated factors for nutritional status of the children

e To determine the relationship of cow milk consumption pattern with nutritional status
1.4 Significance of the Study

The significance of this study is to give feedbacks to the community, kebele leaders, district
Administrators and policy makers in order to take action towards the poor nutritional status of
the children based on the results that obtained. This study will be also a base for other
researchers for further study. In addition to this, my study will strengthen the agriculture-

nutrition linkage of the region and the country.

1.5 Strengths and Limitations of the Study

Some of strengths of this study were the use of large sample size, high response rate and use

of multivariate analysis to control the effects of confounders.

Some of the Weaknesses of this study were cross-sectional nature of the data, recall bias
(respondent not remembering correctly) and interviewer effects. These factors might affect

the internal validity of the result.



2. LITERATURE REVIEW
2.1 Consumption of Milk and Milk Products

2.1.1 Consumption of cow milk

The level of milk consumption in Asia, Africa and Latin America is 35, 20, and 92 liters per
head per year. However, milk products consumption level in Western Europe is about 300-
400 liters per head per year (Ganguly et al., 1999). The average milk consumption in Kenya is
about 100kg per head per year. This number is 292 liters in United States and 342.5 litters in
European Union (Multu and Berk, 2004).

Milk and milk products consumption level in Ethiopia is a function of supply, family income,
and religious obedience. In the country the high human population growth rate of 2.6%
annually and the high rural to urban migrations are expected to alter food production,
marketing and consumption (Tanngka et al., 2002). Of the total urban milk production, 73
percent is sold, 10 percent is left for household consumption, and 9.4 percent goes to calves
and7.6 percent is processed into butter and Ayib (cheese) (Mohamed et al., 2004). As

compared to other African countries, Ethiopians consume less dairy products.

2.1.2 Frequency of consumption

Most African countries regularly consume dairy products. For instance, 82 % of all
households in Northern Nigeria regularly (at least weekly) consume a dairy product. Sour
milk and evaporated milks are the most popular and frequently consumed traditional and
nontraditional dairy products (Hans, 1992). In the Southern part of Nigeria regularity of
consumption was generally higher for imported products. However, local products were
consumed regularly near the points of production (Jabbar and Domenico, 1992).

Seventy percent of the households in rural locations and 92% in urban locations in coastal

Kenya regularly consume liquid milk (Mullins ef al., 1994).

2.1.3 Types of milk products consumed

In Ethiopia, 68 % of the total milk produced in the small holder dairy producers used for
human consumption in the form of fresh milk, butter, cheese and yogurt (Getachew Felleke

and Gashaw Geda, 2001). Butter that is produced from fermented whole milk is the most
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widely consumed milk product in Ethiopia. Traditional butter can keep for a year or longer,
offering rural consumers a readily storable, long-lived dairy product. Ethiopians consume
dairy products either as fresh milk or in fermented or soured form (Mohamed et al., 2004).
Sour milk is the most common product, and milk is usually soured before any further
processing is done.

In central highlands of Ethiopia, the family consumes raw milk and milk products but not sour
milk because it is prepared for processing butter and Ayib, which have economic importance
but for special guests are received pepper is mixed with the sour milk and offered (Zelalem

and Inger, 2000a).

2.1.4 Mode of consumption

Mode of consumption was defined as the manner in which the dairy product is used or
consumed (Mullins et al., 1994). Zelalem and Bernand (2006) reported that over 70% of the
smallscale producers usually keep milk products at room temperature before consumption.
Smoking of milk containers is used as a preservation method of camel milk (Tezera and Hans,
2000).

In the southern parts of Ethiopia, consumption of fresh milk is mainly limited to children and
in most cases dairy products are consumed following fermentation and further processing.
However, in the central high lands of the country the family consumes fresh and other milk
products (Zelalem and Inger, 2000a).

The majority of consumers use butter for making traditional wots that are eaten with ‘injera’
made from ‘teff” (Eragrostistef). Fresh whole milk and all milk products except whey are
consumed within the family (Zelalem, 1999). In the rural areas of Ada’a butter is used for
cosmetics (hair dressing) and cooking purposes is sold by almost 67% of the smallholders

(Favely and Chantalakhana, 1999).

2.1.5 Determinants of consumption

Consumption of milk and milk products is affected by a number of socio-economic factors
such as income, and demographic characteristics such as gender, ethnicity, region,
urbanization and age. Both economic and non-economic factors are potentially important in

explaining the demand for dairy products. Religion and availability of products have also an

6



impact on the consumption of dairy products (Mullins ef al., 1994). On the other hand
quantity consumed rapidly decreases as degree of processing increases because of the smaller
quantities of the processed products (Mullins ef al., 1994). Men are shown to be 90% as likely
to consume low-fat milk. Moreover age can affect the consumption of low-fat milk and as

increasing age consumption of low-fat milk increases (Cliff et al., 2007).

Regular consumption of imported and derived dairy products is largely confined to urban
consumers and high income rural dwellers in Northern Nigeria (Hans, 1992). Consumption of
imported products in Southern Nigeria were common among urban than rural households
(Jabbar and Domenico, 1992). The rural consumption level in China is much lower than the
urban level. Apart from income differences, limited access to dairy products in rural areas is

an important limiting factor (Zhang et al., 2002).

Consumption of evaporated milk is significantly associated with educational level of the
household head and per caput income. Consumption of powdered milk is influenced by
income, geographical location and educational level. Consumers of powdered milk tend to be
urban-based, relatively well-educated people with above-average incomes. Consumption of
yoghurt is largely a function of per caput income and geographical location and is higher in
relatively small households (Hans, 1992). In costal Kenya consumption of processed dairy
products is observed less frequently among the medium and low income households (Mullins

etal., 1994).

In rural low income group households of Ethiopia, dairy products, meat and fish contribute

2.8% of the daily diet, in the medium group they account for 4.6% and in the high income
group 4.8%. This indicates that as income increases the consumption of protein rich foods
increases (Michael, 1996). Most of the Ethiopian Orthodox Church followers do not consume
animal products, including milk and milk products for more than half of the year due to
fasting. Except for small children, consumption of animal protein is forbidden on every
Wednesdays and Fridays and during the 55 days of fasting between February and April and
15 days in August. There are about 200 fasting days per year in the Ethiopian Orthodox
church and most of the milk during this period is processed into Ayib and butter for later sales

and consumption (Tanngka et al., 2002).



2.1.6 Consumers’ belief on consuming and using milk and milk products

It is considered that fresh whole milk and butter have medicinal and cosmetic values. Fresh
whole milk is consumed to neutralize toxins. Women put butter on the top of their head,
which is assumed to have dual purpose as hair dressing and to entire headaches (Zelalem and
Inger, 2000a). Almost all consumers of camel milk believe that it has medicinal value and as a
result they use it for treating malaria or jaundice, gastrointestinal disorders and strong cough
(Tezera Getahun and Hans, 2000). In China many people treat milk as a supplement for
mothers’ milk for infants, and as a special nutritious food for sick or elderly people (Zhang et

al., 2002).

2.1.7 Consumer preference for milk

Sour milk is by far the most preferred milk product; followed by evaporated milk, fresh milk
and local butter. In addition there was a clear preference for local butter to imported butter
and margarine. Yoghurt is the most preferred dairy snack, followed by ice-cream, which is
especially popular among children (Hans, 1992).

In Kenya raw milk is so popular due to the cheaper price than pasteurized milk, taste, and
high butter milk content of raw milk, availability in variable quantities and easier to prepare.
Few consumers prefer dairy products produced at home to the fresh whole milk due to the off
flavors absorbed and present in the unfermented milk which may not felt in the fermented
milk (Zelalem and Inger, 2000a).

In Jijiga and Shinle, camel milk is highly preferred for consumption when it is in fresh form
with tea. The soured milk is usually preferred with boiled sorghum, rice, or maize porridges
(Tezera and Hans, 2000). Generally in Ethiopia organoleptic properties of dairy products are
the commonly used quality tests while purchasing or consuming the dairy products in most

parts of the country (Zelalem and Bernand, 2006).

2.2 Milk Composition, Nutrition and Health Effect

2.2.1 Lipids

In average, milk contains about 33 gm total lipid (fat)/litter (USDA, 2007). Triacylglycerols,

which account for about 95 % of the lipid fraction, are composed of fatty acids of different



length (4-24 C-atoms) and saturation (Jensen and Newburg, 1995). Each triacylglycerol
molecule is built with a fatty acid combination giving the molecule liquid form at body
temperature.

More than half of the milk fatty acids are saturated fatty acid, accounting to about 19 g/It
whole milk (USDA, 2007). The specific health effects of individual fatty acids have been
extensively studied (Mensink, 2003). Butyric acid (4:0) is a well known modulator of gene
function, and may also play a role in cancer prevention. Caprylic and capric acids (8:0 and
10:0) may have antiviral activities, and caprylic acid has been reported to delay tumor growth
(Thormar et al., 1994). Lauric acid (12:0) may have antiviral and antibacterial functions (Sun
et al., 2002), and might act as an anti caries and anti plaque agent (Schuster et al., 1980).

Interestingly, Helicobacter pylori can in fact be killed by this fatty acid (Sun e? al., 2003).

Another interesting observation is that capric and lauric acid are reported to inhibit COX-I
and COX-II (Henry et al., 2002). Stearic acid (18:0) does not seem to increase serum
cholesterol concentration, and is not atherogenic (Mensink, 2003). In contrast to this, the
saturated fatty acids lauric, myristic and palmitic acid have low-density lipoprotein (LDL) and
high-density lipoprotein (HDL) cholesterol-increasing properties (Mensink, 2003).

High intake of these acids raises blood cholesterol levels (Mensink, 2003). And diets rich in
saturated fat have been regarded to contribute to development of heart diseases, weight gain
and obesity (Insel et al., 2004).The increase in HDL cholesterol caused by the saturated fatty
acids lauric-, myristic- and palmitic acid has beneficial effects as the reverse cholesterol
transport is increased (Insel er al., 2004). HDL can also act as an antioxidant and prevent
oxidation of LDL particles in the blood, and it may protect against infections and against

toxins from microbes (German et al., 2004).

Oleic acid (18:1¢9) is the single unsaturated fatty acid with the highest concentration in milk
accounting to about 8 g/litter whole milk (USDA, 2007). Oleic acid is considered to be
favorable for health, as diets with high amounts of monounsaturated fatty acid will lower both
plasma cholesterol, LDL-cholesterol and triacylglycerol concentrations (Kris-Etherton et al.,
1999), and replacement of saturated fatty acids with cis-unsaturated fatty acids reduces risk

for coronary artery disease (Mensink, 2003).



The unsaturated fatty acids are reactive as they may give oxidative stress with free radicals
and secondary peroxidation products (different aldehydes such as malonedialdehyde and 4-
hydroxynonenale) that may be harmful to proteins and DNA in the cells (Bartsch et al., 2002;
Bartsch and Nair, 2004). Milk fat is rich in oleic acid and it has a very high ratio oleic
acid/polyunsaturated fatty acids. A diet rich in milk fat therefore may help to increase this
ratio in the total dietary fatty acids (Haug et al., 2007).

The concentration of polyunsaturated fatty acid (PUFA) in milk is about 2 g/t (USDA, 2007),
and the main PUFA in milk are linoleic- (18:2 omega-6) and alpha-linolenic (18:3 omega-3)
acid. These fatty acids may be converted to fatty acids with 20 carbon atoms, i.e. arachidonic
acid (20:4 omega-6) and eicosapentaenoic acid, (EPA) (20:5 omega-3), and further converted

to eicosanoids; metabolically very active compounds with local functions.

Bovine milk, milk products and bovine meat are the main dietary sources of the cis 9, trans 11
isomer of conjugated linoleic acid (9c,11t-CLA) (Wabhle et al.,2004). Milk content of 9c, 11 t-
CLA vary considerably but may constitute about 0.6 % of the fat fraction (Stene et al., 2002;
Bell et al., 2006). Studies have shown that especially 9c, 11t-CLA can improve plasma
cholesterol status (Tricon et al., 2004; Valeill et al., 2004).

2.2.2 Protein

Bovine milk contains about 32 gm protein per litter (USDA, 2007). The milk protein has a
high biological value, and milk is therefore a good source for essential amino acids. In
addition, milk contains a wide array of proteins with biological activities ranging from
antimicrobial ones to those facilitating absorption of nutrients, as well as acting as growth
factors, hormones, enzymes, antibodies and immune stimulants (Clare et al., 2000). The
nitrogen in milk is distributed among caseins, whey proteins and non-protein nitrogen. The

casein content of milk represents about 80% of milk proteins.
Several studies has suggested that there is an association between milk consumption and

blood pressure; as hypertension is inversely related to milk consumption in some

epidemiological- and intervention studies. It has been suggested that some milk peptides have
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antihypertensive effects, both by inhibiting angiotensin-converting enzyme, having opoid-like

activities, antithrombotic properties and by binding minerals (Jauhiainen and Korpela, 2007).

Milk is especially rich in essential amino acids and branched chain amino acids. In addition to
provide substrates for protein synthesis suppress protein catabolism and serve as substrates for
gluconeogenesis, they also trigger muscle protein synthesis and promote protein synthesis
(Layman, 2003 and Etzel, 2004).

Essential amino acids are important in muscle protein synthesis (Wolfe, 2002), and the
branched chain amino acid leucine in particular triggers muscle protein synthesis which is

sensed by the insulin signaling pathway (Etzel, 2004).

Fresh milk may be a good source of glutathione, a tripeptide of the sulphur amino acid
cysteine, plus glycine and glutamic acid. In the organism glutathione has the role as an
antioxidant. Glutathione appears to have different important roles in leukocytes, as a growth
factor, as an anti-apoptotic factor in leukocytes and to regulate the pattern of cytokine
secretion. GSH, moreover, is also central for antioxidative defense in the lungs, which may be
very important in connection with lower respiratory infections including influenza (Cai et al.,

2003).
2.2.3 Minerals, vitamins and antioxidants

Milk contains many minerals, vitamins and antioxidants. The antioxidants have a role in
prevention of oxidation of the milk, and they may also have protective effects in the milk-
producing cell, and for the udder. Most important antioxidants in milk are the mineral
selenium and the vitamins E and A.

The calcium concentration in bovine milk is about 1 g/It. Getting enough calcium in the diet
gives healthy bones and teeth, and it may also help prevent hypertension, decrease the odds of
getting colon or breast cancer, improve weight control and reduce the risk of developing

kidney stones (Insel et al., 2004).

_Selenium is important in human health; it has a role in the immune- and antioxidant system

and in DNA synthesis and DNA repair (Dodig and Cepelak, 2004). Selenium protects against

11



many (but not all) types of cancer (Insel ef al., 2004).There are indications that selenium may
protect against asthma, and that low selenium intake may worsen the asthma symptoms
(Allam and Lucane, 2004). Selenium deficiency has even been linked to adverse mood states
(Rayman, 2002). Selenium is also a component of enzymes involved in metabolism of thyroid

hormone.

lodine is an essential component of the thyroid hormones. These hormones control the
regulation of body metabolic rate, temperature regulation, reproduction and growth. The
recommended iodine intake is 150 ug/d for adults (Insel et al., 2004). Accordingly, a daily
intake of 0.5 liters milk with an average content of 160 ug iodine/It meets about 50% of the
requirement.

Magnesium is ubiquitous in foods, and milk is a good source, containing about 100 mg/It milk
(USDA, 2007). Recommended intake is 400 mg/day for men and 310 mg/day for women
(Insel et al., 2004). Magnesium has many functions in the body, participating in more than
300 reactions. Magnesium deficiency has been linked to atherosclerosis, as studies have
shown that deficiency may give oxidative stress (Hans, 2002).

Zinc 1s an essential part of several enzymes and metallo proteins. Zinc has several functions in
the body, in DNA repair, cell growth and replication, gene expression, protein and lipid
metabolism, immune function, hormone activity, etc (Insel et al., 2004). Milk is a good zinc
source; containing about 4 mg/lt (USDA, 2007).

Vitamin E concentration in milk is about 0.6 mg/It (USDA, 2007), but may increase 3—4 folds
by proper feeding regimes. In whole milk, alpha-tocopherol is the major form of vitamin E
(>85%); gamma-tocopherol and delta-tocotrienol are present to a lesser extent, about 4 %
each of the sum of tocoferols and tocotrienols (Kuashik, 2001).

Milk is a good source of retinoids, containing 280 ug per litter (USDA, 2007). Recommended
daily intake is 700900 ug/day (Insel et al., 2004). Vitamin A has a role in vision, proper
growth, reproduction, and immunity, cell differentiation, in maintaining healthy bones as well
as skin and mucosal membranes (Insel et al., 2004).

Bovine milk contains 50 ug, folate per litter (USDA, 2007). Studies indicate that 5-methyl-
tetrahydrofolate is the major folate form in milk (Forssen et al., 2000). Recommended intake

of folate is 400ug/day for adults (Insel et al., 2004). Folate-binding proteins occur in
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unprocessed milk, pasteurized milk, spray-dried skim milk powder and whey (Forssen et al.,
2000).

Milk is a good source of riboflavin, 1.83 mg riboflavin/It milk. Daily recommended intake is
1.1 and 1.3 mg for women and men, respectively (Insel et al., 2004). Riboflavin is part of two
important coenzymes participating in a numerous metabolic pathways in the cell. It has a role
in the antioxidant performance of glutathione peroxidase and DNA repair via the

ribonucleotid reductase pathway.

Milk is also a good source of vitamin B12, being 4.4 ug/litter (USDA., 2007). The daily
recommendation is 2.4 ng (Insel et al., 2004). Vitamin B12 is found only in animal foods, and
plays a central role in folate and homocysteine metabolism, by transferring methyl groups.
Vitamin B12 deficiency may cause megaloblastic anaemia and breakdown of the myelin

sheath.

2.3 The Importance of Cow’s milk and Nutritional status of Children

2.3.1 Importance of cow’s milk

Milk and dairy products as nutrient dense sources of macro and micronutrients play a key role
in healthy human nutrition and development throughout life, especially in childhood (FAO,
2013). Cows’ milk provides energy and high-quality protein (defined as protein that supports
optimal growth). It is an excellent source of all the essential amino acids including lysine
which is often limiting in plant/cereal based diets. Milk and dairy products can make a
significant contribution to meeting the required nutrient intakes of calcium, magnesium,
selenium, riboflavin, vitamin B, and pantothenic acid (FAO, 2013).

The beneficial effect of milk on weight gain and linear growth among nutritionally or socio-
economically disadvantaged young children was observed. The strongest effects may be seen
on the growth of children with existing undernutrition (Hoppe et al., 2006; Wiley, 2009;
Michaeleson et al., 2009 and Da beer, 2012).

Milk is important for treatment of undernutrition both in industrialized countries where almost
all products used for enteral feeding of malnourished hospitalized children and adults are
milk-based and in developing countries, leading to higher recovery rates (Michaelson et al.,

2011).
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Milk consumption increased skeletal bone mass in younger people (FAO, 2013). Milk and
dairy products decreased risk of dental caries; including the relationship between maternal
consumption and dental health in their children (Tanngka et al., 2012) hard cheese decreases
the risk of dental erosion.

A higher intake of animal sourced foods (ASF) has been associated with better growth,
micronutrient status, cognitive performance, motor development and activity in children (Dror
and Allen, 2011; Hoppe et al., 2006; Michaeleson et al., 2009 and Da beer, 2012).

People with cows’ milk allergy have a significant risk of poor bone health and early
osteoporosis (Nachshon et al., 2014).

In general children’s diets that are low in dairy have been associated with increased risk of
fracture in children (Goulding et al., 2004 and Konstantynowicz et al., 2003) and a doubling
of hip fracture later in life as seen in American postmenopausal women, independent of

current milk or calcium intake (Kalkwarf et al., 2003).

The greatest challenge of dairy products consumption by the poor is the price. Like other
animal-source foods, dairy products tend to be a more expensive source of energy compared
with cereal staples in developing countries. At times of economic stress livestock products are
replaced by other proteins or starchy staples, and consumption of animal products generally

rises as incomes rise (FAO, 2009).

FAO states that a balanced diet is a core part of food security and ensuring access to sufficient
safe and nutritious food will help eradicate hunger and poverty. Milk and dairy products hold
potential to improve nutrition and livelihoods for hundreds of millions of poor people
throughout the world. Milk, yoghurt, ghee and cheese are known and accepted foods in many
cultures, making it easy to encourage people to consume them. It seems highly likely that
there would be an improvement in the food security of the poor if more dairy products were

added to their diet (FAO, 2013).

Milk and dairy products can play a particularly important role in human nutrition in both
developed and developing countries especially where the diets lack diversity through either

poor food choices or poverty (FAO, 2013). Milk and dairy products can add much needed
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diversity to plant-based diets and can contribute to promoting child growth. They are nutrient
dense and provide energy, high-quality protein and micronutrients in an easily absorbed form
that can benefit both nutritionally vulnerable people and healthy people when consumed in
appropriate amounts.

In children with poor nutritional status, the addition of milk to the diet is likely to supply
nutrients that are important for growth (Hoppe et al., 2006). Milk is also an efficient vehicle
for delivering several critical micronutrients and improving the nutritional status of pregnant
and lactating women and the growth of young children. Policy-makers must ensure that not
only sufficient staple foods are produced but a variety of micronutrient-rich foods are
accessible to the world’s poor and malnourished.

Cow’s milk protein is a key ingredient in products used for treatment of severe acute
malnutrition (SAM), such as F-100 and ready-to-use therapeutic foods (RUTFs).

In F-100, cow’s milk is the only protein source, and in RUTFs, cow’s milk provides typically
about 50% of the protein content. These products have been very effective in improving
recovery and in reducing mortality, and there is general agreement that dairy protein should
be the main protein source in products used to treat SAM (Michaelsen, 2013).

There is convincing evidence that dairy protein has a specific stimulating effect on linear
growth and effective in promoting weight gain in children with malnutrition (Hoppe et al.,
20006)

Studies on cow’s milk and linear growth show an effect in children in both developing and
industrialized countries, suggesting that milk has a growth-stimulating effect even when
nutrient intake is adequate. Many studies suggest that this is due to a stimulating effect on

plasma insulin-like growth factor 1 (IGF-1) (Michaelsen, 2013).
2.3.2 Nutritional status of children

An estimate of 230 million under five children is chronically malnourished in developing
country (Poel et al., 2008). In Sub Saharan Africa, 41% under five children are malnourished
(FAO, 2008). Worldwide, more than one billion people are undernourished (Habicht, 2008)
and under nutrition contributes to more than 30% of all deaths in children below five years
(UNICEF, 2009). Under nutrition includes being stunted (low height for age), wasted (low
weight for height) and underweight (low weight for age).
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The causes of under nutrition are multi factorial and embrace inadequate dietary intake and
diseases, food insecurity, inadequate care, unhealthy environment and inadequate health
services (UNICEF, 2009). The growth of children was related to socio economic environment
in which they live and children from developing countries grow more slowly and achieve a
shorter adult height than those from wealthier regions (Poel er al., 2008). Wasting is a
measure of thinness; a wasted child has suffered from substantial weight loss, usually as a

consequence of acute food shortage and/or diseases (UNICEF, 2003).

Ethiopia has the second highest rate of malnutrition in sub Saharan Africa. According to the
2011 Ethiopia Demographic and Health Survey, 9.7% of children under the age of five are
acute malnutrition (wasting), 28.7% are underweight, and 44.4% are -chronically
malnourished (stunted) and in Tigray region, 10.3% of children under the age of five are

wasted, 35.1% are underweight, and 51.4% are stunted (EDHS, 2011)
2.3.3 Anthropometric indicator

To assess the nutritional status of children in low and middle-income countries, an
anthropometric indicator such as height-for-age (stunting), weight-for-age (underweight) and
weight-for-height (wasting) is an important tool. The global trends of under nutrition from
1980 to 2000 showed that there is no remarkable improvement in the prevalence of wasting,
but limited improvement in stunting as well as underweight. Stunting was declined by 14%
and underweight by 7% (Dewey and Adu-Afarwuah, 2008).

Wasting and underweight are significantly associated with proximal factors of morbidity such
as feeding practices and child health status. Socioeconomic factors such as mother’s
education, presence of a latrine, de-worming status, environmental factors such as
maternal/reproductive and health delivery, morbidity like history of fever, child health status

are significantly associated with stunting ( Wamani e al., 2005).
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2.4 Determinants of Child Nutritional Status

2.4.1 Sex of child

Sex is an important determinant for childhood under-nutrition. Boys are more vulnerable to be
stunted than girls (Kandala et al., 2011). However, a study conducted in India, revealed that
girls suffered more from stunting than their counterparts. But generally boys are more prone

to underweight than girls and the association is statistically significant (Kumar et al, 2006).
2.4.2 Age of child

Age is a factor influencing the variation on under-nutrition among children. Literature studies
showed that second year of life is vulnerable for stunting and underweight. The highest
prevalence of stunting and underweight was found within the age group among under-five
children. The rate of stunting declined after two years of age. However, wasting was found at
higher level among the age group between 37- 48 months (Kumar e? al., 2000).

A study finding from Mozambique has showed that two to five year of children are more
vulnerable in terms of their health and nutritional status compared to the younger children. At
that stage, they are more dependent on complementary foods along with breast milk. Their
mobile nature requires high energy to maintain growth and development and becoming used
to the variety of family foods. Hence, increasing the exposure to environmental contaminants
might lead them to a higher risk of infectious diseases and poor health. Thus, food safety as
well as factors of environmental hygiene becomes more crucial for their optimum growth and
development (Garrett and Ruel, 1999). The higher prevalence of wasting was found among
the age group between 48-59 months old children (Hien and Kam, 2008). Children aged 6-11
months and 24-35 months are more vulnerable to under-nutrition (Pongou et al., 2006).
Another study, conducted in the Democratic Republic of Congo found that age is a strong
determinant of stunting among the age of under-five children. There is an inverse linear
association between age group and stunting. As the age of the children is increasing, the risk
of being stunted also increases. Among the stunting prevalence, the highest prevalence was
found among the age group of five years while the lowest prevalence of stunting was in the

age group of one-year-old children (Kandala et al., 2011).

17



2.4.3 Residence

Residence has a significant impact on child nutritional status. Based on an observational
study, it has been found that rural and mountainous children have a higher risk to become
undernourished for all three forms of anthropometric indices (underweight, stunting and
wasting) compared to urban children. Children of mountainous areas are the most vulnerable
among the three area of residence (Hien and Kam, 2008).

Also, a study in Democratic Republic of Congo depicted that the area of residence is an
influential factor of stunting. Rural children are more stunted than urban children. The rate of
stunting among children is differing from their place of birth. More stunted children were

found among the ones not born at hospitals (Kandala et al., 2011).
2.4.4 Sex of household head

A study conducted in Bangladesh showed that a better nutritional status was seen among
female headed household members, particularly better nourished children. The fact that
women who are in charge of the budget, were more child and nutrition inputs-centered, hence
could prefer to buy better foods and seek better medical care for their children (Pryer et al.,
2003).

It is assumed that women are much more involved in child healthcare and the older the

mother, the more important the care for her child (Sunkanmi, 2012).
2.4.5 Family size and number of children

Family size has been positively associated with the nutritional status of under-five children.
However, the number of under-five children in a household negatively associated with the
nutritional status. In families having more than three children, the children were on average
four or even more times are more likely to be underweight, stunted, wasted compared to those
having less than three children (Hien and Kam, 2008).

A study showed that with a ten percent increase of the number of under-five children within
the family, the chance of being stunted increased by 3.7 percent. Several studies revealed that
households with a small number of children have more chance to consume adequate energy.
Intra-household food distribution does not favor the food intake of young children, especially

female children (Garrett and Ruel, 1999).
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2.4.6 Mother’s educational level

Several studies have been conducted over the past decade and found that mother’s schooling
level and child survival has a nearly universal and positive association. This association has
been persisting even when the other variables like socio-economic factors have been kept
constant (Govindasamy and Ramesh, 1997).

A study in India showed that for a better use of healthcare services , maternal education
presume to be a more significant, powerful and positive predictor when considering alo other
background factors such as maternal residence, work status , caste and religion, age, sex and
birth order of the children. Mother’s who have at least middle school education are 40 to 60
percent more likely to use in a better way the health care facilities for the treatment of their
children suffering from infectious diseases (ARI and diarrhea and so on) compared to illiterate
mothers. Women educated with at least some years of primary school education are two times
more likely to be utilizing modern healthcare services compared to illiterate women
(Govindasamy and Ramesh, 1997).

Mother’s who are educated may have a strengthened capacity to substitute with less expensive
sources of nutrients at the periods of recessions, thereby mitigating the risk of under-nutrition
of their children. However, those mothers who have limited education and low economic
status have less chance for such type of substitution (Weil et al., 1991).

Mother education is a crucial determinant of child malnutrition. It has been found that mother
education has a linear association with child’s stunting. The highest prevalence of stunting
was found among the mothers with no schooling and followed by mothers with primary
education. The lowest prevalence was found among mothers with secondary education,
followed by higher education. Household’s socio-economic status is one of the strongest
determinants of child under-nutrition. It has a great influence on stunting among the children
of under-five years and is linearly associated with stunting. The highest rate of stunting was
found among the poorest group, followed by children whose household economic status was
poor at middle class. Lowest stunting was found among children of households with high

economic status considered as richest (Kandala et al., 2011).

There are 3 major pathways of influence, linking between maternal schooling and child

mortality. Firstly, educated women can take the decision to break away the tradition. For
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better results they can seek the modern means of safeguarding for their own health as well as
for their children. Educated mothers can take the challenges of neglecting childhood
morbidities as they are concerned on the remedy for childhood morbidities. They can use the

modern means to keep safe their children from illnesses (Cleland, 1990).
2.4.7 Mother’s occupation

Mother’s occupation has a positive association with the nutritional status of children younger
than five years. A study found that mothers engaged with office work has significantly less
underweight and wasted children compared to them who are occupied as a laborer, farmer and
housewife. Mother’s occupation is also significantly associated with child stunting. But the
risk for being stunted by the type of occupation is not as high compared to underweight and

wasting (Hien and Kam, 2008).
2.4.8 Mother’s Body-Mass-Index

Studies have found that there is a significant association between maternal Body-Mass-Index
(BMI) and child nutritional status. Children of malnourished mothers had a higher risk of
being underweight compared with children of well nourished mothers. The reason behind is
that mother with poor nutritional status may not be able to provide sufficient breast milk due
to their inadequate intake of nutrients. Maternal malnutrition could be a hindrance for her

child’s growth and development (Rayhan and Khan, 2006).
2.4.9 Infant and young child feeding practices

Infant feeding practices is a strong determinant of stunting as well as of underweight among
the under five year’s children. Studies have shown that the proportion of underweight and
stunted children is significantly lower whose mothers initiated breastfeeding within six hours
of birth. A higher prevalence of both stunting and underweight is found among under five
children who are deprived from colostrums. Improper complementary feeding is a risk factor
for underweight among children. More underweight children were found among the groups
who did not get proper complementary foods follow their needs (Kumar et al., 2006).

Duration of exclusive breastfeeding is an important determinant of child nutritional status.
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Children of mother’s who were exclusively breastfeeding their infants for less than six
months, had a higher risk on being underweight, stunted and wasted compared to the children
whose duration of exclusive breastfeeding is up to six months (Hien and Kam, 2008).

Inadequate dietary intake by the children due to frequent infectious diseases is considered to

be an immediate cause of stunting (Frongillo et al., 1997).
2.4.10. Inadequate food intake and improper health care

Poor maternal nutritional status at conception and under nutrition in utero, inappropriate or
inadequate breastfeeding, delayed and inadequate complementary feeding, poor absorption of
nutrients due to parasites or intestinal infection or the combination of these factors are
considered the most common immediate causes of poor growth among children in developing

countries (Allen and Gillespie, 2001).

Child malnutrition is a complex phenomenon. Nutritional status of children is influenced by
multiple factors. Inadequate food intake and improper health care are the most important
immediate factors causing childhood’s under nutrition. However, both factors are highly
related with household socio-economic status. Allocation of household’s resources on food
and healthcare and the household’s decision maker attitudes on children are the influential
factors on child nutritional status. Studies showed that better nourished children are found in

households with higher land resources (Bhuiya et al., 2001).
2.4.11 Environmental contamination factors

A study in Bangladesh demonstrated that the better the use of appropriate sanitary means to
defecate was significantly associated with better child nutrition (Pryer et al., 2003).

Unhygienic environment caused by unavailability or poor accessibility of clean and safe water
and defecation in an open place, increases the probability of infectious diseases that leads the

children to certain types of under nutrition (UNICEF, 1990; and Engle, 1992).
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Independent variables

Socio- Demographic factors
Sex and age of child,

-age of mother/respondent,

- heath status of child,

-marital status

- family size

A

‘L Dependent variable
Socio-economic factors Nutritional status of children
-Educational status of care giver, interms of
-occupation of mother, - stunting
-Household income, > - wasting
-wealth index, residence, - Underweight
-feeding practice,
- Cow milk consumption

A

\ 4

Socio-Behavioral factors

-Leftover food to child,

- refusing milk and milk products to child,
-feeding with older siblings,

-meal pattern,

-primary caretaker,

- feeding with the adults,

-food restriction

Figure 2. 1: Conceptual framework
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3. MATERIALS AND METHODS
3.1 Study Area

Kilteawulaelo district is geographically located between 39° 30° E - 39° 45’ E longitude and
13° 45> N -14° 00’ N latitude in the eastern part of Tigray at a distance of 45 km from
Mekelle. It borders with Howzien and SeaseTsadamba districts in the north, Atsbi Womberta
in the east, DougaTembien in the west and Mekelle in the South. The district currently
encompasses a total of 19 villages and 64 goats. Kilite Awulaelo district is classified in to
three main agro-climatic zones. These are 15% Dega, 82% Wina Dega and 3% kola agro-
climatic zone.

The altitude of the district ranges from 1980 to 2500 m above sea level. The average daily
temperature of the area range between 15 °C and 30 °C, the mean annual rainfall of the area is
about 558 mm. The population of the district is estimated to be 117,862 in 2005 (CSA, 2005).
Out of the total population, 60,330 (51.2%) were female. About 70.3% of the population lives
in rural areas. The rural household heads in the district were 21,676 of which 7157 (33%)
were female (OKAWARD, 2014). The dominant crops grown in the area include wheat,
barley, hanfetsa and teff. The irrigated land of the study district accounts 752 ha (3.9% of the
cultivated land). The livestock populations of the district include 13,048 oxen, 46,188 cattle,
46,418 small ruminants 6,644 beehive, 42,733 poultry and 13,036 equines (OKAWARD,
2014).
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Map of the study area
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Figure 3. 1: Map of the study area

Source: Kilteawlaelo agriculture and rural development office

3.2 Study Design

Community-based cross-sectional survey design was undertaken. For the questionnaire

survey, mothers/care givers having children in the age of 2 up to 5 years were selected.

Children in the age of 2 up to 5 were used for anthropometric measurements
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3.3 Population

The source population for this study was all children aged 2—5 years old with their mothers of
kilteawlaelo district
The study populations were children aged 2 to 5 years from the randomly selected villages of

Kilteawlaelo district.

3.4 Inclusion and Exclusion Criteria

The inclusion criteria was all children age 2 to 5 years old for anthropometric measurements
and mothers/cargivers were the key respondent during the questionnaire survey.

The Exclusion criteria were children who were seriously ill at the time of survey, disabled
children and those who lived less than six months in the study area and leaved the district.

3.5 Sample Size and SamplingPprocedure
3.5.1 Sample size determination

Sample size was computed by using single proportion formula (Cochran 1963:75) by using 95
% confidence interval and 5 % level of precision for stunting, 3% level of precision for

wasting and 4% level of precision for underweight as described below.

*P(1-P)
(Z, / ,)“P(1—-P
n = 5
e
Where; n = sample size, e= level of precision, Zzoc/z the abscissa of the normal curve that cuts
off an area a at the tails, P is the estimated proportion of an attribute that is present in the
population.

According to Mini EDHS (2014) the study sample size was calculated using the proportion of
stunting (45.7%), wasting (14.3%) and underweight (31.3%) for Tigray region as follow:

M _(1.96) x0.457(1-0.457)
- (0.05)2

~382
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N (1.96)2 x0.143(1-0.143)

2 ~524
(0.03)2

N _(1.96)?x0313(1-0313)
(0.04)2

~517

From the above calculated sample size nj, n, and n3 which are 382, 524 and 517 respectively
plus 10 % non responsive rate i.e. the total sample size for each was n;= 421 n,= 577 and n3=

569. Therefore, the largest sample size which is n, = 577 was taken for the study.

3.5.2 Sampling Procedure

Two stage sampling method was used; in which, firstly, Kilteawlaelo District was selected
purposively as study site. Then from the total 19 villages of the district, 30% of which six
villages were selected randomly with lottery method for this study. Following this, list of all
24 to 59 months of age children were obtained from each selected villlages’ health post.

Next, the total sample size (577) was distributed to each of the selected six villages using
proportionate allocation. Therefore, the sample size of each selected village was Genfel =101,
Tahtay adiksanded = 99, Negash= 103, Agulae =103, Mesanu = 93 and Kihen = 78 children.
After allocated this sample size to each village, the required sample size was selected using
computer generated simple random sampling technique from the list of total number of

children of two to five years age from each selected kebeles.

3.6 Data Collection Procedures and Quality Control

Data collection from the selected six villages (Kihen, Mesanu, Agulae, Negash, Genfel and
tahtay adi ksanded) of kilteawlaelo district was conducted from May to July 2015. Data was
collected using structured and semi-structured interviewer administered questionnaire for the
survey and anthropometric measurements for child nutritional status measurement. The
questionnaire was adapted from different relevant studies and was first developed in English
and then translated in to Tigrigna and back translated to English by different persons to check

for their consistency. Pretest was conducted in other nearby village of another district which
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was Enderta district and there were some items that need adjustments. The data was collected
by 12 health extension workers, 3 development agents and 3 supervisors diploma in nurse
who were given training for three days on how to collect the information of the questionnaire
and handle the collected data; and the overall activity was coordinated by the investigator.
Data quality was addressed by training data collectors and supervisors and providing day-to-
day supervision during the whole period of data collection. The supervisors were responsible
to care of smooth process of data collection. At the end of each day, the questionnaires were
checked for completeness.

Anthropometric measurements: Age, sex, weight and height were recorded.

Age: Was collected from the mother and available vaccination cards, baptismal certificates or
other forms of informal recording. When these recordings were not available, a calendar of
locally important events was used.

Sex: was recorded from the participant as female and male.

Weight: Weight of the lightly clothed children was measured to the nearest 100 g by UNICEF
weighting Scale. The weighting scale was calibrated by known 2.5 kg material.

Height: Height of children aged 24-59 months measured in a standing position to the nearest
0.1 cm using a board with an upright wooden base and a movable headpiece being the child
barefooted and free of head wearing.

Finally, WHO growth standard chart for 2 to 5 years for boys and girls was used to calculate
height-for-age (HAZ), weight-for-age (WAZ) and weight-for-height (WHZ) z-scores.
Children with HAZ, WAZ and WHZ below -2 were characterized as stunted, underweight and
wasted, respectively. These variables considered as the dependent variables during statistical

analysis.
3.7 Data Processing and Analysis

The data from the questionnaire were entered, sorted; cleaned and analyzed using SPSS
version 20 and anthropometric measurements was calculated using WHO growth chart for
age. Binary logistic regression was used to see the independent effect of predictors on
outcome variables. Candidate variables from bivariate analysis were selected and transferred
to multi variable binary logistic regression by using pre set p-value of < 0.2 to include

important variables. Enter method standard regression model building technique was used to
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build final model. Before building final model, multi co linearity effect was assessed and the
VIF (variable inflection factor) > 10 was used as cut off point. Furthermore, confounding was
managed using the multivariate analysis. The final model was then tested for its goodness of
fit by Hosmer and Lemeshow p-value and > 0.05 was best fit and all the models were fit for

the respective outcome variables. Significance was declared when p-value was < 0.05.

3.8 Study variables

3.8.1 Dependant variable

Child nutritional Status in terms of wasting, stunting and underweight

3.8.2 Independent variables

Socio-demographic factors; selected village, Sex and age of child, age of mother/care giver,
sex of household head, marital status and family size

Socio-economic; Educational status of mother and father, occupation of mother & father,
Household income, wealth index, residence, feeding practice, source of cow milk, milk
availability and milk consumption, child vaccine, child disease status and sanitation.
Behavioral factors; Leftover food to child, refusing milk and milk products to child, feeding

with older siblings and adults, meal pattern, primary caretaker and food restriction
3.9 Operational definitions

Nutritional status: refers to the physical measurement of children in height and weight. The
data was obtained by measuring height to the nearest 0.1 cm using a wooden height
measuring board, weight to the nearest 0.1 kg on a battery powered digital scale and MUAC
measured by MUAC measuring tap. Theerefore, the classification was based on: Height for
age Z-score (<-2 SD) = Stunted, Weight for age Z-score (<-2 SD) = Underweight, Weight for
height Z-score (<-2 SD) = Wasted and MUAC measurement (<11 cm) = Sever under
nourished. Height for age Z-score and Weight for age Z-score focus on chronic malnutrition
where as Weight for height Z-score and MUAC are for acute malnutrition.

Anthropometric: is measurement that allows classification of children into categories of

nutritional status according to developed standards or reference data (WHO, 2006).
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Milk consumption: refers to feeding pattern of milk in terms of serving in a day for the
children. The milk consumption according to guidelines is two to three servings per day.
Therefore, this study addressed by assessing the servings and amount of servings per day of
milk consumption of the children

Cow’s milk availability: refers the presence of cow’s milk in the study area weather the
participants their own production or some other nearby producers. It was mainly categorized
in to 0= not available 1= yes, available

Cow’s milk source: refers to the source of milk for consumption for the child in particular
and to the household in general. This was categorized in to 1= from own production 2= from
market 3= gift from neighbor, relatives or some other

Cow’s milk serving: refers to the amount of cow’s milk provided to the child in one serving.
In this study it was categorized in to local serving equipments i.e. 1= one coffee cup, 2= one
tea cup, 3= one cup and 4= one glass. According to USA and UK guidelines One serving =
200mls milk or 30g cheese or 125g pot of yoghurt. Children should have at least 350mls milk
per day but no more than 600mls.

Total amount of cow’s milk: refers to the total number of servings and amount of milk taken
by the child per day. It was categorized as 1= one coffee cup 100 ml, 2= one tea cup 150 ml,
3= one cup 250 ml and 4= one glass 300 -400 ml

Income of the household: the average income of the family per month from the crop
production, livestock production, labour, salary or business/trade. It was categorized as <
1000 birr, 1000 -5600 birr, 5700 — 20000 birr and > 20000 birr based on the safety net
benchmark.

Source of water: refers to the drinking water of the household. It was assessed by the
classification of 1) river water, 2) stream water 3) unprotected well, 4) protected well 5) hand
pump/water tap

Water treatment: refers to the treatment of drinking water obtained from the source of water
before giving to a child. This was categorized as 1) boiling, 2) chemical use and 3) no
treatment used.

Occasion for hand washing: refers to the time of hand washing situation of the household.
This was categorized as 1) after eating 2) after defecation 3) before feeding child 4) after

cleaning child’s bottom and 5) in all situations.
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Occasion for soap use: refers to the condition where the participants use soap for hand
washing. This was categorized as 1) after eating 2) after defecation 3) before feeding child 4)
after cleaning child’s bottom and 5) in all situations.

Father occupation: refers to the present job of father. It was categorized 1) own farm work 2)
daily laborer 3) salaried employee 4) business/trade 5) other (specify).

Father educational level: refers to the highest education level of the child’s father. This was
assessed based on 1) unable to read & write 2) able to read & write 3) elementary school
completed 4) secondary school completed 5) diploma 6) degree

Mother occupation: refers to the present job of mother. It was categorized 1) own farm work
2) daily laborer 3) salaried employee 4) business/trade 5) housewife 6) other (specify).
Mother educational level: refers to the highest education level of the child’s mother. This
was assessed based on 1) unable to read & write 2) able to read & write 3) elementary school
completed 4) secondary school completed 5) diploma 6) degree

Wealth index: it was developed based on the ownership of fixed assets including radio/tape,
television, table/chair, refrigerator, sofa, watch, motorcycle, mobile/telephone and others
using factors analyses. The wealth index was then rank divided into tertiles.

Exclusive breastfeeding: where an infant receives only breast milk and no other liquids or
solids, not even water, with the exception of drops or syrups consisting of vitamins, mineral

supplements or medicines (Bland, 2007)

3.10 Ethical consideration

Ethical clearance was secured from ethical review board of institute of Chemical and food
process engineering Bahir Dar University. Permission for use of secondary data and actual
study was also obtained from the districts Agriculture and health offices. In addition to this,
verbal consent was provided to the participants. Communication of results to concerned

bodies was performed for the maximization of benefits of the community.
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4. RESULTS

From the total sample size (577) allocated proportionally to each selected village
(Genfel=101, Tahtay adiksanded= 99, Negash= 103, Agulae= 103, Mesanu=93 and Kihen=
78), 530 children (Genfel= 95, Tahtay adiksanded= 93, Negash= 97, Agulae= 97, Mesanu=
87 and Kihen= 61) with their mothers’s or caretakers were participated in this study with a

response rate of 92 %.

Table 4. 1: Prevalence of undernutrition of children 2 to 5 years

Indices of Nutritional status (n=530) Frequency Percentage
Wasting

» Not wasted (= -2 SD) 472 89.1

» Wasted (< -2 SD) 58 10.9
Stunting

> Not stunted (= -2 SD) 302 57

» Stunted (< -2 SD) 228 43

Underweight
> Not underweight (> -2 SD) 392 74
> Underweight (< -2 SD) 138 26

4.2 The Nutritional Status of Children 2 -5 years

From the 530 sampled children 0.2 % was severely wasted (< -3 SD), 9.8 % moderately
wasted (-3 to -2.01 SD), 20.9 % mildly wasted (-2 to -1.01 SD), 68.1 % normal (-1 to +1 SD)
and 0.9 % overweight (table 4.3).

For stunting; 8.7 % severely stunted (< -3 SD), 34.3 moderately stunted (-3 to -2.01 SD), 11.3
% mild stunting and 45.7 % normal (-1 to +1 SD) (table 4.3).

For underweight: 1.5 % severely underweight (<-3 SD), 24.5 % moderately underweight (-3
to -2.01 SD), 18.9 % mild underweight (-2 to -1.01 SD) and 55.1 % normal (-1 to +1 SD). In
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addition to this the nutritional status of the children based on mid upper arm circumference
was 0.9 % severe (< 11 cm), 9.4 % moderate (11 to 12.5 cm), 27.2 % at risk of malnutrition

(13 to 13.5 cm) and 62.5 % normal (> 13.5) (table 4.3).

Table 4. 2: Detailed nutritional status of children 2 to 5 years

Indices of Nutritional status (n=530) Frequency Percentage
Wasting
»  Severely wasted (<-3 SD) 1 0.2
» Moderately wasted ( -3 to -2.01 SD) 52 9.8
» Mild wasting ( -2 to-1.01 SD) 111 20.9
» Normal (+1SD) 361 68.1
» Overweight (> +2 SD) 5 0.9
Stunting
»  Severely stunted ((<-3 SD) 46 8.7
» Moderately stunted ((-3 to -2.01 SD) 182 34.3
» Mild stunting (-2 to-1.01 SD) 60 11.3
»> Normal ((=1SD) 242 45.7
Underweight
»  Severely underweight (<-3 SD) 8 1.5
» Moderately underweight (-3 to -2.01 SD) 130 24.5
» Mild underweight (-2 to-1.01 SD) 100 18.9
» Normal (*1SD) 292 55.1
MUAC (mid upper arm circumference)
> Severe (MUAC <11 cm) 5 0.9
» Moderate (MUAC 11-12.5) 50 9.4
» At risk of malnutrition (MUAC 13-13.5) 144 27.2
» Normal (MUAC >13.5) 331 62.5

4.3. Socio- demographic Characteristics

The percentage of children participated in this study for each village was Genfel 18%, Tahtay
adiksanded 17.5%, Negash 18.3%, Agulae 18.3%, Mesanu 16.4% and Kihen 11.5%.

The mean age of mothers/respondents was 33.98 £7.303.

The sex of respondents/care givers for the questionnaire survey was 98% (519) female and
2% (11) male. Marital status of mothers and/or respondents was 92% (487) married, 3% (16)
widowed and 5% (27) divorced. Sex of the participant child was 50.9% (270) female and
49.1% (260) male.Age of child was 35.1% (186) in the age group of 24 to 35 months, 37.2 %
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(197) in the age group of 36 to 47 months and 27.7 % (147) in the age group of 48 to 59
months. The mean age of the children was 40.5 + 9.5 months (table 4.3).

Table 4. 3: Socio - demographic characteristics

Socio demographic factors (n=530) Frequency (N) Percentage (%)
Selected kebeles

> Genfel 95 94

» Tahtay adiksanded 93 93.9

» Negash 97 94

> Agulae 97 94

» Mesanu 87 93.5

» kihen 61( 78.2
Sex of mother/respondent

> Female 519 98

> Male 11 2
Age of Mother/respondent (in years)

> 20-29 143 27

> 30-39 273 51.5

> 40-49 98 18.4

> =50 16 3.1
Marital status of Mother/respondent

> married 487 92

>  widowed 16 3

» divorced 27 5
Family size (in number)

> 14 113 21.3

> 59 390 73.6

> =10 27 5.1
household head

» Mother 49 9.2

> Father 481 90.8
Sex of child

> Female 270 50.9

> Male 260 49.1
Age of child (in months)

> 24-35 186 35.1

> 36-47 197 37.2

> 48-59 147 27.7

4.4 Socio-economic Characteristics

Educational level of mother’s/ care givers was 65.8% (349) unable to read and write, 19.6%
(104) able to read and write, 7.4% (39) elementary school completed and 7.2% (38) secondary
school completed. Educational level of father’s was 41.9% (222) unable to read and write,
44.9% (238) able to read and write, 8.5% (45) elementary school completed and 4.7% (25)

secondary school completed. Mother’s/respondents occupation was 70.8% (375) house wife,
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14.3% (76) daily laborer and 14.9% (79) own farm. Father’s occupation was 73.7% (391),
17% (90) daily laborer, 3% (16) salaried employee and 2.5% (13) other (Table 4.4).

Table 4. 4: Socio - economic characteristics

Socio-economic factors (n=530) Frequency Percentage (%)
N)
Residence of the HH
> Rural 428 80.8
> Town 102 19.2
HH income per month
> <1000 7 1.3
> 1000-5600 160 30.2
> 5700-20000 324 61.1
> >20000 39 7.4
Educational level of mother/respondent
> Unable to read & write 349 65.8
» Able read & write 104 19.6
» Elementary school 39 7.4
» Secondary school 38 7.2
Educational level of father
» Unable to read & write 222 41.9
> Able read & write 238 44.9
> Elementary school 45 8.5
» Secondary school 25 4.7
Mother’s occupation
> Housewife 375 70.8
» Daily labor 76 14.3
» Own farm 79 14.9
Father’s occupation(n=530)
» Own farm 391 73.7
» Daily labor 90 17
» Salaried employee 16 3
> Business or trade 20 3.8
> Other(soldiers) 13 2.5

4.5 Cow’s milk Consumption Characteristics

According to the respondents, the source of cow milk for the household was 78.7% (306)
from their own farm production and 21.3% (83) purchasing from markets. Commonly
consumed dairy product for a child in the study area by the respondents was 74.3% (394)
buttermilk and 25.7% (136) boiled whole milk. From the total 530 children, 73.4% (389) were

consumed cow’s milk but 26.6% (141) were not consumed (table 4.5).
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Table 4. 5: Cow milk consumption characteristics

Cow milk consumption(n=530) Frequency (N) Percentage (%)
Cow milk availability in the area
» No 129 24.3
> Yes 401 75.7
Cow milk source
» Own production 306 78.7
» Market 83 21.3
Commonly consumed dairy products in the
area
e Boiled whole milk 136 25.7
e Butter milk 394 74.3
Child consume cow milk products
> No 141 26.6
> Yes 389 73.4
Cow milk preparation in a day
»> Once 138 35.5
» Twice 177 45.5
» Three times 74 19
Amount of cow milk provided in one
serving 86 22
» One coffee cup 100 ml 148 38.2
» One tea cup 150 ml 90 23.1
» One cup 250 ml 65 16.7

» One glass 300 ml
Total amount of cow milk provided in a

day - -
» One coffee cup 100 ml 10 2.6
» One tea cup 150 ml 114 29.3
» One cup 250 ml 265 68.1
» One glass 300 ml

4.6 Child Feeding Practice
Meal prepared in a day for the children in the study area was 3.4% (18) one type of meal,

18.7% (99) two type of meal, 64% (339) three type of meal and 14% (74) four type of meal.

Child feeding practice of the study area was 97.9 % (519) children fed alone and 2.1 % (11)
children fed with their siblings and adults. (Table 4.6)
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Table 4. 6: Child feeding practice characteristics

Feeding practice factors (n=530) Frequency (N) Percentage (%)

Feeding child with siblings

> Yes 11 2.1

> No 519 97.9
Feeding child with adults

> Yes 11 2.1

> No 519 97.9
Commonly consumed cereals

» Wheat 57 10.8

> Millet 106 20

> Teff 34 6.4

> All 333 62.8
Commonly consumed legumes

> Grass pea 198 374

> Field pea 22 4.2

> All 310 58.5
N? of meal type prepared per day

> One type 18 34

> Two type 99 18.7

» Three type 339 64

» Four type 74 14

4.7 Water, Hygiene and Sanitation Characteristics

The source of water for the participated household was 2.5 % (13) river water, 4.9 % stream

water and 92.6 % (491) hand pump/water tap.

The type of toilet used for the child by the respondents was 39.2 % (208) bucket, 37.7 %
(200) traditional pit latrine, 23% (112) open field defecation. The availability of hand washing
facility near the toilet by the respondents was 64.2 % (340) respond available and 35.8 %
(190) respond not available.

The occasion of soap use for hand washing by the household of the participants was 65.1 %
(345) after defecation, 12.1 % (64) before breast feeding, 6 % (32) after cleaning child’s
bottom and 16.8 % (89) in all cases (after defecation, before breast feeding, after cleaning

child’s bottom). (table 4.7).
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Table 4. 7: Water suorce, hygeine and sanitation characteristics

Variables Frequency (N) Percentage (N)
Water source
¢ River water 13 2.5
e Stream 26 4.9
e  Water tap(pipe) 491 92.6
Water treatment
e Boiling 18 34
e Use chemical 12 2.3
. nothing 500 94.3
Toilet type
e  bucket 208 39.2
e traditional pit latrine 200 37.1
e open field defecation 112 23
Hand washing near the toilet
e no 190 35.8
° yes 340 64.2
Occasion for hand wash
e after eating 4 0.8
e after defecating 13 25
e before feeding child 92 17.4
e after cleaning child’s bottom 3 0.6
e in all cases 418 78.9
Occasion for soap use
o after defecating 345 65.1
e  before breast feeding 64 12.1
e after cleaning child’s bottom 32 6
e in all cases 89 16.8
Overall water supply & sanitation
° poor 14 2.6
° g()()d 45 8.5
e very good 471 88.9

4.8 Maternal and Child Care Characteristics

The selected children for the study were 27.4 % (145) exclusively breast fed (EBF) up to 6
months, 5.5 % (29) EBF 7-8 months and 67.2 % (356) EBF 10-12 months. The time of
complementary food started for the participated children were 24.7 % (131) on 6 months, 67
% (355) within 10-12 months, and 8.3 % (44) greater than 12 moths.

The feeding interval of the participating children per day was 5.8 % (31) twice, 27.4 % (145)
three times, 32.5 % (172) four times, 28.1 % (149) five times and 6.2 % (33) six times. The
primary care giver for the participated children was 98.7 % (523) mother and 1.3 % (7)

grandmother.
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Birth place of the participant children was 16.8 % (89) at home without the help an expert,
15.1 % (80) at home with the help of traditional birth attendant, 13.6 % (72) in clinic and 54.5
% (289) in hospital.

Table 4. 8: Maternal and child characteristics

Variables Frequency (%) Percentage (%)
Exclusive breast feed

» Up to 6 months 145 27.4

» 7-8 months 29 5.5

> 10-12 months 356 67.2
Complementary food started

» On 6 month 131 24.7

> 10-12 month 355 67

» >12 month 44 8.3
Breast feed stopped

» 13-18 month 357 67.4

> 19-24month 173 32.6
Interval of food eating per day

» Twice 31 5.8

» Three times 145 27.4

» Four times 172 32.5

» Five time 149 28.1

»  Six time 33 6.2
Primary caretaker

» Mother 523 98.7

» Grandmother 7 1.3
Mother follow up ANC

. Yes 357 67.4

. No 173 32.6
Place of birth

. At home 89 16.8

without expert 80 15.1
° At home 72 13.6
with traditional birth 289 54.5
. At clinic
. In hospital

Health status of child with in two week

before assessment
» Healthy 522 98.4
» Sick 8 1.6
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4.9 Associated Factors of Undernutrition

4.9.1 Risk factors of wasting for children 24 to 59 months

The associated factors of wasting in the bivariate analysis were identified by using Pearson’s
chi-square with P-value < 0.2 in order to include important variables in the multivariate
analysis. These variables were; mother’s educational level, mother’s occupation, occasion of
soap use for hand washing, child vaccination status, source of cow’s milk, sex of participant
child, marital status of respondent, sex of mother/respondent, father’s occupation, commonly
consumed dairy products in the study area, cow’s milk availability, child consumption of
cow’s milk, milk safety concern, household head and birth place of the child. All these
variables were analyzed in the multivariate logistic regression analysis and from the sixteen
independent variables; five variables were significant with p-value < 0.05. Therefore, the final
predictors of child wasting in this study were source of cow’s milk, mothers/ respondent’s
educational level, mother’s occupation, sex of child and child vaccination status (table 4.9).

The households who have got cow’s milk for their children from market were 3.8 times more
likely wasted than children who have got from their own farm production (table 4.9). This
may be due to frequent utilization of cow’s milk of the children from the household who have
their own production whereas children from the households who bought milk from market
may not consume frequently because of the price of milk and buying interval. In the current
study for those children of the households who were got cow’s milk from market increased
the risk of being wasted for a child was increased by 38 %. This can be argued that as the
source or access of cow’s milk of the household increase child consumption of cow’s milk

increases and thus the nutritional status (wasting) of the children will improve.

Children whose mothers were uneducated were 2.8 times more likely to be wasted than
children whose mothers were educated. Children who were from the mothers unable to read
and write were 7.1 % wasted, but those from the mothers elemntay and secondary school
completed were 0.8% wasted.

This may be due to educated mother is capable of efficient management on household limited
resources, has a better health promoting behavior, utilizes healthcare services, better child

centered caring practices is conscious about child health status, more income generating
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activities and allocates higher proportion of income to child care but not the uneducated
mother. Thus, controlling the other variables children from the uneducated mothers increase
the risk of being wasted by 28 %. So this can be argued that as the educational level of
mothers increases the awareness of child feeding practice increases, the nutritional status
(wasting) of children improve (table 4.9).

Children whose mothers occupation were farm work were 3.2 times more likely to be wasted
than children whose mother’s occupation were housewife. This may be due to that farm work
takes long time even the whole day in the field. So that mothers where their occupation were
farm work spent their time in farm activity and they do not have time for chald caring. This

may a risk for the children to be wasted (table 4.9).

Female children were 2.1 times more likely to be wasted than male children. This may be due
to the less focus given to the female children feeding and caring practice than male children in
the study area. Therefore, controlling the other variables female children increase the risk of
being wasted by 21%. Thus, can be argued that equal feeding and caring practice for male and
female children may decreased the high level of wasting in female children in the study area
(table 4.9).

In this study, children who were not vaccinated were 9.8 times more likely to be wasted than
the vaccinated children (table4.10). This may be due to the diarrhea, infections and other
diseases faced to the children who were not vaccinated. Therefore, controlling the other
variables children who were not vaccinated increased the risk of being wasted by 98 %. Thus,
can be argued that as child vaccination increases, diseases faced to the children decreases and

nutritional status (wasting) of children improves.
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Table 4. 9: Associated factors of child wasting in the bivariate and multivariate logistic analysis

Variable Wasting
No Yes
N (%) N (%) COR(95% CI) AOR(95% CI)

Marital status of Mother/respondent

> married 434(81.9) 53(10) 1 1

> widowed 14(2.6) 2(0.4) 583 (.075 , 4.505)* 261 (.057, 1.200)

> divorced 24(4.5) 3(0.5) 3.059 (1.232, 7.593)* .141 (.009, 2.173)
Educational level of mother/care giver

» Unable to read & write 311(58.7) 38(7.1) 1 1

> Able read & write 93(17.5) 11(2.1) 1.342(.393, 4.584) 2.738 (466, 16.081)

> Elementary school 35(6.6) 4(0.8) 2.608(.725,9.377)* 2.765 (1.246 , 6.134)**

»  Secondary school 34(6.4) 4(0.8) -
Mother’s/care giver occupation

> Housewife 334(63) 41(7.7) 1 1

»  Daily labor 68(12.8) 8(1.5) 1.180(.523, 2.660)* 1.220 (.310, 4.801)

» Own farm 70(13.2) 7(1.7) 2.547(1.327, 4.890)* 3.246 (1.271, 8.292)**
Source of Cow milk

» Own production 273(70.2) 33(8.5) 1 1

» Market 74(19) 9(2.3) 2.370(1.234, 4.552)* 3.840 (1.227, 12.016)**
Sex of child

> Female 241(45.5) 29(5.4) 0.429(0.241, 0.764)* AT1 (224, .992)**

» Male 232(43.8) 28(5.3) 1 1
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Table 4.9: Associated factors of child wasting (Continued)

Variable Wasting
No Yes
N (%) N (%) COR(95% CI) AOR(95% CI)
Occasion for soap use
e after defecating 307(58) 38(7.2) 1 1
e  before breast feeding 57(10.8) 7(1.3) 315(.194, 513)* .629 (.240, 1.648)
e  after cleaning child’s bottom 29(5.5) 3(0.5) 416(.215, .803)* 1.676 (.456, 6.168)
e inalllcases 79(15) 10(1.8) 416(.182, .947)* 2.065 (.429, 9.932)
Child vaccinated
e No 8(1.5) 1(0.2) 4.236(1.030-17.418)* .102 (.013, .801)**
e Yes 464(87.5) 57(10.5) 1 1
Cow’s milk availability ¥
> No 115(2.7) 14(2.6) .618 (.303, 1.260)* -
> Yes 357(67.4) 44(8.3) 1
Milk safety concern
> No 326(61.5) 40(7.5) .704 (.400, 1.240)* 1.781 (.603, 5.259)
> Yes 146(27.5) 18(3.4) 1 1
Father’s occupation #
» Own farm 348(65.7) 43(8) 1
> Daily laborer 80(15.1) 10(1.9) .681 (.311, 1.493)
> Salaried employee 14(2.6) 2(0.4) .465 (.060, 3.601)
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Table 4.9 Associated factors of child wasting (Continued)

Variable Wasting
No Yes
N (%) N (%) COR(95% CI) AOR(95% CI)

Most commonly consumed dairy product

»  boiled whole milk 121(22.8) 15(2.8) 1

>  buttermilk 351(66.2) 43(8.1) .650 (.327, 1.292)
Child consume cow’s milk ¥

> No 126(23.8) 15(2.8) .636 (.320, 1.264)

> Yes 347(65.5) 42(8) 1
Birth place

» At home without expert 79(14.9) 10(1.9) 1

> At home with the help of traditional birth 71(13.4) 9(1.7) 2.934 (1.069 , 8.053)*

attendant

> In clinic 64(12) 8(1.5) .814 (221, 3.00)

» In hospital 258(48.7) 36(6.8) 1.844 (.748, 4.54)
Sex of care giver #

> female 462(87.2) 57(10.8)

» Male 10(1.9) 1(0.2)
House head

> Mother 44(8.3) 5(0.9) 1.984 (.908 , 4.332)

> Father 429(80.9) 52(9.8)

1
990 (.399, 2.459)

1
.663 (190, 2.316)

1.495 (.582 , 3.840)
565 (126 , 2.528)

713 (185, 2.757)

* P-value < 0.2 in the bivariate analysis
*% P-value < 0.05 in the multivariate analysis

# - the variables cannot be computed in statistical analysis as some of their categories are < 5

¥ - independent variable which were not candidate
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4.9.2 Risk factors of stunting for children age 24 to 59 months

The associated factors of stunting in the bivariate analysis were identified by using Pearson’s
chi-square with P-value < 0.25 in order to include important variables in the multivariate
analysis. These variables were; mother’s educational level, mother’s occupation, occasion of
soap use for hand washing, father’s educational level, father’s occupation, marital status of
respondent, sex of mother/respondent, residence, commonly consumed dairy products in the
study area, mother’s age, commonly consumed cereal products in the study area, commonly
consumed staple diet, wealth index, exclusive breast feeding, complementary food started,
breast feed stopped, type of meal, source of water, type of toilet used, overall water supply
and sanitation, participant child age, family size, income of the household and birth place of
the child. All these variables were analyzed in the multivariate logistic regression analysis and
from the 24 independent variables 6 variables were statistically significant with p-value
<0.05.

Therefore, the final predictors of child stunting in this study were: marital status, age of child,
father’s educational level, birthplace of participant child, commonly consumed cereal

products, selected villages and occasion of soap use for hand washing (table 4.10).

Children from divorced households were 4.4 times more likely stunted than children from
married households, but children from widowed household were slightly (0.052 times) stunted
than the married households. This may be due to that the households of married were took the
responsibility of child caring and feeding practice together whereas those households of
widowed and divorced had the burden on the mothers only. Moreover, the nutritional status of
the children from the divorced household may affect by the conflict between the father and
mother. Therefore, children from these household increased the risk of being stunted by 44%

(table 4.10).
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Children whose fathers were uneducated were 1.897 times more likely to be stunted than
children whose fathers were educated. This may be due to the awareness of educated fathers
about child feeding practice to help the mother than the uneducated fathers. Thus, children
from the uneducated fathers increased the risk of being stunted by 19 %. So this can be argued
that as the educational level of fathers’ increases the awareness of child feeding practice
increases and the nutritional status (stunting) of children improves (table 4.10).

Children in the age group from 48 to 59 months were 2.2 times more likely to be stunted as
compared to the children in the age range from 24 to 35 months old (table 4.10). This result
revealed that stunting among the study children showed variation by age. Thus, the highest
percentage of stunting was found in the age category of 24-35 and 36-47 months and then
started to decline from the age of 48 months onwards. This may be due to the mobile nature of
the children in the age group 48 to 59 in which requires high energy to maintain growth and
development. In addition to this less attension may be given to this age group by the
household since the household may shift towards the preceding child. Therefore, children
from this age group may increase the risk of being stunted by 22%.

Children from the households who were used soap for hand washing after defecation only
were 0.507 times more likely to be stunted than the children from the households that use
soap in all cases (after defecating, after cleaning child’s bottom, before and after eating). This
may be due to the lack of sanitation in the households who wre not used soap for hand
washing in all cases. Therefore, these children from the household may increases the risk of

being stunted by 5% (table 4.10).

Children from the household who were consumed millet only were 2.2 times more likely to be
stunted than children from the household who were consumed diversified cereals (table 4.10).
This may be due to that the children who were consumed diversified cereal products got many
proteins, vitamins and other nutrients. Therefore, controlling the other variables children from
the household who were consumed millet only increased the risk of being stunted by 22 %.
This can be argued that children who consume diversified cereal products got different

proteins, vitamins and other nutrients therefore the nutritional status (stunting) improved.

45



In this result revealed that children who were born at home with out the help of an expert
were 0.33 times more likely to be stunted than children who were born in clinic (table 4.10).
This may be due to that those children born in clinic got anti natal care and follow up from the
expert during delivary, but may not those born at home with out the help of expert. This can
be argued that children who wre born in hospital or clinic with the help an expert may get
breast feed initiation, vaccination and information for the mother.

Children from Genfel village were 0.139 times more likely to be stunted than children from
Mesanu village. This may be due to the difference of child feeding practice and caring

between the villages (table 4.10).
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Table 4. 10: Associated factors of chilg stunting in the bivariate and multivariate logistic analysis

Variable Stunting
No Yes COR(95% CI) AOR(95% CI)
N (%) N (%)

Residence of the HH(n=530)

> Rural 244(46) 184(34.7) 2.318(1.442, 3.726)* 904 (.366, 2.233)

> Town 58(11) 44(8.3) 1 1
Marital status of Mother/respondent

> married 278(52.5) 209(39.4) 1 1

> widowed 9(1.7) 7(1.3) .188(.042, .838)* .052 (.007 , .411)**

> divorced 15(2.8) 12(2.2) 1.919(.872, 4.220)* 4.370 (1492, 12.796)**
Mother’s/respondents occupation

> Housewife 214(40.4) 161(304) 1 1

> Daily labor 43(8.1) 33(6.2) 502 (.294 , .858)* .830 (.375, 1.835)

» Own farm 45(8.5) 34(6.4) 1.142 (.702, 1.857)* 1.013 (.542, 1.894)
Age of child (in months)

> 24-35 106(20) 80(15.1) 1 1

> 36-47 112(21.1) 85(16) 1.380 (.914, 2.083)* 1.382 (.845 , 2.259)

> 48-59 84(15.8) 63(11.9)  2.00(1.286, 3.110)* 2.196 (1.300 ,3.712)**
Overall water supply & sanitation

e poor 8(1.5) 6(1.1) 1 1

e good 26(5) 193.6) .207(.046,.936)* 217 (031, 1.540)

e very good 269(50.8) 203(38.3)  .686(.363, 1.296)* 1.165 (.440 , 3.082)
Water source

e River water 7(1.3) 6(1.1) .224(.049, 1.021)* 2.719 (.383, 19.320)

e Stream 15(2.8) 11(2.1) .370(.146, .936)* 4.547 (798 ,25.919)

e  Water tap(pipe) 280(52.3) 211(40) 1 1
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Table 4.10: Associated factors of stunting (Continued)

Variable Stunting
No Yes COR(95% CI) AOR(95% CI)
N (%) N (%)
Commonly consumed dairy products
e Boiled whole milk 78(14.7) 58(11.2) 1 1
e  Butter milk 225(42.5) 169(31.8) 1.68 (1.118, 2.523)* 1.241 (751, 2.051)
Commonly consumed cereals
»> Wheat 32(6) 25(4.7) 1.043 (.588 , 1.850) 1.232(.592, 2.563)
» Millet 60(11.3) 46(8.7) 2.259 (1.447,3.528)* 2.215(1.082, 4.535)**
> Teff 19(3.6) 15(2.8) (737 (348, 1.563) .839 (.340, 2.066)
> Al 190(35.8) 143(27) 1 1
Breast feed stopped
> 13-18 month 203(38.3) 154(29.1) .692(.480-.997)* 1.047 (.664 , 1.650 )
> 19-24month 99(18.7) 74(13.9) 1 1
Father’s occupation
> Own farm 223(42.1) 168(31.7) 1 1
> Daily labor 51(9.6) 39(7.4) 482 (295, .789)* ..824 (.373, 1.821)
> Salaried employee 9(1.7) 7(1.3) .260 (.073 .925)* 1.041 (.556 , 1.949)
> Business or trade 11(2.1) 9(1.7) .606 (237, 1.551) -
>  Other(soldiers) 7(1.3) 6(1.1) 1.312 (.433, 3.976) -
Occasion for soap use
e  after defecating 197(37.2) 148(27.9) .315(.194, .513)* 507 (.260 , .989)**
e  before breast feeding 36(6.8) 28(5.3) 416(.215, .803)* .510 (.220, 1.181)
e after cleaning child’s bottom 18(3.4) 14(2.6) 416(.182, .947)* .824 (.286 , 2.376)
e in all cases 51(9.6) 38(7.2) 1 1
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Table 4.10 associated factors of stunting (Continued)

Variable Stunting
No Yes COR(95% CI) AOR(95% CI)
N (%) N (%)

Sex of care giver

> female 296(55.8) 223(42) 1 1

» Male 6(1.1) 5(0.9) 2.360 (.682, 8.160)* 4.673 (.921, 23.706)
Father’s educational level

> Unable to read & write 127(24) 95(18) 1 1

>  Able to read &write 136(25.7) 102(19.2) 1.475 (1.019, 2.137)* 1.897 (1.182, 3.044)**

> Elementary complete 26(4.9) 19(3.6) 776 (395, 1.525) 724 (316, 1.661)

» Secondary complete 14(2.6) 11(2) 1.034 (.445 , 2.407) 1.603 (.584 , 4.401)
Wealth index

> Poor 91(17.2) 68(12.8) 1 1

> Medium 180(40) 136(25.7) 1.419 (1960, 2.097)* 1.246 (.244 , 6.349)

> Rich 31(508) 24(4.5) 1.412 (759, 2.627) 2.411 (.362, 16.065)
Exclusively breast feed

» Up to 6 months 83(15.7) 62(11.7) 1 1

> 7-8 months 17(3.2) 13(2.5) 2.387 (1.06 , 5.378)* 2.662 (.557 ,12.718)

»  10-12 months 203(38.3)) 153(28.9) 1.33 (.894 , 1.976)* 1.625 (435, 6.078)
Complementary food started

>  On 6 months 75(14.2) 56(10.6) 1 1

> 7-8 months 202(38.1) 153(28.9) 1.450 (.959, 2.193)* 750 (.194 , 2.902)

» 10-12 months 25(4.7) 19(3.6) 1.787 (.896 , 3.565)* .897 (.182,4.413)
Commonly consumed staple food

> Injera 63(11.9) 47(8.9) 1 1

> Porridge 8(1.5) 6(1.1) 400 (118, 1.353)* 1.360 (.606 , 3.050)

> Al 231(43.6) 175(33) 713 (467, 1.088)* .340 (.078 , 1.474)
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Table 4.10 Associated factors of stunting (Continued)

Variable Stunting
No Yes COR(95% CI) AOR(95% CI)
N (%) N (%)
Number of meal type prepared per day
> One type 10(1.9) 8(1.7) 1.175 (.407 , 3.394) .844 (.210, 3.393)
» Two type 56(10.6) 43(8.1) 1.102 (.588 ,2.063) 1.144 (.520, 2.516)
>  Three type 193(36.4) 146(27.5) 1.612 (.955, 2.718)* 1.547 (.803 ,2.977)
» Four type 42(7.9) 32(6) 1 1
Type of toilet used
> Bucket 119(22.5) 89(16.8) 1 1
» Traditional pit latrine 114(21.5) 86(16.2) 1.390 (.940 , 2.057)* 1.143 (.615, 2.126)
>  Open field defecation 70(13.2) 53(10) .846 (.534 , 1.340) .889 (.383,2.062)
Age of Mother/respondent (in years)
> 2029 82(15.5) 61(15.5) 1 1
> 30-39 156(29.4) 117(22) .842(.559, 1.269) .617 (.359 , 1.062)
> 4049 56(10.6) 42(7.9) 1.539(.918, 2.58)* 1.081 (.546 , 2.138)
> 250 9(1.7) 7(14.2) .784(.270, 2.273) .538 (.149 , 1.947)
HH income per month
» <1000 4(0.8) 3(0.5) 2.381 (465, 12.197) 8.010 (.420, 152.578)
> 1000-5600 91(17.2) 69(13) 1.071 (.517 , 2.220) 2.364 (314, 17.818)
> 5700-20000 185(34.9) 139(26.2) 1.539 (772, 3.068)* 3.369 (.820, 13.848)
> >20000 22(4.2) 17(3.2) 1 1
Birth place of the child
> At home without expert 51(9.6) 38(7.2) 1 1
» At home with the help of traditional birth 46(8.7) 34(6.4) 1.871 (1.006 , 3.480)* 1.641 (787 , 3.424)
attendant
> In clinic 41(7.7) 31(5.8) 1.664 (.879 , 3.152)* 3.016 (1.326, 6.862)**
»  In hospital 165(31.1) 124(23.4) 1.520 (.925 , 2.499)* 1.642 (793 , 3.400)

* P-value < 0.2 in the bivariate analysis
** P-value < 0.05 in the multivariate analysis
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4.9.3 Risk factors of underweight for children age 24 to 59 months

The associated factors of underweight in the bivariate nalysis were identified by using
Pearson’s chi-square with P-value < 0.25 in order to include important variables in the
multivariate analysis. All these variables were: mother’s educational level, child consume
cow’s milk, occasion of soap use for hand washing, child weighed at birth, father’s
occupation, marital status of respondent, sex of mother/respondent, residence, commonly
consumed dairy products in the study area, mother’s age, commonly consumed cereal
products in the study area, water treatment, hand washing facility, participant child age,
source of water, type of toilet used, overall water supply and sanitation, participant child age
and birth place of the child. All these variables were analyzed in the multivariate analysis and
from the 19 independent variables 5 variables were statistically significant with p-value
<0.05. Therefore, the final predictors of child underweight were; age of participant child,
mother’s educational level, commonly consumed cereal products, amount cow’s milk for one

serving and sex of respondent (table 4.11).

Children whose mothers were unable to read and write were 3.3 times more likely to be
underweight than children whose mothers were completed secondary school (table 4.11).
This may be due to the awareness of educated mothers about child feeding practice they
developed than the uneducated mothers. Thus children from the uneducated mothers increase
the risk of being underweight by 33 %. So this can be argued that as the educational level of
mothers increases the awareness of child feeding practice increases and having this the

nutritional status (underweight) of children improves.

The sex of respondent or caretaker of the child who were male was 0.139 times more likely to
be underweight than the female (table 4.11). This may be due to the better knowledge and
practice of the female caretakers about child feeding and caring as compared to male
caretaker. Therefore, controlling the other variables male caretaker increased the risk of being

underweight by 14 %.

Children who were consuming millet only were 1.914 times more likely to be underweighet

than children who were consume all cereals ( wheat, millet, feff and barely). This may be due
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to that the children who were consumed diversified cereal products got many minerals,
vitamins, proteins and other nutrients. Therefore, controlling the other variables children from
the household who were consumed millet only increased the risk of being underweigt by 19
%. This can be argued that children who consume diversified cereal products got different

proteins, vitamins and other nutrients therefore the nutritional status (underweight) improved.

Children in the age range from 36 to 47 and 48 to 59 months were 1.9 and 2.5 times more
likely to be underweight than children in the age range from 24 to 35 months old respectively.
This may be due to the mobile nature of the children in the age group 36 to 47 and 48 to 59 in
which requires high energy to maintain growth and development. In addition to this less
attention may be given to these age groups by the household since the household may shift
towards the preceding child. Therefore, children from these age groups may increase the risk

of being underweight by 19% and 25% respectively.

Children who were served cow milk with one coffee cup per serving were 3.7 times more
likely to be underweight than the children who were served with one glass per serving (table
4.11). This may be due to that the amount of cow’s milk provided for a child per one serving
was 22% one coffee cup, 38.2% one tea cup, 23.1 % one plastic cup (kubaya in Ambharic) and
16.7 % one glass. Majority of the children were served with a tea cup and minor children with
a glass. This revealed that the amount of cow’s milk provided per serving for the children was
very low since the serving equipment was very small as compared to the different serving

guidelines in different countries.
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Table 4. 11: Associated factors of child underweight in the bivariate and multivariate logistic analysis

Variable Underweight
No Yes COR(95% CI) AOR(95% CI)
N (%) N (%)
Residence of the HH(n=530)
> Rural 317(59.8) 111(20.9) 2.143 (1.208 , 3.802)* 787 (.333, 1.859)
> Town 75(14.2) 27(5.1) 1 1
Sex of mother/respondent
e Female 384(72.5) 135(25.5) .284 (.085 , .947)* 139 (.025, .772)**
e Male 8(1.5) 3(0.5) 1 1
Age of child (in months)
>  24-35 138(26) 48(9.1) 1 1
>  36-47 146(27.5) 51(9.6) 1.911 (1.170, 3.122)* 1.883 (1.085 , 3.269)**
> 48-59 109(20.6) 38(7.2) 2.481 (1.488, 4.136)* 2.500 (1.395 , 4.478)%**
Commonly consumed dairy products
e Boiled whole milk 101(19.1) 35(6.7) 560 (.345, .910)* 1.302 (.795 , 2.130)
e  Butter milk 292(55.1) 102(19.3) 1 1
Commonly consumed cereals
> Wheat 42(8) 15(2.8) 1.160 (.601 , 2.236) 1.199 (.550, 2.611)
» Millet 78(14.7) 28(5.3) 2.337 (1.464, 3.732)* 1.914 (1.059, 3.460)**
> Teff 25(4.7) 9(1.7) 1.282 (.573 , 2.868) 1.282 (.484, 3.396)
> Al 246(46.4) 87(16.4) 1 1
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Table 4.11: Associated factors of underweight (continued)

Variable underweight
No Yes COR(95% CI) AOR(95% CI)
N (%) N (%)
Place of birth
. At home without expert 66(12.5) 23(4.3) .858(.488-1.50) 1.384 .098 , 19.638)
. At home with 59(11.1) 21(4) 1.872(1.11-3.156)* 2.001 (.141, 28.369)
traditional birth attend 53(10) 19(3.6) .714(.376-1.356) 1.386 (.643 , 2.990)
. At clinic 214(40.4) 75(14.2) 1 1
. In hospital
Toilet type
e  bucket 154(29.1) 54(10.2) 1 1
e traditional pit latrine 148(28) 52(9.8) 1.551(1.008-2.387)* 1.000 (.551, 1.813)
e  open field defecation 83(15.7) 29(5.5) .604(.340-1.072)* 791 (315, 1.988)
Water treatment
e Boiling 13(2.5) 5(0.9) 2.937(1.141-7.561)* .360 (.050, 2.588)
e  Use chemical 9(1.7) 3(0.5) .587(.127-2.717) .643 (.200, 2.069)
e  Nothing 370(70) 130(24.5) 1 1
Occasion for soap use
e  after defecating 255(48.1) 90(17) 414 (252, .681)* 1.542 (729 , 3.259)
e  before breast feeding 47(8.9) 17(3.2) .866 (445, 1.682) 1.339 (.491 , 3.653)
e after cleaning child’s bottom 24(4.5) 8(1.5) 432 (.169 , 1.106)* 1.756 (.909 , 3.392)
e in all cases 66(12.5) 23(4.3) 1 1
Child consume cow milk products
> yes 288(54.3) 101(19.1) 1 1
> No 104(19.6) 37(7) .616(.383-.990)* 1.747 (.382, 7.985)
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Table 4.11: Associated factors of underweight (continued)

Variable underweight
No Yes COR(95% CI) AOR(95% CI)
N (%) N (%)
Mother/respondent education level
> Unable to read & write 258(48.7) 91(17.2) 3.225(1.115,9.331)* 3.263 (1.013, 10.506)**
> Able to read & write 77(14.5) 27(5.1) 3.132(1.019, 9.626)* 3.080 (.900,10.534)
> Elementary complete 29(5.5) 10(1.9) 2.931 (.831, 10.343)* 2.915 (.708 , 11.997)
> Secondary complete 28(5.3) 10(1.9) 1 1
Marital status
» Married 360(70) 127(24) 1 1
> Widowed 12(2.3) 4(0.8) 189 (.025 , 1.445)* 227 (.026 , 1.960)
> Divorced 20(3.8) 7(1.3) 1.667 (744 , 3.737)* 2.306 (.900, 5.913)
Father’s occupation
> Own farm 289(54.5) 102(19.2) 1 1
» Daily laborer 67(12.6) 23(4.3) .667 (.384 , 1.157)* .856 (.400, 1.830)
» Salaried employee 12(2.3) 4(0.8) 166 (.022, 1.272)* .200 (.022, 1.818)
> Business or trade 15(2.8) 5(0.9) 440 (.126 , 1.529)* .576 (135, 2.454)
>  Other 10(1.9) 3(0.6) 747 (202, 2.766) 787 (.147 ,4.216)
Cow’s milk availability
> no 96(18) 34(6.4) .651 (402, 1.055)* .506 (.109,2.356)
> yes 297(56) 104(19.6) 1 1
Main source of water
>  river water 10(1.9) 3(0.6) 1.718 (.552, 5.344) 2.262 (.322, 15.888)
>  stream 19(3.6) 7(1.3) .229 (.053 , .982)* 3.815 (.687,21.184)
» hand pump/water tap 363(68.5) 128(24.2) 1 1
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Table 4.11: associated factors of underweight (continued)

Variable underweight
No Yes COR(95% CI) AOR(95% CI)
N (%) N (%)

Hand washing facility near toilet
> No 141(26.6) 49(9.2) 763 (.506 , 1.153)* 1.472 (.766 , 2.831)
> Yes 252(47.5) 88(16.6) 1 1

Water supply & sanitation
> Poor 10(1.9) 4(0.8) 731 (201 , 2.662) 185 (.026 , 1.327)
> Good 33(6.2) 12(2.3) 494 (215, 1.134)* 967 (.383 , 2.442)
» Very good 349(65.8) 123(23.2) 1 1

Child weighed at birth
> No 128(24.2) 45(8.5) 1.297 (.864 , 1.948)* 424 (.033 , 5.436)
> Yes 264(49.8) 93(17.5) 1 1

Age of Mother/respondent (in years)
> 20-29 106(20) 37(7) 2.625 (.570, 12.082)* 746 (448 , 1.244)
> 30-39 202(38) 71(13.4) 2.187 (.484 ,9.878) 1.132 (.604 , 2.122)
>  40-49 73(13.8) 26(4.9) 3.394 (.727 , 15.840)* .566 (.159 ,2.014)
> =50 12(2.3) 6(1.1) 1 1

Amount of cow milk provided in one serving
»  One coffee cup 100 ml 64(16.5) 22(5.7) 1 1
> One tea cup 150 ml 110(28.3) 38(9.8) .850 (477, 1.515) 1.932 (.788, 4.737)
> One cup 250 ml 67(17.2) 23(5.9) .837 (412, 1.700) 2.342 (924, 5.938)
>  One glass 300 ml 48(12.3) 17(4.4) 795 (414, 1.526) 3.727 (1.292, 10.756)**

* P-value < 0.2 in the bivariate analysis
*# P-value < 0.05 in the multivariate analysis

# The variables cannot be computed in statistical analysis as some of their categories are < 5%

¥ Independent variable which were not candidate
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S. DISCUSSION

5.1. Prevalence of Undernutrition

The magnitude of wasting, stunting and underweight obtained in this study was higher when
we compare to the national nutritional status whereas it is below the Tigray regional
nutritional status.

This result was consistent with a study report from Saesie Tsada emba district, eastern zone
Tigray (Amha kahsay et al, 2015), a study from lalibela, north wollo zone (Birara melesse,
2014) and with the national nutritional status report (mini EDHS 2014). However, the result
of this study was lower as compared with the report of mini EDHS 2014 for Tigray region and

the result of west Gojam zone (Beka teshome et al, 2006)

5.2 Risk Factors of Undernutrition

5.2.1 Sex of children

This study revealed that the prevalence of wasting among female children was slightly higher
than male children. However, the prevalence of stunting and underweight was nearly same in
both sexes.

This result was consistent with the study from India (Kumar et al, 2006), but in contradiction
with a study in Sri Lanka that male children were at higher risk (Jayastissa et al., 2006) and

study that males are more vulnerable to be stunted than girls (Kandala. et al., 2011) .

5.2.2 Age of children

This study also revealed that undernutrition among the study children showed variation by
age. The highest percentage of stunting and underweight was found in the age category of 24-
35 and 36-47 months and then started to decline from the age of 48 months onwards in both
categories whereas the percentage of wasting was nearly the same among the age categories.

This result was consistent with the study children aged 24-35 months are more vulnerable to
undernutrition (Pongou R. ef al., 2006) and a study finding from Mozambique that two to five
year of children are more vulnerable in terms of their health and nutritional status compared to

the younger children
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5.2.3 Mother’s educational level

This result revealed that higher prevalence of acute and chronic undernutrition among the
sampled children whose mothers’ uneducated were observed. The prevalence of wasting were
found highest in children whose mothers had unable to read and write, higher in children
whose mothers had able to read and write, as compared to the children whose mothers had
elementary and secondary school completed. In the some token the prevalence of underweight
were found highest in children whose mothers had unable to read and write, higher in children
whose mothers had able to read and write as compared to the children whose mothers had
elementary and secondary school completed. A pattern of decreasing wasting and
underweight was observed with increasing mother’s education level. However, stunting did
not show any association with mother’s educational level.

This result was consistent with study that mother’s schooling level has a positive association
(Govindasamy and Ramesh, 1997); mothers who have limited educational level have less
chance for mitigating the risk of undernutrition of their children (Weil et al., 1991); and
educated mothers can take the challenges of neglecting childhood morbidities and they can
use the modern means to keep safe their children from illnesses (Caldwell, 1988; Cleland J,

1990).
5.2.4 Father’s educational level

This study variable also showed that the prevalence of stunting for children whose father’s
educational level had unable to read and write were highest, for children whose father’s
educational level had able to read and write were higher as compared to the children whose
fathers educational level had elementary and secondary school completed. A pattern of
decreasing stunting was observed with increasing father’s education level. However, wasting
and underweight did not shown any association with father’s educational level. This may be
due to that increased father’s educational level will complement for mother’s educational
level towards the information of child feeding with nutritional rich food commodities like cow
milk.

This result was inline with a study conducted in India where uneducated father multiplies the
risk of child undernutrition by the factor 1,2-1,7, compared with having a father with

secondary/higher education.
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5.3. Cow’s milk Consumption Pattern of Children

5.3.1 Source of cow’s milk for the household

The highest prevalence of wasting was observed from those who had their own production as
compared to those who were used from market, but it was not associated with stunting and
underweight. Although the majority of the household of the participated children had their
own production, the high prevalence of wasting was observed in this group. This may be due
to the feeding practice and type of milk product provided to the children.

In line with this study, FAO states that there would be an improvement in the food security of
the poor if more dairy products were added to their diet (FAO, 2013). In addition to this,
children with poor nutritional status, the addition of milk to the diet is likely to supply

nutrients that are important for growth (Hoppe et al., 2006)
5.3.2 Cow’s milk Consumption of children

The higher prevalence of wasting and underweight were observed from those who were
consumer of cow’s milk, but it was not associated with stunting in the bivariate analysis. Even
thought there was high percentage of cow’s milk consumption of the children in this study,
there was high prevalence of wasting and underweight. This may be due to the lack of proper
utlization of cow milk and low consumption level.

Other studies in contrary to this study showed that children who consumed cow milk during
childhood revealed accelerated growth in height for age (wiley, 2011) and milk content
providing 25-33% of the protein requirement is likely to have a positive effect on weight gain

and linear growth (Michaelsen et al., 2011).

5.3.3 Most commonly consumed dairy product

The most commonly consumed dairy product in the study area was 25.7 % boiled whole milk
and 74.3 % buttermilk. This revealed that majority of the children were consumed buttermilk
and there was high prevalence of the under nutrition of children with this group. This may be

due to that the fat content of the milk removed in buttermilk.

This result is consistent with a study in southern Ethiopia that consumption of fresh milk is

mainly limited to children and in most cases dairy products are consumed following
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fermentation and further processing (Fekadu and Abrahamson, 1994). In contrast to this study
a study in the central high lands of the Ethiopia the family consumes fresh and other milk

products (Zelalem and Inger, 2000a).
5.3.4 Amount of cow’s milk per serving for a child

Majority of the children were served with a tea cup and minor children with a glass. This
revealed that the amount of cow’s milk provided per serving for the children was very low
since the serving equipment was very small as compared to the different guidelines. This
variable was not associated with the outcome variable in the bivariate analysis, but it was
statistically significant with underweight in the multivariate logistic regression analysis.

This result was in line with a survey conducted in central Uganda (Kikafunda JK et al, 1998).
5.3.5 Total amount of cow’s milk consumption per day

The total cow’s milk consumption per day of the children was 2.6% one tea cup, 29.3 % one
cup and 68.1 % one glass. Majority of the participated children were consumed one glass of
cow’s milk per day and this was small amount as compared to developed countries guideline,
which is 500 to 600 ml per day, however; it was not associated with the outcome variables in
the bivariate and multivariate analysis.

The result of this study was below the recommended amount of milk for young children are 2
cups (0.5 liter) per day. Recommendations for dairy product intake in developed countries are
approximately two—three servings (approximately 500 ml) per day for children under the age
of 9 years and three—five servings (>600 ml) per day for adolescents, with a number of

national guidelines (Dror and Allen, 2013).
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6. CONCLUSION AND RECOMMENDATION

6.1 Conclusions

In this study, child-hood undernutrition for 24 to 59 months age children was observed in
kilteawlaelo district. When compared to the national prevalence of undernutrition, prevalence
of wasting, stunting and underweight in children who lives in Kilteawlaelo were higher, but it
was below the regional (Tigray) prevalence. More importantly, comparison of the prevalence
of the under nutrition of this current study with the report of mini EDHS 2014 for Tigray
region it was promising result for all the three indices (stunting, wasting and underweight.
However, it was far away in magnitude when compared to the national prevalence and targets
of national nutrition program 2014/15 of Ethiopia. This will be then an alarming message to
all the nutrition sensitive sectors of the district and other concerned bodies that all have a long

way to go; to address both the chronic and acute under nutrition of the children.

Even though the study district has a potential for cow milk production, the consumption
pattern of the children was low, in which the majority of children consumed one tea cup per
day as compared to WHO recommendation (2 cup approximately 500 ml) per day. Therefore,
in this study the contribution of cow milk consumption for the improvement of child
undernutrition was not promising because of the small amount of consumption. In addition to
this, majority of the children consumed buttermilk which is low in nutrient content than whole
milk. This may be due to the awareness of child feeding of cow’s milk and milk product in the

study household in particular and in the district in general.

The associated factors of undernutrition for this study in the multivariate logistic regression
analysis were age of the children and commonly consumed cereals were a significant
predictor of stunting and underweight; mother’s educational level was a significant predictor
of wasting and underweight; sex of child, child vaccination status, source of cow’s milk and
mother’s occupation were a significant predictor of wasting only; marital status, occasion of
soap use for hand washing, father’s educational level and child birthplace were a significant
predictor of stunting only; and sex of respondent and amount of cow milk per serving were
significant predictor of underweight only. Therefore, one can conclude that low socio-

economic status, poor maternal and paternal schooling, low consumption of cow’s milk,
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unhygienic and poor sanitation practices were found to be the most attributable factors of

undernutrition among the 2 to 5 years old children in the district.

Finally, even though this study did not showed strong relation between cow’s milk
consumption and child nutritional status due to low consumption level of the children, but
many other studies showed a positive associated in child growth and development since cow’s
milk contain high quality protein, several minerals, vitamins and growth factor. Therefore,
awareness of child feeding of cow’s milk should be created as to the WHO recommendation

in the study district in particular and in the country in general.
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6.2. Recommendations

>

Since prevalenece of under nutrition is high in the district, effective food and nutrient
supplementation programmes have to be ensured at regular and continuous basis with
proper monitoring and evaluation by the government and NGO’s.

Community of kilteawlaelo district should provide boiled whole cow milk for their
children (2 — 5 years old) rather than buttermilk.

Majority of the children served cow milk with tea cup which is small in volume, so the
health extension worker together with the development agent should create awareness
on the the community to serve the children with a glass per serving.

The amount of cow milk consumption per day of the children was very small as
compared to WHO recommendation therefore; the policy maker should formulate a
policy on cow milk consumption to meet the WHO recommendation.

Clear and appropriate guidelines of milk and milk product consumption for the
children should adopt with cheap, easily available and accessible by the health sector
together with other nutrition sensintive sectors of the district.

Nutrition education on cow milk consumption for both mother and father is crucial.
Therefore, the village and district administrations of the district should have an
intervention of nutrition education for their society especially on milk consumption.
Need to pay more attention on older children (2-5 years) since households shift their
attention to the presiding child.

Further research on cow milk consumption and child nutrition should be carried out
Further research on determinant of cow milk consumption and nutritional status of

young children should carried out
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Appendix B: consents
Informed Consent Script in English

Hello Ms/Mrs My name is .

What is your child’s name?

When was (child’s name) born? Day Month Year

We are conducting a study on milk consumption pattern and nutritional status of young
children in this district. So, I would like to ask you some questions concerning your child’s
nutritional status.

First, I would like to inform you Ms/Mrs. that you are not required to take part in
this study. And if you decide to participate, you can stop at any time you want to and you will
not be penalized.

This interview will take about 1 hour of your time. The surveyor will ask you different
questions and s/he will weigh and measure your child.

Any information about you or your child Ms/Mrs will not be released to anyone else
without your permission. We will not write your name or child’s name on the forms we use to
write the information we get from you and your child.

Would you like to participate in this survey Ms./Mrs ?

(If YES) Thank you Ms./Mrs for accepting to participate in this study. Please

sign or put your thumbprint here:

Participant’s Full Name Signature or Thumbprint of Participant
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Informed Consent Script in local language (Tigrigna)

PP 09Tt

Al W7 A ICI%P GOt AN Aowaq Yvig+ Q. 2 - 5
qast A hAQH 79Nee AN el echil:: OAH AQH a®Got AH haté/é& A7LMC
G her7/heg9 HCHC mbHT I a¥rbt Ak oGOk hwtd/+ Ae7T /09 HOAT,
299 h-(¥t AL HYA VT N 2-5 Gavt GF7 okt n8ET PAOIC hST hT@ONL
AS :: AH® HO6M+ 7 POPE 277 DP° HM DA ¢ FOT: —
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Appendix C: WHO growth charts for children 2 to 5 years old of both sexes
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Appendix D: Questionnaire

Questionnaire for Respondents in English

CODE
I. Socio- demographic information
1. Date of interview Name of enumerator
2. District Kebele village
3. Name of the respondent/mother or care giver
4. Gender 1 =Female 2=Male
5. Your Age
6. Your Marital status 1= Married 2= Single 3= Widowed 4=Divorced
7. Who is the HH head? 1= mother 2=father 3= other (specify)
8. Family size of your household
<2yrs |2-5yrs 6-10yrs | 11—-15yrs [ 16 —20 yrs | >20 yrs | Total
Male
Female
Total
9. How many children 2 to 5 years do you have?

10. The name of the selected child aged 2 to 5 years

11. The sex of the selected child aged 2 to 5 yrs old? 1=Female 2=Male

12. The age of the selected child?
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II. Socio — economic information

1. Educational status of mother: 1= Degree 2= Diploma 3 = Secondary school 4
Elementary school 5=Read and write 6= Illiterate =~ 7= Other specify

2. Your husband’s educational status: 1= Degree 2= Diploma 3 = Secondary school
4= Elementary school 5= Read and write =~ 6= Illiterate = 7= Other specify

3. Your occupation: 1=housewife 2= Salaried Employee 3= Business / trade

4= daily Labor 5= other (specify)

4. If you have occupation how much time did you work per day?
1=2:30-11:30 2=2:30-6:30 3= 3 hour 4= 2 hour 5= 1 hour 6= 1 did not know
5. Your husband’s occupation: 1= Own farm work 2 = Salaried Employee

3= Business / trade 4= daily Labor 5=Other (specify)

6. The residence of the household? 1= Rural 2=peri urban 3=Urban

7. Income of the household (HH) based on the information in the table below

S/N | Questions Choices for answer Remarks
1 Land for Agriculture 1= owned land
2=rented land 3=No land
1.1 | If the HH has owned land 1=0.25ha 2=0.5ha 3=0.75ha
4= 1lha S5=other------------------
1.2 | If the HH has rented land 1=0.25 ha 2=0.5ha 3=0.75 ha

4= lha 5=other------------------

2 Animals owned by the HH

1= cow-----—---- S5=chickens---------
2=oxen--------- 6=donkeys---------
3=Goats-------- T=other------------—-
4=sheeps------- 8=no animal

3 The house for residence is I=rent 2=own 3=temporary gift
4= other (specify)-------------

4 The livelihood of the HH 1= crop farming

2= Animal raring
3= mixed farming
4= assistance program
5=regular employment
6= daily labor
7= other (specify)
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8. What is the wealth index of the HH based on the total income of the HH?
I=very poor 2=poor 3=medium 4=rich 5= very rich
Feeding practice
1. How long did you exclusively breast feed (NAME) ------------------ ?
I1=1-3 month 2=4-6 month 3= 7-9 month 4=10-12 month 5= > 12 month
2. At what months’ of the child did you start complementary feeding?
1=1-3 month 2= 4-6 month 3= 7-9 month 4=10-12 month 5= > 12 month
3. Are you still breastfeeding? 1=No 2= Yes
4. At what months’/years’ of the child did you stop breastfeeding?
1=1-3 month 2=4-6 month 3= 7-9 month 4=10-12 month 5= 12 — 17 month
6= 18 — 24 month 7= >24 month
5. What is the most commonly consumed cereal for a child in your area?

1=Maize 2= Wheat 3= Sorghum 4= Millet 5= teff 6=other specify (

6. What is the most commonly consumed legume for a child in your area?
1= faba bean 2= Field Peas 3= Chick Peas 4=Soyabean 5= Lentils
6= grass pea 7= other specify
7. What is the most commonly consumed staple diet for a child in your area?
1=Enjera 2= Porridge 3=Kita 4= Bread 5= soup
6= other specify ( )

8. What is the most commonly consumed dairy products for a child in your area?
1= skim milk 2= Boiled whole milk 3=Buttermilk / Arera /
4=Yoghurt 5= Cheese 6=Butter
9. How many meals do you prepare for this child in a typical day?

l1=once 2 =twice 3=threetimes 4= more than four
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Cow milk availability, consumption and access

1. Does cow milk available in your locality? 1= Yes 2=No
2. Do you prepare cow milk for your child? 1=Yes 2= No (if No skip to vaccine part)
3. (If YES) How many times in a day did you prepare milk for this child?
1=3 timesaday 2= onceaday 3=twiceaday 4=4 and above times per day
4. What amount of cow milk did you provide at a one serving for your child?
1= one coffee cup 2=onetea cup 3=oneglass 4=halfcup 5= other ---------------
5. From where did you get the cow milk for your child?
1= own production 2= market 3= gift from neighbor 4= Other (specity)
6. If you get from market which type of market outlet do you visit most frequently for milk
purchases?
1 = Kiosk 2 = Supermarket 3 = Street vendor 4 = Local market
5 = neighbor 6= contract 7= Other (specify)
7. Why do you visit this market frequently?
1 = nearest one 2 = Reputable one 3 = One with more variety of products sold
4 = One that sells fresh products only 5 = One with reasonable price

6 = Credit sales available 7=0Other (specify)

8. How frequently do you visit this market?
1 = Daily 2 = Once weekly 3 =Twice weekly 4 =3-4 times a week
5 = As necessary 6 = Other (specify)

9. Are you concerned about the safety of milk and milk products when you buy from the

market sources? 1= no  2=yes
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Child Vaccination status
1. Did your child received BCG?
1=Yes(card) 2=Yes(recall) 3=Yes(scar) 4=NO 5=Don"“t know
2. Did your child received Penta 1 and OPV 1
1=Yes(card) 2=Yes(recall) 3=No 4=Don"“t know

Did your child received Penta 2 and OPV 2
1=Yes(card) 2=Yes(recall) 3=No  4=Don"t know
4. Did your child received Penta 3 and OPV 3

1=Yes(card) 2=Yes(recall) 3=No 4=Don"“t know

»

5. Did your child received Measles immunization?
1=Yes(card) 2=Yes(recall) 3=No 4=Don“t know
6. Did your child received deworming tablets in the last 6 months?
1=Yes (card) 2=Yes(recall) 3=No 4=Don"“t know
7. Did your child received Vitamin A in the last 6 months
1=Yes (card) 2=Yes(recall) 3=No 4=Don"“t know
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Child Disease status
1. During the past 2 weeks did (Name) suffer from any illness or injury?
1=Yes 2=No (if No go to the next section)

2. If yes for how many days did (Name) suffer due to illness or injury during the past 2

3. Can you describe the symptoms that (Name) primarily suffered from the major illness or
injury during the past 2 weeks?  1=Diarrhea (acute) 2=Fever (acute)  3=Difficult
breathing

4=Diarrhea (chronic) = 5=Skin infection @ 6= Measles 7= Malaria
8= Vomiting  9=Coughing 10=Others (Specify).......ccccvvveiinnnn.

4. Was anyone consulted for the major illness or injury during the past 2 weeks?

1=Yes 2=No

5. How soon did you seek assistance?
1= within 24hrs  2=After 24 hrs 3= after 3 days 4= after 1 week 5= after 2 week

6. Where did you go for the first consultation during the past 2 weeks?
1=Public clinic 2=Private clinic = 3=Friend/Relative 4=traditional healer S5=others
(specity)

7. If No Why was no one consulted for the major illness?

1= mild illness 2= Staff attitude 3= No medicine 4= Others (Specify).....................
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Water consumption and sanitation
1. What is your main current water source for consumption?
1=running water 2= stream 3= unprotected well 4=protected well
5=Borehole 6 =Water tap 7=others specify...
2. What do you do to the water before giving it to the child?
1=Boiling 2=Use water treatment 3= Nothing
3. What type of toilet does the household have?
1=Bucket = 2=Traditional pit latrine ~ 3=Flush toilet 4= open defecation
4. Is there hand washing facility near the toilet? 1=Yes 2=No
5. If yes did you use it properly? 1=Yes 2 =sometimes 3= No
6. On what occasions do you usually wash your hands, (tick all that apply)
1= before eating 2=After defecating 3=Before feeding the child 4=Before
breastfeeding
5=After cleaning child’s bottom 6=others (specify)
7. On what occasions you usually use soap when washing hands?
1= Before eating  2=After defecating 3=Before feeding the child = 4=Before

breastfeeding

5=After cleaning child’s bottom 6=others (specify)----------------------—-
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II1. Behavioral information

1
2
3
4.
5
6

10.

. Did you feed your child leftover food instead of his/her own food? 1= Yes

. Did you refuse giving cow milk to your child? 1=Yes 2= No

Did you feed the child with his/her older siblings? 1=Yes 2=No

. Did you feed the child with the adults of the HH?  1=Yes 2=No

. How many times in a day does this child eat? 1=once 2=twice

4d=four times 5S=five time 6=six times 7= seven times and above
Is there any food restriction for this child?  1=Yes  2=No

If yes what is the restricted food?

Why is restricted this food for the child?

2=No

. If yes why did you refuse? 1=itis unsafe 2= forbidden 3=malicious 4=other--------------

3= three times

Who does give care for this child? 1=mother 2=father 3= daughter 4=son 5= house

made 6= grandmother 7= neighbor 8=other ------------------
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IV. Anthropometric Measurement
1. Where was he/she born?
1=at Home 2= at home with the help of Traditional birth attendant
3= Hospital 4= Other (specify)
2. Was (Name of child) weighed at birth?  1=Yes 2=No
3. If yes, How much did s/he weigh

4. What was the weight of (name of child) at birth?

1=Very small 2=Small 3= Average size 4= Large 5= Very large
5. Now we are going to measure your child’s weight, height and arm to see how he/she is
growing.

6. Check the child whether s/he has oedema on his/her feet? 1=yes 2=No

Measurement 1 Measurement 2 Average
7. Child’s MUAC . ecm . cm . cm
8. Child’s height . cm . cm . cm
9. Child’s weight kg g kg g kg g
10. Name of assessor Date

11. Clothes worn by the child 1= No clothes 2= Light clothes 3= Heavy clothes 4 =Other
(specity) ....

12. Shoes worn by the child 1= barefoot 2= light shoe 3= heavy shoe 4= other (specify) _
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Questionnaire for Respondents in local language (Tigrigna)
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