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Abstract 
N uh-ition is an indispensable interface between heal th s tatus and food security. 
Poor maternal nutrition is very common in most developing co un tr ies. The 
nuh- itional status of women is a perceptive indicator of health status and 
nourishment levels both the mother a nd their child ren. The cen tral objective of 
this study is to analyze the socio-econom ic, dem ographic and health related 
determinants of the nutritional s tatus of women in the reproductive age group 
bo th at the national and regional levels. The study is carried out using 
quantitative data from the 2005 Ethiopian Demographic a nd H ea lth Survey. 
Women with body mass index less than 18.5 are considered to be at the risk of 
acute undernutrition. Univariate analysis, multiple logistic regression and 
multilevel logistic regression are fitted to determine the factors affecting the 
nutritiona l status of women in the reproductive age. The study ind icated that 
24.8% of wom en in the reproductive age are undernourished. The bivaraite 
analysis indicated that region, place of residence, source of drinking water, 
household economic status, employment status of women, education level of 
women, age of women, marital sta tus and parity are significantly associated with 
the nourislunent level of women_ In the multivariate logistic re~-ession approach 
region, place of residence, household economic status, employment status of 
women, age of women and marital status are found to be the determinants of the 
nutritional status of women at the national level. The multilevel logistic 
regression implied place of residence, household economic status, emp loyment 
status of women and source of drink ing water are determinates of the nu tr itional 
status of women in the reproductive age. Maternal undernutrition is linked with 
poor health status. Therefore, multisectroral policy interventions must be taken 
to improve the nutritional status of women both a t the national and regional 
levels. 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF THE STUDY 

N utriti on and health are essentia l components of the quality of life. N utri tion is a 

pivota l interface between health and food security. Nutr itional status is therefore 

a sensitive indicator of health status and nourishment levels of a populatio n. 

Nutritional deficits in human beings contribute to illness, low weight and 

stunted physical and mental development. N utrition plays a vita l role in 

Ill.lint.lining C;l'"d h"allh w hilL' un de rnu triti on generates vulnerabilit) to <l wide 

range of diseases and genera l ill hea lth. Undernutrition and s ickness represent 

the main health problems in developing countries. Undernutrition d im ini,hc, 

the ability of all systems of the body to perform properly, especially for children 

and women in the reproductive age. The magnitude of women undernutrition 

and the various social, economic and health indicators of poor prenata l nutrition 

for women and children provides a convincing justification for assess ing 

nutritional status of women. 

In developing countries like Ethiopia the nutrition and health of women 

throughout their life is affected by complex and interrelated socia l, cultura l, 

environmental and health service-related factors. Accordingly, nub' ition has long 

been recogni zed as a fundamental human right, enshrined in key interna tional 



conventions. Freedom from hunger and undernutrition was decla red a basic 

human right in the 1948 Universal Declaration of Human Rights. In poorl y 

nourished popula tions, reductions in hunger and improved nutriti on convey 

considerable productivity gains. Such productivity gains are necessa ry for 

economic growth. Going beyond the critical role that nUh"ition plays in economic 

and human development, good nutritiona l status is a core stone that affects the 

health of all people, enabling us to reach our fu llest potential as indi viduals and 

societies (ACC/SCN, 1992). 

Hunger and undernutrition are devastating problems, particularly for the poor. 

Ethiopia is a country known for its chronic nutrition insecurity and high ra te of 

undernuh"ition. Ethiopia is known for a long history of food shortfa ll s and 

famine emergencies that contribute to high level of undernutrition (Lindet and 

Tadesse, 1997). According to the study by the Ministry of Planning and 

Economic Development (MOPED), 50 percent of the Ethiopia n popu lation is 

living below the poverty line and therefore calIDot meet the daily m in imum 

nutritional requirement of 2200 calories (MOPED, 1999). Ethiopia's average per 

capita daily calorie consumption of 2111 is one of the lowest ca lorie 

consumptions world w ide (Pankhurst and Gebre, 2002). Moreover the 

FAO/ WFP crop and food supply assessment team indicated the average per 

capita daily ca lorie consumption is 2000 calories (FAO/ WFP, 2005). 

2 



Women in the reproductive age group (15-49 years) and children in Ethiopia a re 

vu lnerable to the risk of undernutrition. Women in the reprodu cti ve age and 

children are exposed to undernutr ition due to low dietary intakes, inequi ta ble 

d ish"ibution of food w ithin the household, improper food storage and 

preparation, dietary taboos, infec tious diseases and care (Woldemariam Ginna 

and Timotiwos Genebo, 2002). Particularly, for women the high nutritional cos t 

of pregnancy and lactation also contribute significantly to their poor nutritional 

status. Many factors influence wom en's nutritional sta tus, ranging from her 

physiological utilization of food and nutrients during pregnancy and lac tation 

through the socia-economic influences on food availability and her energy 

expenditure, to the cultural and educational conditions that affect her ab ility to 

utili ze available resources. Undernu trition dimin ishes women's potential 

contribution to their family, cOlmnunity and nation. It reduces prod ucti vity, 

decreases income-earning capacity, and increases health care costs. Moreove r, 

the productivity potential of women is cri tically hampered by undernu trition 

(Philip and Lipton 1994) . 

Poor nutritional s tatus of women is directly associated w ith poor health status of 

both the mothers and their children. Undernutrition posses a va riety of threats to 

women in the reproductive age. It makes them more susceptible to infections, 

and lea ves them with fewer reserves to recover from ill ness; it wea kens wOlllen's 

ability to successfully carry, deliver and care for their children (Tinker and Post, 
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1991). Undernuh·ition plays a key role in maternal mortality. High materna l 

morta lity is a reflection of women's undernutrition, poor health sta tus and high 

ferti lity (ACC/ SCN, 1990). Maternal undernutrition was found to be the ca use 

for about 80% of the low birth weight (LWB) babies in developing countries due 

to intrauterine growth retardation (Brems and Berg, 1988). LBW babies havc a 

30% times grea ter risk of prenatal mortality than infants of normal birth weight 

(Tinker and Post, 1991). Poor maternal nutrition is very common In most 

developing countries. Women that are underweight are more likely to ha ve 

unsuccessful pregnancies. Food supplementation to underweight women during 

pregnancy can improve pregnancy outcomes but such programmes are give n 

little priority in most countries (Krasovec and Anderson, 1991). 

Improv ing women's nutrition will have both short term and long term effects on 

the social and economic well-being of not only the indiv idual but also the 

community and the nation (ACC/SCN, 1992). Therefore address ing the 

nuh·itional status of women is crucial for the improvement of hea lth and food 

security of the individual as well as the society as a whole. This fact can be 

strengthened by the reality that in add ition to their reproductive roles, wo mcn 

conh·ibute to their nation's economic development by caring for their famili es 

and engaging in income generating activities, farming and other prod uctive 

labour (Lindet and Tadesse, 1997). 
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The causes of undernutrition are multisectroral and intercor related , often 

operating at many levels , The high prevalence of undernutrition in Ethiopia is 

attributed to a combination of extreme poverty and poor maternal health, 

Women are particularly at risk, suffering from social, economic and nutritional 

depri l'dtions, In Ethiopia nutritional defici t may a lso be exacerbated in women 

by clu'onic seasonal household food insecurity, inad equate qua li ty of the diet 

consumed, poor nutrient utiliza tion and limited access to hea lth services 

(Woldemariam Girma, 2001), 

1,2 STATEMENT OF THE PROBLEM 

Nutritional sta tus and maternal health are related, Poor maternal nutrition is 

directly associated with m other's resistance to infections or maternal ill health, 

Poor nutrition conh'ibutes to m other's resistance to infections and infec tions are 

in turn are fac tors for poor nutritiona l status of the mother (UN, 2(05), 

Nutriti onal defic it (undernutrition) of women in the reproductive age in Ethi opia 

is a problem insufficiently recognized and inadequately documented a nd little is 

known about the risk indicators and determinants of the nutritional sta tu s of 

women in the reproductive age, From the point of v iew of identify in g pre­

disposition to maternal malnuh'i tion little is known about risk indicators such as 

characteristics of socio-economic profile, educational level, place of residence, 

health related and other factors associated with nourishment levels of wom en, 
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Improving materna l nutri ti on contribu tes increases women's potential 

contribution to their family, community and nation. It plays a crucial role in 

increasing productivity, income-earning capacity, and decreases hea lth ca re 

costs . Moreover, the productivity potential of women is critica lly hampered . 

Therefore, add ress ing the problem of the nuh'itional status of women is vital for 

the health of both mothers and their children. 

Some attempts were made to assess the determinants of the nutriti onal sta tus of 

women in Ethiopia (Lindet and Tadesse, 1997; Teller and Yimer, 2000; 

Woldemariam, 2001; Woldemariam Girma and Timotiwos Genbo, 2002; 

Fikrewold Hadd is 2(08) . Woldemariam made an attempt to determine the risk 

factors associated with maternal nutritional sta tus in Southern Na tions, 

Nationalities and Peoples Regional States using limited data . Woldemariam and 

Timotiwos in 2002 attempted to assess the de terminants of the nutritional sta lu s 

of wom en by conSid ering all women in the reproductive age group (included 

pregnant and lactating women in the study). Fikrewold, 2008 assesses the leve ls, 

differentials and de terminants of malnutrition among women in Ethiopia. 

The studies described above measure the nutritional status of women by tak ing 

into accoun l malnutrition w hich includes both undernutrition and obesity 

(which is not a major problem in developing counh'ies like Ethiopia). However, 

the above s tudies did not include the health outcomes that result from the poor 

6 



nutritional status of the women. This paper uses multilevel logistic regression 

approach to asses the determinants of nutritional status at regiona l leve l. 

Therefore, this study is an attempt to study the nutritional status of women on 

the basis of undernutrition which is a major problem in developing coun tries like 

Ethiopia. 

1.3 OBJECTIVE OF THE STUDY 

1.3.1 Genera l objective 

The general objective of the study is to identify the determinants and hea lth 

outcomes of the nutritional status of women in Ethiopia. 

1.3.2 Specific objectives 

.:. To estimate the level of maternal undernutrition in Ethiopia 

.:. To examine the determinants of the nutritional status of women in the 

reproductive age group at national level 

.:. To see the level of acute undernuh'ition by region in particular and in 

Ethiopia in general 

.:. To assess the health outcomes of poor nutritional s ta tus 

1.4 SIGNIFICANCE OF THE STUDY 

The findings of this study w ill be useful in many ways. The study co uld help to 

find out the factors that determine the nutritional status of women in the 

reproductive age group and addressing the problem of maternal undernutri tion. 

Besides, the study may indicate various actions to be taken to improve mate rnal 

nutrition. The results also serve as an addition to the existing knowledge with 

7 



regard to maternal nutritional status in Ethiopia. Lastly, the outcome of this 

research could give baseline information on the problem of nutritional sta tu s of 

women for various government and non-governmental organiza tions so as to 

develop programs that improve the nourishment status of women . 

1.5 LIMITATIONS OF THE STUDY 

./ The study is based on data collected at one point in time (cross-sectional 

data) . Hence, it is difficult to establish casual relationship between 

exposure variables and the outcome variable (acute undernutr ition) . 

./ The EDHS data lack information on variables such as environmental, 

workload and cultural factors that affec t the nutritional status. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 THEORETICAL CONSIDERATIONS OF THE NUTRITIONAL 

STATUS OF WOMEN 

2.1.1 Defini nons and basic concepts 

Nutrition refers to the intake of food and other essential nutrients for promoting 

growth and to maintain healthy tissues and organ function. 

Malnutrition is a condition that develops when the body does not get the right 

amount of nutrients it needs to maintain healthy growth or when the bod y is 

unable to utili ze the food consumed. Malnutrition refers to all deviations from 

adequate nutrition, including undernutrition (and overnutrition) result ing from 

inadequacy of food (or excess of food) relative to need (respectively). 

Malnutrition re fers to both undernutrition and overnuh·ition. Undernutrition is a 

consequence of consuming too few essential nutrients whereas overnutrition is a 

result of consuming too many dietary intakes. The terms "malnutrition" and 

"undernuh'ition" are often used loosely and interchangeably, a lthough a 

distinction is, and needs to be, made at all times. 

Undernutrition is a type of malnutrition caused by inadequate food intake or 

body's inability to make use of needed nutrients. Undernutrition is the outcome 

of insufficient food caused primarily by an inadequate intake of dieta ry or food 

energy. Undernuh'ition refers to a dietary energy intake below the minimum 
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requirement level to maintain the balance between actua l energy intake and 

acceptable levels of energy expendi ture. 

Nutritional status refers to the state (condition) of the body in re lation to the 

consumption and utilization of nutrients which can be assessed by different 

measures such as height, body mass index and arm circumference. 

Nutritional anthropometry is defined as "measurements of the variations of the 

physical dimensions and the gross composition of the human bod y a t diffe rent 

age levels and degrees of nutrition. 

Body mass index (BMI) is an index used to measure thinness or obesity for 

adults. Body mass index is defined as weight in kilogramrnes divided by height 

squared in meters (kg/ m2). A BMI less than 18.5 is used to define thinness or 

acute undernutrition and a BMI of 25 or above usually indicates overweight or 

obesity and a BMI from 18.5 to 24.9 is considered to be normal. 

2.1.2 Measures of Nutritional Status 

There are two possible ways to measu re the adequacy of food and nutrition 

intake among individuals or population groups. The first measure is nutritional 

intake assessment and the second is anthropomeh·ic m easure of nutritional 

status. Nutritional intake assessment m easures of nutritional intake es timate the 

amount of food a person is eating and can be used to assess ad eq uacy of the 

quantity of dietary energy (and protein) supply. In simple terms, one ca n 

categorize people as being well-nourished or undernourished based on w hether 

their intake of food matches their food energy needs or nutrient requirements. 
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Anthropometric measure of nutritional status (N utritional anthropometry) is the 

most frequ ently used method to assess the nutritional sta tu s of indi viduals or 

popul a tion groups. Measurements of nutritional anthropometry are based on the 

gross composition of the human bod y at different age levels and degrees of 

nutrition. Nutritional anthropometric indicators prov ide a reflec tion of the 

nutritional s ta tus of the conU11Unity and hence complement the information 

obtained by other approaches. There three conunonly used standard measures of 

the nutritional status of an adult are Mid-upper arm circumference, Height and 

Body mass index (BMI). 

Mid -upper arm circumference (MUAC) IS an anthropometric measu re of 

nutritional status that reflects both fat and tissue stores . MUAC is the 

circumference of the left up per arm, measured a t the mid-point between the tip 

of the shoulder and the tip of the elbow. MUAC is measured in ce nti metres 

(mm); MUAC below 160 mrn is considered as an indicator of ac ute 

undernutrition (ACC/SCN, 1992). MUAC is useful for both screening acute ad ult 

undernutrition and for es timating prevalence of undernutrition at a popula tion 

level. The MUAC measurement requires little equipment and is easy to perfor m 

even on the most debilitated individuals. Maternal mid-upper arm circumference 

can be used as an indicator of maternal nutritional status as MUAC is highl y 

correlated w ith maternal weight and weight for height (Jam es et ai , 1988) . 
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Height is one of the commonly anthropometric measures of nutritional status. 

The he ight of women is associated wi th past socio-economic status and nutrition 

during childhood and adolescence. A woman's height is used to pred ict the risk 

of difficulty in delivery beca use small stature is often associated with sma ll 

pelvis size and the potential for obstructed labour. The risk of giving birth to a 

low birth weight baby is influenced by the m other's nutritional status. The cutoff 

point fo r the he ight at which mothers ca n be considered at ri sk va ries between 

popula tions but normally falls between 140 and 150 centimeters. In DHS surveys 

a cutoff point of 145 em is used. 

BMI is considered to be the most suitable and objective anthropometric indicator 

of nutritional s tatus of adults. It was chosen because this anthropometr ic 

indicator, derived from measures of weight and height of individuals of both 

sexes, is consis tently and highly correlated wi th body weight (or energy s tores 

within the body) and is relatively independent of the height of the adult (James 

et aI, J 988). BM! is a simple bu t objective anthropometric indicator of the 

nutritiona l status of the adult popul ation and is closely re la ted to food 

consumption an d the p revalence of inadequacy of food in the community. 

Women's undernutrition is highly prevalent in developing countries, resu lting in 

substantial increases in mortality and overall disease burden (Black, et ai, 20(8). 

Among the countries in Eastern Africa wi th BM! data, the s itua tion of chronic 
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energy deficiency (CEO) is more severe in Ethiopia. A small-scale s tudy in Kersa 

sub-district of Oromiya showed tha t 35 percent of non-pregnant women in the 

south-western part of the country had a BMI less than 18.5 which is an indicative 

of poor nu tritional status (Ze rihun e t ai, 1997). According to the 2005 [D 115 

report twenty-seven percent of women were fo und to be chronica ll y 

malnourished (BM! less than 18.5). It was found that there is a marked var ia ti on 

between urban and rural women. More women have a BMI less than 18.5 in rura l 

areas (28 percent) than in urban areas (19 percent). Gambela (39 percen t) a nd 

Tigray (38 percent) have the highest percentage of undernourished women and 

Addis Ababa has the lowest percentage (15 percent). 

In Ethiopia the issues of measuring n utritional status came in to apprec iation in 

the ear ly 1960's. In the early 1960's, the Imperial Eth iopian government 

recognized the importance of identify ing the nutritional status of the Ethiop ian 

people by inviting Swedish nutritionists to advice on the problem of nutr ition in 

Ethiopia and the Ethiopian NUh"ition Institute (EN!) was established in 1968. 

Although limited in coverage, surveys were conducted to study the nutritiona l 

s ta tus of various socio-economic groups (semi-pas toralis ts, enset-growin ig 

farmers, cereal-based farming households, and urban dwellers) belween 1963 

and 1968 that included both direc t (clinical, laboratory and anthropometric) and 

indirect (production, mortality rate, disease burden) measurements. In the 1990s, 

there was a major shift of emphas is and EN I was transformed in to Eth iopian 
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l lealth and N utrition Research Institute (EHNRI), wi th a narrower focus on 

micronutrient and health-related clinical i nvestiga tions. In 20m, 

USAID/Ethiopia introduced the Essential Nutrition Actions (ENA) package as 

an approach to support the Ethiopian government and its partners in their efforts 

to improve the nutrition of women and children under two years of age. 

[n 2004, a new opportunity emerged for developing a comprehensive approach 

to address malnutrition when the Federal Government agreed to put in place 

such a strategy as part of the groundwork for the preparation of the second 

phase of Sustainable Development and Poverty Reduction Program, w hich is 

now ca lled the Plan for Accelerated and Sustained Developmen t to End Pove rty -

2005/06-2009/10. At that time, the Council of Ministers of the federal 

government gave the responsibility for coordinating overall nutrition activities in 

the country to the Ministry of Agriculture and Rural Development (MOAR!)), 

and established its initial task as being the development of an NNS. Within 

MOARD, the Food Securi ty Coord ina tion Bureau (FSCB) was assi gned the task 

of form ula ting the stra tegy. In addition the Ethiopian Dem ogra phic and Health 

surveys conducted in 2000 and in 2005 have incorpora ted ind icators of the 

nutritional status of chi ldren and women in the reproductive age group. 
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2.2 DETERMINANTS OF THE NUTRITIONAL STATUS OF 
WOMEN 

2.2.1 Socio-economic Determinants of the Nu tritional Status of 
Women 

Som e evidence in developing counh"ies indica te that malnourished indi vidu als 

wi th a body mass index (BMI) below 18.5, show a progressive increase in 

morta li ty rates as well as increased risk of illness (Rotimi e t aI, 1999). For social 

and biological reasons, women of the reproductive age are amongst the most 

vulnerable to malnutrition. Increased prenatal and neonatal mortality, a h igher 

risk of low birth weight babies, s tillbirths, and miscarriage are some of the 

consequences of malnutrition in wom en (Krasovec and Anderson, 1991). Some of 

the socioeconomic fac tors explaining women's nutri tion according to stu dies 

done in different places are reviewed below. 

Household Economic Status 

Several studies indicated that household economic status is an important 

de terminant of women undernutrition. The economic sta tus of a household is an 

indica tor of access to adeq uate food supplies, use of hea lth services, availabili ty 

of improved water sources, and sanitation facil ities, w hich are pr ime 

determinants of child and maternal nutritional s tatus (UNICEF, 1990). A study 

on the determinates of nu tritional status of women (Woldem ariam and 

Timotiwos, 2002) indicated that as compared w ith women liv ing in households 

with medium or higher economic status, wom en liv ing in very poor and poor 

households were about 1.7 and 1.3 times more likely to be und ernourished, 
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respectively. A study of most of the DHS surveys conducted in developi ng 

countries (Loaiza, 1997) and a study in Southern Nations and Nationa lities and 

Peop les Reg ion of Ethiopia (Tell er and Yimer, 2000) showed that women fro m 

low economic status households were the most affected by undernutriti on. 

Women's Employment and Control over Income 

Women's employment increases household income, w ith consequent benefits to 

the household nutrition in general and the woman's nutritional sta tus in 

particular. Employment may increase women's sta tus and power, and may 

bolster a woman's preference to spend her earnings on health and nutrition. 

Though employed, women without control over their income and decision­

making authority wi thin the household are deprived of economic and social 

power and the ability to take actions that will benefit their own well-being. 

Studies in Africa have indicated that, at similar levels of income, hou seholds in 

which women have a greater control over their income are more likely to be food 

secure (Kennedy and Haddad, 1991). 

Place of Residence 

A study in SNNPR showed that the risk of maternal undernutritlon in ,"ural area 

is 1.64 times higher as compared to the urban areas (Woldemariam Girma, 20(J1). 

A comparative study on maternal nutritional status in 16 of the 18 DI-IS 

conducted countries (Loa iza, 1997) and a study in the SNNPR of Ethiopia (Teller 

and Yimer, 2000) showed that rural women are more likely to suffe r from chronic 
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energy deficiency than women in urban areas. Higher rates of rura l malnu triti on 

were also reported by local studies in Ethiopia (Zerihun et aI. , 1997; Ferro-Luzzi 

et aI., 1990). 

Education of Women 

Education may enable women to make independent decisions, to be accepted by 

other household members, and to have greater access to household resources 

that are important to nutritional status. Women who receive even a min imal 

bas ic education have a higher level of awareness than those who a re illite rate 

about the need to utilize available resources for the improvement of the 

nutri tional for themselves and their families. This has an effect on their own 

nutritional status and that of their children and families (ACC/SCN, 1990). A 

comparative study on maternal malnutrition in ten Sub-Saharan Afr ica n 

countries (Loaiza, 1997) and a study in the SNNPR of Ethiopia (Te ller and Yimer, 

2000) showed that the higher the level of education, the lower the proporti on of 

undernourished women. 

2.2.2 Demographic Determinants of the Nutritional Status of Women 

Age of Women and Parity 

Women's age and parity are important factors that affect maternal d epleti on, 

especially in high fertility counh·ies (Zerihun et aI, 1997, as cited in Winkvisit, 

1992). A study on the determina tes of nutritional of women (Woldemariam and 

Timotiwos, 2002) showed that women in the youngest age group (15-19) and the 

17 



oldest age group (35-49) were about 1.6 times more likely to be under nourished 

as compared with wom en in the age group 20-24. Local studies in Ethiopia 

showed that women in the youngest reproductive age group (15-19) and womcn 

in the oldest reproductive age group surveyed (45-49) are the most affec ted by 

undernutrition (Tc ll cr and Yimcr, 2000). A sma ll sca le study conductcd in the 

southern Shewa and Zigwa Boto showed that women undcrnuh'ition rises 

markedly from age 35 onwards (Zerihun et aI, 1997). OHS Studies in some Sub­

Saharan African countries (Loa iza, 1997) showed differential in the magnitude of 

Chronic Energy Deficiency (CED) among women at different ages during thcir 

reproductive years. Studies in Burkina Faso, Ghana, Malawi, Na mibia , Nigcr, 

Senegal and Zambia showed a grea ter proportion of mothers aged 15 to 19 and 

40 to 49 exhibits CEO. The percentages are particularly high in Nam ibia, Nigcr 

and Senegal (Loaiza, 1997). The high level of CEO at younger ages (15-19) is 

likcly due to the compe ting demand for nutri ent be tween the mother and the 

fetus, w hile old age undernutrition may be due to maternal depletion associated 

wi th high parity. 

Marital Status of Women 

Marital s tatus of women is associated w ith household headship and o ther socia l 

and economic status of the women tha t affect the ir nuh'itional status. Nutritiona l 

and social securities could be endangered by a negative change in ma rita l s tatus. 

A study on the de terminates of nutritional of women (Woldemariam and 
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Timotiwos, 2002) indicated that at the national level, never-married women were 

about 1.9 times more likely to be undernourished than cu rrentl y mar ried women, 

and the difference was sta tistically significa nt. A study in the SNN PR of Eth iopia 

(Teller and Yimer, 2000) showed that women 's malnuh'ition is sign ifican tly 

assoc ia ted w ith marital s ta tus indica ting tha t compared to marr ied women 

malnuh'i tion is higher am ong unmarried ru ral and d ivorced/separated urban 

women compared to married ones. 

2.2.3 Health related Determinants of the N utritional Sta tus of 
Women 

Health services are necessary components of any stra tegy to improve women 

nutritiona l status. O ne majo r facto r affecti ng women's n utrition is morbi d ity and 

it is an immediate cau se of malnutrition since it affec ts the dietary intake of the 

person. The synergis tic relationship between health and nutritional status is 

evident in several ways. Undernutrition increases individual's vu lnerabi lity to 

disease and heightens the severity of the d isease. At the same time, d isease often 

undermines nu tritional status (WHO, 2000) . Access to health ca re, source of 

water supply and sanitation are basic components of bea lth service ro r 

improving nutritional status. Access to health care services and tbe hea lth secto r 

intervention with regard to nu trition are important packages of im proving 

nutritiona l status. The proport ion of the popula tion wi th access to safe drinking 

water source is an indicator of a country's social development. This proportion 

determines the magnitude of water-related diseases that are like ly to affec t 
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nutritional status (WHO Africa Regional Office, 2000). Unfavourable hea lth 

environm ent caused by inadequate water and sanitation ca n increase the 

probability of infectious diseases and indirectly cause certa in types of 

undernutrition (UNICEF, 1990; Engle, 1992). A comparative study in some 

developing countries (Sornrnerfelt, et ai., 1994) and in ]irnrna, Eth iopia (Getaneh, 

et ai., 1998) showed that unprotected water source and non-ava ilab il ity of latrine 

were associated w ith low child sta tu re. 

2.3 HEALTH OUTCOMES OF POOR NUTRITIONAL STATUS OF 
WOMEN 

Undernutrition plays a key role in maternal mortality, just as in infant and child 

death. H igh maternal mortality is a reflection of women's und ernu trition, poor 

health status and high fer tility (ACC/SCN, 1990). The magnitude of women 

undernutrition and the enormous social, economic, health indica tors of poor 

prenatal nuh·ition for women and children provides a convincing justifica tion for 

stronger action to be taken to improve nutritional sta tus of women. Because of 

both thc rep roductive conseq uences and the long term effec ts of child hood 

malnutrition on adult physica l and intellectual prod uctiv ity, as we ll as the 

w idespread impact of women's health and nutrition on child survival, womcn's 

productivity, family welfa re, and poverty reduction in the commu nity as a 

whole, securing adequate nutrition of women, particu larly before and during 

pregnancy, is a SOCially and economically important goal for developing 

countries. 
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Good maternal nutrition IS important for both the health and reproductive 

performance of women and the health, survival, and development of their 

children. Undernutrition in women is not conspicuous and remains to a lal"ge 

ex tent uncounted and unreported; thus, insuHicient attention has been gi ven to 

its extent, causes and consequences (Tinker, Koblinsky, 2004). As a result, 

inadequate resources and efforts have been allocated to improving women's 

nutrition compared with other nUh"ition and public health actions. This lack of 

emphasis on human nutrition related programs and the increased opportunit ies 

for policies and programs that can be implemented through existing health care 

systems, which are expanding and providing better coverage, particularly in 

prenatal care, in most developing countries. 

2.4 ANAL YTICAL FRAMEWORK 

The analy tical framework for this study is adopted from the global conceptual 

framework (UNICEF, 1998). The global conceptual framework for the causes of 

undernutrition presents a func tional comprehensive understanding of how 

undernutrition is an outcome of multisectroral problems that can be examined in 

terms of immediate, underlying and basic causes. In the framework, 

undernutrition is viewed as one important demonstration of a problem that 

reaches across multiple sectors and social, political, economic, and cultural 

institutions. As such, the objective is not only to eliminate the manifestation but 
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also to address the problem itself. In the conceptual framework, thc immediate 

causes of undernutrition are the jOintly underlining conditions of inadequate 

d ie tary in take and infectious diseases; w hereas the extent to w hich the 

underlying determinants are expressed is an issue of availabili ty food resou rccs, 

access to these resources and the presence hea lthy env ironment wi th c1can wate r 

and adequate sani ta tion, all of w hich contribute to determining thc nutriti onal 

status of an ind ividual. The basic causes are linked with the ava ilability of 

nutritional resources at the household level w hich are themselves fun ctions of 

how soc iety is organized in terms of economic structurc. Based on thc conceptual 

framework and literature review the ana lytica l framework for th is stud y is 

described in figure 2.1. 

Socio-economic Variables 

· Household economic sta tus 
- · Education of women 

• Region and place of residence ' 
• Women's employment 

'",','"", "'''~ f\( U le 
Demographic va riables - Undern ulTi lion 

intake and 
l- • f\ge of women and pa ri ty (13M I<·18.5) 

• Marital stahlS Disease 

,V Hea lth re lated variables 
l- · Source of dri nking wc'l h:~ r 

Independent variab les I I Dependent variable 
L-______ ---' 

Intermediate causes 

Figure 2.1: Analy tical framework for the determinants of the nuh-itional status of 
women. 
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Description of the framework 

The analytical framework demonsh"ates that household economic status, 

education of women, region, place of residence, marital s tatus, women's 

employm ent, source of drinking water, age of women and parity are the basic 

de termina nts of maternal undernutrition" Moreover, the fra mework also reveals 

that m aternal undernutrition could result from inadequa te dietary intake and 

disease which are the direct outcomes of the basic socioeconomic, demographic 

and hea lth fac tor problems. 

2.5 HYPOTHESES 

The hypotheses to be tested in this study are: 

1. Rural wom en are at high risk of undernutrition than urban women. 

2. Poor household economic status is associated with higher incidence of 

maternal undernutrition 

3. Unemployed wom en are highly affected by acute undernutrition. 

4. Women in the age groups 15-19 and 35-49 are at hi gh risk of 

undernutrition. 

5. Never-married women are at high risk of undernutrition than married 

women. 

23 



CHAPTER THREE 

DATA AND METHODOLGY 

3.1 THE DATA 

3.1.1 Source of Data 

This study uses quantitative data obtained from the 2005 Ethiopian Demographic 

and Health Surveys (EDHS) . This survey is the second national demographic and 

health survey conducted by Central Statistical Agency (CSA) in collaboration 

with ORC Macro. The 2005 EDHS data were collected with the prime objective of 

genera ting health and demographic information on family planning, fertility 

levels and determinants, fertility preferences, infant, child, adult a nd maternal 

mortali ty, maternal and child health, child and maternal nutrition, mdlaria , 

women's empowerment, and knowledge of HIY I AIDS along with other 

household characteristics in the nine regions and two adminish'ative regions 

both in rural and urban areas (CSA and ORC Macro, 2006). The stud y used data 

from the 2005 EDHS with reference to a total of 14,070 women in the 

reproductive age group 15-49 years. 

3.1.2 Data Quality 

Age data are important demographic characteristics of women. The quality of the 

age data is vita l in ensuring the accuracy of estimates. A look at the single yea r 

age data for women shows that there is a clustering at ages ending in "0" and "5" 

(Figure 3.1). This is indicates tha t there is age heaping or agel digit preference. 
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Therefore, it is necessary to evaluate the quali ty of age data before ana lysis. To 

overcome the problem of the heaping of age in the digits ending w ith "0" and 

"5" it would be better to use a five year age group categories than a single age. 
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Figure 3.1 Percentage distributions of women by age 

3.2 VARIABLES IN THE STUDY 

The dependent variable is a dichotomous random variabl e "Acute 

Undernutrition" (it takes the va lue 1 if the EM] of the women is less than 18.5, 

and 0 otherwise) and is denoted by (UNDERNUTR). The factors and variables 

that influence the prediction of acute undernutrition included in the study a re 

region, place of residence, education level of women, household economic s ta tu s, 

employment status of women, age of women, marital status, parity and source of 
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drinking water. Th e description and cod ing of the d epend e nt va r iables a re g iven 

in the Table 3 .1. 

T bl 31 D a e escnphon an de d' o mgo f h F t e actors an d Infl . I V . bl uenha ana es 
No. Description and Name Categori es 
1 Region (REC ION) (1) Tigra y 

(2) Afa r 
(3) Amhara 
(4) Oromiya 
(5) Somali 
(6) Ben-Cumuz 
(7) SNNP 
(8) Cambela 
(9) Hareri 
(10) Addis Ababa 
(ll)Dire Dawa 

2 Place of residence (PLACE_RESI) (1) Urban 
(2) Rura l 

3 Source of drinking water (DRINK_WATER) (0) Unprotected 
(1) Protected 

4 Household economic status (HOUSECON_STA T) (1) very poor 
(2) poor 
(3) med ium or above 

5 Ed uca ti on level of women (EDUC_WOMEN) (0) no ed uea lion 
(1) primM)' 
(2) seconda ry and above 

6 Marital status (MAR IT AL_ST A T) (0) never ma rri ed 
(1) married / li ving together 
(2) divorced /widowed 

7 Em ploymen t of women (EMPLOY_WOMEN) (0) u nem ployed 
(1) employed 

8 Age group (ACE_WOMEN) (0) 15-19 
(1) 20-24 
(2) 25-29 
(3) 30-34 
(4) 35-49 

9 Parity (PAR) (0) no ch ildren 
(1) one ch ild 
(2) 2-3 chi ld ren 
(3) 4-5 ch ild ren 
(4) 6 or morc chi ldren 
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3.3 METHODOLOGY 

To meet the general and specific objectives of the study univariate analysis, 

multiple logistic regression and multilevel logis tic regression are used. 

3.3.1 The Logistic Regression 

Logistic regression model describes the relationship between a dichotomous 

response variable and a set of explanatory variables and factors. The explanatory 

variables/ factors could be continuous and/ or categorical. The logistic regression 

uses maximum likelihood procedure for es timating the parameters after 

transforming the response var iable to logit var iable (the natural log of the odds 

of the dependent variable). 

Let Y be a dichotomous random variable denoting the outcome of an experiment, 

and let X=(X\, X2, ... , Xp) be a collection of p influential variables. Let the 

conditional probability that the outcome is present be denoted 

by p(Y = 11 X) = p(x) . Then the logit of the multiple logistic regression is gi ven by 

the equation I(X) = Po + p,X, + P,X, + ... + P"Xp and the odds in favour of 

success for the multiple logis tic regression will be In(l-) = In[eflX1 1 
1- P 

() 
exp(Po + p,X, + .. . + P X ,, ) 

This implies that p(x) will have the form p x = " 
1+ exp(Po + p,X, + . .. + P" X ,, ) 
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If the Xj are varied and n values Yl , Y2, ... , Yn of Yare observed we w rite 

The logistic regression problem is concerned w ith obtaining an estima te of the 

vector of parameters fJ = (;30' fJI ,· ··fJ p) . 

The method used to obtaining the estimates fJo, fJI" .. fJ" for fio· fJI" .. fJ l' is 

the maximum likelih ood method. In order to apply this method we must first 

construct a likelihood function; the maximum likelihood es timato rs of the 

parameter are obtained by choosing those values which maximize this function. 

Estimation of fJo, fJI ' . .. , fJ p 

If Y is coded as zero or one then for those pairs (Xi, Yi), where y,=l the 

contribution to the likelihood is p(x;), for those pairs w here Yi=Q the contribution 

to the likelihood function is 1- p(xJ. Since the observa tions are assumed to be 

" independent, the likelihood function is given by l(fJ) = IT[p(x, )]), [1 - pCx, )t), . 
1= 1 

The natural logarithm of this equation is ca lled the log-li kelihood and it is given 

" 
by L(fJ) = In(l (fJ» = L: {y, In[p(x,) + (1 - y;) In[l - pCx, )]} 

/= 1 

To obtain the estimator jJ, the value that maximizes the likelihood function we 

differentia te L(fJ) with respect to the components of fJ and set the resulting 

equations zero. For the logistic regression these equa tions are not li near in 
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the,o' s . Therefore iterative methods like Newton-Raphson are employed to find 

the so lution for the equations. 

Parameter Variances and Covariances 

Let I j (il) = X 'VX where j (ft) is the fisher's information ma tr ix, X is the 

n x p regression matrix (X is a matrix of 1s and the predictor data matr ix) and V is 

an n x n diagonal matrix w ith ilh diagonal term p, (1 - p,) . 

That is, the matrix X is X = 

P, (1- ji ,) o. 

, . = 
o p, (I - p,) 

o o 

o 
o 

• (I .) P" - Pn 

XII ... Xl.p_1 

Xli ... X '.P_I 
and the matrix V is 

Denote I (ft) = ] -1 (ft) . The estimate of the vanance of ft) = 0- ' (ft) is the i"' 

diagonal term of the matrix I(ft) and the off-diagonal terms are the covariance 

.. . 
es tima tes 0"(,0" ,0,,) for ,0, and,o". 

Model selection 

In logistic regression there are different methods of model selec tion (forwa rd 

entry method, backward removal and forward s tepwise) . The Forward Stepwise 

Likelihood Ratio is a family of the fo rward stepwise method. The Forward 

Stepwise Likelihood Ratio is the most appropr iate for designs with a single 

dependent variable (Merenda, et aI1980). The forward stepwise method employs 
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a combination of the procedures used in the forward entry and backwa rd 

remova l m ethods. At the initia l step the procedures for forward entry a re 

performed. At any subsequent s teps where two or more effec ts have been 

selected for enb·y into the model, forward entry is performed if possible, a nd 

backward removal is perform ed if possible, until neither proced ure can be 

performed nor stepping is terminated . Stepping is also termina ted if the 

maximum number of s teps is reached. 

Goodness of fit of the model 

There are several measures to determine the goodness of fi t of a log istic 

regression m od el. These measures incl ude the likelihood ratio (G2) sta tis ti c, 

Pearson statis tic ( X' ), and the H osmer-Lemeshew statistic (HL) . 

The Likelihood Ratio Test statistics is defined as 

1 " ( Observed ) (L ) . G = 2 LJ(observed ) log 1 = - 2 111 -' w here Lr IS 
fi lled L J 

the li ke lihood of the 

restricted model and Lf the likelihood of the fu ll model. If the G2 is significant, 

the variable is considered to be a significant predictor in the equati on (Agres ti, 

1996). 

The Pearson x' statistic IS given 

number of observed observations in group j, Pj is the model's predicted value ( 

fitted probabil ities), mj is the number of subjects w ith X=X1 and L II1, = 11. 
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The Hosmer-Lemeshow (1989) goodness of fit statisti c is gIven by 

G 

HL =I 
)=1 

(OJ - n)5,)' 

npj (l - P j ) 
where G is the number of observations in the jU, group, 

II) In P­
- "" j ' l P , = L.,--' nj IS tle number of covariate patterns 111 the kU' group. If the 

I I 11 , 

Hosmer-Lemeshow goodness-of-fit test statis tic is grea ter than 0.05, we will nol 

rejec t the null hypothesis that there is no difference between observed and 1110del 

predicted values. 

Significance of the model estimates 

The Wald tes t is employed as a diagnostic check to test the significance of 

individual model es timates ,0, where j= 0, 1, ... ,po The Wald stat istic (W) is the 

squared ratio of the unstanderized logit coefficient to its standard erro r, thal is, 

Adequacy of the fitted model 

The fitted model m ay be inadequate because of particular observa tions, outliers 

or influential values. These observations may affect the conclusion to be drawn 

fr0111 the a nalys is Thus, detection and trea tment of such observa tions should be 

part of the model ad equacy check. Detection and treabllent of outliers, infl uence 

diagnostics and multicollinearity diagnostics are som e of the statistical 

techniques that are used to examine the adequacy of a fitted model. Standard ized 

residuals are used in identifying outliers w hereas Cook's distance, the leverage 
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s tatis tic and DfBc ta a re used to detect influential cascs. Thc s trategy for 

evaluating the impact of outliers and influential cases on logistic regress ion 

model is first to run a baseline model including all cases and second ly to run a 

model omitting outliers and influential cases. If the model without the outlicrs 

and influential cases has a classification accuracy rate that is bettcr than thc 

baseline model, we w ill interpret the revised model. 1£ the accuracy ra te of the 

revised mod el without outliers and influential cases is less than 2% more 

accurate (i.e . the difference between the accuracy rates of the two m odels is less 

than 2%), we w ill interpret the baseline model (Gujarati, 1995; Merenda, e l a i. , 

1980). 

There are no direct m easures for detec ting multicollinearity fo r logistic 

regression. Tolerance values and VIP are useful tools In detecting 

multicol linearity . Tolerance values less than 0.1 and VIP values grea ter than 10 

indicate the presence of multicollinearity. 

3.3.2 The Multilevel Logistic Model 

Introduction to Multilevel Analysis 

Mu ltilevel or hierarchica lly structured da ta are common in ce rtain areas of 

resea rch . For example, school education provides a system in wh ich ind ividuals 

are subject to the influences of hierarchal groups. Pupils or s tu dents learn in 

classes; classes are taught w ithin schools; and schools m ay be ad min istered 
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within school boards. The units in such a system lie at four di fferent levels of a 

hierarchy. These are pupils at levell , classes at level 2, schools at level 3 and 

school boards to level 4. In household surveys, the level 1 units are individual 

people; the level 2 units could be households, districts or regions. In multil evel 

data sh'ucture units at one level are recognized as being grouped, or nes ted, 

wi thin units a t the next higher level. The existence of such data hi erarchies is 

neithe r accidental nor ignorable. To ignore this relationship risks neglec ting the 

importance of group effects, and may also render invalid many of the traditi onal 

statistical analysis techniques used for studying data relationships (Goldstein, 

2003). 

The statistical analysis that deals with multilevel or hierarchical data is ca ll ed 

multilevel statistical analysis. Multilevel statistical analysis is usefu l in 

conti'olling nested sources of variability (Hox, 1995). Multil evel logistic 

regression belongs to the family of multilevel analysis. The multilevel logis tic 

regress ion mode l could be a Single-level, two- level and so on. In th is study the 

two-level logistic regression is considered. The basic da ta structure of the two­

level logis tic regression is a collection of N groups (units at level two) a nd wi thin 

the k groups (k=l, 2, ... , N) there are a random sample of nk level-one units 

(individuals). The dichotomous ou tcome variable for individu al i in grou p j, is 

denoted by Y ij. The outcome variable takes values of either 0 or 1 which represent 

'failure ' and 'success' , respectively. Suppose the success probability in group j is 
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denoted by Pi. Then, Yii can be expressed as the sum of the proba bility in group j, 

Pi plus a residual,cij' That is, Y, = p ) +c, where E(F.,,) = 0 and variance 

Vor( F. ,, ) = (J , ( I - p , ). There are different types of the two- level log istic regression 

models. These are the null (emp ty) logistic regression model (a model w ithout 

explana tory variables), the random intercept logistic regression model and the 

random coefficients logis tic regression m odel. Goldstein (2003) and Snijders and 

Bosker (1999) give detailed discussions on these models. Since the two-level 

random intercept logistic regression model allows the overall probability of the 

first level units to vary across level two units, in this paper the proposed model is 

the two-level random intercept logistic regression model. 

T he two-levp l Random Intercept Model 

The two-level random intercept model takes the form (Goldste in, 2003) 

logil(p,, ) = l og(~) = fJo, + fJ,x' ij + fJ,x", + .. . + fJ,x" 
1- P I; 

where floy = /30 + vo.! + E o!! 

2 
var(co,, ) = a o , cov(co" ,u,, ) = 0 

In this model Pij is the probability of having a positive (success) even t for the i,h 

individual in the jth cluster, fJ s are param eters of the m odel XS are regressors, u,,' 

is the effect of group j on the log odds of a positive event or a level 2 res id ua l, 

and C O" is a level 1 residual. In the model, both u n) and c"" are ra ndom 

qua nti ties (they form the random part of the model), w hose means arc equa l to 
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zero. We assume that, being at different levels, uOI and £ "" are uncorrelated and 

we further make the s tandard assumption that they follow a normal distr ibu tion 

(Rasbash et al, 2004). The random effect u.
l 
follow a normal distribution wi th 

mean zero and variance CT.' , which for a random in tercept model consists of a 

single term which is the variance of U OI (Rasbash et a l, 2004; I-lox, 1995) . The set 

of explanatory variables fJ,x, ,, + fJ,X,y + ... + fJ,x,,,, are fixed and need to be 

estima ted. The Variance precision factor (VPF), a useful measure tha t is used to 

evaluate the extent of level 2 va riation that is due to unobserved facto rs 

operating at cluster level, IS computed as 
, 

where CT. 

2 

variance of U and ~is the variance for the logistic distribution. 
(!I 3 

is the 

The MLwiN version 2.02 software is used to estimate the parameters of the 

multilevel models. Two approximate estimation procedures are available in 

MLwiN to fit multilevel m odels to discrete response data: marginal quasl-

likelihood (MQL) and predictive quasi-likelihood (PQL). The MQL procedure 

tends to und erestima te the val ues of both the fixed effects (the set of explanatory 

variables) and random efects of the m odel, especia lly w hen the sample taken 

from each cluster is small. In addition, greater accuracy can be observed if the 

second order Taylor series approximation, rather than the first order, is used 

(Goldstein, 2003). Therefore, the PQL2 procedure is used to es timate the 
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parameters of the models in this thesis . The coefficients in the model ca n be 

described as the log odds for a given category of a variable over the odds for the 

base category of the same variable. To ease interpreta tion, results are expressed 

in terms of odds ratios, w hich are calculated by exponentiating the parameter 

estimates. A ratio greater than unity implies that an individ ual in a given 

category would be more likely to experience the event compared wi th a 

counterpart in the base category. A ratio lower than unity signals that an 

individual in the given category is less likely to experience the event compared 

with a counterpart in the base category (Neter et al,1996). 

For the two-level random intercept logistic model the li kelihood value is 

unavailable, alternatively the jOint chi-square (Wald test) is used to asses the 

goodness of fit of the model. There are no diagnostic checking methods for the 

two-level random intercept logistic model. Rasbash, 2005 and Box, 1995 used the 

standardized residual and to exami ne model diagnostics. A standardi"ed 

residual value greater than +2 or less than -2 and indicates an outlier. 
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CHAPTER FOUR 

RESULTS 

The response variable considered in this study is binary assu ming two outcomes 

(O=nourished, 1 =undernourished), which are indicators of the nutritional sta tus 

of women . The purpose of this chapter is to analyze the effec t of the di fferent 

socio-economic, demographic and health related determinants of the nutr iti onal 

status of women in Ethiopia using the data from the 2005 EDHS. Descriptive, 

univarite, multiple logistic regression and multilevel logistic regression methods 

are used to measure the effec ts of the determinants of malnourishment. The da ta 

are ana lyzed using the Statistical Package for Social Sciences (SPSS) version 15.0 

and MLwiN version 2.02. The descrip ti ve part provides percentages of 

undernourished individuals. The Pearson chi-square test is used to assess the 

association between variables in the univariate analysis. The multiple logistic 

regression ana lysis is employed to assess the determinants of nutritiona l status a t 

the national level. Finally, multilevel logistic regression is used to assess factors 

affec ting the nutritional status of women at the regional level. 

4.1 DESCRIPTIVE STATISTICS AND UNIVARIATE ANALYS1S 

Descriptive Statistics 
From the 2005 EDHS repor t about 27 percent women have a 13MI less than 1H.5, 

w hich is greater than the Sub-Saharan average prevalence of 17 percent du ring 

the period 2002-2006 as shown in Figure 4.1 below (Macro international, 2008). 
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Figure 4.1: Undernutrition among women in selected S ub-Sa h ara n African 
countries 

Table 4.1 displays the percentage d istribution of undernourished women along 

with the socio-economic, health-related and demographic var iables. With regard 

to place of residence and region the results from Table 4.1 indicate that the 

proportion of undernourished women is higher in rural areas than in urban 

areas. The highest prevalence of undernutrition in women is observed in 

Gambela (37.5 %) and the lowest in Addis Ababa (15.4%). Edu ca ted women 

(secondary and above) have a better nutr itional s tatus with 17.8 percent 

undernourished which is lower than women with primary education or no 

education. The findings show tha t women w ho use protected source of d rinking 

38 



water have a better nUh'itional sta tus (21 .2%). As to the socio-econom ic fac to l·s 

household economic status and employment sta tu s women very medium or 

above economic s tatus (19.8%) and women employed in non-agricul tural 

activ ities (18.2 %) have better nutritional status, respectively. Co ncerning 

demographic variables, the level of undernutrition is highes t for never marri ed 

women (27.3%), women in the youngest age group 15-19 yea rs (30.4 %) and 

women with higher parity (6+) women (27.4%). 

Univarite Findings 
To determine the factors that are strongly associa ted w ith the nutriti onal sta tu s 

of women, a preliminary univariate analysis based on chi-square test is 

employed. The findings of the univariate analysis are displayed in Table 4.1. 

From the results the socio-economic variables Region (REGION), Place of 

Residence (PU\CL_RESI), Education of level women (EDUC WOMEN), 

Household economic status (HOUSECON_STAT) and Employment status of 

wom en (EMPLOY_WOMEN) are found to be strongly associated w ith 

nutritional status of the women. Besides the health rela ted factors such as sou rce 

of drinking water (DRINK_WATER) is a lso fou nd to be assoc iated with level of 

nutritional sta tus of wom en. Finally, the demographic fac tors marital status 

(MARITAL_STAT), age of women (AGE_WOMEN) and parity (P AR) are also 

found to be signi fica ntly associated with nutritional status of women. 
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Table 4.1 Percentage distribution and chi-square values of the nutritional 
status of women 

Percent 
Pearson chi-

Background characteristics undernourished P-value 
(BMI <18.5) 

square value 

Region 127.748 DODD'" 
Tigray 34.4 
Afar 28.1 
Amhara 25.1 
Oromiya 21.9 
Somali 29.4 
Ben-Gumuz 28.8 
SNNP 23.0 
Gambela 37.5 
Hareri 19.3 
Addis Ababa 15.4 
Dire Dawa 23.5 

- - ---- - -
Place of Residence 79.843 0.000'" 

Urban 17.7 
Rural 27.8 

Education of women 40.377 DODD'" 
No education 26.5 
Primary 25.8 
Secondary and above 17.8 

- -
Source of drinking water 27.942 DODD'" 

Unprotected 27.6 
Protected 21.2 

._---
Household economic status 89.878 0000'" 

Very poor 30.6 
Poor 29.0 
Medium or above 19.8 

Women employment status 50.524 O.OQ()'" 
Not employed 30.1 
Employed in agriculture 25.8 
Employed in non-agriculture 18.2 

Age of women 54.840 0000'" 
15-19 30.4 
20-24 20.3 
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-
25-29 20.8 
30-34 23.2 
35-49 26.2 

Marital status 12.427 0.002'" -

Never married 27.3 
Married/ living together 23.3 
Divorced/ w idowed/ separated 26.6 

Parity 16085 0.003'" 
0 25.9 
1 21.1 
2-3 22.9 
4-5 23.5 
6+ 27.4 

. . .. 
" SlgnIflcant a t 0.05 level of Significance 

The univariate analysis gives indications to select variables for the multivariate 

analysis. The independent variables wi th p-values < 0.05 are included in the 

multivariate analysis. Accordingly Region (REGION), Place of Res idence 

(PLACE_RESI), Education level of women (EDUC_ WOMEN), Source of drinking 

water (DRINK_WATER), Household economic status (HOUSECON5rA T), 

Emplovment of women (EMPLOY_WOMEN), Marital sta tus (M A RITA L STAT), 

Age of women (AGE_WOMEN) and Parity (PAR) are the variables to be 

included in the multiple analysis. 
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4.2 DETERMINANTS OF THE NUTRITIONAL STATUS OF 
WOMEN AT NATIONAL LEVEL: A MULTIPLE LOGISTIC 
REGRESSION APPROACH 

One main problem w ith univariate analysis is that it does not take into account 

the possibility that a collection of variables, each of which is weakl y associated 

with the outcome, can become an important predictor of the outcomc whcn 

taken together (Hosmer and Lemeshow, 1989). To overcome this drawbac k a 

multiple logistic regression approach should be employed. Multiple logistic 

regression analyses is done using the significant variables in the univariate 

analysis. Fitting a model to a set of data first demands estimating the unknow n 

parameters in the model. The logistic regression "FORWARD STEPWISE 

(LIKELIHOODRA nO)" was used to select significant variables/factors. The 

stepwise proceeds by entering REGION in step 1: MARITAL_STAT in step 2, 

PLACE_REST in step 3: AGE_WOMEN in step 4: HOUSECON_ECON in step 5, 

EMPLOY_WOMEN in step 6. The likelihood ratio test cri terion is used to selec t 

and remove variables at each step of the procedures. The 0.05 level of 

significance is used for entry of variables. The final (optimal) log istic regress ion 

model given in Table 4.2. The findings of the logistic regression model indica tes 

that the nUh"itional status of women (undernourished, nourished) is affected by 

many variables. From Table 4.2, at the national level, the most important ri sk 

factors of undernuh"ition were found to be region, place of residence, household 

economic s tatus, employm ent status of women, age of women and marital status. 

On the other hand, education of women, source of drinking water and parity 
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were not significant determinants of the nutritional sta tus of women in the 

multivariate set up. 

Table 4.2 Variables in the final model and estimates 

Covariates fJ S.E. Wald DF Sig. Exp(jJ) 

REGION 77.161 10 0000 

Tigray 0.769 0.163 22.212 1 0.000 2.158 

Afar 0.512 0.185 7.637 1 0.006 1.668 

Amhara 0.260 0.165 2.496 1 0.114 1.297 

Oromiya 0.017 0.161 0.011 1 0.915 1.017 

Somali 0.541 0.183 8.710 1 0.003 1.717 

Ben-Gumuz 0.596 0.182 10.670 1 0.001 1.814 

SNNP 0.198 0.159 1.544 1 0.214 1.219 

GambeIa 1.067 0.175 37.244 1 0.000 2.906 

Hareri 0.204 0.175 1.358 1 0.244 1.226 

Dire Dawa 0.314 0.167 3.556 1 0.059 1.369 

Addis Ababa (Ref.) - - - - - 1.00 
._----

HOUSECON_ST A T 8.936 2 0011 

Very poor 0.284 0.116 6.043 1 0.014 1.328 

Poor 0.276 0.100 7.678 1 0.006 1.318 

Medium or above - - - - - -

EMPLOY_WOMEN 7.940 2 0.019 

Unemployed 0.253 0.092 7.632 1 0.006 1.288 

Employed in Agri. 0.275 0.134 4.187 1 0.041 1.:017 

Employed in non-Agri. (Ref.) 
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-
AGE_WOMEN 15.191 4 0.004 

15-19 0.223 0.095 5.505 1 0.019 ] .249 

20-24 (Ref.) - - - - - 1.00 

25-29 0.043 0.118 0.136 1 0.712 1.044 

30-34 -0.189 0.106 3.202 1 0.074 0.827 

35-49 0.212 0.096 4.857 1 0028 1.236 
----~~- --- .~-. -- -

PLACE_I~ESI 

Rural 0.274 0.115 5.673 1 0.017 ] .315 

Urban (Ref.) - - - - - -

MARITAL_STAT 26.876 2 0.000 

Never married 0.423 0.172 6.072 1 0.014 1.526 

Married/ living tog. (Ref.) - - - - - -

Divorced/ separated 0.128 0.134 0.908 1 0.34] 1.137 

Constant -1.764 0.146 145.505 1 0000 0.171 

4.2.1 Interpretation of the results of the Logistic Regression Model 

The effect of each covariate is interpreted using the estimated odds ratio. Hegion 

is one of the important socioeconomic factors affecting the nutritional status of 

women. As compared to women living in Addis Ababa (reference category), 

women living in Tigray, Afar, Somali, Benshangul-Gumuz and Gambela are 

found to be 2.16, 1.67, 1.71, 1.81 and 2.91 times more likely to be undernourished, 

respectively. Women w ho reside in rural areas were about 1.32 times morc likely 

to be undernourished than women in urban areas (reference ca tegory). As 

compared with women residing in households with medium or above economic 

status (reference category), those women residing in very poor and poor 
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households are abou t 1.33 and 1.32 times m ore likely to be undernourished, 

respec tively. Unemployed women and women employed in ag ri culture Me 

about 1.29 and 1.32 times more likely to be undernourished than women 

employed in non-agriculture (reference category). Age of women and marital 

status are important demographic factors affec ting nutritional status of women. 

Women in the youngest age group 15-19 and women in the oldes t age g roup 35-

49 were about 1.25 and 1.24 times more likely to be undernourished as compared 

with women in the age group 20-24 (reference category) . Finally, never-married 

women are about 1.53 times more likely to be undernou rished than 

married / living together women (reference ca tegory). 

4.2.2 Assessing the Goodness of fit of the model 

. After fitting a m odel to a set of data, the next step is to check the goodness-of-fit 

of our model. The test of goodness-of-fit can be checked by the ex ten t to which 

the fitted va lues of the response variable under the model ag reed w ith the 

observed val ues. Som e of the goodness of fit tests described in the prevIous 

chapter are discussed below. 

The Likelihood Ratio Test 

The likelihood ratio test is based on comparing the -2LLr for the restricted model 

(initia l model) and -2LLf for the full model and (the model chi-squ are test). That 

is, initial chi-square is -2LL for the model, which accepts the null hypothesis tha t 

all the p coefficients are zero. This implies that none of the predictor 
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variables/ fac tors is linearly related to the log odds of the response va ri ab le. The 

model chi-square thus tests the null hypothesis that all popula tion logistic 

regression coefficients except the constant are zero. Model chi -sq ua re measures 

the improvement in the fit that the explanatory variables make com pared to the 

restricted model. Model chi -square is a likelihood ratio test, w hich reflects the 

difference between the error of not knowing the independent va riables (initial 

chi-squa re) and error w hen the independent va riables are includ ed in the model 

(deviance). As can be seen from Table 4.4 the -2LL .. for the restricted model is 

5617.269. For the full model -2LLf is found to be 5383.869, which impl y a mudcl 

chi-square of 233.400 w ith p-value 0.000. Since the p (model chi-square) is <0.05 

the null hypothes is thus rejec ted implying a good fit of the m odel. 

T bl 43 21 I"k I"h d f th . 'f I d I a e - og 1 e 1 00 or e 1m la mo e 
Iteration -2 Lug likelihood 

1 
2 
3 
4 

Constant IS Included In the model. 
Initial -2 Log Likel ihood: 5617.269 

5629.080 
5617.277 
5617.269 
5617.269 

Coefficients 
Constant 

-1 .037 
-1.146 
-1.149 
-1.149 

Estimation terminated at iteration number 4 because parameter estimates changed by less than .001 . 

Hosmer - Lemeshow Test 

The Hosmer-Lemeshow test is another tes t of goodness of fit of the model. The 

hypothesis to be tes ted is the model fits the data (null hypothesis) agains t the 

model does not fit the data (alternative). The val ues of H osmer-Lemcshow 

statistic and its contingency table for the fina l step computed us ing S lOSS are 

given below. 
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Table 4.4 Hosmer-Lemeshow test 

Sig. I 

T bl 45 R I f a e esu ts 0 contmgency ta bl f H e or L osmer- emes h ow test 
acute undernutrition = acute undernutrition 

nourished = undernourished Total 

Observed Expected Observed Expected Observed 
1 436 433.682 53 55.318 489 
2 435 430.202 69 73.798 504 
3 407 412.673 90 84.327 497 
4 409 406.972 95 97.028 504 

-
5 395 402.697 115 107.303 510 
6 388 391.071 123 119.929 51'1 
7 382 377.097 130 134.903 512 
8 359 360.813 154 152.187 513 
9 350 338.481 159 170.519 509 

10 303 310.311 237 229.689 540 

The result of the Hosmer-Lemeshow test indicates that the null hy pothesis 

should not be rejected meaning that the model fits the data. 

Classification table, Cox and Snell R Square and Nagelkerke R Square 

A classification table displays the tabulated cross-classifications of the observed 

category by the model-predicted category on the dependent variable and it is one 

way of assess ing the goodness of fit of a model (Hosmer and Lemeshow, 1989). 

The val ues of the Cox and Snell R Square, Nagelkerke R Square (Annex I) and 

the classification table are given below and all of them indicated tha t the model is 

good fit. 
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Table 4.6 Classification tables 
Classification Table 

Observed Predicted 

acute undernutrition 
Percentage 

Nourished Undernourished Correct 
Acute undernutrition Nourished 3827 37 99.042 

Undernourished 1200 25 5:l041 
Overall percentage 75.693 

4.2.3 Model Diagnostics 

In addition to the examination of the goodness of fit of the model, it is a lso useful 

to examine ou tliers and influentia l cases. Sta ndardized residuals a rc used in 

identifying outliers whereas Cook's distance, the leverage statistic and Dfl3eta are 

used to detec t influential cases. The strategy for evaluating the impact of outliers 

and influential cases on our logistic regression model is first to run a baseline 

model including all cases and secondly to run a model omitting outliers and 

influential cases. If the model excluding outliers and influentia l cases has a 

classification accuracy rate that is better than the baseline model, interpretation 

will be made the revised m odeL If the accuracy rate of the revised model without 

outliers and influential cases is less than 2% more accurate, then we conclude 

that there arc no outliers and influential cases implying that the model fi ts the 

data (Gujarati, 1995; Merenda, e t al 1980). Table 4.9 gives class ification accuracy 

for all cases and table 4.10 gives classification accuracy after om itti ng ou tliers and 

influential cases. 
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Table 4.7 Classification accuracy for all cases 
Classification Table 

I· Observed Predicted 

acute undernu trition 

Nourished Undernourished 
Acute undernutrition Nourished 3827 37 

Undernourished 1200 25 
Overall percentage 

Percentage 
Correct 
99.042 
53041 
75.693 

Table 4.8 Classification accuracy after omitting outlier and influential cases 
Classification Table 

Observed Predicted 

acute undernutrition 
Percentage 

Nourished Undernourished Correct 
Acute undernutrition Nourished 3816 48 98.758 

Undernourished 1172 42 53460 
Overall percen tage 75.975 

Prior to the rem oval of outliers and influential cases, the overall accuracy rate of 

the logistic reg ression model was 75 .693%. After removing outliers and 

influential cases, the overa ll accuracy ra te of the logis tic regression model was 

found to be 75.975%. The logistic regression omitting outliers and influ enti a l 

cases was less than two percent more accura te in classify ing cases than the 

logistic regress ion with all cases. This implies that there are no outliers and 

ini l uential cases. 

Annex 3 shows that the tolerance values are all greater than 0.1 and the VIF 

values are a ll less than 10 implying that there is no mu lticollinearity. 
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4.3 DETERMINANTS OF THE NUTRITIONAL STATUS OF 
WOME N AT REGIONAL LEVELS: A MULTILEVEL 
LOGISTIC REGRESSION APPROACH 

The multiple logistic regression analysis of the determinants of nutr itional status 

of women at the national level revealed that there is a d ifference in the 

nutritional status of women among the regions. To assess the de terminants of 

nutritional status at the regional level the two-level random intercept logisti c 

regression mod el was employed using MLwiN software. In this model a rcg ion 

is used as second level (level two) unit and wom en as firs t level unit. The 

MLwiN software gives best estimates when the number of explanatory variables 

is few (Rasbash et a t, 2004). In the study of conh'aceptive use in which distr icts 

are level 2 units and wom en level 1 units Rasbash used five explana tory 

variables (Rasbash et aI, 2004). The study done by Box on education data schools 

are level 2 and students are level 1 used six explanatory variabl es (Box, 1995). In 

this study only six of the nine explanatory variables are used in the logistic 

regression ana lysis. The explanatory variables considered in the multileve l 

ana lysis are: education of women, source of drinking water, household economic 

status, employment s tatus of women, place of residence and marital status. 

The binary response Yij w hich equals 1 if woman i in region j is undernourished, 

and 0 otherwisc. The random effect uo,follow a norma l distributi on w ith mCc1l1 

zero and variance 0"0' ' which for a random intercept model consists of a s ing le 

50 



term which is var(uOJ ) (Rasbash et at 2004; Hox, 1995). The intra-cluster 

correlation is a useful measure to evaluate the extent of level 2 va riations that is 

due to unobserved factors. In multilevel analysis the fitted multil evel model 

gives an equation of the parameter es timates of each category along with their 

standard errors in brackets. Note that if the explanatory variables were declared 

to be categorical, MLwiN automatically enters dummy variables. Using the 

MLwiN version 2. 02 and PQL2 estimation procedure the variables in the final 

model are g iven in Table 4.11. 

Table 4.9 Variables in the Final Model for the Two-level Random Intercept 
L .. R Mdl oglshc egreSSIOn o e 

Estimate S. E. Z-value Odds ratio [95% el] 

Household Economic Status 

Very poor 0.414 0.105 3.943** 1.513 P .231,1.8601 
'-

Poor 0.411 0.107 3.841 ** 1.508 [1 .223, 1 8161 

Medium or above (Ref.) - - - 1.00 

Employment status of Women 

Unemployed 0.235 0.099 2.374** 1.265 [1.042, 1.536] 

Employed in !\gri c. 0.305 0.127 2.402** 1.357 [1 .059, 1.7401 

Employed in non-agriculture (Ref.) - - - 1.00 

Drinking water 

Unprotected 0.565 0.122 4.631** 1.759 [1 .386, 2.2331 

Protected (Ref.) - - - 1.00 

Marital status 

Never-married 0.419 0.168 2.494** 1.52'1 [1 .093,21 441 

Married/ living together (Ref.) - - - 1,00 
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Random part 

Intercept -1.739** 0.131 0.176 

Intra-cluster variance 0.225** 0.067 

Intra-cluster correlation(VPF) 0.064 

Deviance-based chi-square 176.011 

-"SlglllflCant at O.OJ level of s lg lll flCan ce 

The intra-cluster vanance (variance preCIsIOn factor), which represents the 

variance due to unobserved factors operating at cluster level, is significant (,ra ble 

4.11). The intra-cluster correlation is 0.064 (Table 4.11) indicating that 6.4 % of the 

variation in the nutritiona l status of women is the result of unobserved level two 

factor. 

4.3.1 Interpretations of the two-level random intercept logistic 
regression model 

The results are interpreted using the odds ra tio in a similar approach as mu ltiple 

logistic regression approach. From Table 4.11 at the regional level the most 

important determinants of undernutrition were found to be Household economic 

status, Employment status of women, Source of drinking water, and Marital 

status of women. The effect of each covariate is interpreted using the estimated 

odds ratio. From the multilevel analysis at regiona l level, as compared to women 

residing in households with medium or above economic status (reference 

category), women residing in very poor and poor households are both abou t 1.51 

times more likely to be undernourished. Unemployed women and women 
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employed in agriculture are respectively about 1.27 and 1.36 timcs morc likely to 

be undernourished than wom en employed in non-agriculture. 

Source of drinking water is an important health related factor in determining 

nuh·itional status of wom en . Women with unprotected source of drinking wa ter 

are about 1.76 times more likely to be undernourished than wom en w ith 

protected source of drinking water. The finding also showed that never-marr ied 

women are 1.52 times more likely to be undernourished as com pared to 

married/ living together women (reference ca tegory). 

4.3.2 Model Diagnostics 

For the two-level random intercept logistic model the likelihood value is 

unavailable. Alterna tively the joint chi-square (Wald tes t) is used to asses the 

goodness of fit of the model. The deviance based chi-square value is 176. 01 

implying that the model fits the data very well. For our model the m inimu m and 

maximum values of the standardized residuals are -1.054 and 1.882 imply ing that 

there are no outliers. 
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CHAPTER FIVE 

DISCUSSION, CONCLUSION AND RECOMMENDATIO N 

5.1 DISCUSSION 

The study has demonstrated that at the na tional level there is a considerably hi gh 

level of undernub·ition (24.8%) which is higher than the level in the Sub-Sa haran 

African countries. The stud y has shown tha t region, place of residence, 

household economic s tatus, employment status of women, source of drinking 

water, age of w omen and marital status are the basic determinants of the 

nutritiona l sta tus of women. The find ings are consistent with other s tudies 

under take n on nutritional status of women (Lindet and Tadesse, 1997; Telle r and 

Yimer, 2000; Woldemariam, 2001; Woldemariam and Timotiwos, 2002). 

The results of the study revealed that there are substantial regional differences in 

the nutritional status of women. Both the descriptive ana lysis and multivariate 

analysis revealed that wom en residing in Tigray, Afar, Somali, 13enshangu l­

Gumu z and Gambela are at high risk of maternal undernutrition. The higher 

level of undernutrition in the regions could be due to high level of food 

insecurity in the households, unproductive soil, the low level of development in 

the regions, high level of malaria infection which significantly affects dietary 

intake and recurring droughts in the regions. Perhaps the other reason fo r the 

low level of undernub·ition the regions could be tha t m ost of the a reas in the 

regions are lowlands and the rura l populations of these regions are mostly 
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pastorals which may result in limited dietary intake from crop prod ucts This 

result is consistent with other studies which assert that liv ing in the lowland s a re 

more malnourished compared to women living in the highland s (Tsegaye I)., cl 

al, 2003). 

The results of the s tudy have also depicted that there is diffe rence in women's 

nutritional status among rural and urban dwellers. Several DHS studies (Lozia, 

1997) in Sub-Saharan countries have revealed similar trends in difference of 

maternal undernutrition in urban and rural residences. The higher leve l of 

undernutrition in the rural areas could be explained by the insufficient 

knowledge about nutrition and dietary intake, limited access and uti lization to 

health serv ices (md litLie exposure to better dieta ry accesses and practices. 

Household economic status is an important socioeconomic variable which is 

found to be the determinant of maternal undernutr ition. According to the 

findings of this study, women with very poor or poor household economic status 

are at high risk of undernutrition as compared to wom en res iding in mediulll or 

above household economic status. This could be due to the fact that households 

with better economic s tatus are most likely to be food secured and hence have 

access to adequate dietary intake which is reflec ted by improved nutritional 

sta tus. 
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Employment status of women is another important socioeconomic factor that 

affects maternal undernuh·ition. This study has also revealed that unempl oyed 

women and women employed in agriculture are a t high risk of undernutrition as 

compared to women employed in non-agriculture. This could be explained by 

the fact that employment of women could provide an additional income that can 

increase spending on food and nuh'ition and improve food security of the 

household resulting in sufficient dietary intake and hence enhanced women 

nutritional status. The finding is consistent wi th a study by UNClE' Ethiopia . It 

was found that unemployed women are at high risk of undernutr ition, even in 

households with a relatively better socioeconomic status (UNICEF Ethiop ia, 

2003). 

Source of drinking water is a health rela ted fac tor that explains womcn's 

nuh'itional status. The result of the study has shown that at regionallcvcl womcn 

w ith protected source of drinking water have better nutritional status than 

wom en wi th unprotected source of drinking water. This result is consistent with 

results of other stud ies. Source of drinking water of the fami ly, sanitary 

conditions, behavioral factors related to sa nita tion, represent the underl y ing (or 

proximate) fac tors of undernutrition (Murray and Lopez, 1997). 
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Age of women and marital status are also important demographic fd clors 

affecting nutritional status. The results showed that women in the ad olescent 

reproductive age g roup (15-19 years) and women in the oldest age group (35-49 

years) are at higher risk of undernutrition. The high ri sk of maternal 

undernutrition in the younges t age group (15-19 yea rs) could be d ue to high 

requirement of adequate nutrient demand for fast adolscent growth, lack of 

knowledge and lack of decis ion autonomy about their nutritional status and in 

som e cases for women who give birth in their early ages. The need for high 

adequate dietary intake for chi ld growth and pregnancy may lead to sever 

undern utrition. This finding is consistent wi th a number of studies, wh ich 

indicate rates of low maternal undernutrition are higher in the yo ung, 

physiological immature adolescent than in matured women (Worthington­

Roberts et aI. , 1985) . The higher risk of undernutrition in the o ldest age group 

(35--19 yea rs) may be due to the cum ulative effec ts of lifetime nutritillnal 

deficiency and closely spaced births. The study also indica ted that never-marri ed 

women were more likely to be undernourished as compared to married women. 

Women's education is a lso an important factor which red uces the ri sk of 

undernutri tion among women. Although the resu lt of the multiple log is ti c 

regression analysis does not show a Significant association be tween women 

educa tion and the risk of undernutrition, the results of the descriptive ana lys is 

revealed that women with no education are at a higher risk of undern utr ition 
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than women who ha ve prima ry o r higher education . The sa me resu lt o[ 

association was observed with other literatures (Hindin, 2005; Teller, 2000). 

5.2 CONCLUSION 

Undernutrition is considered as one of the major health problems affect ing 

women in the reproductive age group (15-49 years) in developing co untr ies like 

Ethiopia. Drought and food shortages chronica lly affect a considerable 

proportion of the country's population. In addition to prevailing food shortages, 

poor household economic s tatus, inadequate maternal health care practices, 

distri butio n of food within households and inappropriate nutritional prac ti ces 

make women vulnerable to nutritional problems. The fact that these probl ems 

are, in turn, most often complicated with infections and other diseases that result 

from lack of ad equate water and proper sanita tion. Multisectroral interventions 

have to be made to alleviate overall nutritional problems of women a t nati onal as 

well as regional levels. This study found evidence tha t socioeconomic, hea lth 

related and demographic factors have significant influences on the nu tr itional 

status women. Region of residence, household economic sta tus, woman's 

employment status, place of residence, woman's age and marital sta tu s arc 

important dete rmina nts of undern utrition a mong reproductive age women a t 

nationa l leve!. Besides, source of drinking water is found to be a de terminant of 

the nuh'itional s ta tus of wom en at the regional leve!. Women in Tigray, Afar, 

Somali, Benishangul-Gumuz and Gambela regions were found to be at hi gher 
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Icvc l of un dcrnutrition. The study also indica ted that women in households with 

low economic status and unemployed women are exposed to undernutrition. 

There may be other variables/ factors other than the variables/ factors considered 

in this study that could affect the nutritional sta tus of women. These factors 

include access to health services, within-household food distribution and 

workload (water and fuel collec tion, household chores). Therefore, fur ther 

studies including access to health services, socio-cultural practices, with in­

household food distribution, women's workload, seasona l food insecu rity, and 

other related factors are suggested. 

5.3 RECOMMENDATION 

To improve the poor nutritional sta tus of women in the reproductive age in 

Ethiopia the fo llowing recommendations are forwarded . 

./' Actions should be taken to improve household food security, adequate 

dietary intake, appropriate d istribution of food w ithin household, access 

to health facility and better sanitation . 

./' Awareness needs to be crea ted, particularly among household decision­

makers and women themselves, to highligh t the harmfu l effects of 

mate rnal unde rnutrition and the importance of good quality food fOl' thc 

wom en, their children and the family. 
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./' Practical health facility-based programs and guidelines for nutrilional 

assessment for households and the community must be developed . 

./' Organizational commitments for the placement of maternal nutrition 111 

national policies and programs should be strengthened . 

./' Increase employment oppor tunities to women by giving more atten tion to 

unemployed women liv ing in urban areas of the country . 

./' Ac tivities that improve the access to healthy drinking water source and 

better sanitation should be strengthened . 

./' Nuh'ition education should be given to households decision-makers 

particularly for women in the reproductive age . 

./' Further studies that include other factors like environmental, workload 

and cultural factors that affect the nutritional status of women are 

recommended. 
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Annexes 

Annex 1: SPSS OUTPUT 

Dependent Variable Encoding 

Oriainal Value Internal Value 
nourished a 
undernourished 1 

Iteration History(a ,b,c) 

-2 Log 
Iteration likelihood 

Constant 
Step a 1 5629.080 

2 5617.277 
3 5617.269 
4 5617.269 

a Constant IS Included In the model. 
b Inlllal -2 Log Likelihood : 5617.269 

Coefficients 

I Constant 

-1 .037 

-1.1 46 

-1.149 

-1.1 49 

c Estimation terminated at iteration number 4 because parameter estimates changed by less than .00 1. 

Classification Table(a,b) 

Observed Predicted 
I Percentage 

acute undernutrition Correct 

Step a acute undernutrition nourished 

undernourished 

Overall Percentage 

a Constant IS Included In the model. 
b The cut value is .500 

nourished 

3864 

1225 

Variables in the Equation 

B S.E. Wald df 
Step a Constant -1.149 .033 1227.442 

Omnibus Tests of Model Coefficients 

Chi-sauare df Sic. 
Step 1 Step 131 .912 10 .000 

Block 131.912 10 .000 
Model 131.912 10 .000 

Step 2 Step 33.635 2 .000 
Block 165.547 12 .000 
Model 165.547 1 12 .000 

undernouri 
shed nourished 

0 1 100.0 

a .0 

75.9 

Sia. I Exp(B) 

1 .000 I .317 
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Step 3 Step 33026 .000 
Block 198.573 13 .000 
Model 198.573 13 .000 

Step 4 Step 16.568 4 .002 
Block 215.141 17 .000 
Model 215.141 17 .000 

Step 5 Step 10.163 2 .006 
Block 225.304 19 .000 
Model 225.304 19 .000 

Step 6 Step 8.095 2 .017 
Block 233.400 21 .000 
Model 233.400 21 .000 

Model Summary 

COX& 
-2 Log Snell R Nagelkerke R 

Steo likelihood Sauare Sauare 
1 5485.356(a) .256 .383 
2 5451 .722(a) .320 .479 
3 5418.695(a) .383 .573 
4 5402 .128(a) .414 .619 
5 5391.965(a) .433 .648 
6 5383.869(a) .448 .671 

a EstImatIon terminated at IteratIon number 4 because parameter estimates changed by less than .001 . 

Hosmer and Lcmeshow Test 

SteD Chi-sauare df Sia . 
1 .000 8 1.000 
2 7.343 8 .500 
3 8891 7 261 
4 13.411 8 .098 
5 

4.
102

1 
8 .848 

6 3.637 8 .888 

Contingency Table for Hosmer and Lemeshow Test 

acute undernutrition - acute undernutrition = 
nourished undernourished Total 

Observed EXDected Observed EXDected Observed 
Step 1 1 668 668.000 119 119.000 787 

2 292 292 .000 64 64.000 356 
3 517 517.000 125 125.000 642 
4 273 273.000 74 74.000 347 
5 533 533.000 156 156.000 689 
6 436 436.000 134 134.000 570 
7 450 450.000 184 184.000 634 
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8 218 218.000 91 91 .000 309 

9 291 291.000 155 155.000 446 

10 186 186.000 123 123.000 309 

S te p 2 1 465 456 .507 63 71A93 528 

2 323 327.283 71 66.717 394 

3 360 370 .161 86 75.839 446 

4 513 515.952 126 123.048 639 

5 436 431A04 112 116.596 548 

6 397 388.958 120 128.042 517 

7 348 350.369 132 129.631 480 

8 393 397.216 158 153.784 551 

9 290 276.215 118 131.785 408 

10 339 349.933 239 228.067 578 

Step 3 436 424.974 46 57.026 482 

2 571 576.140 119 113.860 690 

3 421 418.631 90 92.369 511 

4 51 4 536.633 157 134.367 671 

5 391 387.086 106 109.914 497 

6 447 443.872 159 162.128 606 

7 376 366.356 138 147.644 514 

8 388 385.633 178 180.367 566 

9 320 324.675 232 227.325 552 

S tep 4 1 487 490.297 71 67.703 558 

2 415 414 .866 75 75.134 490 

3 412 391 .148 63 83.852 475 

4 384 402 .024 114 95 .976 498 

5 363 354.342 85 93 .658 448 

6 382 394.357 131 118.643 513 

7 385 383.860 135 136.140 520 

8 347 346 .351 145 145.649 492 

9 318 318 .036 153 152.964 471 

10 371 368 .718 253 255.282 624 

Step 5 428 419.946 48 56.054 476 

2 446 450.282 83 78.718 529 

3 425 423.999 87 88.001 512 

4 398 401.875 99 95. 125 497 

5 395 395 .577 105 104A23 500 

6 378 383.030 122 116 .970 500 

7 377 377.310 135 134.690 512 

8 371 368. 106 152 154.894 523 

9 340 328.276 153 164.724 493 

10 306 315.599 241 231 A01 547 

Step 6 436 433 .682 53 55 .318 489 

2 435 430 .202 69 73.798 504 

3 407 412 .673 90 84.327 497 

4 409 406.972 95 97.028 504 

5 395 402 .697 115 107.303 510 
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6 388 391.071 123 119.929 511 
7 382 377097 130 134.903 512 
8 359 360.813 154 152.187 51 3 
9 350 338 .481 159 170.51 9 509 
10 303 310.311 237 229.689 540 

Classifi cation Table(a) 

Observed Predicted 
Percentage 

acute undernutrition Correct 
undernouri 

nourished shed Nourished 
Step 1 acute undernutrition Nourished 3864 0 100. 0 

Undernourished 1225 0 50.7 
Overall Percentage 75.9 

Step 2 acute undernutrit ion Nourished 3864 0 1000 
Undernourished 1225 0 1 

51.0 
Overall Percentage 75.9 

Step 3 acute undernutrit ion Nourished 3835 29 99.2 
Undernourished 1215 10 t 51 .8 

Overall Percentage 75.6 
Step 4 acute undernutrition Nourished 3845 19 995 

Undernourished 1217 8 52 .1 
Overall Percentage 75 .7 

Step 5 acute undernutrition Nourished 3835 29 99.2 
Undernouri shed 1207 18 52 .7 

Overall Percentage 75.7 
Step 6 acute undernutrition Nourished 3827 

~~ i 
99.0 

Undernourished 1200 53.0 
Overa ll Percentage 75.7 

a The cut value IS .500 

Variables in the Equati on 

I 
B S.E . Wald df Siq Exp(B) 

Step REGION 129.953 10 .000 
1 (a) REGION(1) 1.095 .1 41 60.622 1 .000 2.990 

REGION(2) .811 .160 25.659 1 .000 2.250 
REGION(3) .545 .140 15. 131 1 .000 1.725 
REGION(4) .305 .141 4. 703 1 .030 1.357 
REGION(5) .850 .158 29 .097 1 .000 2.339 
REGION(6) .852 .160 28.462 1 .000 2.343 
REGION(7) .496 .135 13.554 1 I .000 1.643 
REGION(8) 1.312 .153 73.496 1 .000 3.712 
REGION(9) .207 .170 1.484 I 1 .223 1.230 
REGtON(10) .420 .165 6.507 1 .011 1.522 
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Constant -1.725 1 .100 300.614 1 .000 178 

Step REGION 151 .792 10 .000 
2(b) REGION(1) 1.246 .144 74.921 .000 3.478 

REGION(2) 1.021 .165 38.338 .000 2.777 

REGION(3) .710 .144 24.278 1 I .000 2.034 

REGION(4) .440 .1 43 9.457 1 .002 1.553 

REG ION(5) 1.051 .162 42027 .000 2.860 

REGION(6) 1.055 .164 41 .265 .000 2.872 

REGION(7) .629 .137 21.017 000 1.876 

REGION(8) 1.495 .157 90.104 .000 4.458 

REGION(9) .308 .172 3.218 .073 1.360 

REGION(10) .514 .166 9.569 1 .002 1.672 

MARITAL_STAT 33 .763 2 1 .000 

MARITAL_STAT(1) .293 .103 8.057 1 .005 .746 

MARITAL_STAT(2) .152 .112 1.859 
~ I 

.173 1.164 

Constant -1.738 .134 168.090 .000 .176 

Step REGION 93.799 10 .000 
3(c) REGION(1) .868 .160 29.518 .000 2.383 

REGION(2) .649 .179 13.184 .000 1.914 

REGION(3) .310 .162 3.681 .055 1.364 

REGION(4) .067 .159 .175 

~ I 
.676 1.069 

REGION(5) .674 .177 14.580 .000 I 1.962 

REGION(6) .656 .180 13.323 .000 1.927 

REGION(7) .205 .157 1.698 1 .193 1.228 

REGION(8) 1.106 .173 40.920 1 1 .000 3.022 

REGION(9) .185 .174 1.128 .288 1.203 

REGION(10) .435 .167 6.736 009 1.544 

PLACE_RESI(1) .535 .095 31 .722 1 .000 1 707 

MARITAL_STAT 46.420 2 .000 

MARITAL_STAT(1) .366 .105 12.241 .000 .693 

MARITAL_STAT(2) .168 .112 2.225 .136 1.182 

Constant -1 .744 .135 167.885 1 .000 .175 

Step REGION 93 .210 10 .000 
4(d) REGION(1) .846 .161 27.784 1 I .000 2.331 

REGION(2) .625 .179 12.150 1 .000 1.869 

REGION(3) .288 .163 3.133 1 1 .077 1.333 

REGION(4) .050 .160 .098 .754 1.051 

REGION(5) .656 .177 13.787 .000 1.928 

REGION(6) .635 .181 12.361 .000 1.887 

REGION(7) .197 .158 1.552 213 1.217 

REGION(8) 1.110 .173 40 .999 1 .000 3.035 

REGION(9) .177 .174 1.025 1 .311 1.193 

1 1 
I 

1.521 REGION(10) .41 9 .168 6.251 .012 

AGE_WOMEN 16.276 4 .003 

AG E_WOMEN(1) .311 .11 0 8.022 1 I .005 .733 

AGE_WOMEN(2) .079 .11 6 .462 .497 1.082 

AGE_WOMEN(3) -.191 .106 3.266 .071 .826 
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AGE_WOME N(4) -.114 .118 .924 .337 .893 

PLACE_RESI(1) .508 .095 28.380 I 1 .000 1.662 

MARITAL_STAT 23.580 2 .000 

MARITAL_STAT(1) .329 .106 9.684 .002 .720 

MARITAL_STAT(2) .118 .133 .789 1 .374 1.126 

Constant -1.639 .139 138.765 1~ I 
.000 .194 

Step REGION 78 .584 .000 I 
5(e) REGION(1) .790 .162 23.794 1 .000 2.204 

REGION(2) .546 .184 8.795 1 .003 1.727 

REGION(3) .291 .163 3.176 .075 1.338 

REGION(4) .036 .160 .050 .823 1.036 

REGION(5) .563 .182 9.549 .002 1.755 

REGION(6) .626 .181 11 .927 .001 1.871 

REGION(7) .200 .159 1.587 .208 1.222 

REGION(8) 1076 .174 38 .069 

~ I 
.000 2.934 

REGION(9) .202 .174 1.335 .248 1.223 

REGION(10) .41 3 .168 6.047 1 .014 1.511 

HOUSECON_STAT 10.003 2 .007 

HOUSECON_STAT(1 ) .305 .115 7.018 .008 1.357 

HOUSECON_STAT(2) .289 .100 8.389 .004 1.335 

AGE_WOME N 16.220 4 .003 

AGE_WOMEN(1) .315 .110 8.207 1 .004 .730 

AGE_WOMEN(2) .074 .117 .400 1 .527 1.077 

AGE_WOMEN(3) -. 190 .106 3.238 .072 .827 

AGE_WOMEN(4) -. 117 .1 18 .975 1 , .324 .890 

PLACE_RESI(1 ) .321 .113 8.072 1 .004 1.379 

MARITAL_STAT 24 .247 2 1 .000 

MARITAL_STAT(1) .320 .106 9.134 .003 .726 

MARITAL_STAT(2) .1 42 .134 1.130 .288 1.153 

Constant -1.650 .139 139.971 1 .000 .192 

Step REGION 77.161 10 .000 
6(t) REGION(1) .769 .163 22 .212 .000 2.158 

REGION(2) .512 .185 7.637 .006 1.668 

REGION(3) .260 .165 2.496 .11 4 1.297 

REGION(4) .017 .161 .011 .915
1 

1.017 

REGION(5) .541 .183 8.710 1 .003 1.717 

REGION(6) .596 .182 10.670 1 .001 1.814 

REGION(7) .198 .1 59 1.544 1 I .214 1.2 19 

REGION(8) 1.067 .175 37.244 1 .000 2.906 

REGION(9) .204 .175 1358 1 .244 1.226 

REGION(10) .314 .167 3.556 1 .059 1.369 

HOUSECON_STAT 8.936 2 011 

HOUSECON_STAT(1) .284 .116 6.043 014 1.328 

HOUSECON_STAT(2) .276 .100 7.678 1 006 1.318 

EMPLOY_WOMEN 7.940 2 1 019 , 

EMPLOY _WOMEN(1) .253 .092 7.632 006 1.288 

EMPLOY _WOMEN(2) .275 .134 4 .187 041 1.317 

70 



AGE_WOMEN 15.191 4 .004 
AGE_WOMEN(1) .223 .095 5.505 1 I .019 1.249 
AGE_WOMEN(2) .043 .118 .136 1 I .712 1.044 
AGE_WOMEN(3) -. 189 .106 3.202 1 .074 .827 
AGE_WOMEN(4) .212 .096 .892 .345 1.236 
PLACE_RESI(1) .274 .115 4.857 1 .028 1.315 
MARITAL_STAT 26.876 2 .000 
MARITAL_STAT(1) .423 .172 6.072 .014 1.526 
MARITAL_STAT(2) .128 .134 .908 .341 1.137 
Constant -1.764 .146 145.505 .000 .171 

a Vanable(s) entered on step 1 : REGION. 
b Variable(s) entered on step 2: MARITAL_STAT 
c Vanable(s) entered on step 3: PLACE_RESI. 
d Variable(s) entered on step 4: AGE_WOMEN. 
e Variable(s) entered on step 5: HOUSECON_STAT. 
f Variable(s) entered on step 6: EMPLOY_WOMEN. 
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Annex 2: Output for the two-level random intercept multilevel logistic 
regressIon 

U J) lcRNUTR " - IJil7olllia'(denolll", 11 ,, ) 

log il(n ,,)= PO} cons + 0.0 15(0. 140)EDUC _ WOMEN( I) + 0.069(0. 13S)EDUC _ WO!vlEN(2) " 

0.565(0. I 22)DRlNK _ WATER + 0.4 1 1(0. I 07) HO USECON _ STAT(I) + 

0.414(0. I 05) HOUSECON _ STAT(2) + 0.235(0.099) EMPLOY _ WOMEN( I) I 

0.305(0 . I 27)EMPLOY _ WOMEN(2 ) + - 0.090(0 . I 62)PLA CE _ RES! + 0.4 19(0. 106) 

MARiTAL _ STAT( I) +0.114(0.IIS)MARiTAL _ STAT(2) 

POi = - 1.73 1(0.131) + VO l 

Vo = N(0,a o
2

) : a o' = [0.225(0.067)] 
.I 
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Annex 3' Tolerance and VIF values 
Collinearity Statistics 

Tolerance VIF 
Constant - -
Region 0.650 1.538 
Ed ucationa l level 0.534 1.873 
Source of water 0.266 3.763 
Household economic s tatus 0.557 1.797 
Employment status of women 0.915 1093 
Parity 0.444 2.252 
Age of women 0.499 2.004 
Place of residence 0.247 4.041 
Marital status 0.878 1.139 
-- --
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