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Chapter 1:  Introduction 

  

1.1 Genesis of the Research 

 

This thesis is an attempt to examine the most important factors determining 

health inequality in Ethiopia using data from two rounds of Ethiopia Demographic 

and Health Survey (EDHS) 2000 and 2005. ‘Ethiopia’s poor health status is due 

primarily to communicable diseases, poor nutrition, and lack of access to health 

services in general and for most of the rural, nomadic pastoralist and fringe areas in 

particular’ (Yayehyirad et al. 2007:232). Health inequalities in Ethiopia mainly were 

considered as variations between the health of urban dwellers and the rural poor.   

 

The concept of health inequalities has many different perceptions. According to 

Leon and Walt (2001:7), in developed countries access to health services tends to be 

universal and not strongly dependent on the socio-economic circumstances or the 

geography as in developing countries. However, in the developing countries ‘the 

shadow of structural adjustment, the pressure to reduce government health 

expenditure and the reorganisation of health sector by bringing in private sector and 

the payment for services are seen as a threat to equity’ (Stott 1999 cited in Leon and 

Walt 2001:7). In high income countries, the share of Gross Domestic Product (GDP) 

allocated on health expenditure is more than twice higher compared to that in the low 

income countries [World Health Organisation (WHO), 2008a]. For instance, ‘in 

2007 developed OECD (Organisation for Economic Co-operation and Development) 

countries spent a larger share of their GDP on health (11.2%), as compared to 4.5% 
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as a whole in the African (AFR) and South East Asian (SEAR) regions of WHO. 

This translates to per capita spending of (I$ 3,687)
1
 US$ 3,881 in OECD countries 

compared to I$ 240 (US$ 117) in countries in the AFR and SEAR regions together, 

which are much poorer’ (WHO, 2010a:1). 

 

The need to reform the health care system in a way that addresses poverty 

(Valdivia, 2002) and equity (Gwatkin, 2001a) has been recognised as an urgent issue 

by different social groups in the 1990s. For instance, Birdsall and Hetch (1995) 

noted that ‘the level of tolerance for the inequity in health is less than the tolerance 

for inequity in income or education since differences in health are a matter of life or 

death’. In addition, ‘people are more offended by inequalities of health, nutrition and 

health care than by inequalities of having any durable goods’ (Anand, 2004:17). For 

example, empirical evidence based on seven African countries shows that 

government expenditure tends to benefit the richest more than the poorest in absolute 

terms (Castro-Lea et al. 2000). Gwatkin (2004:3) noted that ‘30% of total 

government health care expenditures went to benefit the top 20%  of the population- 

more than two and-a-half times the 12% that benefited the poorest 20%’  

 

However any discussion about the health of the poor people or the 

disadvantaged population group, particularly in developing countries, requires 

establishing a defined stream of thought. In this respect as Gwatkin, (2000:6) 

identified, there is the existence of three streams of thought in the international 

community in dealing with the health of the disadvantaged population group. These 

are, ‘firstly improving the health of the poor; secondly reducing poor-rich health 

                                                 
1
 International dollars (I $)  taking into account the purchasing power parity (PPP) of the different 

national currencies (WHO, 2010a) 
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inequalities, and thirdly redressing health inequities’. The health status of Ethiopians 

has been poor, even relative to other low-income countries, including those in Sub-

Saharan Africa (SSA) (World Bank, 2007a). Ethiopia is the second poorest country 

in the world and only more highly ranked than Niger (UNDP, 2010) with life 

expectancy at birth for males and females of 53 and 56 respectively (WHO, 2011), 

infant mortality rate (IMR) of 59 deaths per 1000 live births and under-five years 

child mortality rate (U5MR) of 88 deaths per 1000 live births. The difference in IMR 

and U5MR shows that 67 percent of all deaths to children under-five in Ethiopia take 

place before a child’s first birthday (CSA Ethiopia and ICF International, 2012a).  

 

This level of differences between IMR and U5MR is one of the reasons why 

this study investigates inequalities in infant survival and inequalities in under-five 

years’ child survival each differently. In this thesis attempts will be made to 

systematically analyse inequalities in infant and under-five years’ child survival and 

inequalities in access to and utilisation of child health services in Ethiopia. But 

before discussing health inequalities first it is necessary to establish how much the 

issues of health inequalities get health policy priority in health sector reform (HSR) 

in most of developing countries. The next section of this chapter will discuss HSR in 

the context of developing economies.  

 

The two criteria of HSR are efficiency and equity. These criteria are applied to 

examine the lessons learned in SSA countries HSR (Donaldson and Gerard, 1993). 

Frenk (1994) stressed that health equity in HSR is very important. He argued ‘the 

major issues at systematic level as policies determining population eligibility for 

benefit in the health care system which determines equity or fairness of the system. 
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For example, in some countries with mainly fee-for-service financing and access to 

care based on household income, eligibility is mainly a function of ability and 

willingness to pay. In others, policies have created intermediaries to create a broader 

distribution of access (through, for example, policies to distribute health providers 

more widely) affordability (e.g. through insurance coverage)’ (Frenk, 1994 cited 

Berman, 1995: 24).      

 

In the FUNSALUD study in Mexico, Frenk (1995:275) also illustrates the 

attempt to develop a comprehensive approach to policy analysis that may assist in 

the sustainable improvement of the health system. Based on his approach he stressed 

health equity, quality and efficiency being the three purposes of the HSR and 

particularly addressing issues of health equity is the major part of the HSR in 

Mexico. Furthermore, the goals of HSR in developing countries mainly focused on 

three major poles, which have anchored international debates. Hammer and Berman 

(1995) explored the principle and implication of these approaches. These are: 

improving aggregate health status, improving equity and reducing poverty, and 

improving individual welfare. Out of these three goals improving equity and 

reducing poverty have two main implications for reform strategy. ‘It places the 

emphasis on who benefits from public spending on health, arguing that it should 

differentially be the poor (or other groups defined in terms of social or economic 

disparities), not necessarily those who suffer from diseases for which the most cost-

effective treatments are available. This approach also principally values health 

intervention as an instrument for reducing ‘poverty’ (however that is defined), rather 

than simply as something to improve health’ (Ibid, 1995 p. 31). 
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1.2   Health Sector Reform in Developing Countries  

 

The publication of the World Development Report (WDR): Investing in 

Health, in June 1993 and the international conference on Health Sector Reform: 

Issues for the 1990s, in September 1993 are the two landmark events that provided 

guidance to many of the HSR staged in the 1990s (Blas and Hearst, 2002). The 

WDR, 1993 proposed three approaches that focus on: first, to foster an environment 

that enables households to improve health; second, to improve government spending 

on health and third, to promote diversity and competition. These are the key 

messages of policies for improving health in developing countries (World Bank, 

1993). During this period, the HSR was generally accepted to be the key to 

improving health for developing countries (Hill, 2002).  

 

However, the conference questioned some of the assumptions of the WDR in 

particular with respect to implementation (Blas and Hearst, 2002). The conference 

then came up with a policy analysis framework proposed by Frenk (1994). This 

policy analysis framework consisting of four levels; (1) systematic, with the main 

objective of equity that addresses the issues on the basis of population eligibility and 

institutional arrangements which include: public agencies involved in health care, 

levels of government, public/private mix, population involvement, resource 

generators and other sectors with effects on health, (2) programmatic, with the main 

objective being allocation efficiency on issues of priority setting and cost 

effectiveness of intervention; (3) organisational with the main objective being 

technical efficiency on issues of productivity and quality care; and (4) instrumental 

with the main objective being institutional intelligence for performance enhancement 
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on issues of information systems, scientific research, technological and human 

resource development (Ibid, 1994 p.30). 

 

The major health problems that necessitate the HSR in developing countries are 

three. These are, according to Cassels (1995), firstly, scarce resources are used 

inefficiently, which include public funds being spent on inappropriate and cost 

ineffective services. The lion’s share of the budget goes to staff salaries as compared 

to operating cost and on tertiary rather than primary levels of care. Secondly, people 

cannot access the health care they need. This is due to the factors associated with an 

individual’s poverty, geographical location, age, sex or lack of employment, 

unavailability of services to treat illness such as sexually transmitted diseases and 

bad planning and management of services. Thirdly, services do not respond to what 

people want. In the public sector, people face unmotivated and poorly trained staff, 

long waiting times, inconvenient clinic hours, inadequate supplies of drugs and lack 

of any confidentiality or privacy. In the private sector they are at risk of financial 

exploitation, with no safeguards against potentially dangerous treatments (Nabarro 

and Cassels, 1994).   

 

However, the HSR programs were also considered as a threat for equity in the 

developed economies and poverty trap in the developing economies. For three 

decades starting from early 1980 powerful international trends in market-oriented 

HSR have been sweeping around the world. ‘Such HSR programs’ attempts to 

undermine public services pose an obvious threat to equity in the well established 

social-welfare systems of Europe and Canada; other developments pose more 

immediate threats to the fragile systems in middle-income and low-income countries. 
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Two of these trends—the introduction of user fees for public services, and the 

growth of out-of-pocket expenses for private services—can, if combined, constitute a 

major poverty trap’ (Whitehead et al. 2001:833). 

 

1.3 A Brief Review of Literature on Health Inequalities 

      

This section provides a brief review of literature on health inequalities. An 

exhaustive review of such a vast and multi-disciplinary subject is outside the scope 

of this thesis. Equity or fairness in health has and continues to be a driving force in 

health policy worldwide (Evans, 1997). In countries across the developed world 

there is nothing new or unique about the existence of inequalities in health. They 

were documented as early as the first half of the 19th century (Benzeval et al. 1995). 

For example in Britain analysing statistics to shed light on the nature and cause of 

social inequalities in health started more than 150 years ago when William Farr set 

up a Register General Office in 1837 (Derver and Whitehead, 1997). In 1980 the 

most influential document in developed countries, in putting inequalities in health on 

the agenda was the Black Report from the United Kingdom (Crombie et al. 2005).  

 

However, in developing countries even though ‘one of the cornerstones of the 

primary health care (PHC) principles, defined at the Alma-Ata conference in 1978, is 

to improve equity in access to health and health care’ (WHO, 1996:IV) and the issue 

of socio-economic inequalities in health started to receive attention very recently. 

Until then, the focus had, for the most part, been firmly on an average population 

health, that is to say, the national level of average health service coverage (Wagstaff, 

2002). The concern for achieving greater equity in health is based largely on the 
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view now widely held in most societies that everyone should have access to basic 

health care independent of his or her ability to pay for it (Gwatkin, 2000). In recent 

decades the social gaps in health and health care have been considered unacceptably 

widening throughout the world (WHO, 1996). Health is now higher on the 

international agenda than ever before, and concern for the health of poor people is 

becoming a central issue in development. Investing in health is considered central to 

overall human development and to the reduction of poverty (OECD, 2003). For 

instance three of the eight Millennium Development Goals (MDG) call for health 

improvements by 2015: reducing child deaths, maternal mortality, and the spread of 

HIV/AIDS, malaria and TB (UN-MDGs, 2005).  

 

Health inequalities in both developed and developing countries were mainly 

measured by different health indicators. Measuring health status using mortality and 

morbidity indicators were common practice. Among these health indicators 

inequalities in infant and under-five years’ child mortality were the major one. Since, 

child mortality rates (CMR) are generally regarded as the principal measures of 

country-level health status, improvement in child survival will show the developing 

countries level of development progress (Wang, 2002:4). Child mortality has been 

used in studies of the gaps in health outcomes between the poor and better off 

(Gwatkin et al. 2000; Wagstaff, 2000). In addition, measuring of inequalities in 

access to and utilisation of child health services were also important. In developing 

countries inequalities in service utilisation can be analysed using welfare indicators. 

This can be done for instance as Lindelow (2004) shows that, at least in some 

contexts, the choice of welfare indicator can have a large and significant impact on 

measured inequality in the utilisation of health service and on the perceived 
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incidence of public spending. In this study the review literature is focused on both 

concepts and discusses each of them in the next sub-sections. 

  

1.3.1 Inequalities in Infant and Child Mortality  

 

Infant and child mortality are closely linked to poverty (UNICEF, 2008). For 

instance, evidence worldwide consistently shows that children from poor households 

have higher mortality rates [Claeson et al. (2003); Kutty et al. (1993); Poerwanto et 

al. (2003); Hollstein et al. (1998); Goldani et al. (2001); Arntzen et al. (2004); 

Wagstaff (2000); Hosseinpoor et al. (2006)]. ‘Most of these deaths are from causes 

we know how to prevent and are, therefore, unnecessary and inequitable’ [WHO and 

World Bank (2002) cited in Hosseinpoor et al. (2006:1211)]. For instance, in 

Ethiopia infectious and communicable diseases account for about 60-80% of the 

health problems in the country. The Ethiopia’s Federal Ministry of Health (FMOH) 

health indicator data show that malaria, helminthiasis and respiratory tract infections 

are the major causes of outpatient visits at health institutions. Poor nutritional status, 

infections and a high fertility rate, together with low levels of access to reproductive 

health and emergency obstetric services, contribute to one of the highest maternal 

mortality ratios in the world (FMOH, 2003/04). In Ethiopia, the major killer diseases 

are malaria, pneumonia, diarrhoea, measles and malnutrition. The major causes of 

morbidity are also malaria, ARI, and diarrhea (BolBeal, 2006). In addition, Ethiopia 

still suffers from a heavy disease burden that is directly related to poor hygiene 

practices and sanitation services. According to National Millennium Hygiene and 

Sanitation Movement (MHSM) each year, the average Ethiopian child has – 5 to 12 
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diarrhoea episodes and diarrhoeal illnesses kill between 50,000 to 112,000 children 

each year (FMOH, 2008: XXIX). 

 

Here it can be clearly seen that preventive health care intervention importance 

and arguments for PHC are very appealing as the problems it addresses are pressing 

and the solution it provides seems obvious. For instance in mid 1990 over 9 million 

children under five in developing countries died avoidable deaths
2
; more than the 

entire population of Sweden or of Zambia. ‘There are developing countries whose 

budget is principally absorbed by public hospitals staffed by extensively trained (at 

public expense) doctors using expensive medical technologies to treat conditions of 

the urban elite, while in those same countries children die from diseases that could 

have been treated for a few cents or avoided altogether with basic hygienic practices’ 

(Filmer et al. 1997:2). For instance, Ethiopia’s Child Survival Strategy has identified 

the key preventive, promotive and curative interventions at the three levels of the 

health system (community, health centres and hospitals) and is mainly based on the 

health service extension package (HSEP) program (FMOH, 2005a). 

 

Advances in infant and child survival have come more slowly in poor countries 

and to the poorest people in wealthier countries. In 2007 alone, 9.2 million children 

born alive across the world died before their fifth birthday (UNICEF, 2008). For 

many years, routine population statistics have shown striking differences in health 

between the richer and the poorer nations (WHO, 1996). Vast differences in health 

status between these developed and developing countries are evident (Abel-Smith, 

1994). For instance, in SSA, not only IMR is higher but large numbers of children 

                                                 
2
 “Avoidable” deaths are defined as the excess of the average death rate for the 0-5 age group in the 

low- and middle-income countries of 88/1000 versus the level in the high-income countries, 9/1000 

(Filmer et al. 1997). 
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also die between the age of 1 and 4 - the age range with potentially the most 

preventable childhood deaths (Mahy, 2003). Overall, in 1990 a child born in a 

developing country of Africa, Asia and Latin America is roughly 10 times more 

likely to die before reaching age five than a child born in Europe or North America. 

But, this increased to 12.3% in 2007, even though U5MR decreased in both 

developed countries from 10 to 6 per 1000 live births and developing countries from 

103 to 74 per 1000 live births [UNICEF (1991); (2008)]. 

 

A study in Iran shows that ‘the largest contributions to inequality in infant 

mortality were owing to household economic status (36.2%) and mother’s education 

(20.9%). Residency in rural/urban areas (13.9%), birth interval (13.0%), and 

hygienic status of toilet (11.9%) also proved important contributors to the measured 

inequality. The findings indicate that socioeconomic inequality in infant mortality in 

Iran is determined not only by health system functions but also by factors beyond the 

scope of health authorities and care delivery system. This implies that in addition to 

reducing inequalities in wealth and education, investments in water and sanitation 

infrastructure and programmes (especially in rural areas) are necessary to realize 

improvements of inequality in infant mortality across society’ (Hosseinpoor et al. 

2006:1211). A recent study in inequalities in infant mortality using Armenia DHS 

data was also examined the socioeconomic and geographic distribution and changes 

in its age structure. The finding shows that ‘the socio-economically disadvantaged 

portion of the Armenian population is at a significantly increased risk of infant 

mortality and that geographically the mortality risk is unequally distributed, and is 

the highest in the poorest region, Shirak’ (Hakobyan and Yepiskoposyan, 2010:134).  
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In addition, variations in childhood mortality are examined by looking at two 

(i.e. bio-demographic and socioeconomic) characteristic differentials in mortality for 

the ten years preceding the surveys of DHS. A comparative study of 56 developing 

countries shows that bio-demographic characteristics affect the health of the child 

before and after delivery and, in some cases, can affect caretaker behaviour toward 

the child (Mahy, 2003: 11). Besides, the evidence for large socio-economic 

differentials in infant and child mortality is substantial as demonstrated in several 

large cross-national studies (Rutstein, 1984; Hobcraft et al. 1985; Bicego and 

Boerma, 1993; Sullviana et al. 1994; cited in Bicego and Ahmad, 1996:28). Many 

studies also show a close correlation between the socio-economic status of a 

population and its infant-mortality rate (Arntzen et al. 1993, 1996, 2004; Hertel-

Fernandez et al. 2007; Hosseinpoor et al. 2005; Victora et al. 1992; WHO, 2006; 

Hakobyan and Yepiskoposyan, 2010). The differences in mortality levels by the bio-

demographic characteristics of the child (and mother) have been demonstrated in 

many studies (Bicego and Ahmad, 1996; Rutstein, 1984; Sullivan et al. 1994). The 

bio-demographic characteristics include mother’s age at birth, birth intervals, birth 

orders, sex of a child, and multiple birth (Mahy, 2003:11). The impact of these five 

factors on the risk of early childhood death is thought to be manifest through both 

biological and the behavioural mechanisms. It is also widely believed that with the 

increasing age of the child the behavioural factors take a greater importance while 

biological factors (e.g. constitution at birth) become less important (Bicego and 

Ahmad, 1996:15).  

 

The relationship between the mother’s age at birth and the level of mortality 

risk exhibits a U-shaped curve. When women give birth at a young age, they are at 



 14 

an increased risk of complications, and the child is at an increased risk of low birth 

weight and prematurity (Mahy, 2003:11). The survival of infants born with low birth 

weight and preterm births even in developed countries is very low. For instance a 

study in the UK shows that one out of five infants born prematurely between 22 and 

32 weeks gestation during the study period died (Draper et al. 1999a). Besides, at 

older age mothers are more likely to have pregnancy complications, and the baby is 

more likely to have congenital anomalies, which increases the risk of dying in early 

childhood (Mahy, 2003:11).   

 

Furthermore, several hypotheses were formulated to explain the role of child 

birth order. One postulated that: As family size increases, the available resources 

have to be shared among more children (Brittain, 1992 cited in Yassin, 2000:191). 

Higher-order births represent excess fertility. If the desired family size has already 

been achieved, infant and early childhood mortality may increase for subsequent 

births due to selective neglect (Yassin, 2000:191). Maternal age is also associated 

with differentials in mortality by birth order. Typically, younger women have had 

fewer births than older women. In addition, risk to older women is often increased 

because of higher parity. Birth intervals that occur in quick succession often have 

poor outcomes for reasons related to maternal health and environmental factors 

(Mahy, 2003:11). A few studies also indicate that the effect of short birth interval on 

IMR or U5MR can also be easily tackled. For instance a study in Ethiopia shows that 

‘short birth intervals are not crucial problems in populations that typically breastfeed 

for more than two years. Nonetheless, it was clear from the analysis that short birth 

intervals are associated with increased mortality rates in the ages 1-12 months, and to 

a much lesser extent at ages 1-4 years’ (Ezra and Gurum, 2002: 41).  
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Moreover, children of teenage mothers, children who are first births or very 

high birth order, and children who are spaced too closely have been shown to be at 

increased risk of dying in early childhood (Hobcraft, 1994 cited in Bicego and 

Ahmad, 1996:49). Moreover, ‘first births and high-order births have poor outcomes 

compared with other births. However, not all of the association is due to birth order. 

Maternal age is also associated with differentials in mortality by birth order’ (Mahy, 

2003:17). An analysis of comparative study findings for 20 countries where DHS 

was carried out confirms further these relationships and expands the list of national 

settings in which the effects are observed (Bicego and Ahmad, 1996:49). Research 

has also found that maternal nutrition and maternal depletion are key factors 

affecting the mortality levels for births following a short birth interval. Also, 

competition for resources with similar-aged siblings can affect the well-being of a 

child (Mahy, 2003:11). For instance, using DHS data from 20 SSA countries, 

Rafalimanana and Westoff (2001) compared women’s actual lengths of birth 

intervals to preferred lengths and assessed the implications of the difference for 

selected demographic and health indicators which show that women prefer much 

longer birth intervals than they actually have in Comoros, Ghana, Kenya, Rwanda, 

and Zimbabwe, compared with women in the other 15 countries studied.  

 

Furthermore, a different pattern is described in developing countries, where 

female mortality exceeds male mortality in the childhood period (Yassin, 2000:191). 

It is argued that female infants have higher abilities to survive disease conditions 

than males (Preston, 1976; Waldron, 1983; Vernier, 1975 cited in Yassin, 2000:191). 

Much of the research has been done on the sex differentials in childhood mortality, 

especially in situations where the usual male disadvantage is not evident (Hill and 
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Upchurch, 1995 cited in Mahy, 2003). However, gender gaps in child health often 

are due to different treatment, not biological differences (WHO, 1996:7). In 

situations where girl children are considered more of a financial burden to the family 

than boys, health care patterns tend to favour boys (Arnold, 1992 cited in Mahy, 

2003). For instance, study in India show that ‘prenatal sex determination followed by 

selective abortion of female fetuses is the most plausible explanation for the low sex 

ratio at birth in India’ (Jha et al. 2006:211). In general in South Asia there is a long 

tradition that values the birth of sons and devalues daughters and the practice of 

female infanticide (Ramanamma and Bambawale, 1980:107).  

 

An earlier study in India also showed that female infants 1 to 23 months of age 

were almost twice as likely to die by the age of two as were males (Das Gupta, 1987 

cited in WHO, 1996:7). The patterns of childhood mortality in 20 countries where 

DHS have been carried out were studied by Bicego and Ahmad (1996). In thier 

comparative study they noticed excess female child mortality in five countries 

exceeding 10%. The excess of female child mortality in Pakistan especially reach 

40%. They conclude that household behaviour in Pakistan favours the survival of 

male child. In Pakistan cultural differences between regions may also influence the 

survival chances of male or female children (Agha, 2000:200). Where these 

situations exist, there is some evidence of a reduced risk of mortality for boys in the 

ages 1 to 4 (Mahy, 2003:20). Dyson (1996:47) analysis of the 1991 census results in 

India shows an increase in masculinity between 1981 and 1991. But this was not 

seen as an indicative of worsening relative female survival chance rather considered 

as result of female out live males (Dyson, 1988 cited in Dyson, 1996:47).  
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Another biological factor that plays a role in the survival of infants and in some 

cultures, plays a role in the care of the child is whether the child was part of a 

multiple birth. Children of multiple births are often not fully developed in the womb, 

resulting in low birth weight (LBW) (Mahy, 2003:22). For instance research findings 

in a developed country like UK even show that compared with singletons, multiple 

births had a ten-fold increased risk of perinatal death (Draper et al. 1999b). Children 

in multiple births - twins, triplets, etc - experienced higher levels of mortality early in 

life than the children who were singleton births (Pison et al. 1989 cited in Bicego and 

Ahmad, 1996:17). Mortality is very high during the neo-natal period. Important 

mediating factors include LBW, complications before and at birth, competition for 

time, attention and material resource after birth (Bicego and Ahmad, 1996:17). In 

addition, in some countries, bad luck and misfortune are associated with twins, and 

can lead to neglect and higher mortality for multiple births (Mahy, 2003: 22).  

 

Furthermore, for a country with an overall high infant mortality rates the 

figures for children whose mothers have a secondary education or higher are 

dramatically lower (World Bank, 2005a). Changes in socioeconomic conditions such 

as women’s level of education and investment in the health sector have affected 

child survival. The socioeconomic differentials in childhood mortality consider four 

characteristics here. These are: residence, mother’s education, father’s occupation 

and household wealth which are important components of socio-economic 

differentials (Mahy, 2003). A study for 20 developing countries, where DHS data is 

available, shows that substantial differences in mortality were found in each category 

of four background characteristics of socioeconomic condition (Bicego and Ahmad, 

1996:50). Further analysis, indicates that infant mortality rates are also sharply 
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differentiated across population groups defined by rural-urban residence and 

economic status, proxied by asset ownership (World Bank, 2005a). The mediating 

factors like ability to find transportation to a health facility where their child fell ill, 

to have cash to pay for medicines, opportunities for education, and ability to allocate 

household resources for children’s health affect child mortality independently; 

however, they are difficult to measure individually and are thus combined in this 

variable (Mahy, 2003: 24). 

 

1.3.2 Inequalities in Access to and Utilisation of Health Services  

 

In developed countries, access to health services is relatively universal, not 

strongly dependent upon socio-economic circumstances or geography. But in 

developing countries, most people who do not have access to adequate level and 

standard of health care provision, are denied treatment and medical care that are of 

undoubted efficacy. Inequalities in health are considered by all (i.e. both developed 

and developing countries) to be unacceptable (Crombie et al. 2005). There were 

limited studies on socioeconomic inequities in health in African countries. For 

instance, Schellenberg et al. (2003:561) examined ‘the evidence of inequities in 

health care by sex and socioeconomic status for young children living in a poor rural 

area of southern Tanzania’. Their finding shows that ‘care-seeking behaviour is 

worse in poorer than in relatively rich families, even within a rural society that might 

easily be assumed to be uniformly poor’ (Ibid, 2003 p. 561). At the international 

level, particularly focusing on developing countries the declaration of Alma-Ata in 

former Soviet Union (FSU) Republic of Kazakhstan in 1978 stated that “the existing 

gross inequality in the health status of the people … is politically, socially and 
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economically unacceptable” (WHO, 1978). Therefore focusing on equity of health 

care provision has a compelling logic. In developing countries inequalities in health 

tend to be focused on questions of equity of access to health services, rather than on 

the socio-economic inequalities in health status or disease occurrence, as of 

developed countries. For instance, concerns over the issues of varied health 

inequalities among developed and developing countries provide a stimulus to review 

whether in any place the balance is correct (Leon and Walt, 2001:7). 

 

For instance in the US health differences between black and white citizens 

have been extensively discussed (Cooper et al. 1981; Otten et al. 1990; Sorlie et al. 

1992; Rogers, 1992; Polednak, 1993; Krieger et al. 1993 cited in Davey Smith et al. 

2003). Unequal access to healthcare has also a powerful effect on health inequalities 

linked to race, which are only partly explained by insurance and income inequalities. 

Study finds that eliminating the gap in healthcare between African Americans and 

white Americans would save nearly 85,000 lives a year. To put this figure in context, 

technological improvements in medicine save about 20,000 lives a year (UNDP, 

2005). In 1980’s some researchers maintained that equity in most policy statements 

referred to equity of access to health care services. This means an equal need for 

treatment has an equal opportunity to get it, or in another word with an equal cost of 

utilisation (Mooney, 1983; Le Grand, 1982 cited in Layte and Nolan, 2003:2).  

  

Moreover, the opportunity cost and the welfare cost are two key concepts of 

equality of access to health care services, ‘In one the opportunity cost is the same 

and in the other the welfare cost is the same. There is also a possibility of some mix 

of the two. Here, ‘two individuals have equal access if the costs to them in using the 
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service – in terms of opportunities forgone – are valued the same’ (Mooney, 

1994:81). But ‘if one individual is charged more than the other, he has travelled 

further, or he is required to wait longer for medical treatment; then he faces a higher 

personal cost of treatment than others and hence there is inequality of access’ (Le 

Grand, 1991:108). However, for the two individuals to have equal access in terms of 

opportunity forgone, does not mean necessarily the same, or physically the same, 

e.g. each lives the same distance from the health service provider. Even if the 

‘physical’ opportunity – what is forgone (as opposed to the benefit forgone, which 

has to have value attached to it) is the same, it does not follow that the cost to the 

two individuals is the same. So the idea of equality of access being defined in terms 

of equality of opportunity cost is not without difficulty in real world (Mooney, 

1994:81). 

 

Health equity is also affected by differences in the availability of health care 

services and the extent to which people know that these services are available. A key 

equity concern is the utilization of health services and associated expenditures 

(Gertler et al. 2000:199). For example, in India on the utilization of health services, 

due to the scarcity of financial resources, the public sector determines its priorities 

carefully. The widely accepted policy on priority areas includes health care needs of 

infants, children and pregnant women (Visaria and Gumber, 1996:55). In addition, 

access to health care is also defined by some researchers according to the utilization 

of services by designated populations for whom they are intended (Aday and 

Andersen 1974 cited in Birch et al. 1993:88). The advocates of access approach 

argued that an individual’s level of health care utilisation is determined by a range of 

factors that often have little to do with health care services per se and more to do 
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with factors that shape the individual’s demand for health care. One of these may be 

the ‘need’ for treatment, but even individuals with equal needs may be consuming 

different amounts of care if preferences differ (perhaps in the individuals’ perception 

of the benefits of treatment) and if their marginal utilities of income differ too. From 

this perspective, to attempt to measure the equity of utilisation is to be focusing on 

the wrong subject (Layte and Nolan, 2003:2).  

 

An empirical study by Nolan and Nolan (2003:2) also confirms the results of 

earlier studies about the effects of socio-economic characteristics such as age, sex 

and income on General Practitioner (GP) utilisation patterns and the highly 

significant effects of health status. Considerable efforts have been made in the 

literature to model utilisation behaviour in ways which recognize explicitly the 

influence of need (Rosenstock, 1966; Anderson, 1968; Anderson and Newman, 

1973; Aday and Andersen, 1974; Becker, 1974; Joseph and Philips, 1984 cited in 

Birch et al. 1993:89). A model of utilisation proposed by some researchers in a 

specific context and other researchers in a broader context of existing health system 

of developed countries is mainly focused on three groups of explanatory variables. 

These variables are categorised: those which predispose towards utilisation (e.g., 

family composition, social structure); those which enable utilisation (e.g., income, 

insurance status); and those which generate the purpose of utilisation, i.e., need 

factors (Anderson, 1968; Anderson and Newman, 1973; Aday and Andersen, 1974 

cited in Birch et al. 1993:89). Health care accessibility in terms of whether persons in 

need of care receive it represents a separate influence on utilisation (Birch et al. 

1993:89). 
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Most work on the distribution of health services in developing countries has 

focused on the narrower issue of health equality. Lindelow (2004:1) also clearly put 

it: “equity requires that people in equal need of treatment receive the same treatment 

irrespective of their income”. Hence, if illness incidence is unequally distributed 

along income lines, equity require that utilisation of services related to that specific 

illness are similarly distributed. In contrast, equality is concerned only with the 

distribution of the service itself. As this perspective does not require the analyst to 

control for need, data requirements are relaxed considerably. Moreover, access to 

health care is equitable if and only if there are no information barriers, financial 

barriers, or supply anomalies that prevent access to a reasonable or decent basic 

minimum of health care services (Daniels, 1982). For instance in Eritrea, for 

minimum health care services like immunisation, the coverage is close to 100% for 

children in the richest fifth of the population, but only 50% for the bottom fifth 

(World Bank, 2005a). In addition, a place of residence which constrains the ability to 

find transportation, also indirectly affects mortality by determining a mother’s access 

to health care facilities when their child falls ill (Mahy, 2003:24).  

 

Hardeman et al. (2004:22) also found four major constraints to access health 

care services. These are financial, geographical, informational and intra-household. 

They are interrelated and all reduce utilisation, in particular by the poorest and the 

most vulnerable groups in society. For instance, to address the constraint of 

geographical access problem the traditional approach for expanding access has been 

to invest in supply-increasing interventions such as geographic coverage of service 

delivery and ensuring the availability of trained personnel, equipment, supplies, 

drugs, etc. By the early 1990s, it became clear that supply-side policies alone will 
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not sufficiently address low utilisation and inequality concerns (Bhatia and Gorter, 

2007; Bhatia et al. 2006; Ensor and Cooper, 2004; Koblinsky et al. 2006; Thaddeus 

and Maine, 1994 cited in Ahmed and Khan, 2011:1704). Hardeman et al. (2004) also 

argued that in rural subsistence economy lack of money appears to be the principal 

constraint to access to health care. For instance, besides the capacity expansion of 

healthcare facilities, access to maternal health services remained low, especially for 

poorer sections of the community, due to relatively high out-of-pocket expenses in 

both the public and private sectors (Bonu et al. 2009; Borghi et al. 2006a, Borghi et 

al. 2006b; Dhar et al. 2009 cited in Ahmed and Khan, 2011:1704).  

 

Moreover, Qian et al. (2009: 325) argued that price is a significant determinant 

of health care demand in poor rural area in China, with price elasticity higher for 

low-income than for high-income groups, and for county hospitals than for village 

clinics. Distance to the health facility, besides its physical meaning, is also 

determined by the quality of roads and the availability of means of transport, and 

influenced by seasonal factors (Hardeman et al. 2004: 22). For example in China 

distance is another important determinant of health demand. When the provider 

quality or reputation is a particular concern, or when health status is poor, some rural 

outpatients are willing to travel further to obtain better treatment (Qian et al. 2009: 

325). Lack of information also contributes to a view of the health facility as a far 

away and unknown. In addition, age, gender, family size and structure also affect 

people’s willingness and ability to pay and to organize a journey to the health 

facility. For instance, female-headed households, in particular with small children, 

can least afford to go to health facility (Hardeman et al. 2004:22). 
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1.3.3 The Need to Address Health Inequalities in Ethiopia 

 

In Ethiopia, little was known regarding inequalities in infant and under-five 

years’ child survival and inequalities in access to and utilisation of child health 

services. Particularly, there is no systematic analysis and into its determinants using 

logistic regression. To my knowledge, this is the first study on a comprehensive and 

systematic analysis of inequality of health in Ethiopia. In this study we are focusing 

on inequalities in infant and under-five child survival. There were small studies by 

the Ethiopian MOH about inequalities in IMR and U5MR. In one of the studies the 

result shows that the gender differences in child mortality were not found (FMOH, 

2005a). There were limited studies about the determinants and causes of infant and 

under-five years’ child mortality [Hailemariam and Tesfaye (1997); Kassie (2001); 

Asefa et al. (2002); Asefa and Tessema (2002); Taffa and Obare (2003); BolBeal 

(2006); Alemu (2006); Deribew et al. (2007); Fottrell et al. (2009)]. In addition, 

study in access to and utilisation of health services has also been carried out [Biratu 

and Lindstrom (2000); von Massow (2001); Mekonnen and Mekonnen (2002); 

Mekonnen (2003); Fantahun and Degu (2003); Dubale and Hailemariam (2007)].  

 

More strikingly, the preliminary report of 2011 EDHS (CSA Ethiopia and IFC 

Macro, 2011) finding indicates the reduction of IMR and U5MR credited to one of 

Ethiopia’s successful health extension package (HEP) programs. For instance, 

western aid organisations like United State Agency for International Development 

(USAID) and the United Kingdom (UK) Department for International Development 

(DFID) highlighted the HEP program as bringing about a significant step towards 

achieving the Millennium Development Goals (MDG) (Walta Information Centre, 
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2011). Recently World Bank report also shows that Ethiopia has made impressive 

progress in health, with child deaths falling by 30 percent between 2005 and 2011 

(World Bank, 2013). For the 5 years immediately preceding the survey 

(corresponding roughly to 2006–2010); the IMR was 59 deaths per 1,000 live births. 

The estimate of the U5MR for the same period was 88 deaths per 1,000 live births 

(CSA Ethiopia and IFC International, 2012a). However, much publicised Ethiopia’s 

HEP programs were not effective in reducing IMR and U5MR. For instance, during 

the period of 5 years without HEP programs the IMR were reduced from 97/1000 in 

2000 to 77/1000 in 2005 and U5MR were reduced from 166/1000 in 2000 to 

123/1000 in 2005 [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. Similarly after 

implementing 6 years of the successful expansion of HEP programs in rural Ethiopia 

the IMR were only decreased from 77/1000 in 2005 to 59/1000 in 2011 and U5MR 

were reduced from 123/1000 to 88/1000 in 2011[CSA Ethiopia and ORC Macro, 

(2006a); CSA Ethiopia and IFC International, (2012a)]. This shows the decrease in 

IMR and U5MR between 2005 and 2011 are only natural. The HEP program even 

though good in addressing issues of health inequality by expanding access to the 

level of the universal coverage, but addressing the problem of reducing IMR and 

U5MR is lacking as compared to the massive investment made for the HEP program.  

 

Access to health services in Ethiopia based on the HICE-WMS surveys refers 

to proximity to health institutions, as reported by the households. Inequalities in 

access to health services show major rural urban differences. In rural areas only 

about a third of the population and almost all of the urban population have some kind 

of facility within a 5 km distance. The proportion of the population living more than 

20 km away from a health facility has fallen from 20% of households in 1996 to 13% 
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in 2000. Over half of the rural population is now less than 10 km away from either a 

HP or HS (clinic); although to get to a hospital, 77% of rural families still need to 

travel more than 20 km. In addition, the status of utilisation of the nearest health 

service institutions is found at the lowest level (MOFED, 2006). Generally at the 

country level, 29.4%, 37.7%, 25.7% and 13.5% of households live within 5 km of 

the nearest HP, HS (clinic), HC and hospital, respectively. Among the total 

percentage of households, 50.5%, 61.7%, 41.0%, and 18.6% live within 10 km of a 

nearest HP, HS (clinic), HC and hospital (FMOH, 2006a). 

  

In Ethiopia, urban households have a significant advantage in terms of 

geographic access to health facilities. Residence affects outcomes most while income 

affects demand for services most. There are also marked differentials by income 

quintile across households in the utilisation of basic health services. The poorest 

households consistently have the lowest utilisation rates for immunisation, assisted 

deliveries, and antenatal care by a trained professional. The richest to poorest ratio 

(27%) is the highest for the use of assisted deliveries. About 24% of women in the 

richest households have had an assisted delivery compared with less than 1% of 

women in the poorest households. Nonetheless it is also important to note that while 

income differentials with regard to access are high, absolute levels of use are still 

low even among the richest households (FMOH, 2005a). For instance, very low 

utilisation of services by the poor in urban areas suggests that supply-side 

interventions are inadequate to address equity of access if implemented in isolation. 

There are indications that investing in demand side interventions may prove more 

effective to increase access than supply side interventions like expanding coverage 

by constructing health facilities and quality of care (FMOH, 2008).  
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The 2004 WMS Report shows that only 46% of women with a self-reported 

illness were consulted for treatment. The expense of services, long waiting time, 

unavailability of drugs, lack of laboratory facilities in the health institutions visited, 

and shortage of health personnel are the major factors for low levels of service 

utilisation (FMOH, 2006a). The HICE-WMS result show that 49% of the households 

reported that they have not used any of the nearest health services at all due to one or 

more reasons. Nearly 40% reported that they were unable to use the service because 

of its distance. This is followed by 29% of households reporting that they ‘have no 

need of the nearest’ health institutions and about 15% of the households who 

reported that the service charges are ‘too expensive’ (MOFED, 2006: 29). 

 

This thesis attempts to investigate a comprehensive and systematic analysis of 

health inequalities in Ethiopia based on the following three focus areas: 

  

 Examining whether the problem of health inequalities in Ethiopia were focused 

on systematic analysis of different socio-economic groups, rather than national 

averages for key health indicators of infant and under-five years’ child survival 

and access to and utilisation of child health services. For instance studies show 

that there is also a fear that progress towards MDGs in developing countries 

might be accompanied by widening the gap in the child mortality between the 

poor and the non-poor (Gwatkin, 2000). This is because the figures reported on 

MDGs are national averages. They do not provide any information on whether 

progress has been made equally for each population group (WHO, 2003a:3). 
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 Examining whether the Ethiopia’s Health Extension Package (HEP) role and its 

impact help to achieve the targets of health related MDGs and addresses the 

health needs of the rural poor. The finding of recent studies [see Teklehaimanot 

et al. (2007); Wakabi (2008); Sebastian and Lemma (2010)] supports HEP as one 

of the success stories that address the rural poor health problem which can also 

be adapted to developing countries of SSA.  

 

 Investigating whether to tackle health inequality problems in Ethiopia, 

addressing the health needs of rural poor and particularly looking into whether 

the introduction of social and community-based health insurance schemes for 

formal and informal sector are crucial. Recent studies have shown that health 

insurance programs as in Rwanda (World Bank, 2008a) and in Ethiopia (FMOH, 

2009/10) play a key role in achieving their respective country’s health care 

financing goal of universal coverage and reaching out to the poor.  

 

1.4  Conceptual Framework of the Thesis 

 

The conceptual framework of this study recognises the basic links between 

poverty and ill-health. The relationship between poverty and ill-health has been 

recognised centuries ago (Anand and Peter, 2004:1). The two way links of poverty as 

both the consequence and cause of ill-health have been discussed in the literature. 

‘Ill-health, malnutrition, and high fertility are often the reasons why households end 

up in poverty or sink further into it if they are already poor’ (Claeson et al. 

2001:203). To investigate further the conceptual framework of this study we need to 

see the concept into five main parts. These are: Firstly to see how poverty and health 
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inequality related; secondly to examine why does poverty lead to ill health and 

health inequality? Thirdly to see the link between health and poverty; fourthly to 

examine health of the poor and finally to see the main manifestations of poverty 

related health inequality. These five main parts of the concept discussed as follows: 

 

1.4.1 Poverty and Health Inequality 

 

The concern for the health of the poor in developing countries has recently 

come to the attention of many international organisations and researchers. During the 

late 1970s and early 1980s, the ‘basic human needs’ schools with its special focus on 

the poor, replaced the emphasis on society-wide economic growth in development 

thinking. The ‘basic human needs’ thinking started to change the attitudes about 

health inequality and poverty in the international organisations like the WHO and the 

World Bank (Gwatkin, 2001b:217). In the health field, the philosophy of health for 

all and primary health care that emerged from the 1978 Alma Ata Conference was 

quite congruent with basic human needs development (WHO 1978). In addition, the 

1980 World Development Report on poverty gave rise to the philosophy of this 

‘basic human needs’ approach a commanding position in poor countries’ 

development policy advices (Gwatkin, 2001b:217). 

 

Poverty and health inequality are interlinked. For instance, in the UK out of 37 

Black Report recommendations, the alleviation of child poverty to tackle health 

inequalities has the high priority. The Black Report working groups even stressed in 

their recommendations the abolition of child poverty to be adopted as a national goal 

in the UK in the 1980s (Townsend and Davidson, 1992:195). This recommendation 
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implicitly suggests that this would have long-term effects on reducing inequalities in 

health (Davey Smith et al. 2003). Moreover, an understanding of those who live in 

conditions of poverty and relative deprivation of health is necessary in order to 

address the issues of health inequalities (Shaw et al. 2004:200). Here the weight of 

scientific evidence supports a socio-economic explanation of health inequalities. 

This traces the root of ill-health to income, education and employment as well as to 

the material environment and lifestyle (Acheson 1998).  

 

The famous Black Report suggested that inequalities in health did not result 

from failures in the health care system, but were due to other social inequalities that 

influence health: income and employment, education, quality of housing, diet and the 

working environment. The Report concluded that people’s behaviour is constrained 

by structural and environmental factors over which they have no control. Therefore, 

it recommended a raft of social policy measures to tackle inequalities in health 

(Townsend and Davidson, 1992). Marmot Review also stresses the same message 

after three decades of Black Report. ‘Health inequalities results from social 

inequalities and there is a social gradient in health – the lower a person’s social 

position, the worse his or her health. Reducing health inequalities is a matter of 

fairness and social justice’ (Strategic Review of Health Inequalities Commission, 

2010:15). 

 

1.4.2 Why Does Poverty Lead to Ill Health and Health Inequality? 

 

It is well documented that poverty affects health (Blackburn, 1991; Abel-

Smith, 1994; Das Gupta and Chen, 1996; Sen, 1999; Bloom et al. 2000; Soucat and 
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Yazbeck, 2001; Leon and Walt, 2001; Claeson et al. 2001; Shariff, 2004; Shaw et al. 

2004). The question here: How does poverty lead to ill health and health 

inequalities? For instance, Kawachi et al. (2002) examined the role of poverty in 

producing health inequalities. Since poverty has been defined in both absolute and 

relative terms, it is important to examine its role. They point out that this approach is 

further examined by Gordon and Spicker (1999) who find that ‘absolute’ 

requirements to meet needs such as food; shelter and avoidance of diseases are also 

considered relative to the rest of society. In contrast, Kawachi et al. (2002) also 

argued if poverty is defined in relative terms, which are in relation to the standards 

that exist elsewhere in society (Gordon and Spicker 1999 cited in Kawachi et al. 

2002:649) and as a form of relative deprivation, or “the absence or inadequacy of 

those diets, amenities, standards, services and activities which are common or 

customary in society” (Townsend 1979 cited in Kawatchi et al. 2002:649). 

 

In addition, Blackburn (1991:30) examined three areas of poverty and health 

relationships. These are: firstly patterns of health according to social position; 

secondly the relationship between income and health and thirdly the process by 

which poverty affects health. The primary focus of the patterns of health according 

to social position is the area of inequalities in health that are generally caused by 

health differences that are shaped by social and economic factors rather than the 

outcomes of natural genetic variation, which are considered unavoidable and fair. 

Measures of health and illness also suggest that health is related to a host of social 

and economic factors including education, occupation, income, housing tenure and 

conditions, car ownership and environmental conditions. The second factor that 

poverty affects health is through income. Household incomes are the greatest 
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determinants of living standards. It touches every part of family lives. For instance, a 

strong association between social class and health was primarily one of income and 

health (Blaxter, 1990 cited in Blackburn, 1991:42). 

 

Furthermore, Blackburn (1991:44) argued poverty affects health through three 

interconnected processes – physiological, psychological and behavioural. In reality 

these processes are not separate or clearly defined. Poor access to material resources 

and greater exposure to health hazards that resulted from poverty directly harm the 

body, depriving its basic necessities for life and reducing its ability to cope with 

stresses and infections. For example, studies of the medical model of disease 

causation show that direct relationship between poor diet and ill health and poor 

housing condition and ill health (Cole-Hamilton, 1988; Platt et al. 1989 cited in 

Blackburn, 1991:44). Poverty also affects mental well-being by bringing relative 

powerlessness and lack of control over events. For example, ‘locus of control’ study 

shows that people who believe that they have some control over the sources of stress 

may be less at risk of developing a sense of helplessness and depressive illness than 

those who feel they have no control (Fisher 1984 cited in Blackburn 1991:45). 

Behavioural process such as eating, smoking, drinking, leisure habits and use of 

health services also affected health. In this regard, it is not only the poorest in the 

society facing poor health, but a gradient of ill health and mortality spans all socio-

economic strata (Shaw et al. 2004:196). 

 

Moreover, the standard criteria for identification of poverty clearly are the 

perspective of capability and poverty relation. Here the relation does not involve any 

denial of the sensible view that low income is clearly one of the major causes of 
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poverty, since lack of income can be a principal reason for a person’s capability 

deprivation (Sen 1999: 87). For instance, Soucat and Yazbeck (2001) argued that 

income poverty leads to ill health, while ill health contributes to poverty. This is best 

explained by the profound effects of ill-health as the capability of poor people. 

Poverty and ill health harm the capability of individuals to realise their own goals 

and redressing that damage cannot be reduced to the economics of wealth creation 

(Sen, 1999). Extreme poverty is very damaging to health. Poor nourishment reduces 

resistance to disease. Poor children do not absorb foods well and wasted in the 

debilitating diarrhoea (Abel-Smith, 1994). 

 

The instrumental relation between low income and low capability is 

particularly important in considering and evaluating public action aimed at reducing 

inequality or poverty (Sen, 1999). For instance high fertility additionally places an 

extra financial burden on households, by diluting the resources available to other 

household members and by constraining earning opportunities, especially for women 

(Claeson et al. 2001). In this context a number of factors typically associated with 

income poverty are also the determinants of ill-health, malnutrition, and high 

fertility. These include a high level of female illiteracy, lack of access to clean water, 

unsanitary conditions, food insecurity, poor household caring practices (including 

dietary and sanitary practices) (Soucat et al. 2000: 2); heavy work demand, lack of 

fertility control (Eastwood and Lipton, 1999), as well as low access to preventive 

and basic curative care (Soucat et al. 2000: 2). Here, it is important to investigate 

how health and poverty are interlinked; how the health of the poor is affected in 

these processes and carefully examine the main manifestations of poverty related 

health inequality. These three key points are examined as follows. 
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1.4.3 The Link between Health and Poverty 

 

In the beginning of 21
st
 century, the understanding of the role of health has 

changed as development efforts focus on poverty reduction (Bloom et al. 2000). The 

macroeconomic evidence shows that countries with weaker conditions of health and 

education have a difficult time achieving sustained growth than countries with better 

conditions. It is widely believed that in developing countries ill-health, its acute and 

chronic manifestation is a dominant cause of poverty (Shariff, 2004). However, 

countries such as China and many Southeast Asian ‘tiger’ economies did have a 

relative advantage since the initial conditions in terms of health and education were 

relatively better amongst them (Dreze and Sen, 1998). The relationship between 

health and poverty is complex and cannot be explained by concentrating on any one 

dimension alone. Poverty and health are intrinsically linked. Not only are the poor 

more likely to suffer ill health and premature death, but poor health and disability are 

themselves recognised to be causes of poverty (Blackburn, 1991). 

 

The emphasis on the potential causal link running from ill-health to poverty, 

rather than vice versa, is contentious (Ruger et al. 2001). Moreover, “the fact that ill-

health reinforces poverty is less understood than the view that poverty causes ill-

health” (Shariff, 1999). Furthermore, the impact of ill-health on economic 

productivity at individual, household and national levels is poorly understood (Das 

Gupta and Chen, 1996:9). During the 1990s there was only one mostly cited study 

about the wage gains of Indonesia rubber tappers. In this study the productivity and 

wages among anaemic workers improved significantly after the treatment of iron 

deficiency anaemia (Basta et al. 1979 cited in Das Gupta and Chen, 1996). But after 
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the WHO studies of MacroHealth at the beginning of 21st century the reality on the 

ground changed significantly. The Commission for Macroeconomics and Health 

(CMH) report contributed significantly towards changing the perceptions among 

political leaders, from health as consumption good to an investment provides 

significant socio-economic returns. This has helped to focus attention on health 

policies and investments to enable scaling up public health programs, especially for 

the poor (WHO, 2003b). 

 

Moreover, poverty in developing countries is both a consequence and a cause 

of ill-health (Claeson et al. 2001). Here the causal links between health and poverty 

clearly must run in both directions to some degree and can generate a vicious or 

virtuous cycle (Leon et al. 2001). In addition, health and poverty share a synergistic 

and bi-directional relationship, wherein poverty exacerbates ill-health and ill-health 

diminishes labour productivity (Das Gupta and Chen, 1996:8). While, ill-health and 

poverty are inter-linked a concern for health demands the development of strategies 

to combat poverty rooted in the analysis of the factors that influence the ability of the 

poorest individuals and groups to gain access to the range of resources which enable 

them to lead healthy lives (Gilson, 1998). 

 

These two ways linkages are also shown in developed countries studies. Thiede 

and Traub’s (1997) empirical analysis using German Socio-Economic Panel 

(GSOEP) data clearly shows that health and poverty have a mutuality of relations. 

They state casual relation between income and health exists in both directions. The 

ties between poverty indicators and health variables are very strong, mutual 

influences also exist between income changes and the health status which are so 
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significant but rather ‘creeping’, that a conclusion may be drawn that the link 

between the actual development of the income situation and health is a dynamic 

phenomenon in the context of long-term process. In addition, the link running from 

poverty to ill health clearly shows the effects on the capability of poor people (Abel-

Smith, 1994). The poor are disadvantaged by a lack of knowledge about prevention 

and when to seek health care. They tend to live in communities that have weak 

institutions and have social norms that are not conducive to good health. In short, 

poor people are caught in a vicious cycle: their poverty breeds ill health; and this in 

turn conspires to keep them poor as shown in Figure-1.1 (Claeson et al. 2001:203). 

 

Figure 1.1 Health and Poverty Linkage 

 

Source: Cleason et al. (2001) PRSP Source Book, Chapter 18, HNP, World Bank 

 

1.4.4 Health of the Poor 

 

For poor people, health and physical and mental well-being are significant 

assets (Chambers, 1997). But, the health sector goals in poorer countries are unable 
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to address fully the health deprivation of poor people. ‘The health facilities serving 

poor people are often dilapidated, inaccessible, inadequately stocked with basic 

medicines, and run by poorly trained staff. The health challenges of poor people also 

go beyond the health sector and needs inter-sectoral approaches. Poor people lack 

the financial resources to pay for health services, food, clean water, good sanitation, 

and the other key inputs to producing good health’ (Claeson et al. 2001:203). 

 

The burden of disease on the poor indicates that several factors influence the 

health of the poor. Many of the factors if not all tend to improve with rising incomes 

and it is the common experience that declining levels of poverty are generally 

associated with increasing health status (Bloom et al. 2000). Empirical study for 56 

developing countries arrives at two key conclusions. These are: ‘the health of the 

poor is notably worse than that of the better-off’ and ‘the poor use health services 

less, have less adequate health-related behaviours, and are disadvantaged with 

respect to other determinants of health status’. For instance for all the three 

indicators (under-five mortality, malnutrition, and fertility) of poor health, nutrition 

and population (HNP) status; on average, they are roughly half as high in the best off 

20% of the population as in the poorest 20%, indicating that the poor suffer around 

twice as much as the best-off in each case (Gwatkin et al. 2007:7). 

 

This basic pattern of lower HNP status among the poor than among the better-

off is found in all countries for malnutrition and fertility, and all but one country for 

under-five mortality. In addition, for all HNP status determinants (antenatal care, 

immunization, school participation, and radio listenership) the levels range from 

around one and a half to nearly two times as high among the best-off 20 % of the 
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population as in the poorest 20 %. An important exception: breastfeeding (among the 

poorest 20 % are usually at least as high as among the highest 20 %) (Ibid, 2007 p. 

7). The three major categories of economic cost of ill health to households are: loss 

of production by sick individuals, financial cost of health care and the cost borne by 

carers (Souerborn et al. 1996 cited in Bloom et al. 2000). 

 

1.4.5 The Main Manifestations of Poverty Related Health Inequality 

 

Economic poverty leads to lower levels of food consumption and besides 

compromises some powerful determinants of health, such as housing, utilisation of 

education and medical care services. The income loss and weakening of assets 

hurried by acute illness, especially among productive adults in family are well 

documented in various studies (Das Gupta and Chen, 1996:8). For instance, the 

illness of a household breadwinner and the consequent loss of income can undermine 

a poor household’s ability to cope financially. Out-of-pocket (OOP) payments for 

health services (especially hospital care) can make the difference between a 

household being poor or not (Claeson et al. 2001:203). For example, a study in the 

former Soviet Union (FSU) Republic Tajikistan shows despite informal exemptions, 

OOP health care payments are demanding a high charge on household welfare with 

households being forced to sell assets or go into debt to meet the costs of care. 

Official and informal payments are acting both to deter people from seeking medical 

assistance and once advice has been sought, from receiving the most appropriate 

treatment (Falkingham 2004:247). In addition, the underprivileged in Thailand were 

more likely to pay OOP for health, out of proportion to their household income when 

compared with more privileged groups (Pannarunothai and Mills, 1997:1781). 
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Poverty, health and development are closely interlinked. Poverty has a 

multifaceted influence on health. The level of health status itself is a manifestation as 

well as the symptom of poverty. There are other aspects of poverty which reinforce 

ill health and morbidity and ultimately even lead to higher mortality levels (Das 

Gupta and Chen, 1996: 10). UN Millennium Project (2005) stressed health is vital to 

meeting all of the goals. Most accounts of the relationships between health and 

development and between health and poverty reduction give two explanations. First, 

health is an intrinsic good, valuable in and of itself, and thus an important goal of 

development. Second, at the national level, health is a precondition for economic 

growth. At the individual level, serious health conditions can push already poor 

people even deeper into poverty when disabling illness prevents workers from 

earning income or the out-of-pocket cost of obtaining healthcare has a catastrophic 

impact. In India, for example, 25% of people who went into the hospital above the 

poverty line came out below it (Wagstaff and Claeson, 2004 cited in UN Millennium 

Project 2005). Wagstaff (2005) argued there is sketchy evidence on the economic 

impacts of adverse health shocks. For instance empirical analysis results from post 

reform Vietnam show that adverse health shocks — captured by negative changes in 

body mass index (BMI) — are associated with reductions in earned income. 

 

Szwarcwald et al. (2002) study in Brazil shows that geographic concentrations 

of poverty have significant impact on the health status of the geographical area 

residents. The evidence of relevant health differences associated with the spatial 

concentration of poverty supports the hypothesis that properties of the environment 

of residence contextually influence health. The concept that deprivation and ill-

health were linked was not new, but the Black Report produced convincing evidence 
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that poverty and ill-health were inextricably linked and that material deprivation was 

a major determinant of ill-health and death (Crombie et al. 2005:6). 

 

Furthermore, deprivation as poor people perceive it has many dimensions, 

including not only lack of income and wealth, but also social inferiority, physical 

weakness, disability and sickness, vulnerability, physical and social isolation, 

powerlessness and humiliation (Beck 1994; Chambers 1995 cited in Chambers 

1997). Out of the listed dimension of deprivation physical weakness, disability and 

sickness describe the deprivation impacts on health. Chambers (1997) argued that 

practically all this wide spectrum of deprivation and ill-being is covered by the 

common use of the word poverty. Low social status, resulting partly from economic 

deprivation, may limit access to health care (Das Gupta and Chen 1996). For 

instance in Portugal a study indicates that poverty is related to low level of health 

status and deprivation (Santana, 2002). 

 

In addition, Thiede and Traub (1997:876) attempted to identify the influence of 

deprivation on health. For the analysis they used two casual hypotheses developed 

by Fuchs. The prevention hypothesis states that incomes determine living 

circumstances and lifestyles which have a significant influence on the health status; 

and the deprivation hypothesis highlights the reversal casual influence assuming that 

health status determines living circumstances and, consequently, income (Fuchs, 

1995 cited in Thiede and Traub, 1997:867). Based on these hypotheses, the finding 

of Thiede and Traub, (1997) show that both deprivation hypothesis and the 

prevention hypothesis possess some explanatory values. However, the complex 

relational web between health and poverty stands in need of a more general 
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hypothesis that takes into account both lines of effect. Before the Black Report, the 

issue of health and poverty, socioeconomic and class differences in health were 

considered less important (Wilkinson, 1986:1). The Black report clearly show the 

extent of social inequalities in health and this has been well described both in terms 

of mortality and morbidity [Department Health and Social Security (DHSS), 1980 

cited in Wadsworth, 1986:50]. An analysis of the size and trends in class differences 

in mortality is also seen important (Wilkinson 1986:2). Researchers were encouraged 

to analysing data and identifying whether substantial inequality exists in the 

utilisation of health services (Le Grand, 1986).  

 

1.4.6 Definition of Health Inequalities  

 

In general as we discussed above in five main parts, poverty, inequality and 

health concepts involved in this conceptual framework also need clear definitions. 

For instance, Gwatkin (2000:8) argued that poverty and inequality could be 

described as primarily empirical concepts. Equity by contrast is a normative one - a 

question of values, and closely associated with the concept of social justice. When 

applied to health, equity has traditionally been linked to the reduction of inequalities. 

Thus, one of the most widely cited definitions of health inequity is that it ‘refers to 

differences in health which … are considered unfair and unjust’ (Whitehead, 1990). 

In a similar vein, the WHO/EURO document on health equity indicates that ‘equity 

requires reducing unfair disparities…’ (Dahlgren and Whitehead, 1992). Moreover, 

‘pursuing equity in health and health care development means trying to reduce 

unfair and unnecessary social gaps in health and health care…’ (Whitehead 1990). 

Of the determinants of health differentials between population groups or individuals, 
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those related to biological variation and freely chosen health-damaging behaviour are 

not likely to be considered inequitable because they are either unavoidable or fair. 

These differences are referred to as “health inequalities” (Whitehead, 1992). The 

conceptual framework of this thesis also focuses on two major areas. These are: the 

policy framework and the statement of the research problem are discussed below.   

 

The Policy Framework:  This thesis has drawn from three key policy advices 

that are promoted by international organisations the WHO and the World Bank: 

 

 The WHO macro-economics and health (MacroHealth) and ODA-OECD 

initiatives focused on “Investing in Health”. In poor countries, investing in health 

has been aimed at increasing productivity and reducing poverty [WHO (2001); 

OECD (2003)]. 

 The World Bank multi-country equity project is engaged in research to address 

the policies of poor countries on ‘tackling health inequalities’ (World Bank, 

2004a). 

 Reaching the Poor Program (RPP), which began in 2001, was launched in part 

because of inequality in the health sector. It was funded by the World Bank, the 

Gates Foundation and the Governments of the Netherlands and Sweden (World 

Bank, 2005b). 

 

The above three policy frameworks are central to poor countries’ policy advice 

from international organisations [WHO (2001), OECD (2003), World Bank (2004a), 

World Bank (2005b)]. For instance, WHO encourages poor countries to invest in 

health. Particularly, investing in the health of the poor is central to the achievement 
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of the Millennium Development Goals (MDGs). The 2002 Report of the 

Commission for Macroeconomics and Health (CMH) recommended a set of strategic 

country actions to scale up health interventions, particularly for the poor. The WHO 

arranged the first consultation meeting to discuss the findings of the CMH Report 

with developing countries in 2002. The purpose of the meeting was to consult with 

the senior officials from the Ministries of Health, Planning, and Finance to review 

possible national responses to CMH Report (WHO, 2002). Based on the consensus 

arrived at in the first consultation meeting the second CMH consultation meeting of 

40 developing countries was arranged by WHO in 2003. The consultation agenda of 

the meeting was ‘increasing investments in health outcome of the poor’. This 

meeting has helped to delineate the range of issues to be addressed to enable 

progress on the MDGs and to accelerate the reduction of poverty caused by and 

contributing to ill-health (WHO, 2004).      

 

Following the approach developed by Amartya Sen (1993), health is central to 

creating and sustaining the capabilities that the poor need to escape from poverty. 

The WHO-CMH initiative set out an agenda for action at global and national levels 

(WHO, 2004). The WHO regional offices prepared workshops in Africa, South East 

Asia (SEA), Latin America and Caribbean (LAC) countries to disseminate the 

WHO-CMH Report findings. The main target for this agenda was the presentation of 

consolidated evidence for greater investment in health in poor countries. In 2003, 

WHO organised a workshop for African countries hosted in Addis Ababa, Ethiopia. 

Participants representing 14 African countries’ health authorities endorsed the 

WHO-CMH Report findings. The Report contributed significantly towards changing 

perceptions among political leaders, from health as consumption good to an 
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investment providing significant socio-economic returns. The Report has also helped 

focus attention on health policies and investments to enable scaling up public health 

programs, for the poor (WHO, 2003b).  

 

Prior to the WHO-CMH Report, economic wealth was taken as the driver of 

health: ‘As people get wealthier, they will get healthier’ (WHO, 2004). For instance, 

Pritchett and Summers (1993:1) argued two plausible explanations for the existence 

of health-wealth relationship. These are: ‘first healthier workers are more productive 

and hence wealthier (reverse causation) or secondly some other factors may cause 

both better health and higher wealth (incidental association)’. This argument was 

challenged by Moss (2005). According to Moss (2005), even though wealth is still 

good for health, he questioned the ‘wealthier is healthier’ argument by asking 

whether wealth really does improve health. He supported the argument of Charles 

Kenny who pointed out that the global gap between the haves and have-nots are 

shrinking, not widening. For instance, data for 36 countries including 18 now-

developing countries suggest convergence for infant survival dating back to a period 

before 1950. The global living standards are converging, even if incomes are not and 

the poor are actually catching up. Even countries with no income growth have seen 

improvements in their quality of life (Kenny, 2005). Following the CMH Report, 

health has been understood as a driver of poverty reduction. A well-planned strategy 

for health investments will accelerate social and economic growth (WHO, 2004). 

 

In addition to the WHO initiatives, World Bank inter-country projects like 

ECuity (Health Equity Project consist of EU countries, Norway, Switzerland and 

US), EquiLAC (Equity in Health Project in Latin America and Caribbean), Equinet 
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(Regional Network on Equity in Health in Southern Africa), and Equitap (Equity in 

Asia-Pacific Health Systems) also aim to play key roles in tackling health 

inequalities. All of these projects are working on policy advice to their respective 

Governments in order to avoid unacceptable disparities amongst different social 

groups and to promote the social justice and the well-being of societies at large 

(World Bank, 2004a). In particular, Equitap research project has been funded since 

2000 by a grant from the European Commission, and implemented by a network of 

Asian researchers with a focus on comparing equity in regional health systems and 

playing a key role in advancing health equity research in countries that range 

geographically from Bangladesh to Japan (Yazbeck, 2009). Furthermore, the RPP 

mainly focused on addressing the health of the poor - ‘the overwhelming evidence 

shows that relative to other groups, the poorest were much less healthy and made 

much less use of the health care system’ (Ibid, 2009 p. 277).  

 

Statement of the Research Problem: In a number of developing countries, 

World Bank conducted various studies which analysed a variety of aspects of 

poverty, equity and health under the auspices of the World Bank's Health, Nutrition, 

Population (HNP) and Poverty thematic group, using Living Standard Monitoring 

Survey (LSMS) (World Bank, 2009a). But Ethiopia was not included by World Bank 

sponsored LSMS study. In this regard this study fills the gap by examining the link 

between poverty, ill-health and health inequalities in the Ethiopian context using the 

DHS data. Examining the link between poverty, ill-health and health inequalities in 

the Ethiopian context is very important, because according to UNDP (2010) finding 

using multi-dimensional poverty index (MPI), Ethiopia is the second poorest and 
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highly impoverished country in the world, with the number of MPI poor people 

amounting to 70.7 million and with the percentage of MPI poor people at 90%.  

 

In addition, in Ethiopia the health sector designed and launched a 20 year 

development strategy (1997-2017) to be implemented through a series of five-year 

investment programs (FMOH, 2005a). Investing in health was considered as key for 

the universal coverage and reduction of infant mortality. In this regard, the recent 

fourth round NHA report shows that per capita National Health Expenditure (NHE) 

also grew substantially, more than doubling from US$7.14 per capita per annum in 

2004/05 to US$16.09 in 2007/08 (FMOH, 2010). More than two fold health 

investment increases in Ethiopia were the result of HEP programs that were carried 

out in the country’s 15,000 villages. This study investigates whether investing in 

health in an impoverished poor country like Ethiopia is really the key factor for the 

universal coverage that tackles health inequalities, improves the health of the rural 

poor and reduces poverty. Based on the discussion on brief review of literature in 

section 1.3 and the conceptual framework on the link between health and poverty in 

section 1.4, this thesis attempts to systematically analyse the health inequalities in 

Ethiopia. For this reason as a pre-requisite we estimate the infants and under-five 

years’ child survival and analyse the relationship to the parental socio-economic 

status (SES) and background characteristics. In addition, access to and utilisation of 

child health services among different SES groups of Ethiopia are estimated. 

 

This thesis focuses on health inequalities and in particular on issues related to 

the health of the poor in Ethiopia. The conceptualisation of this relationship is built 

on the Mosley and Chen (1984) child survival analytical framework. Based on this, 
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to analyse inequalities in infant and under-five years’ child survival, the thesis 

focuses on the effect of three exogenous factors. These are: (1) Parental socio-

economic characteristics. Here the research attempts to investigate how far the poor 

have worse health outcomes than the other SES groups, how these inequalities vary 

across different SES groups of the Ethiopian population and what factors account for 

these differences in intra-SES groups’ inequalities; (2) Maternal and delivery care 

services characteristics; (3) Mothers’ bio-demographic [i.e. age at birth, children 

ever born and  birth in the last 5 year (birth interval)] and background characteristics 

(i.e. marital status and religion). In similar ways to analyse inequalities in access to 

and utilisation of child health services, the thesis additionally focuses on different 

mothers’ SES groups and household characteristics. 

 

1.5   Objectives of the Research 

 

The main research objectives of this thesis are detailed and listed as follows: 

  

 To examine systematically the effect of inequalities in infant and under five 

years’ child survival and inequalities in access to and utilisation of child health 

services among different socio-economic groups of Ethiopia.  

 To examine the effect of parental SES, mothers’ bio-demographic and 

background characteristics in explaining the variations in infant and under-five 

years’ child survival, access to and utilisation of child health services among 

different groups of Ethiopia. 

 To identify issues for policies and programs at national and sub-national levels. 
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1.6   Research Questions 

 

Firstly, three research questions focus on issues related to inequalities (or 

variation) in infant and under-five years’ child survival in Ethiopia. These are: 

 What are the most important factors determining the infant and under-five years’ 

child survival in Ethiopia? 

 Is there any evidence of the improvement in access to and utilisation of maternal 

and delivery services impact on the level of infant and under-five years’ child 

survival? If so what is the extent of such impact? 

 Is there any evidence mothers’ bio-demographic and background characteristics 

impact on the level of infant and under-five years’ child survival? If so what is 

the extent of such impact? 

 

Secondly, one research question focus on the issues regarding inequalities with 

regard to access to and utilisation of child health service in Ethiopia: 

 What are the most important factors determining inequality in access to and 

utilisation of preventive and curative child health services in Ethiopia? 

 

Based on the four research questions that focus on the two key areas of health 

inequalities indicators in Ethiopia, the final research question was formulated: 

 What lessons can be drawn from such an analysis to improve the targeting of 

health care interventions?  

 

To answer the research questions mentioned above, this study uses 2000 and 

2005 EDHS cross section data. In developing country like Ethiopia where vital 
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registration systems is poor using household survey as the source of data on child 

mortality estimation is very important (World Bank, 2004b). Based on the two sets 

of 2000 and 2005 EDHS data, descriptive and multivariate analyses are carried out. 

In these analyses, differences in health inequalities are compared between two 

periods of time (i.e. 2000 and 2005). The descriptive and multivariate analyses focus 

on analysing the determinants that affect health inequalities in infant and under-five 

years’ child survival and access to and utilisation of child health services. Based on 

the findings of the analysis of health inequalities conclusions will be drawn, relevant 

policy issues will be discussed and future research directions will be proposed.  In 

the analysis a brief discussion within this thesis will focus on the performance of 

Ethiopia Health Sector Development Program (HSDP)
3
 and the effect of the health 

investment and health policy in tackling health inequalities. Ethiopia has been 

implementing the HSDP since 1997/98 [1990 Ethiopian Fiscal Year (EFY)
4
]. The 

first and second phases of HSDP were completed in 2002 (1994 EFY) and 2005 

(1997 EFY) respectively. Now the country has completed implementing the third 

phase of HSDP, which covers five years i.e. 2005/06 (1998 EFY) to 2009/10 (2002 

EFY) (FMHO, 2005a). Currently HSDP-IV plan is prepared and started to be 

implemented (FMOH, 2009/10). 

  

1.7  Data and Methods 

 

In this study, the 2000 and 2005 EDHS secondary data were used [(CSA 

Ethiopia and ORC Macro, (2001a) (2006a)]. The DHS sampling weights are used to 

                                                 
3
 More detailed discussion about the Ethiopian HSDP is presented in the next Chapter 2, section 2.4. 

4
 Ethiopia uses the Julian Calendar, which is 7 years and 8 months behind the Gregorian Calendar 

(GC). 
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produce nationally representative estimates (Gakidou and King, 2003). This is one of 

the main reasons why Low Income Country Governments and international 

organisations have long relied on DHS data to monitor a variety of child and 

maternal health and family planning indicators (Stanton et al. 2000). One of the most 

significant contributions of the DHS is the collection of internationally comparable 

data on the demographic and health characteristics of populations in developing 

countries (Boerma and Sommerfelt 1993; Sullivan et al. 1994; Curtis 1995; Hill et al. 

1999). The main grounds for the use of Ethiopian DHS secondary data in this study 

are three. These three reasons as Frankfurt-Nachmias and Nachmias, (1996:306) 

explained are: conceptual-substantive reasons; methodological reasons and economic 

reasons. For instance, for a student researcher collection of quality primary data for 

the study of such research problems within a relatively short period of time is very 

difficult. In addition, comparability with other studies and availability of a range of 

data are also key reasons for the use of secondary data like DHS. 

 

1.8   Outline of the Thesis 

 

The thesis is structured by seven chapters and organised as follows: Chapter 2 

discusses the Ethiopian health background focusing initially on levels of health 

inequalities and subsequently analysing changes in inequalities. In this Chapter the 

discussion focuses on the health inequalities and policy in Ethiopia. Chapter 2 gives 

a particular focus on how Ethiopian health policy was initiated, the principle on 

which the policy was based, and how this elaborated health policy gave an emphasis 

on disease prevention and control. In addition, in Chapter 2 section three the 

evidence of health inequalities in Ethiopia is presented. In section four the 
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performance of Ethiopia’s HSDP and its effects on improving the health status of 

Ethiopians will be discussed. In section five Ethiopia’s health sector will be 

compared with SSA countries giving particular emphasis to neighbouring SSA 

countries. Section six focuses on the discussion of the impact of health policy in 

health inequalities, health decentralisation and health expenditure. Finally along with 

the concluding remarks, the summary of the Chapter is presented in section seven. 

 

Chapter 3 discusses methodological issues and model building strategy. It 

further discusses how stratified sampling was applied and cluster sampling was 

selected. Particular focus is placed on how DHS data was collected, and its sampling 

frame will be further discussed. Chapter 3 also discusses the strengths and 

limitations of DHS methodology and any bias in DHS data. In Chapter 3, key 

indicators for measuring health inequalities in the context of techniques and research 

methods also discussed. Here measuring health data using descriptive and 

multivariate analysis will also be discussed. Furthermore, the Chapter will focus on 

the definition and measurement of health inequality indicators like infant and child 

mortality. The Chapter further identifies the research methods used in this study to 

assess the application of health inequality analysis in the Ethiopian context. In 

addition, it critically examines the techniques and the underlying rationale used in 

measuring the key health inequality analysis indicators. Finally, the Chapter 

discusses the analytical strategy of model building for inequalities in health in 

Ethiopia. It also discusses inequalities in health focusing on two major areas that are 

considered in the literature as the key indicators of health inequalities in Ethiopia. 

Particularly the modelling strategy discusses on these two major areas of inequalities 

in infant and under-five years’ child survival, and inequalities in access to and 
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utilisation of the child health services for different SES groups of Ethiopia. The 

Chapter further investigates the analytical strategy, relying on estimating two sets of 

models for each of the 2000 and 2005 EDHS data. The first model estimation 

focused on un-weighted while the second model estimation focused on weighted for 

both 2000 and 2005 EDHS data.  

 

Chapter 4 provides a descriptive presentation of variables that focus on 

inequalities in infant and under-five years’ child survival and inequalities in access 

to and utilisation of the child health service. The descriptive analysis presents the 

variable specifications that are used in the multivariate logistic regression focused on 

the two major parts of this thesis. These are: firstly dependent variables specified and 

used to measure infant and under-five years’ child survival. These dependent 

variables were affected by independent variables like; parental SES, maternal and 

delivery care services and mothers’ bio-demographic and background characteristics. 

Secondly variables were specified and used for access to and utilisation of child 

health services. These dependent variables were also affected by independent 

variables like mothers’ SES, bio-demographic and background characteristics. 

 

Chapter 5 presents and discusses the multivariate analysis of empirical models 

using the logistic regression
5
 and comparisons will be made between 2000 and 2005 

using EDHS data. The multivariate analysis is carried out for selected independent 

variables in the literature as the major determinants of infant and under-five years’ 

child survival. The focus is on three areas, namely: parental SES; maternal and 

                                                 
5
 Logistic regression is a statistical technique of estimating regression equations when the dependent 

variable is limited or binary rather than continuous. The dependent variables are a response category 

and can be part of dichotomous or binary variables, having only two categories such as being 

diagnosed as having or not having a particular illness (Cramer, 2003:121). 
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delivery care services; and mothers’ bio-demographic and background 

characteristics.  

 

In Chapter 6 the multivariate analysis is carried out using the logistic 

regression model for selected independent variables chosen from the literature, 

considered as the major determinants of access to and utilisation of child health 

services. These major determinants of access to and utilisation of child health 

services are focused on five areas. These are: mothers’ SES; place of residence; 

demographic factors like mothers’ age at birth and birth order; marital status; and 

religion. In addition, Chapter 6 discusses the multivariate analysis, firstly looking at 

the preventive aspects of health services which include immunisation for vaccine 

preventable childhood diseases, secondly focusing at the curative aspects of health 

services including the childhood diseases treatment of diarrhoea and fever/cough. In 

the second part using logistic regression, further multivariate analysis will be carried 

out by singling out medical treatment for the childhood diseases such as diarrhoea 

and fever/cough.  

 

Finally, Chapter 7 concludes with policy recommendations. The findings of 

this study were based on both descriptive and multivariate analyses that are 

discussed in Chapters 4, 5 and 6. Chapter 7 also discusses the different policy 

initiatives and shortcomings of current Ethiopian health policy and a policy 

recommendation proposed to tackle health inequalities in Ethiopia. Limitations of 

the study will also be presented. 
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Chapter 2- Health Inequalities and Health Policy in Ethiopia 

  

2.1  Overview of Ethiopia 

 

Ethiopia with a population of over 82 million
6
 is a Federal Democratic 

Republic having nine Regional States, two City Administrations, and 611 Woreda
7
. 

Of the large population, 85% live in rural areas [CSA Ethiopia (2010); WHO 

(2010b)]. Ethiopia with an area of around 1.1 million km
2
 shares borders with 

Djibouti, Eritrea, Sudan, Kenya and Somalia. It is a country with great geographical 

diversity, with topographic features ranging from 4,550m above sea level to 110m 

below sea level (FMOH, 2005a). Poverty is pervasive with slightly less than half of 

the population (47%) estimated to live below the basic needs poverty line (Library of 

Congress, 2005). The level of poverty is persistent and in 2006 some 31 million 

people live equivalent to just US $0.47 per day (FDRE and UNDP, 2006). The 

country experiences recurrent drought due to irregular rainfall pattern. The total adult 

literacy rate is 38% (50% for male and 26.6% for female). The number of students in 

primary schools increased to 14 million taking the gross primary enrolment ratio 

(GPER) to 91.6% (WHO, 2009). 

 

The life expectancy at birth for males/females in years is 55/58 respectively 

and healthy life expectancy at birth for males/females in years (2003) is 41/42 

                                                 
6
 The population projection figures are based on the results of the May 2007 National Population and 

Housing Census of Ethiopia (FDRE, Population Census Commission 2008). The projected figures for 

the year 2011 become 82,101,998 of which 41,431,989 are males and 40,670,009 are females (CSA 

Ethiopia, 2010) 
7
 Woreda is a local Government district administration with an average population of about 100,000. 
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respectively (WHO, 2010b). Ethiopia is one of the least developed countries in the 

world with an estimated Gross National Income (GNI) of US $22.74 billion with a 

per capita GNI in 2008 of US $280. The country’s GDP per capita of US $328.2 

with purchasing power parity (PPP) for 2008 was also estimated to US $870 (World 

Bank, 2009b). The income distribution in the country shows significant differences 

according to place of residence. For instance, the Household Income, Consumption, 

Expenditure and Welfare Monitoring Surveys (HICE-WMS) in Ethiopia show that 

the level of income inequality is increasing. The income/consumption inequality as 

indicated by the Gini Coefficient has increased consistently over time in urban areas 

from 0.34 in 1995/96 to 0.38 in 1999/2000 and further to 0.44 in 2004/05, while 

inequality has not changed in rural areas over the period, at 0.27, 0.26 and 0.26 in 

1995/96, 1999/2000 and 2004/05 respectively. The total income/consumption 

inequalities of the country average between urban and rural areas also show no 

significant increase, which is 0.29, 0.28 and 0.3 in 1995/96, 1999/2000 and 2004/05 

respectively (MOFED, 2006).   

 

HICE-WMS surveys have been conducted to enhance the Government’s 

understanding of poverty in Ethiopia (MOFED, 2002). The prevalence of illness in 

Ethiopia is calculated using the HICE-WMS surveys. The surveys are based on a 

two-month reference period, and refer to an episode of self-reported illness by 

members of households. Based on these two surveys, about 24% reported that they 

had health problems at least once over the two month period prior to the date of 

interview. This incidence, as expected, is higher among the rural population than the 

urban population; and significantly higher for women than for men in all periods. 

According to the survey, the most prevalent illness is malaria, followed by diarrhoea 
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(MOFED, 2006:29). Nutritional disorders also rank amongst the top problems 

affecting the population in general and children and mothers in particular. For 

example, Ethiopia still has among the highest rates of malnutrition in SSA countries 

(World Bank, 2008b). ‘Malnutrition is an important cause of low birth weight, brain 

damage and other birth defects, and contributes to developmental (physical and 

cognitive) retardation, increased risk of infection and death, and other problems in 

infants and children’ (World Bank, 2004c:1). Protein-Energy Malnutrition (PEM) is 

responsible for 137,000 child deaths a year. Stunting, one of the markers of PEM and 

largely irreversible after age 2, nearly covers half of children under the age of 5 years 

(World Bank, 2008b). The Ethiopian WMS (2004) found that: 46.9% of children 

under the age of 5 years were stunted, 8.3% were wasted and 36.1% were 

underweight (MOFED, 2006, 2008).  

 

Recent new measures known as the Multidimensional Poverty Index, or MPI, 

that replace the Human Poverty Index (HPI) in the United Nations' 2010 annual 

Human Development Report (HDR) show that Ethiopia is the second poorest 

country in the world and only better than Niger (UNDP, 2010). According to this 

new index, MPI, developed by Oxford University (Alkire and Foster, 2009), 

Ethiopia is 0.58, the number of MPI poor people is 70.7 million and the percentage 

of people who are MPI poor is 90%, with an average intensity of MPI poverty at 

64.7% (UNDP, 2010). In addition, recent empirical finding in Ethiopia also show 

that ‘chronic poverty is associated with several initial characteristics: lack of 

physical assets, education, and ‘remoteness’ in terms of distance to towns or poor 

roads’ (Dercon et al. 2011:1). In this chapter the discussion focuses on the health 

inequalities and policies in Ethiopia. The second section gives a particular focus on 



 57 

health policy formulation and the policy emphasis on disease prevention and control 

will be discussed followed by the presentation of the evidence of health inequalities 

in Ethiopia in section three. In section four the performance of Ethiopia’s HSDP and 

its effects on improving the health status of Ethiopians will be discussed. In section 

five Ethiopia’s health sector will be compared with neighbouring SSA countries. 

Section six focuses on the discussion of the impact of health policy in health 

inequalities, decentralisation and health expenditure. Finally along with the 

concluding remarks, the summary of the Chapter is presented in section seven. 

 

2.2     Ethiopia’s Health Policy 

 

There was no health policy up to and throughout the 1950s; however, in the 

early 1960s, a health policy initiated by the WHO was adopted. In the mid-1970s 

during the military Derg regime, an elaborate health policy with an emphasis on 

disease prevention and control was formulated (Dercon, 1999). The health policy of 

the socialist/military Government supported the Alma Ata declaration on Primary 

Health Care (PHC) (Kloos, 1998). This policy gave priority to rural areas and 

advocated community involvement. The formulation of health policy in the 

Transitional Government of Ethiopia (TGE), after the fall of the military Derg 

regime, takes into account population dynamics, food availability, acceptable living 

conditions, and other requisites essential for health improvements. This arises from 

the fundamental principle that health constitutes physical, mental, and social well-

being for the enjoyment of life and for optimal productivity (TGE, 1993). According 

to the World Bank (1998:40) the 10 principles on which the Ethiopia health policy is 

based are: 
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 Democratisation and decentralisation of the health service system. 

 Development of the preventive and promotive components of health care. 

 Development of an equitable and acceptable standard of health service system 

that will reach all segments of the population within the limits of resources. 

 Promoting and strengthening of intersectoral activities. 

 Promotion of attitudes and practices conducive to the strengthening of national 

self- reliance in health development by mobilising and maximally utilising 

internal and external resources. 

 Assurance of accessibility to health care for all segments of the population. 

 Working closely with neighbouring countries regional and international 

organisations to share information and strengthen collaboration in all activities 

contributing to health development including the control of factors detrimental to 

health. 

 Development of appropriate capacity building based on assessed needs. 

 Provision of health care for the population on a scheme of payment according to 

ability with special assistance mechanisms for those who cannot afford to pay. 

 Promotion of the participation of the private sector and non-governmental 

organisations in health care. 

 

2.2.1 Preventive Aspects of Health Policy 

 

The PHC strategy guided by the Alma Ata declaration emphasises preventive 

care and promotion of health through partnership of health and other sectors, and the 

involvement of community participation (Macdonald, 1993). In addition, the key 

principle of PHC helps many developing countries in the 1980s as a major policy 
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paradigm (Green, 1999). These PHC principles still have a basic foundation in 

formulating the health policies of developing countries. This is especially true if we 

see that the health challenges that face developing countries can be easily prevented 

by employing the most cost effective methods of PHC rather than hospital based 

curative health services (World Bank, 1993). Earlier studies in Disease Control 

Priorities in Developing Countries (Jamison et al. 1993) and the WDR Investing in 

Health (World Bank, 1993) reported on the relative cost-effectiveness of various 

health care interventions, and have already helped many policy-makers in 

developing countries focus scarce health care resources on achieving better health 

outcomes. In these two studies the empirical analyses indicate that ranges of 

preventive and curative interventions are compared on the basis of their costs and 

impact on disability adjusted life years (DALYs). The cost of preventing the loss of a 

DALY can vary hugely, depending on the cost and efficacy of the intervention, the 

age group that the illness affects, and the severity of the action (Beyera et al. 2000). 

 

Historically, the preventive aspects of health care services started in Ethiopia 

date back to the Emperor Haile-Sellassie’s regime (1930-1974). During the pre-

Ethiopian revolution period, basic health services in Ethiopia were financed through 

a health tax introduced in 1959. In 1952, the Ethiopian Government with the advice 

and support of WHO, UNICEF and USAID established a college for public health in 

the northern town of Gonder. But the preventive health care and epidemic control 

relied heavily on external assistance. These rural health programs were successful in 

addressing the health needs of the rural poor. Based on these successful programs, 

the Ministry of Health designed a plan for the development of basic health services 

with the health centre as a backbone for the rest of the country. However, the 
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resource earmarked for preventive health care shifted to curative hospital based care 

(Chang, 1969; Ayalew, 1991 cited in Kloos, 1998). 

         

The health policy of the military Derg regime of Mengistu Haile-Mariam 

(1974-1991), mainly based on the socialist principles supported the Alma Ata 

declaration of PHC (Kloos, 1998). The Government pledged to ensure ‘full and 

meaningful life for the broad masses, all the necessary efforts will be undertaken to 

provide adequate health services’ (Provisional Military Government of Socialist 

Ethiopia, 1984). During this period Government policy emphasised disease 

prevention and control, priority to rural health services, self reliance and community 

participation (Kloos, 1998). The 10-year Perspective Health Plan (1984/85-1993/94) 

emphasised community participation, intersectoral collaboration, the gradual 

integration of vertical programs (like malaria control) and specialised health 

institutions. The plan exclusively developed by Ethiopians focused on strengthening 

and expansion of mother and child health (MCH) services, particularly immunisation 

of pregnant women and children under two years (Provisional Military Government 

of Socialist Ethiopia, 1984).  

 

After the 1991 military Derg regime change, a period of developing democracy 

and free markets was attempted by the Meles Zenawi regime. During the Derg 

regime, the health system in Ethiopia was underdeveloped and transportation 

problems were severe. The majority of the population resides in rural areas and had 

little access to any type of modern health institution. It is estimated that about 75% 

of the population suffered from some type of communicable disease and 

malnutrition, which are potentially preventable (TGE, 1995). It is becoming 
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important for Ethiopia to formulate a health policy based on cost effective resource 

allocation, since the health care delivery system is highly centralised and unable to 

respond either quantitatively or qualitatively to the health needs of the people. Its 

services are delivered in a fragmented way with a reliance on a vertical program; and 

there is little collaboration between the public and private sectors. Despite the 

purported direction of PHC with six tiered systems (Figure 2.1), priority in practice 

is given to curative rather than preventive and promotive care (FMOH, 2000).  

 

In Ethiopia, public interventions in the health sector are justified as the 

majority of population in rural areas are poor with poor geographical access to health 

services, unable to pay for private health services and low demand for preventive and 

promotive health services. The Policy and Human Resource Development (PHRD) 

study analyzed the most cost effective interventions of health services and found that 

many of the basic curative and preventive health service packages like Acute 

Respiratory Infection (ARI) / Pneumonia and malaria programs have the greatest 

number of life years saved for the lowest cost per life year saved (FMOH, 1998). In 

this regard, the main strategy adopted by the HSDP towards more efficient utilisation 

of resources is a shift from curative and tertiary care to greater emphasis on 

preventive activities (FMOH, 2003a). For instance, Ethiopia’s fourth round National 

Health Accounts (NHA) 2007/08 study findings show that expenditure on prevention 

and public health care has reached 25%. The National Health Expenditure (NHE) on 

prevention of communicable diseases and prevention related to maternal and child 

health accounted for 25 % (18 % general prevention of communicable diseases, 7% 

on prevention of maternal and child health diseases) (FMOH, 2010:X). This share is 

almost similar to the 3
rd

 NHA finding, which is 24 %. This share shows some shift 
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from curative to preventive care when compared to Ethiopia’s 2
nd

 NHA 2000 finding 

where the share was only 17%. The main source of this expenditure (80%) is the rest 

of the world or external resources. The rest of the world also covers a significant part 

(67%) of capital formation (FMOH, 2006b). 

  

Spending in the health sector would be expected to favour MCH and disease 

prevention/control programs and Information Education and Communication (IEC), 

as well as general service delivery at the Primary Health Care Unit (PHCU) level 

[Health Centre (HC), Health Station (HS) and Health Post (HP)]. For example a 

Government report in 2003 shows that in the Amhara Region, there is a distinct 

downward trend in expenditure on hospitals and the concurrent growth in spending 

at the PHCU level. On the other hand, in Tigray, due to the construction of a 

Regional hospital, the bulk of resource has been targeted to the higher level of the 

service delivery system and the growth of funding for the PHCU and for program 

has been minimal (FMOH, 2003a). Due to different priorities in the Regions and 

inconsistent allocation of health resources, the Federal Government focused on 

promoting a shift of health resources from curative to preventive health care 

programs. Concerning health expenditure shifts from curative to preventive care, 

some incremental increases can be gained by reallocating spending from hospitals to 

PHC. Overall, public health expenditures would need to be increased to improve the 

quality and accessibility of health services (FMOH, 2005a). The third NHA study 

finding clearly shows that there was a shift of expenditure from curative to 

preventive services between 1999/2000 and 2004/05. This shift is in line with 

government policy, which helps to provide cost effective preventive and essential 

services to the population, thereby improving health outcomes. But, the finding’s 
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policy implication indicates that a shift of expenditure alone does not guarantee that 

the poor benefit. This necessitates investigating the allocation of the expenditure and 

making the necessary evidence-based policy decisions (FMOH, 2006b).  

 

2.2.2 Curative Aspect of Health Policy 

 

During the period of Emperor Haile-Sellassie’s regime (1930-1974), Ethiopia 

disproportionately allocated health expenditure to curative health care. For instance 

in 1972, at the eve of the revolution and Emperor Haile-Sellassie’s regime change 

92% of health expenditure were allocated to hospitals. The two largest cities of 

Addis Ababa and Asmara spent 62.4 Birr
8
 and 34.5 Birr per capita respectively. This 

health expenditure per capita is more than 20 times in the case of Addis Ababa, and 

12 times in the case of Asmara, when compared to the rest of the country, which was 

only 2.9 Birr per capita. After the revolution and regime change in 1974, the military 

Derg regime did not show a practical policy shift from the curative and hospital 

based health service delivery system. Despite the military Derg regime’s socialist 

orientation and the health policy pledged to follow the Alma Ata PHC principles
9
, 

the urban elite and medical profession resisted and even reversed the redistribution 

of resource to rural areas contrary to the policy, and to basic needs. Due to this, the 

curative aspects of health service delivery continued to take the lion’s share of 

Government health expenditure (Kloos, 1998).    

 

Despite Alma Ata’s calls for more resources to be allocated to PHC and 

preventive health care services, in Ethiopia health policy makers continued favouring 

                                                 
8
 Exchange rate during the Ethiopian revolution time of 1974 was $ US 1= 2.5 Ethiopian Birr (ETB). 

9
 The WHO & UNICEF convened the global conference held in Sept 1978 in Alma-Ata, in the former 

Union of Soviet Socialist Republic (USSR) to achieve health for all through PHC (Warren, 1988). 
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curative health care services. After three decades of the Alma Ata declaration on 

PHC, health resources were still disproportionately allocated to curative health care. 

For instance, the fourth round NHA shows that in 2007/08 curative care consumed a 

significant proportion of National Health Expenditure (NHE). ‘Curative care services 

remained as the major target of health expenditures, accounting for 42% of NHE 

(35% outpatient and 7% inpatient). This share is slightly higher (45%) if we include 

pharmaceutical and medical non-durables, and clinical lab and imaging and other 

diagnostic services, which are predominantly used for curative care’ (FMOH, 

2010:X). The NHE on general health administration was 8%. The capital 

investment
10

 in the health sector, and education and pre-service training accounted 

for 6% and 2% of NHE, respectively (Ibid, 2010 p. X). 

  

2.3  The Evidence of Health Inequalities in Ethiopia  

 

Little were known about health inequalities in Ethiopia. There are very few 

studies that uncover health inequalities in Ethiopia. Recently WHO study examined 

about measuring health workforce inequalities in the Ethiopian context. In the study 

Yayehyirad and Hailemariam (2010) explored the different measures for assessing 

geographical accessibility to health-care providers. Measuring inequality in the 

health workforce is important in informing policy decisions and plans. In Ethiopia 

inequality in health workforce is one of the highest. There are considerable 

inequalities in workforce density across the selected regions; in particular, the 

density is over six times higher in the capital city Addis Ababa compared with 

Amhara region (Yayehyirad and Hailemariam, 2010:4). The Amhara region health 

                                                 
10

 Capital formation refers to things like construction of facilities, vehicle purchase, and purchase of 

equipment for providers of health care services and commodities (FMOH, 2010: X) 
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workforce density is one of the lowest and 20 times lower than the critical threshold 

level of minimum health workforce density in any given country or region 

recommended by WHO. The WHO has identified a threshold in the density of 

physicians, nurses and midwives (2.3 per thousand) [WHO, 2006 cited in 

Yayehyirad and Hailemariam, (2010)].  

 

In Ethiopia, the availability of human resources is measured, such as doctors 

and nurses, a mixed picture emerges. The availability of doctors has been declining 

over the years from a ratio of 1: 45,175 in 1994 EFY to 1: 67,821 at the end of 

HSDP II period (i.e. 1997 EFY). This indicates that the production of doctors is not 

corresponding with the available demand in the labour market (FMOH, 2006a). The 

HSDP-III, mid term review (MTR) report also shows that the doctor-to-population 

ratio and midwife-to-population ratio continued to decrease while the nurse-

population-ratio and HEW-population-ratio improved (FMOH, 2008). Inequalities in 

health in Ethiopia in this thesis can also be expressed in two ways. These are: 

inequalities in infant and under-five years’ child survival and inequalities in access 

to and utilisation of health services. Based on these two categories of health 

inequalities this thesis will attempt to uncover the evidence in the Ethiopia context in 

the following sub-sections. 

 

2.3.1 Inequalities in Infant and Under-five Years’ Child Mortality 

 

There were a few studies in Ethiopia that examined infant and under-five 

years’ child mortality. All these studies examined the causes of the highest level of 

IMR and U5MR. For instance, due to the health access and the socio-economics 
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problem of the poor people high IMR were recorded. One of the unpublished study 

shows a ‘high prenatal mortality rate 73/1000 live births with 38/1000 and 35/1000 

live births among home deliveries and among those delivered in health institutions, 

respectively. High neonatal mortality rate was also observed (47/1000 live births) 

with 28/1000 and 19/1000 live births delivered at home and in health institutions, 

respectively’ (Yakob, 2003).  

 

In another unpublished study the prevalence of high-risk fertility was assessed 

and its relationship with infant death as well as some cultural factors affecting 

fertility and infant death. In this unpublished study the finding shows that 67% of the 

women were at risk of high parity
11

 followed by close birth spacing (34.9%) and too 

old (28.87%). High risk of infant deaths was associated with short birth interval, old 

age and low birth weight (Alemu, 2006). By applying Cox’s proportional hazard 

model regression analysis to data collected using a retrospective survey conducted in 

Sebeta town 25 km west of Addis Ababa, Hailemariam and Tesfaye (1997) also 

examined the factor impinging on the survival of infants and children between 1-3 

years of age. The finding shows that for higher order births (more than 5), for birth 

of young women (under 20 years of age), and for those to older women (more than 

34 years of age) the risk of dying in infancy is higher.  

 

Moreover, a study in Ethiopia that compared with Kenya and Uganda using 

DHS data also shows that most factors affecting child survival might be associated 

with the poor socio-economic achievements of teenage mothers than with their age at 

childbirth (Taffa and Obare, 2003). In addition, in an unpublished study of Yakob 

                                                 
11

 Parity is defined as the number of times that a woman has given birth to a fetus with a gestational 

age of 24 weeks or more, regardless of whether the child was born alive or was stillborn (PatientPlus, 

2009). 
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(2003) finding in one of Ethiopia city administration of Dire Dawa shows that ‘births 

to mothers who had 2 to 4 parity had a higher risk to prenatal mortality than births to 

prim para mothers
12

 (AOR 5.15, 95% CI 1.54-17.23) and births to mothers who had 

5 or more parity had higher risk. Births to mothers whose income was less than 300 

Birr
13

 per month had higher risk to neonatal mortality than births to mothers whose 

income was over 601 Birr’  

 

The prevalence of infant survivorship and the occurrence of multiple births 

were also examined in south west part of Ethiopia. The findings of this study show 

that 856 of the live births died giving an IMR of 104.8/1000 with an estimated 

probability of surviving to one year 0.8952. The occurrence of multiple births was 

13.6/1000 live births with IMR among them of 446.8/1000 and an estimated 

surviving probability of 364 days (0.5532), which indicates a very high infant 

mortality rate (Asefa and Tessema, 2002). Furthermore, the results of the final Cox 

proportional hazards model also showed that mortality in Ethiopia was associated 

with mothers' education, antenatal care follow up (better survival) and with marital 

status. Infant mortality was also found to be significantly associated with the birth 

weight and sex of the child, family size and habit of washing hands with soap. Twins 

were more likely to die than single births. Higher IMR was to families with 2-4 

persons (Asefa et al. 2002).  

 

In another study the causes of IMR were also investigated in Ethiopia context. 

According to this study, ‘neonatal and infant mortality rates were 38 and 76.4 per 

                                                 
12

 A woman who has given birth once before is primiparous, and would be referred to as a 

primipara or primip (Wikipedia, 2013). 
13

 In 2003 the exchange rate of currency: 1 US dollar approximately equivalent to 8.7 Ethiopian Birr 

(ETB) 
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1000 live births, respectively, while pre-maturity (26.4%) and pneumonia (22.6%) 

were the two most common causes of death during the neonatal period. Top causes 

of death in postnatal period were pneumonia (42%), malaria (37%) and acute 

diarrhoea disease (30%). Maternal education, perception of mothers on the severity 

of illness and practice of modern treatment were found to be independent predictors 

of child survival’ (Deribew et al. 2007).  

 

In Ethiopia the under-five years’ child mortality also shows that the poor were 

disproportionately affected. According to unpublished study result 28% of children 

were sick and that under-five mortality was 105/1000. In addition, ‘mortality was 

found to be associated with marital status, maternal education, presence of television 

in the households, low monthly income, high family size, maternal age at first 

marriage, high parity, history of abortion and still birth, FP use, birth order, and 

maternal immunisation, poor housing condition, delay of breast feeding, bottle 

feeding and child immunisation’ (BolBeal, 2006). 

 

2.3.2 Inequalities in Access to and Utilisation of Health Services 

 

Earlier study in child immunisation services, discloses that both access to and 

utilisation of such services is very low. In Ethiopia, service coverage is inadequate 

relative to need, yet utilisation of available, accessible services is also poor (World 

Bank, 1998). KUAWAB Audit Services and Business Consultants (1996) PHRD 

study finding shows that only 19% of children in rural areas have received all 3 

immunisations, compared to 46% in urban areas. In south western Ethiopia study, 

‘mothers' health seeking behaviour for ill babies at the various levels of care showed 
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that 46.5, 42.7, 48.2, 41.6% of diarrhoea, cough, fever, and other illnesses, 

respectively, got treatment in health institutions. More than a quarter of ill-infants 

didn't get any kind of help be it at home, traditional or health institutions’ (Tessema 

et al. 2002:51).  

 

In Ethiopia, strengthening equitable access to key, curative services will ensure 

the consistent health centres and hospital services and provision of referral systems 

and mechanisms (FMOH, 2008:130). Achieving equitable and universal health 

service access for all socio-economic groups is targeted by Government of Ethiopia 

(GOE) at the end of HSDP-III (2005/06-2010/11) five year plan period. Access to 

the Ethiopian health care system is measured by the potential PHS coverage i.e. the 

number of facilities available in a given area as per the national standard, which is 

rather availability coverage in its true sense. The PHS coverage calculated in this 

way (HC+HS+HP), including public facilities and NGOs, increased from 62% in 

1994 EFY (2002/03) to 72% in 1997 EFY (2004/05), showing a 10% increase over a 

three year period. This PHS coverage figure further increased to 89.6% in 2000 EFY 

(2007/08) which is a 25.6% increase from 1996 EFY (2003/04) (FMOH, 2009).  

 

The health care system of Ethiopia is pluralistic, with different public and 

private providers and financing agents. The major health care providers in the 

Government sector are the Ministry of Health, the Regional Health Bureaus, the 

Ministry of Defence and Other Ministry Health Facilities (HF); Parastatal HF are 

also categorised under public sector providers (FMOH, 2001a). Maternal and child 

health services, like reproductive health care, were almost equally provided by 

ambulatory care providers (primary care units and clinics), public health providers 
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and independent pharmacies. Similarly, major child health service providers were 

pharmacies and ambulatory care facilities with the share of 30% and 26% 

respectively (FMOH, 2006b). For instance earlier study shows that among people 

who sought treatment, 43% utilised Government facilities. Urban residents are more 

likely to use Government facilities (approximately 50%) than rural residents (41%). 

Resorting to private individuals and institutions, including traditional healers, 

pharmacies, and drug vendors, is much more common in rural areas than in urban 

areas. The higher-income households are more likely to utilise hospitals than poorer 

households. In contrast, poorer households are more likely to obtain treatment from 

clinics and, in particular, pharmacies and rural drug vendors (Dercon, 1996).  

 

In Ethiopia, public health facilities’ utilisation of outpatient services is 

particularly low, averaging 0.25 new contacts per person per year (World Bank, 

1998). This compares with a commonly found rate for developing countries of 2.5 

new attendances per person per year. This situation is caused by a combination of 

very low access to health services and a perception of low quality. Only one in ten 

episodes of illness results in demand for Government health services (Dercon, 1999). 

A recent report shows that utilisation of public health services was not significantly 

changed. Outpatient Department (OPD) patient attendance per capita in EFY 2000 

(2007/08) declined to 0.24 from 0.32 in EFY 1999 (2006/07). Under reporting could 

be one of the reasons for poor health service utilisation levels and for this decline. 

But it was reported to be a big challenge to achieve the HSDP-III national target of 

OPD patient attendance per capita of 0.66 at the end of EFY 2002 (2009/10) (Bilal 

and Accorsi, 2009). The utilisation of health services by people is a function of a 

range of factors. For example, the quality of health services affects the confidence 
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people feel in them, or the cost of drugs may prevent poorer families from utilising 

facilities (FMOH, 2005b:46). Utilisation of conventional health services is also 

reportedly very low among the Ethiopian people. The most important factor for such 

low utilisation is geographic distance resulted from lack of transport, cost of travel, 

lodging and time lost during long trips [Kloos, (1990); Kassie and Kloos, (1993); 

FMOH, (2003a) (2003b)]. Financial as well as time costs of care have also been 

reported as further factors affecting utilisation [Bogale et al. (2005); CSA, (2000)]. 

Other important reasons for service utilisation are the severity of the illness and age 

of the patient (IRIN, 2003).   

 

Very low utilisation of services by the poor in urban areas suggests that supply-

side interventions are inadequate to address the equity of access if implemented in 

isolation. There are indications that investing in demand side interventions may 

prove more effective to increase access than expanding coverage and quality of care 

only (FMOH, 2008:130). Earlier study shows that across all facility types, the 

average distance travelled by patients from rural areas was 27 kms compared with 17 

kms for urban dwellers (Mengesha and Taffa, 1996). But now this shows 

improvement. The supply side intervention of government policy favours an 

increased supply of essential drugs, equipment and the building of an adequate 

capacity of health staff especially at the lower level, where the majority of poorer 

people access health care, which can address equity. The current exemption of 

essential services and the fee waiver system are also addressing the equity of access, 

however both need strengthening in terms of range of services fully exempted and 

availability of funding to cover the cost of waivers (FMOH, 2008: 130). 
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2.4  The Ethiopian Health Sector Development Program (HSDP) 

 

After the 1993 health policy formulation, the World Bank created a household 

survey to assess the social sector conditions of the country. The findings show the 

existence of a poor level of social development. As a result, the need to initiate the 

sector development program became vital. In 1997, the health status of Ethiopians 

was poor, even relative to other developing countries, including those in SSA. The 

key health indicators in Ethiopia were found to be the lowest in the world including 

the basic health service coverage and its quality of care which were also low (World 

Bank, 1998). To realise the above mentioned policy objective, GOE established the 

HSDP (FMOH, 1998).  

 

HSDP is a 20-year (1997-2017) Health Sector Development Strategy, to be 

implemented through a series of five-year investment programs. In the period of a 

20-year effort, the HSDP planned to achieve universal access to essential primary 

health care (PHC) services by 2017. ‘Designed to serve as a framework for technical 

and financial support to the health sector, the program is aimed at providing and 

extending access to PHC services, enhancing the quality of such services, and 

improving health sector management. Its overall objective is to improve the health 

status of the population, resulting in: the improved productivity of the population; a 

decrease in household expenditure on health, increasing opportunities for productive 

investment of these resources; and contributing to the alleviation of poverty and 

supporting socioeconomic development’ (FMOH, 2005b: 24). 
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This program calls for the democratisation and decentralisation of health 

services, development of preventive health care, capacity building within the health 

service system, equitable access to health services, self-reliance, promotion of inter-

sectoral activities and participation of the private sector, including non-governmental 

organizations (NGOs), and cooperation and collaboration with all countries in 

general and neighbouring countries in particular, and also between regional and 

international organisations (TGE, 1993). The Health Sector Development Program 

(HSDP-I) was the first of these investment programs and covered the period 

1997/98-2001/02. Presented to the consultative group meeting of donors in 

December 1996, the HSDP proposed a sector wide approach (SWAp) to achieve 

Government’s objectives (FMOH, 1998).   

 

SWAps are the result of the increasing disenchantment with the project model 

of development assistance (Cassels, 1997). The main characteristics of SWAps 

include: a sector wide scope (covering all relevant areas, policies, programs and 

projects); based on an overall policy for the sector (principles, objectives); a 

comprehensive expenditure framework; and broad partnership (involvement of and 

broad consultation with key stakeholders, the local government being in charge) 

(FMOH, 2005b: 24). The first phase of HSDP (i.e. HSDP-I) was designed both to 

contribute to the Government’s specific objectives over the five year period and to 

establish the firm institutional base needed to ensure the health sector’s long range 

goals (FMOH, 1998). 

 

However, in the actual policies towards rural health service provision, many 

shortcomings have been identified according to (FDRE, 1997) and the World Bank, 
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(1998). In the first phase of HSDP implementation for improved health care 

provision, focus has been on facilities expansion. Although the construction of health 

facilities is useful, it has meant an overemphasis on the capital budget rather than on 

the recurrent health care budget. Increasingly, recurrent expenditure only covers 

salaries and wages; the share spent on drugs and supplies has been declining. In 

short, the quality of health care provision has been suffering while the quantity has 

been expanding (Dercon, 1999). Using the household data survey, Collier et al. 

(2002:1) also identified that the usage of health facilities is sensitive not only just to 

the distance to the nearest facility but also to the quality of health care provided. 

 

2.4.1 The HSDP Main Objectives and Targets   

 

The Ethiopian HSDP was developed between 1995-1998 by the Prime 

Minister’s Office, Ministry of Health, nine regional states and two city 

administrations, on the basis of existing health policies and strategies. According to 

FMOH (2003a), the main objectives of HSDP-I are to:  

 Increase access/coverage to health care (and thus utilisation). 

 Improve service quality through training and improved supply of necessary 

inputs. 

 Strengthen management of health services at federal and regional levels. 

 Encourage participation of the private sector and the NGO sector by creating an 

enabling environment for participation, coordination and mobilisation of funds. 

 

Based on these objectives, HSDP prioritised the expansion and rehabilitation of 

the network of PHC units, whilst also upgrading and expanding (district) hospital 
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facilities. Equity is a priority for the MOH through increases in accessibility to 

essential health services for the rural and the poor (FMOH, 2001a). The HSDP 

intervention over more than a decade has managed to increase the PHS coverage at 

national level to nearly 90% at 2000 EFY 2007/08 (FMOH, 2008). The HSDP was 

implemented in three cycles: HSDP-I (1997/98-2001/02), HSDP-II (2002/03-

2004/05) and HSDP-III (2005/06-2009/10) currently extending into the HSDP-IV 

(2010/11-2014/15) (FMOH, 2009/10). The focus of HSDP III was on poverty-related 

health conditions, communicable diseases such as malaria and diarrhoea, and health 

problems that affect mothers and children. Efforts were concentrated on rural areas 

and on extending services outwards from static facilities to reach villages and 

households (CSA Ethiopia and ORC Macro, 2006a). In addition, and more 

importantly, gender will be mainstreamed at all levels of the health system (MOFED, 

2006 cited in CSA Ethiopia and ORC Macro, 2006a). According to CSA Ethiopia 

and ORC Macro (2006a), the main implementation modalities identified were: 

 

I. The Health Service Extension Programme (HSEP) - which involves the use of 

female workers to deliver 16 health care packages in four main areas, i.e., hygiene 

and environmental sanitation, disease prevention and control, family health services, 

and health education and communication on an outreach basis. 

II. The Accelerated Expansion of Primary Health Care Coverage (AEPHCC) - This 

has already been developed and endorsed by Government, with a view to achieving 

universal coverage of primary health care in the rural population by 2008. 

III. A Health Care Financing Strategy - This is aimed at increasing resource flow to 

the health sector, improving efficiency of resource utilisation, and ensuring 

sustainability of financing to improve the coverage and quality of the health service. 
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IV. The Health Sector Human Resource Development Plan - which is aimed at 

overcoming problems related to the absolute shortage, misdistribution and 

productivity of the workforce. 

 

Despite the progress to date, coverage of the system remains inadequate, and 

the quality of services available, especially in rural areas, is variable. In line with the 

Government’s five-year national plan (2005/6-2009/10), the health sector were 

focused to emphasise primary health care and preventive services; with a big focus 

on extending these services to those who have not been reached, and improving the 

effectiveness of services, especially addressing difficulties in staffing and the flow of 

drugs (CSA Ethiopia and ORC Macro, 2006a). 

 

2.4.2 The Major Components of HSDP 

 

HSDP comprises eight components. These are: service delivery and quality 

care; health facility rehabilitation and expansion; human resource development; 

pharmaceutical services; information education and communication (IEC); health 

sector management and health management information systems (HMIS); 

monitoring and evaluation (M&E); and health care financing (HCF) (FMOH, 1998).  

 

These key focus areas that enable the country to achieve the main objectives of 

key targets. These are: (1) To improve the technical quality of primary health care 

service provision; (2) To expand primary health care access; (3) To expand the 

supply and productivity of health personnel; (4) To ensure a regular and safe supply 

of effective, safe, and affordable high quality drugs whilst improving prescribing 
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behaviour by health providers; (5) To improve awareness about personal and 

environmental hygiene and basic knowledge of common diseases and their causes, as 

well as promote political and community support for health services; (6) To 

transform the health system into a four-tiered system that is linked, equitably 

distributed, and managed in a decentralised, participatory, and efficient manner; (7) 

To monitor improvements in service delivery, quality, and financial performance and 

evaluate the impact, effectiveness, and cost-effectiveness of the program’s 

components; and (8) To improve financial sustainability (World Bank, 1998). 

 

2.5   Ethiopia’s Health Sector as Compared to Neighbouring 

Countries 

 

Widespread poverty along with general low income levels of the population, 

low education levels (especially among women), inadequate access to clean water 

and sanitation facilities and poor access to health services have contributed to the 

high burden of ill-health in the country (FMOH, 2004). This situation is further 

aggravated by the high rate of population growth. Young people constitute one third 

of the total population in Ethiopia. This implies profound reproductive health needs. 

The major reproductive health problems faced by the young population in the 

country are gender inequality, early marriage, female genital cutting, unwanted 

pregnancy, closely spaced pregnancy, unsafe abortion, and Sexually Transmitted 

Infections (STIs) including HIV/AIDS (CSA, 2000). 

 

In Ethiopia, the military Derg regime (1974-1991), advocated the delivery of 

essential health services at affordable cost in the first 10-Year Perspective Health 
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Plan, and the development of a six-tiered health service structure with levels of 

increasing complexity to facilitate management, referral support and training (Kloos, 

1998:510). During this period of health policy formulation, priority had been given 

to curative health services, despite the purported direction of primary health care 

with a six-tier system existing (FMOH, 2000). HSDP showed substantial progress in 

transforming the previous six-tier pyramidal system into a four-tier system 

characterised by the primary health care unit (PHCU) (each consisting of one HC 

and five satellite HP), district hospitals, zonal hospitals and specialised hospitals that 

fill the upper pyramid levels as shown in Figure 2.1 below (FMOH, 2001a).  

   

Fig 2.1-The Former Six-Tier and the Current Four-Tier Health System during HSDP  

 

     Central Referral                               Regional Hospital (Serves 

(Teaching) Hospital                              a populations of 5 million) 

                                                            Zonal Hospital (Serves a 

Regional Hospital                                 populations of 1 million) 

 

 

 

 

 

 

               Former Six-Tier Health System                              Current Four-Tier Health System 

           

 Source: Adapted from FMOH (1998) 

 

In line with this, one of the objectives of Government in the health sector was 

to improve the quality of the health service and its utilisation by the population 

through reorganising the health service delivery system into the new four-tier 

system, to implement a decentralised management to ensure full community 
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participation, to develop and implement essential health service packages and 

referral systems, to develop health facility standards and staff, and to equip the 

health facilities accordingly. In this respect, a complete set of national standards for 

health posts, health centres and district hospitals have been prepared, endorsed, 

published and distributed to the regions (World Bank, 2007a). Although nationwide, 

provision of public health services takes the lion’s share, NGOs and private clinics 

contribute significantly to the delivery of curative services. In some regions, health 

professionals from the public health system have been granted an off-duty licence to 

work part-time in private clinics in some urban areas (FMOH, 2001a). 

 

Ethiopia’s health status is extremely poor, even in comparison to SSA and 

other low-income countries. In general, the poor health status of Ethiopians can be 

characterised by vulnerability to largely preventable infectious diseases and 

nutritional and micronutrient deficiencies (World Bank, 1998). In the early 1990s 

SSA countries were faced with overwhelming problems in sustaining their health 

systems. The decline in international assistance and the effects of structural 

adjustment programs have made the situation even worse
 
(Haile-Mariam, 2001). In 

the next section Ethiopia’s health expenditure and performance towards the MDGs 

will be compared to some of the neighbouring SSA countries. 

 

2.5.1 Ethiopia’s Health Expenditure as Compared to Neighbouring 

Countries 

 

The health service is financed by the Government of Ethiopia (Federal and 

Regional), external sources (Assistance and Loan), Parastatal organisations (profit-
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making business organisations that are indirectly controlled by Government like 

Ethiopian Airlines) and the private sector (Households and NGOs). Funding from 

these sources passed through financing agents to the ultimate health care service 

providers (FMOH, 2001b). A World Bank report noted that ‘public health 

expenditure consists of recurrent and capital spending from government (central and 

local) budgets, external borrowings and grants (including donations from 

international agencies and NGOs), and social (or compulsory) health insurance 

funds’ (World Bank, 2009b). In Ethiopia in 2007/08 as shown Figure 2.2, rest of the 

world (external resource) contributed 39.24% of the general health expenditure 

followed by households (37.09%) and Government (20.89%) (FMOH, 2010).  

 

Figure 2.2 - Ethiopia Health Expenditure Sources  

 

 Ethiopia's General Health Expenditure for 2007/08 (%)
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Source: FMOH (2010), Ethiopia’s Fourth Round NHA for 2007/08 
 

Ethiopia received the highest share of external resources for health as a 

percentage of total expenditure on health as shown in Table 2.1. For five years 

consecutively (2004–2008), on average two-fifths of total expenditure on health 

came from external resources (WHO, 2010b). Compared to the 1999/2000 rate, the 

increment of the external resource for 2004/05 is much higher – two-and-a-half times 

– which is mainly attributed to the flow of funds from new initiatives such as the 
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Global Fund to Fight AIDS, Tuberculosis and Malaria; the Global Alliance on 

Vaccines and Immunisations; and others. Most donor-funded activities are pre-

programmed, leaving little room for Government to use the funds flexibly (FMOH, 

2006b: XVI).  

 

Table 2.1 - National Expenditure on Health (ETB*) 

Financing Agents (Million NCU**)  2004 2005 2006 2007 2008 

Total Expenditure on Health  3754 4378 5171 6478 8450 

General Government Expenditure on Health 2147 2667 3067 3763 4803 

Private Expenditure on Health 

- Private Insurance 

- NGOs (Non-profit) 

- Out-of-pocket (OOP) 

1607 

    34 

  217 

 1307 

1712 

   52 

  242 

1380 

2104 

    64 

  297 

1696 

2715 

   82 

  383 

2188 

3647 

 110 

 514 

2936 

 Rest of the World (External Source)  1296 1661 2210 2842 3564 

 
Source: Adapted from WHO (2010c) Ethiopia National Expenditure on Health. * Ethiopian 

Birr (ETB) is Ethiopian NCU, **NCU = National Currency Unit, in 2010, US$1.00 = 

13.38 ETB  

 

As shown in Table 2.1 above, ‘the Total Health Expenditure (THE) is the sum 

of public and private health expenditure. It covers the provision of health services 

(preventive and curative), family planning activities, nutrition activities, and 

emergency aid designated for health but does not include provision of water and 

sanitation’ (World Bank, 2009b). In 2005, the Ethiopian general Government 

expenditure on health as a percentage of total expenditure on health was 61% (WHO, 

2010b). The Government expenditure on health was increased by 37% from its level 

in 1999/2000. In 2007/08 out of the health financing agents the Government’s share 

is 40.58%. The FMOH and other Federal agencies and Regional Health Bureau 

(RHB) administer 20.78% and 19.80% respectively as shown in Figure 2.3 below 

(FMOH, 2010). But the share of Government as health financing agent in 2005 is 

61.0% and relatively high as compared to neighbouring countries Kenya and Sudan 
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with 46.6% and 37.6% in their respective order. Ethiopia relies on external resources 

for health expenditure. When we compare the level of assistance for health 

expenditure from external resources to Ethiopia with that of assistance for 

neighbouring countries, Ethiopia’s share is much higher -  twice as much as Kenya 

and more than five times as much as Sudan as shown in Table 2.2 (WHO, 2010b). 

 

Figure 2.3 - Health Financing Agent in Ethiopia for 2007/08 
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Source: FMOH (2010) Ethiopia’s Fourth Round NHA for 2007/08 

 

Table 2.2 - Comparison of Ethiopian Government and External Resource Health 

Expenditure with Some Neighbouring SSA Countries in 2005 

 

Countries External 

resources for 

health as 
percentage 

of total 

expenditure 
on health 

General gov’t 

expenditure on 

health as 
percentage of 

total 

expenditure on 
health 

General gov’t 

expenditure on 

health as 
percentage of 

total 

government 
expenditure 

Per capita 

government 

expenditure on 
health at 

average 

exchange rate 
(US$) 

Per capita 

gov’t 

expenditure 
on health 

(PPP int. $) 

Social security 

expenditure on 

health as 
percentage of 

general gov’t 

expenditure on 
health 

Ethiopia 37.9 61.0 10.8 4.0 12.0 0.4 

Sudan*   6.8 37.6  7.0 11.0 20.0 11.3 

Kenya 18.1  46.6   6.1  11.0 44.0 8.5 

 
Source: WHO (2005), Core Health Indicators; * The data for Sudan includes the newly 

independent country (i.e. After July 2011) of South Sudan  

 

However the level of assistance that Ethiopia receives from external resources 

remains considerably lower than the average received by other developing countries 

(FMOH, 2006b:33). For instance, according to earlier NHA results, average per 

capita donor assistance received by the health sector in developing countries was 
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about US$2.29 between 1997-1999, compared with less than US$1.00 received by 

Ethiopia in 1999/2000 and 2000/01(FMOH, 2003c cited in FMOH, 2006b:33). The 

Ethiopian Government’s health expenditure reliance on external assistance exposed 

the country to external shocks and vulnerability to donor conditions. For example 

during the period of political instability after the May 2005 Ethiopian general 

election, donors suspended budget support. Had it not been for the Ethiopian 

Government’s development partners, including the World Bank’s intervention with 

protection of basic services (PBS), one of the famous and effective programs [i.e. 

health extension package (HEP)] would have been collapsed. The PBS is an 

instrument developed by donors following concerns about governance in the 

aftermath of the May 2005 elections. ‘The development objective of the PBS is to 

protect and promote the delivery of basic services by sub-national Governments 

while deepening transparency and local accountability in service delivery’ (World 

Bank, 2007b:1).  

 

The policy implications of Ethiopia’s fourth round NHA study as shown in 

Table 2.3 indicate that a considerably increasing trend is recorded in health 

expenditure between the period 2004/05 and 2007/08 both by the Government and 

the rest of the world (i.e. external resources). ‘In 2007/08 health spending in Ethiopia 

comprises 4.5 % of GDP. This is consistent with the WHO recommendation that 

countries should spend 5 % of GDP on health’ [Savedoff, (2003) cited in FMOH, 

(2010:21)]. But this 4.5% health spending is low compared with the Abuja 

Declaration commitment of African countries to raise the share of health expenditure 

to 15 % (FMOH, 2010:21). Hence, in Ethiopia there is a need to increase resource 
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mobilisation both internally and from the rest of the world (external resources) 

(FMOH, 2006b: XVII).  

 

African countries such as Malawi, Tanzania, South Africa and Zambia 

allocated closer to 10%  of their Government spending to health, a proportion twice 

as large as Ethiopia’s allocation public expenditure review (PER) 2003 (FMOH, 

2006a). In addition, Ethiopia’s per capita Government expenditure on health at the 

average exchange rate (US$) is almost one third lower than that of Sudan and Kenya. 

We can see the per capita Government expenditure on health at purchasing power 

parity (PPP) I$ is almost one fourth lower than that of Kenya and almost half lower 

than that of Sudan. The social security expenditure on health as a percentage of 

Government general expenditure on health is even lower than Kenya. The Kenyan 

Government share of social security expenditure is also 20 times higher, while the 

Sudan Government share of social security expenditure is nearly 28 times higher 

than the Ethiopian Government share of social security expenditure, as shown in 

Table 2.2 above (WHO, 2005). 

 

Private health expenditure in Ethiopia also covers a substantial portion of the 

country’s health expenditure. Ethiopia’s out-of-pocket (OOP) expenditure as a 

percentage of private expenditure on health is the same as Kenya’s, as shown in 

Table 2.3 (Ibid, 2005). However, Ethiopia’s OOP is better than that of Sudan where 

almost all private expenditure on health comes from OOP. In addition, Ethiopia’s 

private expenditure on health as a percentage of total expenditure on health is much 

lower than Sudan and Kenya. Ethiopia’s prepaid plan as a percentage of private 

expenditure on health is also less than half the amount in Kenya as shown in Table 
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2.3. The fourth Ethiopian NHA study findings and policy implications clearly show 

that OOP expenditure accounted for a significant share of health expenditure. 

Households in Ethiopia contribute more than four-fifths (83%) to private health 

expenditure as shown in Figure 2.4 (FMOH, 2010).  

 

Table 2.3 - Comparison of Ethiopian Private and Total Health Expenditure with Some 

Neighbouring SSA Countries in 2005 
 

Countries Out-of-pocket 

expenditure as 

percentage of 

private 

expenditure on 
health 

Private 

expenditure on 

health as 

percentage of 

total 
expenditure on 

health 

Private prepaid 

plans as 

percentage of 

private 

expenditure on 
health 

Total 

expenditure 

on health as 

percentage 

of gross 
domestic 

product 

Per capita 

total 

expenditure 

on health 

(PPP int. $)  

Per capita total 

expenditure on 

health at 

average 

exchange rate 
(US$) 

Ethiopia 80.6 39.6 3.0 4.9 20.0 6.0 

Sudan* 98.3 62.4   - 3.8 54.0 29.0 

Kenya 80.0  53.4 6.9 4.5 95.0 24.0 

 
Source: WHO (2005), Core Health Indicators; * The data for Sudan includes the newly 

independent country (i.e. After July 2011) of South Sudan  

 

The OOP financing mechanism for health care is not recommended as it can 

lead to a catastrophic health expenditure burden on households and hence negative 

implications on utilisation of healthcare and consequently on health outcomes 

(FMOH, 2006b: XVI). For instance, a recent WHO study showed that in developing 

countries ‘out of pocket payments lead to financial barriers to access for the poor and 

for households purchasing medical goods and services result in fall below the 

poverty line (impoverishment) or suffer severe financial difficulties (i.e. they incur 

catastrophic expenditures). Household surveys have shown that on average, 100 

million individuals are impoverished, and another 150 million individuals face 

severe financial difficulties during any given year because of these direct health 

expenditures’ (WHO, 2010d: 1). The Ethiopian share of total expenditure going to 

private providers is relatively high and increasing. This is encouraging and in line 

with the Government’s market-led and liberalised economic orientation. However, 
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the share is disproportionate to the relatively small number of privately owned health 

facilities and their high concentration in a very few urban centres like Addis Ababa 

and Regional towns. This calls for further investigation to find the reason behind this 

high proportional share of expenditure and to provide the Government with evidence 

to strengthen its regulatory capacity to encourage  the contribution of the private 

sector which ultimately leads to increased coverage, quality and health outcomes 

(FMOH, 2006b:XVII). 

 

Figure 2.4 - Ethiopia’s Private Financing Agent for 2007/08 

Ethiopia's Private Financing Agent for 2007/08

83%
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Source: (FMOH, 2010) Fourth Round Ethiopia NHA 

 

In general, Ethiopia’s total expenditure on health as a percentage of gross 

domestic products is almost similar to Kenya. But Ethiopia’s per capita total 

expenditure on health at PPP (I$) is one fifth lower than Kenya. Ethiopia’s per capita 

total expenditure on health at average exchange rates (US $) is one fourth lower than 

Kenya as shown above in Table 2.3. Ethiopia’s per capita total expenditure on health 

is also much lower than the SSA country average. For instance Ethiopia’s per capita 

health expenditure for the three year period between 2005 to 2007 is one of the 

lowest of all the SSA countries with an average $7.91 (US $). It is the second lowest 

in the world after Myanmar, which was only $5.89 (US $) during the same period 
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(World Bank, 2009b). But Ethiopia’s total expenditure on health increased 

significantly in the five year period between 2004 and 2008 as shown in Table 2.4 

below [WHO, (2010a); FMOH, (2010)].      

 

Table 2.4 - Ethiopia NHE by Financing Source, for 2004/05 and 2007/08 

Financing Sources Expenditure of 

Health for 

2004/05 (US $) 

Expenditure of 

Health for 

2007/08 (US $) 

Change in 

Expenditu

re (%) 
Government 145,501,590.74 248,527,277.64 71 % 

Households  160,042,854.70 441,064,781.01 176 % 

Rest of the World (External Resource)  192,293,175.25 466,628,078.27 143 % 

Public Enterprises   13,796,059.21 16,235,732.95 18 % 

Private Employers   6,129,755.76 12,978,643.74 112 % 

Local NGOs and Other Private Fund 3,966,145.77 3,786,513.78 - 5 % 

Total  521,729,581.43 1,189,221,027.39 128 % 

 

Source: FMOH (2010), Ethiopia’s Fourth Round NHA 2007/08 

 

The fourth NHA study finding concludes that overall health spending 

substantially increased (more than doubled) since the third NHA, from Birr 4.5 

billion (US$522 million) in 2004/05 to Birr 11.1 billion (US$1.2 billion) in 2007/08 

(see Table 2.4). However, the amount spent on health is still inadequate to buy good 

health for the Ethiopian population. Per capita spending on health has reached only 

Birr 150 (US$16), which is still far below the recently updated US$46 dollars per 

capita spending amount recommended by the Commission for Macroeconomic and 

Health estimate of minimum spending per person per year needed to provide basic 

lifesaving services [FMOH, 2010; WHO, 2001; WHO, 2010b]. Moreover, based on 

the annual growth rate of 10.6%, per capita health expenditure by 2015 where MDGs 

target will only be US$19.44, which is also far below the WHO recommended per 

capita health spending (WHO, 2010b). 
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2.5.2 Ethiopia’s Health Indicators Performance towards the MDGs 

 

Monitoring progress towards the MDGs is important to track performance. 

Agreed upon at a UN Conference in the 1990s to be a global agenda for 

development, the MDGs are based on 8 goals, 18 quantitative targets and 48 

strategies. MDG 4 (reduce child mortality), MDG 5 (improve maternal health) and 

MDG 6 (combat HIV/AIDS, Malaria and Other Diseases) are the ones that are 

directly relevant to the health sector (FMOH, 2005b: 4). The heavy burden of death 

and suffering is heavily concentrated in the world’s poorest countries (UNICEF, 

2001b). In SSA countries, insufficient progress has been made to achieve the health 

and health related MDG targets set as shown in Table 2.5. The number of children in 

developing countries who died before they reached the age of five dropped from 100 

to 72 deaths per 1,000 live births between 1990 and 2008. SSA countries have one 

fifth of the world’s children under the age of five, and accounted for half of their 8.8 

million deaths in 2008. In Southern Asia too, child mortality rates remain high, with 

progress insufficient to meet the 2015 target (United Nation, 2010a: 1).  

 

In addition, to achieve these health and health related MDGs, the health 

expenditure on child health, reproductive health, poverty-related disease and water 

and sanitation is expected to increase (FMOH, 2006b: XVII). Water and sanitation 

programs in Ethiopia are also found at the lowest level and only 17% of the 

population (71% urban and 7% rural) has access to improved sanitation while about 

24% has access to clean drinking water (FMOH, 2002). For example United Nation 

University research paper indicates that Ethiopia’s access to improved sanitation 

found one of the lowest in the world. Based on this study “of 27 countries including 
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India, Nepal, Lao PDR, Namibia, Ethiopia, Eritrea, and Yemen, two out of three 

people did not have access to improved sanitation in 2002” (Anand, 2006:1). To 

ensure environmental sustainability (i.e. MDG7 achievement) and change this reality 

Government, health related expenditure is very important. 

 

The MDGs depend critically on scaling up public health investments in 

developing countries. To achieve the MDGs, the developing-country must present 

sufficiently ambitious, detailed public health investment plans urgently to donors 

(Sachs, 2004: 947). For example, in Ethiopia an investment plan was adopted from a 

health sector needs assessment exercise that involves different multilateral, bilateral 

and international NGOs. The health investment plan has been drawn to achieve the 

health sector MDG targets. In the plan, there is an incremental integration of the 

interventions identified by the various health sector MDGs to scale up coverage from 

the current level of service delivery. Based on this plan, the Federal Ministry of 

Health (FMOH) in collaboration with bilateral and multilateral partners has 

identified and calculated the costs of the sets of interventions required to achieve the 

health sector MDGs for the country (FMOH, 2005b:5). 

 

Based on the HSDP plan and other Government policies, a five step service 

expansion was carried out. These five step included: ‘step 1: Information and social 

mobilisation for behaviour change (that includes all activities related to general 

health information through the media (TV and radios), social marketing strategies 

and other social mobilization events); step 2: a HSEP program (that entails all the 

key activities of the flagship health program developed by the Government over the 

last few years); step 3: primary level clinical services (that include the expansion of 
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health centres throughout the country as well as the upgrading of health posts to offer 

basic clinical care); step 4: upgrading essential obstetric care (that requires the 

operationalisation of ‘Comprehensive Emergency Obstetrical Care’ in all new and 

old health centres of the country);  and step 5: expanding referral care (that entails 

the expansion and upgrading of referral services, including all Woredas and Zonal 

hospitals)’ (Ibid, 2005b p. 5).  

 

Table 2.5 - Child Health Indicators in Ethiopia, 1997 EC (2004/05 GC) 

Indicators  Ethiopia Average for SSA  

Under-5 population (2004)   12,861,000  

Under-5 mortality rate [1, 2] 123 [1] 168 [2] 

Infant (under-1) mortality rate [1, 2] 77   [1] 101 [2] 

Neonatal mortality rate [3]  39    - 

Percentage of under-5s (1996-2004) suffering from [3]: 

underweight (moderate*) 

underweight (severe**) 

stunting (moderate*) 

 

39% 

11% 

47% 

 

28% 

8% 

38% 

Percentage of infants with low birth-weight (2004) [3]  14% 14% 

Percentage of children (1996-2004) who are 

exclusively breastfed (<6 months) [4] 

 

55%  

 

30% 

Percentage of households consuming iodized salt 

(1998-2004) [4]  

28%  64% 

Vitamin A supplementation coverage rate (% of 

children 6-59 months) – 2003 [4] 

 

65% 

 

64% 

 

Sources: Adapted from FMOH (2006b); [1] World Bank (2006b); [2] CSA Ethiopia and 

ORC Macro (2006a) [3] CSA Ethipia (2005) [4] UNICEF (2005) (www.unicef.org/statistics)                  

* Moderate: Below -2 standard deviations from median weight for age of reference 

population; ** Severe: Below -3 standard deviations from median weight for age of 

reference population. 

 

Furthermore, the health of newborns in Ethiopia is also very poor. The HSDP-

III MTR report findings (see Table 2.5) clearly show that with 39 newborn deaths 

per 1000 live births, Ethiopia is among the five countries that account for half of 

Africa’s newborn deaths. Infections, including neonatal tetanus, account for 44% of 

neonatal deaths, while asphyxia and preterm birth contribute to 26% and 17% 

respectively. Most of these deaths are preventable with appropriate antenatal and 
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neonatal care within the first week of life (FMOH, 2008: 22). Even though Ethiopia, 

the second populous nation in Africa, has managed to reduce under five mortality 

rates by 40% during the last 15 years (1990-2005) and is considered by UNICEF at 

the centre of a new wave in child survival revolution, but has to do a lot to reduce 

IMR and U5MR (UNICEF, 2007). 

 

Table 2.6 - Comparison of Ethiopian Health MDG Indicator (for Mothers Education 

Level) with Some Neighbouring SSA Countries 

 
Countries MDGs Core Health Indicator – Under-Five Child Mortality Rate (U5MR)  

Educational Level of Mothers Asset/Wealth Quintiles Place of Residence 

Highest Lowest Ratio Highest Lowest Ratio Urban Rural Ratio 

Ethiopia 54.0  

(2005) 

139.0 

(2005) 

2.6 92.0 

(2005) 

130.0 

(2005) 

1.4 

 

98.0 

(2005) 

135.0 

(2005) 

1.4 

 

Eritrea 58.5 

(2002) 

120.6 

(2002)  

2.1 65.0 

(2002)  

100.0 

(2002)    

1.5 86.1 

(2002) 

117.1 

(2002) 

1.4 

 

Kenya 62.9  

(2003) 

126.5 

(2003) 

2.0 91.0 

(2003) 

149.0 

(2003) 

1.6 

 

93.5 

(2003) 

116.9 

(2003) 

1.3 

 

 

Source: WHO (2005) Core Health Indicators 

    

The MDGs core health indicators for under-five child mortality show that the 

differential among different social groups varied significantly (WHO, 2005). For 

instance, in Ethiopia, inequalities in under-fives among the lowest and highest 

educational levels of mothers were high. The ratio of lowest to the highest 

educational level of mothers for 2005 was 2.6. The comparison between Ethiopia 

and neighbouring countries Kenya and Eritrea shows that inequalities in child 

mortality were not significant. Particularly, Ethiopia’s under-five child mortality 

rates among the highest and the lowest wealth quintiles were 1.4. Under-five child 

mortality rates also vary between places of residence. The ratios between rural and 

urban residents were 1.4. There are no significant differences among Ethiopia’s 

neighbouring countries of Eritrea and Kenya (see Table 2.6). 
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In addition, in developing regions, maternal mortality has declined only 

marginally, from 480/100,000 live births in 1990 to 450/100,000 live births in 2005 

(United Nation, 2010a). These indicators show one of the starkest disparities 

between the developed and the developing countries and between the rich and the 

poor within countries (Nanda et al. 2005). Maternal mortality, and the most severe 

maternal health outcome, have been described as ‘one of the shameful failures of 

development’ (Freedman et al. 2003:6). In an effort to accelerate progress towards 

achieving this MDG, Nanda et al. (2005) bring together high-quality information on 

a wide range of promising approaches that aim to improve maternal health outcomes. 

They stress an overview of major technical interventions to improve maternal health 

outcomes, including emergency obstetric care, skilled attendance, management of 

unsafe abortions, focused antenatal care and family planning services as an overall 

package of essential services to improve maternal health.  

 

In Ethiopia, ‘it is estimated that every year, about 25,000 mothers die and 

400,000 more suffer long-term disabilities due to complications during pregnancy, 

delivery or postpartum period. The leading causes of death are abortion, sepsis, 

haemorrhage, and obstructed labour. The majority of these deaths are preventable 

with affordable interventions. Many more women die as they battle malaria, TB, 

HIV/AIDS and other preventable illnesses’ (FMOH, 2008:22). Furthermore, 

violence against women and harmful traditional practices (female genital 

mutilations, abductions, early marriage, etc.) are prevalent, and are among the main 

factors that contribute to the high maternal mortality and disability. With the support 

of diverse partners, FMOH is working to improve maternal health through a multi-

pronged strategy, which includes expanding access to basic and emergency obstetric 
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care through appropriate training of mid-level health professionals and expansion of 

the number of facilities that can provide such care (WHO, 2009:1). In this respect, 

‘reducing the likelihood of complications during pregnancy and improving outcomes 

for pregnant women with complications are among the interventions identified as 

having the highest impact’ (FMOH, 2004 cited in FMOH, 2005b:20).  

 

One of the strategies the Ethiopian Government is focusing on is expanding 

access to basic and emergency obstetric care. In this regard, the reproductive health 

expenditure represented 12% (556 million birr) of the total health expenditure. The 

per capita expenditure for the relevant group, women aged 15-49 years (24% of the 

population), was only US$3.69, which is low compared to the expenditure of socio-

economically similar African countries such as Rwanda, where per capital 

expenditure was US$5.31 in 2002. As is the case of general health expenditure, the 

rest of the world contributed the largest share (44%) of reproductive health 

expenditure followed by the private sector (37%) and Government (19%) (FMOH, 

2006b: XVII). In addition, antenatal care (ANC) services for detecting high risk 

pregnancies in terms of malaria, anaemia and other complications; as well as 

sensitisation of mothers about, and facilitating the referral system for, handling 

potentially complicated cases, are the specific activities related to  realising these 

later interventions (FMOH, 2005b:20). The country-wide community-based HEP is 

also having a significant impact in terms of providing services directly to women and 

developing an effective referral system for maternal care (WHO, 2009:1). 

 

Ethiopians have a poor health status relative to other low-income countries, 

even within SSA (see Table 2.7). In Ethiopia, improving maternal and child health 
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services is crucial. For instance, one study showed that the effect of both financial 

and distance barriers was reported to be particularly high for women and children 

(IRNI, 2003 cited in FMOH, 2005b: 25). In Ethiopia ‘ANC coverage is only a third 

of the expected number of pregnancies while an attended delivery is about 10%. 

Relatives who have no skills for identifying or managing emergencies assist most 

(58%) deliveries. The untrained TBAs deliver the next highest proportion of 26%. 

Only 6% takes place in the health facilities’ (FMOH, 2005b:20). For instance, as 

shown in Table 2.7, the SSA countries antenatal care average usages were more than 

twice the level of usage in Ethiopia. The percentage of births taking place in health 

care facilities as seen in Ethiopia is much darker as compared to the SSA country 

average. The average health professional in SSA countries assisted delivery eight 

times higher than a similar professional in Ethiopia.  

 

Table 2.7 - Reproductive Health Indicators in Ethiopia, 1997 EC (2004/05 GC) 
 

Indicators  Ethiopia Average for SSA  

Women of reproductive age [1] 17,447,000   

Population growth rate [1]  2.7% 2.15% 

Maternal mortality ratio (per 100,000 live births) [5]  671 940 

Total fertility rate (number of births/woman in 

reproductive years) [2,5] 

 

5.4% 

 

5.5% 

Contraceptive prevalence rate [1]  25.2% 22% 

Percentage of women using a modern birth control 

method [3,5]  

 

9.7% 

 

22.1% 

Use of antenatal care delivered by trained professionals 

as a proportion of total number of births [3,5] 

 

27.6%  

 

66.3% 

Percentage of births taking place in a health care 

facility [3,5] 

 

5.3%  

 

43.5% 

Percentage of births with a health professional [3,5]  5.7% 45.6% 

Percentage of women who received post-partum 

Care within 45 days of delivery [4] 

 

10% 

 

 

Sources: Adapted from FMOH (2006b): [1] FMOH (2005c); [2] World Bank (2006b); [3] 

CSA Ethiopia and ORC Macro (2006a) [4] Essential Services of Health Ethiopia (ESHE) 

(2005) [5] CSA Ethiopia (2005), STATcompiler, Measure DHS  

  

In this respect, it is a promising start for the Ethiopian Parliament to pass the 

proclamation for the provision of free services for maternal and child health services. 
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However, the current health system does not guarantee women to have access to 

basic maternal health services such as delivery (women have still to pay a substantial 

amount of money for supplies and drugs) (FMOH, 2008:134). Moreover, 

comparison of Ethiopian demographic data with that of the SSA countries shows no 

significant differences in Ethiopian women fertility rate and the life expectancy at 

birth for both men and women (see Table 2.8) (FMOH, 2005b). 

 

Table 2.8 - Comparison of Ethiopian Demographic Data with that of the World and 

Sub-Saharan African Countries in Year 2005 

 
Countries Pop. 

Mid-
2003 

(Mill.) 

Births 

Per 
1,000 

Popl. 

Deaths 

Per 
1000 

Popl. 

Rate of 

Natural 
Increas

e (%) 

Infant 

Mortali
ty Rate 

Total 

Fertilit
y Rate 

 

Percent  of 

Popl. of Age 

Life Expectancy at Birth 

(Years) 

<15  65+ Total Male Female 

World 6,477 21 9 1.2 54 2.7 29 7 67 65 69 
Ethiopia 73 39.9 12.6 2.7 77 5.4 44 3 48 47 49 
SSA  752 41 17 2.4 94 5.6 44 3 48 47 49 

 

Sources: FMOH (2005a) 

 

In addition, more than one in four women (27 %) also have a BMI below 18.5 

and are considered thin, while only 4% are either overweight or obese. The mean 

height of mothers is 157cm and 3% of women are less than 145cm in height (CSA 

Ethiopia and ORC Macro, 2006a). This indicates that the level of chronic energy 

deficiency (CED) is relatively high in Ethiopia. According to the Global and 

Regional Nutrition Report, ‘the prevalence of under-nutrition in Ethiopia is about 1.5 

times greater than the SSA average prevalence of 20 % during the period 1980-1990’ 

(ACC/SCN, 1992 cited in Girma and Genebo, 2002:7). Malaria remains the major 

cause of morbidity as well as mortality in the country. A study conducted in 2001 

indicated that only 31% of cases of fever seen in health facilities were properly 

managed; only 7% of children with malaria received early diagnosis and treatment 

and the case fatality rate was 5.2% (FMOH, 2001c). 
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The HSDP-III mid-term review (MTR) team highlighted the strong 

commitment of FMOH and development partners to achieving the MDGs and HSDP 

III targets in the areas of service delivery and systems strengthening. They 

appreciated the mobilisation of stakeholders around the same vision. They pointed 

out how equity is being addressed with the policy of first building health posts in the 

under-served areas, and then providing them with HEWs who target households 

(FMOH, 2008). For example, in this thesis three research questions focusing on 

inequalities in health outcomes (i.e. IMR) will be investigated (see Chapter 1, section 

1.6). The investigations focus clearly on identifying the variations of IMR in 

Ethiopia will be important. This can be done, for example, by examining the recently 

developed health related new policy initiatives, national plans and strategies which 

will be vital. This new policy document will be investigated as regards to its 

relevance in addressing IMR in the context of the research questions. 

 

2.6   Impact of Ethiopia’s Health Policy  

 

The impact of Ethiopia’s health policy in this thesis focused on three health 

inequalities and health inequalities related key areas. These are: health inequalities, 

health decentralisation and health expenditure. The health policy impact is discussed 

in the next sub-sections on this three focus areas briefly. 

 

2.6.1 Impact of Health Policy on Health Inequalities 

 

The health equity goal of health care should focus on the primary concern of 

health itself. Using health care is a necessity that should have an impact on health 
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status (Gilson and Mills, 1995). Policy interventions should aim to reduce inequity in 

order to influence the barriers to health care utilisation. For instance, addressing the 

problem of geographical access, perceived low quality, lack of information on which 

to base decisions about health care use, and inability to pay the full cost (cash price 

and time cost) of using health care are important (Gilson, 1988). A critical factor is 

understanding that equity, ill health and poverty and the strategies required to 

address them, are interlinked [Dreze and Sen, (1989); Pinstrup-Anderson, (1993); 

Zaidi, (1988)]. A concern for health, thus, requires consideration of the impact of 

policy on low-income groups who are vulnerable to both ill health and poverty 

(WHO, 1992).  

 

Health inequalities in Ethiopia both across and within populations are a public 

concern. In Ethiopia, health equity is being addressed with the policy of the 

Accelerated Expansion of Primary Health Care Coverage (AEPHCC), first building 

health posts in the under-served and rural areas and providing them with Health 

Extension Workers (HEWs) who target households. This Health Extension Service 

Package (HESP) program will be one of the key programs to address the issue of 

health equity in rural Ethiopia. But equitable access to key, curative services needs to 

be strengthened by ensuring consistent strengthening of health centres, hospital 

services and provision of referral systems and mechanisms. Increased supply of 

essential drugs, equipment and building adequate capacity of health staff especially 

at the lower level, where the majority of poorer people access health care, can also 

help address equity (FMOH, 2008).  
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To address equity, one of the strategies designed by Government is the Health 

Care Financing (HCF) program. This program is ‘mainly developed with the purpose 

of increasing resources to the health sector, improving efficiency in resource 

allocation and utilization, ensuring sustainability of financing as well as improving 

quality and equity in the delivery of health care services’ (FMOH, 2006b:2). 

However, the implementation of a HCF reform that is aimed at increasing the 

available resources at the facility level through user fees will have an adverse effect 

on the equity of health services. In this regard, the HCF strategy brings out the 

implementation of the targeting mechanism through exemptions and fee waivers 

(FMOH, 2008). But studies in other developing countries clearly show that the 

implementation of waivers and exemptions from user charges in health services is 

very difficult. Inadequate means of testing mechanisms for proper targeting have 

been the main reasons for this problem (Engida and Haile-Mariam, 2002). 

 

This is also true when we examine the waivers and exemption criteria in 

Ethiopia. Earlier studies show that they were very inconsistent. For instance, an 

Oxfam study indicates that there is no participatory and transparent targeting system 

for waiver and exemption from user fees for poor people. Eligibility to the waiver 

criteria for the selection of waiver beneficiaries was not clear. For example, using the 

household survey, a case study in the rural Kebele
14

 of North Wollo Amhara Region, 

indicated that the Peasant Associations (PA) refused to provide waiver and 

exemption papers for anyone with livestock. Similarly another case study using the 

household survey in Addis Ababa urban area of Cherkos Kebele-24 shows that 84% 

worst-off households reported that health care was unaffordable. The Kebele is 

                                                 
14

 Kebele is a lower level of local Government administrative unit. 
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charging 5 Birr (US $0.64) per exemption paper, to cover community contributions 

to the World Bank part funded project (Ethiopian Social Rehabilitation and 

Development Fund, ESRDF) (Von Massow, 2001).  

 

However, recent World Bank studies in developing countries show that policies 

designed to benefit the poor and target the health needs of poor people have been 

successful, ‘The literature has increasingly documented successful pilots and 

programs that provide menu of proven policy tools for attacking health inequality’ 

(Yazbeck, 2009: 157). For instance, in Cambodia the Health Equity Funds (HEFs) 

successfully identified and managed to exempt the poor from hospital user fees. This 

successful policy showed that the most common benefit offered by HEFs is payment 

of user fees on behalf of those found eligible for support. Although the HEFs have 

yet to be as rigorously evaluated as some other health equity projects, they appear to 

be achieving their objective of reaching Cambodia’s lowest economic groups. In one 

rural HEF (Sotnikum), over 90% of the patients it supported were either poor or very 

poor, compared with 60% in Cambodia as a whole and 75% in the district where it 

operated (World Bank, 2008c).  

 

The World Bank ‘piloted cases of successful policies reinforce the point that 

success can be achieved through programs developed with an empirical and 

exploratory spirit, crafted with input from the poor, responsive to specific local 

realities, and continually evaluated and adjusted to better achieve their goals’ 

(Yazbeck, 2009: 157). For instance, the lack of a participatory and transparent 

targeting system for waiver and exemption from user fees, and applying inconsistent 
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waiver criteria for the selection of waiver beneficiaries in the Oxfam case study of 

Ethiopia can be corrected by applying responsive systems to specific local realities.  

 

Moreover, successful and piloted projects in Mexico launched the Health, 

Nutrition and Education Program called PROGRESA, paying the poor to use health 

services. PROGRESA has subsidies with conditional cash transfers to encourage and 

enable households to invest in education, nutrition, and health care. To make sure the 

PROGRESA program benefits are correctly targeted to poor people, the beneficiary 

selection criteria is based firstly on villages using community scoring, and then goes 

down to families using proxy-means tests. The program successfully serves 60% of 

the poorest 20% and 80% of the poorest 40% of Mexico’s population. This 

program’s benefits include payment of 125 pesos ($US 12) if each child has had 2 to 

4 health checkups; whilst pregnant women must have seven pre-natal and post-natal 

checkups and nutritional supplements for young children (World Bank, 2007c).     

 

Similarly, in Ethiopia, Save the Children UK (SC-UK) piloted a waiver 

program. This program, even though it fell short of empowering communities due to 

problems of targeting the poor, recorded some encouraging performance. SC-UK in 

Ethiopia designed and implemented a revised waiver pilot project in Debre Sina 

Woreda in the Amhara Region from 2004 to 2007. The overall aim of the pilot was 

to improve access to health services for the poorest of the poor. The main findings of 

the pilot program were: firstly, that helping the community to develop revised waiver 

criteria was beneficial. The project demonstrated a participatory and transparent 

targeting system that resulted in 25% of the population in 10 kebeles (12,526 

individuals) being selected as waiver beneficiaries. Secondly, a high percentage of 
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beneficiary respondents (75-92%) were aware of the criteria that had been used to 

select them and they considered that the criteria were fair. Thirdly, nearly 100% of 

the target population used the waiver service, increasing the outpatient department 

(OPD) service per capita per year from 0.18 in the population to 0.87 amongst 

waiver beneficiaries. Fourthly, SC-UK reimbursed the Woreda finance office an 

average payment of 8.8 ETB
15

 per visit by waiver beneficiary for the cost of the 

consultation and drugs. Fifthly, the approach fell short of empowering communities 

due to an absence of community targeting and appeal committees (FMOH, 2008). 

 

In addition, the third Ethiopia NHA study finding implies that there is a strong 

need to accelerate the implementation of HCF reform, specifically the component of 

alternative financing mechanisms such as social health insurance (SHI) and 

community-based health insurance (CBHI) schemes to pool risks, which would in 

turn increase access to health services, mobilise and channel more resources, and 

improve the overall health status of citizens (FMOH, 2006b: XVII). For example, a 

study on consumption and illness in Ethiopia indicates that ‘due to the absence of 

first-best solutions (formal risk-sharing institutions), rural households have 

developed their own risk-sharing arrangements like edir. Illness, with its 

unpredictability and the associated very high direct and indirect costs, is assumed to 

be one of the major idiosyncratic risks that affect the level, and most importantly, the 

stability of consumption in the rural areas of Ethiopia’ (Asfaw and Von Braun, 2004: 

1). The CBHI schemes are also one of the options that can be used to narrow the 

existing inequalities in access to basic health services in rural areas (Asfaw and Von 

Braun, 2005). 

                                                 
15

 In 2008, United States Dollar (USD) $1= 9.56 Ethiopia Birr (ETB) (FMOH, 2008). 
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In this regard, it is encouraging that the HCF strategy of Ethiopia focuses on 

setting up social and community-based risk sharing schemes/community insurances 

over the long-term (FMOH, 2008). Setting up such types of community financing 

schemes will have a significant impact in increasing health resources. For instance in 

Ethiopia ‘the community financing scheme will merit to get the community on board 

to contribute towards their own health, increased health awareness, redirecting health 

expenditure for health to a strategy with higher health impacts, effort to pool funds 

and distribute risks among different social class to improve access to health service 

to the poor and the employees of the informal sector’ (Bilal, 2008: 51). In many 

developing countries, the limited sources of health financing arrangements, coupled 

with progressively declining budgetary allocations and more cost sharing schemes 

have led to the exploration of additional and alternative approaches to improve the 

financing situation. Risk-sharing mechanisms are considered as an alternative that 

include community-based schemes that tap into the potential of traditional social 

arrangements (World Bank, 2002). In Ethiopia two types of health insurance 

schemes are considered as important vehicles for achieving universal coverage of 

health services. These are: SHI and CBHI schemes (FMOH, 2008). 

 

Ethiopia’s Health Insurance draft strategy and legal framework for health 

insurance have been developed in 2000 Ethiopian Calendar (EC) (2007/08 GC). The 

draft strategy states that ‘the scheme will be designed cognizant of the 

socioeconomic condition of the country, i.e. mandatory social health insurance will 

be established for the citizens in the formal sector; whereas CBHI is considered to be 

more feasible and appropriate for the large majority of Ethiopians in the rural 

farming and livestock rearing economy, as well as for the majority of urban people 
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in the informal sectors’ (Ibid, 2008 p. 109). This draft strategy and the proclamation 

were approved by the Council of Ministers and subsequently by the Parliament. This 

is a major milestone to proceed with the next steps in the implementation of SHI. A 

draft regulation which contains the details including the premium and benefit 

packages has also been prepared during the 2002 Ethiopian fiscal year (EFY) 

(2009/10 G.C) (FMOH, 2009/10).  

 

But before implementing such a type of insurance scheme in Ethiopia there 

should be a careful examination of the target population by giving a particular focus 

on addressing the needs of the poor. For example the World Bank Reaching the Poor 

Program (RPP) stresses that health, nutrition, and population services in lower-

income countries are much more likely to be directed to the better-off than to the 

poor. In a number of evaluated reforms, policy actions decreased inequality if they 

minimised or eliminated the financial disincentives for poor households to seek care. 

Successful policies of expansion of health insurance coverage to the poor in 

Colombia, Mexico and Rwanda show that if policy choices are designed carefully by 

addressing the unintended consequences for equity, efficiency and quality of care, 

then this carefully designed policy intervention can secure resource for the health 

sector (Yazbeck 2009). For instance in upper middle income
16

 countries of Colombia 

and Mexico, expansion of health insurance coverage to the poor was successful. 

 

Colombia used a proxy-means testing index that serves as an indicator of 

household economic wellbeing to expand health insurance for the poor. The 

                                                 
16

 According to World Bank (2010), world countries economies are divided among income groups 

according to 2008 GNI per capita, calculated using the World Bank Atlas method. The groups are low 

income (LIC), $975 or less; lower middle income (LMC), $976–3,855; upper middle income (UMC), 

$3,856–11,905; and high income, $11,906 or more. Based on this classification Colombia and Mexico 

were classified as upper middle income (UMC) countries. 
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Colombia health insurance reform of 1993 increased the financial protection for the 

poor. Colombia’s poor now stand a chance of holding off catastrophic payments 

when felled by serious illness. The Colombia’s Subsidized Health Insurance Regime 

(SHIR) is one of the programs that benefited over 11.4 million poor and vulnerable 

people by the end of 2002. The insurance coverage among the poorest increased 

from 9% in 1992 to 49% in 2003 (World Bank, 2007b). In a similar way in Mexico, 

provision of subsidised health insurance called the Serguro Popular (SP) program 

managed to enrol around 11.5 million people, just under 20% of the 65-75 million or 

so Mexicans not covered by the social security system. Around 40% of these 

enrolees were in the poorest 20% of population, compared with fewer than 3% in the 

population’s best off 20%. SP health insurance participants are significantly more 

likely to get health services as compared to those who did not participate (World 

Bank, 2008d). 

 

Furthermore in low income SSA countries, the Rwandan CBHI was a stand out 

success in addressing the needs of the poor. Due to the removal of financial barriers 

to health care by CBHI schemes, plan members are four times more likely to seek 

modern health care when sick than non-members. The CBHI schemes also prevented 

members from falling into poverty due to illness through two mechanisms. First, sick 

members of CBHI schemes seek care earlier in their illness than the uninsured, 

resulting in efficiency gains in the consumption of health care services. Second, sick 

members pay small out-of-pocket co-payments at health centres. Consequently, out-

of-pocket payments are reduced significantly among CBHI scheme members. 

Greater access of the poor to CBHI scheme benefits is being promoted through two 

main strategies, microfinance and subsidies. Microfinance has boosted enrolment of 
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the poor in CBHI schemes. The demand-based subsidy schemes help the community 

leaders to exercise administrative functions in identifying the poorest, indigent, and 

vulnerable groups. The CBHI schemes manage health care use for these groups 

(World Bank, 2008a).  

 

2.6.2 Impact of Health Policy on Health Decentralisation 

 

The Ethiopia health policy has been calling for decentralisation to achieve 

health equity and address the rural poor health problems. The bureaucratic nature of 

the health care system and the lack of local participation is a major problem. 

Ethiopia has passed through two stages of decentralisation. The regions have been 

placed in charge of health care provision, as federal power is devolved in the first 

stage of decentralisation. During this stage, the local health providers have little 

power in the system, for example in ordering supplies. Local participation remains 

very low, except via user charges. Cost recovery has been consistently very high in 

health care provision ever since the 1980s. However, the funds generated have 

always been transferred to Government coffers and the local health providers had no 

control over it. In this respect, the Ethiopian health service delivery remains a serious 

problem for the rural poor. Since the fall of the military Derg regime in 1991, the 

health care policies have become an important objective in Government policies, 

receiving substantial support from donors (Dercon, 1999). The objectives of this 

decentralisation policy are to increase local participation aimed at strengthening 

ownership in the planning and management of public services, to improve efficiency 

in resource allocation, and to advance accountability of public service to the 

population (FMOH, 2006). The regional capacity to plan and implement different 
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health programs has improved over time but with a slower pace in the emerging 

regions of Afar, Somali, Gambella and Benishangul-Gumuz (FMOH, 2008). 

 

Decentralisation from Regional to Woreda level was initiated as the second 

stage of HSDP II, in 2002, except in the emerging regions
17

, which started in 2004. 

This was an immense and major undertaking devolving decision-making processes 

closer to the community and grass-roots levels (Ibid, 2008). The management 

structure of Ethiopian health services has shown a significant shift towards 

decentralising the health system combined with efforts to strengthen the Regional, 

Zonal and Woreda health departments. The authority and functions were further 

devolved to Woreda levels with fiscal autonomy and responsibility for PHC services 

(FMOH, 2006a). Woreda Health Offices (WorHO) have also been given the 

authority to hire, fire and manage health personnel. WorHO however still greatly 

depend on regional and central levels for many health system functions, including 

the recruitment and allocation of health personnel, and the procurement and 

distribution of supplies. Institutional capacity for the planning and implementation of 

health and other programs at the Woreda level is a concern (FMOH, 2005a). The 

World Bank study in Ethiopia also concludes that decentralization in the health 

sector is likely to be more effective when it is implemented as part of a broader 

government decentralization policy across sectors (El-Saharty et al. 2009: III).  

 

Based on the stated authority and function, Woreda administrations formulate 

their own priorities which form the basis for allocating available funds to all sectors. 

The amounts allocated to the health sector also fluctuate and are generally 

inadequate, especially the allocation for drugs and recurrent costs (FMOH, 2008). 

                                                 
17

 In Ethiopia the emerging regions include Afar, Benishangul-Gumuz, Gambella and Somali regions.   
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For instance, HSEP which was included in HSDP-II, is one of the key initiatives 

launched by Government to help in devolving authority and functions. It is an 

innovative community based health care delivery system aimed at creating a healthy 

environment as well as healthy living. The main objective of HSEP is to improve 

access and equity to preventative essential health interventions provided at kebele 

and household levels with focus on sustained preventative health actions and 

increased health awareness. It also serves as an effective mechanism for shifting 

health care resources from being dominantly urban to the rural areas where the 

majority of the country’s population resides. Therefore HSEP could be considered as 

the most important institutional framework for achieving the MDGs (FMOH, 

2005a). The numbers of Health Extension Workers (HEWs) were increased and 

according to the FMOH data by mid-2008/09, one year before the completion of 

HSDP-III plan period, over 30,190 HEWs were deployed throughout Ethiopia’s 

15,000 kebeles. As a result, improvements were seen in the construction and 

utilisation of latrines, acceptance rate of contraceptives, and vaccination services in 

areas where the programme has been implemented (FMOH, 2009).  

 

2.6.3 Impact of Health Policy on Health Expenditure  

 

Historically, there have been a number of inefficiencies in the allocation of 

Government resources in the health sector. Health sector expenditure in Ethiopia has 

tended to emphasise urban-based, curative services, rather than rural based, 

preventive and public health programs. Health facilities in urban areas like Addis 

Ababa received a disproportionately large share of resources. Misallocation of 

resources across diseases is also a major problem in Ethiopia. For instance, ‘for the 
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ten diseases that cause 76% of Discounted Life Years (DLYs) lost in Ethiopia, total 

spending amounted to only 45% of recurrent expenditures’ (World Bank, 1998:44). 

However the problem here is not only the issue of misallocation of the limited 

resource available to health service like PHS, EPI coverage and attended deliveries; 

but rather the financial sustainability of the resource. According to the World Bank 

‘given the limited available resources, it will be necessary to determine more 

efficient ways of delivering health services and [in this regard] the HSEP/community 

outreach program is a welcome complement to the facility based services that have 

been traditionally offered by the public health system’ (World Bank, 2007a). 

 

The Government in the HSDP-III and PASDEP plan documents committed 

itself to gradually increase health spending to facilitate greater access to better 

quality health care (FMOH, 2005a; MOFED, 2006). The total budgeted amount in 

1998 EC (2005/06), 1999 EC (2006/07) and 2000 EC (2007/08)
18

 was 1.8 billion 

ETB (US$ 190 million), 1.5 billion ETB (US$ 160 million) and 3.9 billion ETB 

(US$ 408 million) respectively. Despite the increasing expenditure in HSDP-III 

period, the health sector remains under-resourced. The per capita health budget 

allocation in 2000 EC (2007/08) is only 60 ETB (US$ 6.28) and actual expenditure 

in 1999 EC (2006/07) was 28 ETB (US$ 2.93). The scale of under-financing should 

be viewed against the backdrop of the AEPHCC plan of health facility expansion, 

which is, around 15,000 HPs and 2,293 HCs and 30,000 HEWs that are being trained 

and deployed in the sector. Most of the increased budget at lower levels is used for 

salary payment and at higher levels for expansion of infrastructure, leaving very little 

resources for operational cost at facility level. For example, the 1999 EC (2006/07) 
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 Ethiopian Fisical Year (EFY) starts May/June 2000 Ethiopian Calendar - EC (2007/08 Gregorian 

Calendar - GC) (FMOH, 2008). 
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operational cost budgeted for Woredas in Tigray was only 22% of the total budget 

(FMOH, 2008). 

 

Households also spent a considerable portion of their income on edir (funeral 

insurance), which in some cases also includes health and disaster coverage (World 

Bank, 1998). Some edir provide assistance to members to cover their medical costs 

and there is a potential for edir to finance health care (World Bank, 2002). Edir 

accounts for more than 40% of the health expenditures of the poor, and close to one-

third of health expenditures for wealthier households. Overall, edir comprises 0.7% 

of total household expenditure, while medical expenditure is close to 1.7 % of total 

expenditure. Spending behaviour towards edir suggests that it is considered a 

necessity and local clinics capitalise on this behaviour by encouraging increased 

spending on insurance (World Bank, 1998). Using household survey data to examine 

the determinants of choice of health care providers in rural Ethiopia, Haile-Mariam 

(2003) argued that edir may have better information on the level of risk associated 

with potential clients and more efficient screening techniques, because they are 

indigenous institutions. 

 

2.7  Summary 

 

The PASDEP, the Ethiopian Government’s National Development Plan for the 

five years covering 2005/06-2009/10 maintains a strong emphasis on human 

development and reinforces Government’s pro-poor spending on basic services – 

education, health, agriculture, and natural resources (including water) – which are 

fundamental to achieving Ethiopia’s MDG targets for which expenditure is projected 
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to increase significantly [CSA Ethiopia and ORC Macro (2006a); World Bank 

(2007a)]. Health service delivery in many countries face difficulty due to market 

failure and the public good nature of the service which results in the compelling 

justification for the state to assume a prominent role in protecting and improving 

human resources (Sahn and Bernier, 1995).  

 

The health policy of the socialist/military Derg regime (1974-1991) supported 

the Alma Ata declaration on PHC (Kloos, 1998). In the early 1990s, to address the 

health needs of the Ethiopian population, a new health policy was formulated (TGE 

1993). This policy gave priority to rural areas and advocated community 

involvement. To realise the policy objective, the government has established the 

HSDP (FMOH, 1998). HSDP is a 20-year Strategy, implemented through a series of 

five-year investment programs. In designing the HSDP, the need for a broad 

partnership between and active involvement of all potential partners involved in the 

financing, delivery, management, and use of health services was the main focus at an 

early stage. The Ethiopian health policy impact was also examined with respect to 

curative and preventive health service delivery systems. In addition, inequalities in 

health in Ethiopia can be expressed also in two ways. These are: inequalities in 

infant and under-five years’ child mortality and inequalities in access to and 

utilisation of health services. Based on these two categories of health inequalities 

this thesis attempted to uncover the evidence in the Ethiopia context.   

 

The HSR, which were implemented through the HSDP, included mechanisms 

for transfer of power to the communities and their representatives in the management 

and support of local health service delivery, through health committees and 
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management boards established at hospitals and other health facilities (MOFED, 

2002). This HSDP calls for the democratisation and decentralisation of health 

services, development of preventive health care, capacity building within the health 

service system, equitable access to health services, self-reliance, promotion of inter-

sectoral activities and participation of the private sector, including non-governmental 

organisations (NGOs) and cooperation and collaboration with all countries in general 

and neighbouring countries in particular, and between regional and international 

organisations (TGE, 1993). Based on the HSDP plan, HCF and HMIS were key 

strategies for policy advice. The policy implications of the recent fourth NHA and 

previous three NHA findings confirm the relevance of evidence-based decision 

making. These findings will provide important insights for policymakers and other 

stakeholders. However, such important efforts need to be done regularly to make 

comparison over time [FMOH (2006b), FMOH (2010)].  

 

Health policy in Ethiopia also addressed the issues of health equity in two 

ways. These policy initiatives included: firstly the policy of the AEPHCC, and 

secondly, the strategy of the HCF program. The policy of AEPHCC focused on 

building health posts in under-served and rural areas and providing them with HEWs 

who target households. In this respect the HESP program is one of the key programs 

to address the issues of health equity in rural Ethiopia. The HCF program is ‘mainly 

developed with the purpose of increasing resources to the health sector, improving 

efficiency in resource allocation and utilisation, ensuring sustainability of financing 

as well as improving quality and equity in delivery of health care services’ (FMOH, 

2006b:2). However, the implementation of HCF reform is aimed at increasing the 

available resources in two ways. These are at facility and national levels. Increasing 
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resources at the facility level through user fees will have an adverse effect on the 

equity of health services. In this regard, the HCF strategy brings out the 

implementation of the targeting mechanism through exemptions and fee waiver. At 

national level the HCF strategy focuses on setting up social and community-based 

risk sharing schemes. The SHI schemes targeted the formal sector and Government 

employees and CBHI targeted the informal sector and rural and urban poor over the 

long-term period (FMOH, 2008: 107). 

 

In addition, Ethiopia’s per capita health expenditure and health related MDG 

indicators were one of the lowest compared to many of developing countries. ‘Per 

capita NHE also grew substantially, more than doubling from US$7.14 per capita per 

annum in 2004/05 to US$16.09 in 2007/08. This figure is well above the revised 

Health Sector Development Program-III per capita spending target of US$12. 

However, health is still underfinanced and there is strong need for making more 

resources available to the sector to improve the health status of the population’ 

(FMOH, 2010: IX). Ethiopia needs to increase the health finance as compared with 

the WHO Commission on Macroeconomics and Health which recommended 

minimum spending of US$34 per person per year needed to provide basic health care 

services in developing countries (WHO, 2001). Furthermore, in most of the SSA 

countries U5MR is decreasing. Some show promising progress towards achieving 

the MDG4. For instance, in Ethiopia, Malawi, Mozambique and Niger the U5MR 

has fallen by 40% or more since 1990. This is an absolute reduction of more than 

100 per 1,000 live births (United Nations, 2010a; 2010b; 2010c). 
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Chapter 3 - Methodology, Data and Model Building and Estimating 

Strategy 

  

3.1   Introduction 

 

This Chapter discusses the methodological issues and model building and 

estimating strategy. The methodological issues of the key indicators of health 

inequality measurement in the context of techniques and research methods, along 

with the brief literature review were discussed in Chapter 1. It further identifies the 

research methods used in this study to assess the application of health inequality 

analysis in the Ethiopian context. To achieve this objective, the study applies 

commonly used quantitative research methods. Mostly, these quantitative research 

methods focus on the use of survey research for data collection. The data used in this 

study comes from the 2000 and 2005 EDHS [CSA Ethiopia and ORC Macro, 

(2001a), (2006a)]. This Chapter also deals with the analytical strategy of model 

building and estimating for inequalities in health in Ethiopia. Here inequalities in 

health focus on two major areas that are considered in the literature as the key 

indicators of health inequalities in many developing countries, including Ethiopia. 

These are: inequalities in infant and under-five years’ child survival and inequalities 

in access to and utilisation of child health services of different socio-economic 

groups of Ethiopia. 

 

This Chapter is organised in the following ways: The first section focuses on 

the analysis of the survey research. This thesis uses secondary data set and here we 
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are only summarising and commenting on the methodology used by DHS. In this 

section an attempt is made to answer questions like how the household surveys were 

carried out, how the sampling designs and techniques were implemented and what 

their limitations were. In addition this section discusses how stratified sampling was 

applied and cluster sampling was selected. Section two discusses how EDHS data 

was collected and its sampling frame, its strengths and limitations and any bias will 

be discussed. In section three, measuring health data using descriptive and 

multivariate analysis will be discussed. In section four the focus will be on the 

definition and measurement of health inequality indicators like infant and child 

mortality. Section five critically examines the techniques and the underlying 

rationale used to measure socioeconomic inequalities in health. In this section we 

will discuss how the wealth (asset) index is constructed. Section six discusses the 

analytical strategy for the study that relies on estimating two sets of models for each 

of the 2000 and 2005 EDHS data. The first model estimation focused on un-

weighted while the second model estimation focused on weighted for both 2000 and 

2005 EDHS data.  Finally the Chapter summary will be presented. 

 

3.2  Analysis of Survey Research  

 

3.2.1 Survey Research 

 

In a wider sense, survey research is the collection of quantified data from a 

population (Sapsford, 2007). For instance, DHS has been conducting a high quality 

national sample survey on population, maternal and child health. This survey 

research is funded primarily by the United States Agency for International 



 115 

Development (USAID), and administered by Macro International Inc. (USAID and 

Macro International, 1984). Survey research usually covers a representative 

sampling and inference from comparison between groups. In this respect 

standardisation is a key aspect of survey research in order to get a consistent answer 

from a systematic interview (Sapsford, 2007). DHS are conducted through in-person 

interviews. The samples, which all consist of over 3000 households, are the result of 

a multi-stage, stratified sampling design (Rutstein, 2000).  

 

The DHS sampling weights are used to produce nationally representative 

estimates (Gakidou and King, 2003). The sampling weights in DHS are ‘adjustment 

factors applied to each case in tabulations to adjust for differences in probability of 

selection and interview between cases in a sample, either due to design or 

happenstance’ (DHS Statistics Live, 2011a). This is one of the main reasons why 

low-income country Governments and international organisations have long relied 

on DHS data to monitor a variety of child and maternal health and family planning 

indicators (Stanton et al. 2000). One of the most significant contributions of the DHS 

is the collection of internationally comparable data on the demographic and health 

characteristics of populations in developing countries [(Sullivan et al. 1994); (Curtis 

1995); (Boerma and Sommerfelt 1993); (Hill et al. 1999)]. In addition, there are 

three basic explanations for the increased use of the secondary data sets: conceptual-

substantive reasons, methodological reasons, and economic reasons. From a 

conceptual-substantive point of view, secondary data may be the only data available 

for the study of certain research problems, while the methodological advantage of 

providing the operationalisation of concepts is a major one. Concerning the 

economic advantage, primary research is costly to undertake (Frankfurt-Nachmias 
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and Nachmias, 1996). In this study, the 2000 and 2005 EDHS secondary data are 

used [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. 

 

The justification for the use of secondary data for this study has not only arisen 

from those reasons mentioned above, but also that in the last three decades, a 

revolutionary change in survey research has occurred. In social research, it is no 

longer the case that the person who designed the survey data collection also analyses 

the survey data; rather a strong trend towards separation of survey design from data 

analysis is followed. One can almost envision a time when survey researchers will 

specialise in survey design of data collection and others will specialise in data 

analysis (Glenn, 1978). For example, household surveys are implemented on a 

regular basis in many countries, and are probably the most important sources of data 

for health equity analysis. Some household surveys are designed as multi-purpose 

surveys, with a focus on a broad set of demographic and socio-economic issues, 

while other surveys focus explicitly on health. Many surveys are conducted on an ad 

hoc basis; there are increasing numbers of multi-round integrated survey programs. 

These are: the Living Standard Measurement Study (LSMS) (World Bank), the DHS 

(ORC Macro), the Multiple Indicator Cluster Surveys (MICS) (UNICEF) and the 

World Health Surveys (WHS) (WHO) (O’Donnell et al. 2008). 

 

3.2.2 Analysis of Household Surveys 

 

In most developing countries, different types of household surveys (like DHS 

or WHS) are conducted on a regular basis. The DHS now covers about 75 

developing countries (Gwatkin et al. 2007) while the WHS is currently carried out in 
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70 developing countries (O’Donnell et al. 2008). Information at individual household 

level can be collected by survey data. This information is collected on many 

variables, and is either set or influenced by policy such as the provision of schools 

and clinics. Household surveys also collect data on targeted outcomes which are 

affected by the policy variables such as levels of nutrition, attainment of education, 

and health (Deaton, 1997).  

 

The household surveys used for analysis of health inequalities in most 

developing countries have complex sample designs. Random sampling at some level 

or levels is quite normal; however there is reasonable doubt about the existence of 

separate sampling from population sub-groups (strata) and groups of observations 

(clusters), which may not be sampled independently, and there may be over 

sampling of certain groups. To possess a correct sampling design is very helpful for 

use in estimation and inferences. In relation to this, area effects play an important 

part in estimation and inferences. For instance, controlling for all observable 

determinants, the area of residence exerts an independent effect on health. Such 

effects are characteristic of the population itself but their sample importance depends 

upon the sample design (O’Donnell et al. 2008). The EDHS used the sampling frame 

provided by the list of census enumeration areas (EAs) with population and 

household information from the 1994 Population and Housing Census. For instance, 

in the 2000 and 2005 EDHS, there were 539 and 535 non-empty clusters in their 

respective order [CSA Ethiopia and ORC Macro (2001a), (2006a)]. 

  

In this study, the EDHS data used were collected based on two types of 

sampling designs. These are stratified sampling and cluster sampling [Ibid, (2001a), 
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(2006a)]. These two types of sampling designs are common in most household 

surveys. The most important distinction between these two types of designs is that 

strata are selected deterministically whereas clusters are selected randomly. A further 

difference is that strata are typically few in number and contain many observations, 

whereas clusters are large in number and contain relatively few observations. In this 

regard, the way the household survey sampling design is framed has important 

implications in the analysis and estimation of the household data. Due to this, it is 

important to address the methodological issues when we analyse and estimate the 

variables from the given survey data. For example, if the population means differ 

across strata, then pre-determination of strata sample sizes reduce the sampling 

variance of the estimators of these means. As a result, standard errors on estimates of 

population means and other descriptive statistics should be adjusted downward 

(O’Donnell et al., 2008). 

     

3.3 Source of Data 

 

3.3.1 Demographic and Health Survey (DHS) 

 

The research methodology employed in a positivist stance states that: ‘the goal 

of research is describing what we experience through the observation and 

measurement in order to predict and control the forces that surround us’ (O’Leary, 

2004:5). Based on this positivistic stance, the measurement issues related to the 

health inequalities in Ethiopia are quite substantial. In this study the sources of data 

come from the 2000 and 2005 EDHS which are the first of their kind and nationally 

representative data. The 2000 EDHS covers 14,072 households and interviewed 
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15,367 women of age 15-49 and 2,607 men age of 15-59, and the 2005 EDHS also 

covers 13,721 households and interviewed 14,070 women of age 15–49 and 6,033 

men of age 15–59 when the respective surveys were fielded. The 2000 EDHS had 

taken four months of fieldwork from February to May 2000, while 2005 EDHS had 

taken five months fieldwork from April to August 2005, as shown in Table 3.1. For 

detail sample implementation of women and men interview see Appendix A Table 

A.1.1 and A.1.2, for EDHS 2000 and Table A.1 and A.2 for EDHS 2005 [CSA 

Ethiopia and ORC Macro, (2001a) (2006a)].   

 

Table 3.1 - Description of the Ethiopian DHS Included in the Analysis  

 

Year Approximate 

Calendar Period  

Date of Field 

Work 

Implementing 

Organization 

No. of 

households 

Interviewed 

No. of women 

aged 15-49 

interviewed 

2000 1995-1999 Feb-May 2000 CSA Ethiopia 14,072  15,367  

2005 2000-2004 Apr-Aug 2005 CSA Ethiopia 

and EHNRI
19

  

13,721
20

  14,070 

 

Source: Adapted from [CSA Ethiopia and ORC Macro, (2001a), (2006a)]  

 

The 2000 and 2005 EDHS are the first and the second comprehensive, 

nationally representative population and health surveys. These surveys were 

conducted in Ethiopia as part of the worldwide DHS project. They were carried out 

under the aegis of the Ministry of Health, and implemented by the Central Statistical 

Authority (CSA). In addition, for the 2005 EDHS, the testing of the blood samples 

for HIV status was handled by the Ethiopia Health and Nutrition Research Institute 

(EHNRI). The principal objective of the survey was to provide current and reliable 

data on fertility and family planning behaviour, child mortality, children’s nutritional 

                                                 
19

 For the testing of the blood samples for HIV status details record data was handled by the EHNRI. 
20 The sample size of EDHS has slightly got smaller in 2005 than in 2000 while the actual population 

of Ethiopia has increased during this five years period. However, this sample size difference is small 

and this slight difference does not make the 2005 sample under-representative. 
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status, the utilisation of maternal and child health services, and knowledge of 

HIV/AIDS. The 2000 and 2005 EDHS data collected information from a nationally 

representative sample of 15,367 and 14,070 women of age 15-49 in their respective 

order. This study analyses responses from 12,494 and 11,280 women of age 15-49 

for the number of pregnancies of 7 or more months duration, for the 2000 and 2005 

EDHS, at the time the respective surveys were fielded. Out of the number of 

pregnancies of 7 or more months duration, the live births for those who have at least 

one child under the age of five were 12,260 and 11,163, and stillbirths, which are 

foetal deaths to pregnancies lasting seven or more months were 234 and 117 for the 

2000 and 2005 EDHS respectively (Ibid, 2001a, 2006a). The unit of analysis of this 

study is women who had at least one live birth in the five years preceding the survey. 

 

3.3.2 DHS Strengths  

 

The major objective of the EDHS is to furnish policymakers and planners with 

detailed information on fertility, family planning, infant, child, adult and maternal 

mortality, maternal and child health, nutrition and knowledge of HIV/AIDS and 

sexually transmitted infections (CSA Ethiopia and ORC Macro, 2006a). It is stated 

that, ‘The EDHS information is essential for informed policy decisions, planning, 

monitoring and evaluation of programs on health in general and reproductive health 

in particular at both the national and regional levels’ (CSA Ethiopia and ORC 

Macro, 2001a:181). A long-term objective of the survey is to strengthen the technical 

capacity of the Ethiopian Central Statistical Authority to plan, conduct, process, and 

analyse data from complex national population and health surveys. Moreover, the 

2000 and 2005 EDHS provide national and regional estimates on population and 
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health, comparable to similar surveys conducted in other developing countries. The 

EDHS adds to the vast and growing international database on demographic and 

health variables [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. 

 

3.3.3 DHS Limitations and Bias 

 

Health indicators related to health services/programs such as antenatal care and 

delivery services were asked for births preceding the five years DHS data collected, 

‘The major limitation of DHS data are health services/programs indicators, questions 

about vaccinations were asked, but only for surviving children who were born in the 

five years before the interview’ (Rutstein et al. 2009:4). Furthermore, the inability to 

collect income or expenditure data is another major limitation of the DHS data. The 

DHS collect only information about the possession of assets among households. In 

this study we use asset-based approaches as a proxy for wealth to estimate the socio-

economic status of households [see below, section 3.5.2, for detailed techniques of 

construction of the asset (wealth) index]. 

  

In addition, the DHS data have problems of bias. Bias can happen due to 

sampling and non-sampling error. For example, ‘the accuracy of mortality estimates 

depends on the sampling variability of the estimates and on non-sampling errors. 

Sampling error is usually measured in terms of the standard error for a particular 

statistic (mean, percentage, etc.), which is the square root of the variance. For any 

given statistic calculated from a sample survey, the value of that statistic will fall 

within a range of plus or minus two times the standard error of that statistic in 95% 

of all possible samples of identical size and design. Sampling error can be evaluated 
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statistically. The Ethiopia DHS sample is the result of a two-stage stratified design, 

and, consequently, it was necessary to use more complex formulae. The computer 

software used to calculate sampling errors for the Ethiopia DHS is the ISSA 

Sampling Error Module (SAMPERR). In general, the relative standard error for most 

estimates for the country as a whole is small except for estimates of very small 

proportions’ (see both 2000 and 2005 Ethiopia DHS Report of Appendix B Table 

B.2 for details of sampling error of key variables). This shows the sampling error of 

Ethiopia DHS had negligible effect in the accuracy of mortality estimates such as 

IMR and U5MR [CSA Ethiopia and ORC Macro, (2001a) (2006a)].  

 

But ‘non-sampling errors depend on the extent to which the date of birth and 

age at death are accurately reported and recorded and the completeness with which 

child deaths are reported’ [Ibid, (2001a) (2006a)]. The validity of mortality rate 

estimation depends on the quality of the data. Data in the birth history are 

retrospective and are potentially subject to recall bias. Recall biases which can affect 

time dependent estimates such as mortality rates are the omission of births and/or 

deaths, incomplete information on the date of birth or age at death and a 

displacement of events (birth or death) in time. However, even if the data contain 

one or more of these biases, whether or not the quality of data substantially affects 

mortality rate estimates depends on the magnitude of the biases (Rutstein et al. 2009: 

4). Johnson et al. (2005) also argued that evaluating whether or not the biases are a 

substantial problem for the birth history data used in the analysis are important. 

Since all the surveys were conducted by the same implementing organisation under 

DHS procedures and monitoring, it is likely that they are similar in quality (Rutstein 

et al. 2009:4). In this regard EDHS quality has the same limitation and bias problem.  
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Omissions of births/deaths: The bias due to omission of deaths or births can be 

assessed by examining the ratio of early neonatal mortality to all neonatal mortality, 

the ratio of neonatal mortality to infant mortality, and the ratio of male births to 

female births (Rutstein et al. 2009: 4). These ratios for 2000 and 2005 EDHS can be 

seen in Table 3.2 to Table 3.5. The omission of births and deaths affects mortality 

estimates [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. According to Sullivan 

et al. (1990), about 70% of neonatal deaths typically occur during the first six days 

after birth or in the early neonatal period. If the ratio of early neonatal mortality to all 

neonatal mortality is less than 70%, it may indicate an omission of neonatal deaths. 

This ratio tends to decrease if the overall mortality increases or vice versa. Table 3.3 

shows the number of early neonatal deaths and all neonatal deaths, and their ratios 

for each survey year. 

 

Table 3.2 - Trends in neonatal, infant, and under-5 mortality rates, Ethiopia 2000-2005 
 

Year Approximate 

Calendar 

Period  

Neonatal 

mortality 

(NN) 
21

 

Post 

neonatal 

mortality 

(PNN) 
22

 

Infant 

mortality 

(1q0) 

Child 

mortality 

(4q1) 

Under-five 

mortality 

(5q0) 

2000 1995-1999 48.7  48.3 97.0 76.7 166.2 

2005 2000-2004 39     38 77 50 123 

 

Source: Adapted from [CSA Ethiopia and ORC Macro, (2001a), (2006a)]  

 

The ratios for 2000 and 2005 EDHS are 71.1% and 69.3% respectively. Here 

both 2000 and 2005 EDHS surveys have the average of a 70% threshold which 

shows a very small omission of births (see Table 3.3). For instance, Rutstein et al 

(2009) using Benin DHS data argued that if the ratios are above the 70% threshold, 

there may be some over-reporting of neonatal deaths in the surveys, perhaps because 

                                                 
21 Deaths to children less than 1 month old 
22

 Deaths to children 1 to 11 months old 
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stillbirths are reported as early neonatal deaths. However, in DHS the most serious 

source of non-sampling errors arises not from over-reporting but rather from under-

reporting. The under-reporting of both births and deaths of children who are not alive 

at the time of data collection usually occurred in most of DHS. This is because the 

sorrow associated with any death may cause mothers to be generally reluctant to talk 

about their dead children, or they may live in a culture that discourages discussing 

the dead. Under-reporting of births and deaths is generally more severe the further 

back in time the event occurred [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. 

 

Table 3.3 - Ratio of early neonatal (ENN) deaths to neonatal (NN) deaths for the two 

EDHS (weighted) 

 

Year Approximate 

Calendar Period  

Early Neonatal 

Deaths (ENN) 
23

 

Neonatal 

Deaths (NN) 

Ratio 

ENN:NN 

2000 1995-1999 421 592 71.1 

2005 2000-2004 304 437 69.3 

 

Source: Adapted from [CSA Ethiopia and ORC Macro, (2001a), (2006a)]  

 

In this regard, under-reporting of deaths is usually assumed to be higher for 

deaths that occur very early in infancy. Selective under-reporting of early neonatal 

deaths would result in an abnormally low ratio of deaths within the first seven days 

of life to all neonatal deaths. Early infant deaths have not been severely under-

reported in the EDHS as suggested by the high ratio of deaths in the first seven days 

of life to all neonatal deaths
24

 [Ibid, p. 98, (2001a)]. In addition, Table 3.4 shows the 

numbers of neonatal deaths and infant deaths, and their ratios. The ratio of ENN to 

NN usually decreases as overall mortality increases and vice versa (Rutstein et al 

2009: 4). However, the ratios seen in Table 3.4 for EDHS data show no change at all, 

                                                 
23

  Deaths to children less than 6 days  
24

 ‘There are no model mortality patterns for the neonatal period. But, one review of data from 

several developing countries concluded that at levels of neonatal mortality of 20/1000 or higher, 

approximately 70 % of neonatal deaths occur within the first seven days of life’ [Boerma, (1988) cited 

in CSA Ethiopia and ORC Macro (2001a: 98)]. 
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even though overall mortality decreases. Here it seems there is the problem of data 

inconsistencies and omission of births.  

 

Table 3.4 - Ratio of neonatal (NN) deaths to infant (INF) deaths for the two EDHS 

(weighted) 

 

Year Approximate 

Calendar Period  

Neonatal 

Deaths (NN) 

Infant Deaths  

(INF) 
25

 

Ratio 

ENN:NN 

2000 1995-1999 592 1121 52.8 

2005 2000-2004 437 827 52.8 

 

Source: Adapted from [CSA Ethiopia and ORC Macro, (2001a), (2006a)]  

 

The normal sex ratio at birth is 103 to 107 male births for 100 female births. 

Ratios significantly above or below this figure suggest an omission of births 

(Rutstein et al. 2009: 4). Table 3.5 shows that the sex ratios at birth in Ethiopia for 

all surveys are 105.3 and 105.2, which are in the normal range and show no omission 

of births. Overall, the birth data quality of both 2000 and 2005 Ethiopia DHS as 

shown in Table 3.3, Table 3.4 and Table 3.5 are generally good. 

 

Table 3.5 - Ratio of male births to 100 female births for the two EDHS (weighted) 

 

Year Approximate 

Calendar Period  

Male (M) Female (F) Total Ratio 

M:F 

2000 1995-1999 6,288 5,972 12,260 105.3 

2005 2000-2004 5,723 5,440 11,163 105.2 

 

Source: Adapted from [CSA Ethiopia and ORC Macro, (2001a), (2006a)]  

 

Incomplete information: A woman is likely to report all of her children’s 

births and deaths that occurred, but she may not remember and be able to provide 

complete information on the dates of the births and the ages at death (Rutstein et al 

2009: 4). Table 3.6 shows that both month and year of birth in 2000 and 2005 

Ethiopia DHS were reported 97.97 % and 99.88 % of the time for all births, 

                                                 
25

  Deaths to children before one year birth day. 
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respectively. In 2000 about 2% of all births required imputation, whereas in 2005 

only 0.12% of births required imputation. This shows both 2000 and 2005 surveys 

collected complete information and in this respect the data quality is generally good.   

 

Table 3.6 - Completeness of reporting on date of birth for 2000 and 2005 EDHS 

(weighted)  

 
Completeness of Information 2000 Ethiopian DHS  2005 Ethiopian  DHS 

N % N % 

Month and Year 

Year and Age – Month imputed 

Year – Age and Month imputed 

Month –  Age and Year imputed 

12,012 

    136 

    110 

        2 

97.97 

 1.11 

 0.90 

 0.02 

11,149 

      11 

        3 

       – 

99.88 

  0.10 

  0.03 

  – 

Total 12,260 100.0 11,163 100.0 

 

Source: Adapted from [CSA Ethiopia and ORC Macro, (2001a), (2006a)] 

 

 Displacement of events in time: Displacement of dates impacts mortality 

trends [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. Rutstein et al. (2009:6) 

using Benin DHS data argued that displacement of a birth date could be intentional 

so the eligible children will be removed outside the range of eligibility for certain 

particular sections of the questionnaires, for example maternal and child health 

sections. The motivation for doing this may arise from the intention of decreasing the 

interviewers' workload in collecting information from the mothers of those children. 

However in the 2000 Ethiopia DHS an indication of omission of children or age 

displacement is seen when we examined the birth data records. This can be further 

examined by looking at an unusual pattern in the distribution of births by calendar 

years. The details can be found in Appendix C, Table C.4 for 2000 and 2005 EDHS 

report [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. 

 

It is reported that ‘the percentage of births for which a month and year of birth 

was reported decreases from 100% for births in calendar year 2000 to 92% for births 
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in calendar year 1991. This decline is more severe among dead than among living 

children. For example, complete information is available for 99% of living children, 

but for only 89% of dead children, in calendar year 1997. There is also some 

indication of omission of deaths in 2000. For instance the proportion of deaths to 

births declines from 21% in the period 1991-1995 to 12% during the period 1996-

2000. Some of this decline may be due to a real decrease in mortality in calendar 

year 2000, and some may be due to the fact that younger children have a shorter 

period of exposure to the risk of mortality. Such sharp decline in the proportion of 

deaths since 1995 suggests some form of underreporting in the most recent period’ 

(CSA Ethiopia and ORC Macro, 2001a: 98). 

 

In addition, ‘the overall percentage of births for which a month and year of 

birth was reported is relatively complete, with incomplete information being only 

slightly higher for children who have died than those who are alive (97% versus 

99%), and slightly lower as one moves further back in time. Nevertheless, there is 

clear indication of omission of deaths in 2005, where the data were collected. For 

example, the proportion of births for which the child was no longer alive at the time 

of the survey declines from 15% in the period 1996-2000 to 9% during the period 

2001-2005’ (CSA Ethiopia and ORC Macro, 2006a: 102). Here in both cases the 

2000 and 2005 Ethiopia DHS data presented displacement of events in time 

shortcomings in details. In this thesis it is still appropriate to use the DHS data in 

spite of these shortcomings. This is because DHS data have acceptable margins of 

error regarding the displacement of events in time. In this respect the DHS data is 

still quite useful in analysing and estimating inequalities in infant and under-five 

years’ child mortality.    
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Misreported age at death: Misreporting of age at death may distort the age 

pattern of mortality [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. Rutstein and 

others states that ‘Data on age at death were obtained from the mothers in days for 

children who died within one month of birth, in months for children who died within 

2 to 23 months of birth, and in completed years for children who died after 23 

months. Some mothers, however, may report the age at death in days or months by 

rounding them to a higher unit of time. Thus, some mothers may misreport the age at 

death as 7 days (1 week), 30 days (1 month), and 12 months (1 year). This 

misreporting of age at death (which is called heaping) is particularly serious for the 

infant mortality rate when it happens at the reported age of 12 months. In DHS, the 

infant mortality rate is based on deaths between 0-11 months. Deaths at 12 months 

belong to the calculation of child mortality rates’ (Rutstein et al. 2009:7).  

 

For instance, in both 2000 and 2005 Ethiopia DHS, as it is inherent and most 

common in the retrospective surveys, heaping of the age at death on certain digits is 

another problem. It is reported that ‘misreporting of age at death biases age pattern 

estimates of mortality if the net result is the transference of deaths between age 

segments for which the rates are calculated; for example, child mortality may be 

overestimated relative to infant mortality if children who died in the first year of life 

are reported as having died at age one or older. The distribution of deaths under 2 

years during the 20 years prior to the survey by month of death shows that there is 

definite heaping at 6, 12 and 18 months of age with corresponding deficits in 

adjacent months. However, heaping is less pronounced for deaths in the five years 

preceding the survey, for which the most recent mortality rates are calculated’ (CSA 

Ethiopia and ORC Macro, 2001a:98).  
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This is maybe because ‘the recall errors for the more distant retrospective 

periods are very high. There are also structural reasons for limiting mortality 

estimation to recent periods, preferably to the 0-4, 5-9, and 10-14 years before the 

survey. In fact, except for the first period, the others are slightly biased estimates 

because they are based on the child mortality experience of women age 15-44 and 

15-39, respectively, instead of women age 15-49 as in the period 0-4 years prior to 

the survey. Therefore, estimating mortality for the periods further than 10-15 years 

before the survey is not advisable’ (CSA Ethiopia and ORC Macro, 2006a:103). In 

this study we use 2000 and 2005 EDHS data, in spite of these shortcomings. This is 

because the DHS data have an acceptable margin of error regarding the misreported 

age at death. In this respect the DHS data are still useful in analysing and estimating 

inequalities in infant and under-five years’ child mortality.    

 

3.4 Measuring Health Data 

 

Analysing health equity using household survey data such as DHS is quite 

growing practice at the beginning of the 21
st
 century. For instance questions like: 

have gaps in health outcomes between the poor and better off grown? Are they larger 

in one country than another? Answering questions such as these requires quantitative 

analysis. This in turn requires a clear understanding of how to measure the target 

variables (e.g. health outcomes) (World Bank, 2004a). Measuring health data 

particularly to measure health inequalities using different health indicators needs to 

be examined. For instance to measure inequalities in infant and child survival among 

different socio-economic groups (World Bank, 2004b:1), or mother and children 

nutritional status on the basis of anthropometric indicators (World Bank, 2004c:1) or 



 130 

the health-related quality of life associated with longevity (i.e life expectancy) 

(World Bank, 2004d: 1) all require well defined health indicators. All these health 

indicators were another important dimension of population health that all require 

some kind of measurement. World Bank inter-country programs concerned with 

poverty, equity, and health produced quite helpful technical guide to measure health 

inequalities using measurement of different categories of living standard (World 

Bank, 2004e). In this study we use some of these World Bank developed techniques 

to measure health data and analyse health inequalities. 

 

3.4.1 Descriptive Analysis 

 

In survey data analysis, the first thing to do is to calculate descriptive statistics, 

often for the survey report containing a standard set of tables. The common example 

is that descriptive statistics are measures of central tendencies such as means and 

medians, and of dispersion such as variances and inter-percentile ranges. The 

estimation of means and standard errors is familiar, it is worth recording the 

formulae that take account differential weights (inflation factors) and that allow for 

stratification and clustering (Deaton, 1997:40). The sampling weights in DHS are 

defined as: ‘adjustment factors applied to each case in tabulations to adjust for 

differences in probability of selection and interview between cases in a sample, 

either due to design or happenstance. In the DHS, many times the sample is selected 

with unequal probability to expand the number of cases available (and hence reduce 

sample variability) for certain areas or subgroups for which statistics are needed. In 

this case, weights need to be applied when tabulations are made of statistics to 

produce the proper representation. When weights are calculated because of sample 



 131 

design, corrections for differential response rates are also made’ (DHS Statistics 

Live, 2011a). 

 

The DHS guidelines also state that ‘in most surveys different households have 

different probabilities of being selected into the sample. Depending on the purpose 

of the survey, some types of households are overrepresented relative to the others, 

either deliberately as a part of the design, or accidentally, for example because of 

differential response. In both cases, if the different types of household are different, 

sample means will be biased estimators of population means. To undo this bias, the 

sample data are “reweighted” to make them representative of the population’ 

(Deaton, 1997:44). For instance, ‘in DHS there are two main sampling weights: 

household weights and individual weights. The household weight for a particular 

household is the inverse of its household selection probability multiplied by the 

inverse of the household response rate of its household response rate group. The 

individual weight of a respondent’s case is the household weight multiplied by the 

inverse of the individual response rate of her individual response rate group’ (DHS 

Statistics Live, 2011a). 

 

Deaton, (1997:44) presented weight or inflation factors to explain the reasons 

for different probabilities of selection and the procedure that can be used to calculate 

population statistics and to assess the sampling variability. He argued that each of the 

N  households in the population is assigned a sampling probability i . A sample 

size n  is chosen and he assumes that the selection is done with replacement, so that 

in principle a given household can appear more than once. He note that i is not the 

probability that i is in the sample, but the probability that i is selected at each draw, 
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the sample being constructed from n  such identical draws. He also indicates that 

sample households with low value of i  have a low ex-ante probability of being 

selected into the sample, and such households are under-represented relative to those 

with high ex-ante probabilities. He shows the method of how to correct this 

imbalance between sample and population, by stressing that the observations need to 

be reweighted, that is weighting up those that are under-represented and weighting 

down those that are over-represented. The weights that we need are inversely 

proportional to i ; in particular, defined for each household the weight, iw :  

   

iw  =   1

in                                                                                 ……………… 3.1 

 

‘For a simple random sample with replacement, each household’s probability of 

selection at each trail is N/1  so that, in this case, the weight iw are the same for all 

observation and equal to nN / , which is the “inflation factor” that blows up the 

sample to the population. When the probabilities differ, the quantity in  is the 

expected number of times that household i show up in the survey. When the sample 

is small relative to the population, so that the probability of the household appearing 

more than once is small, in  is also approximately equal to the probability of i 

being in the sample. As a result, iw in (3.1) is approximately equal to the number of 

population households represented by the sample households i and can therefore be 

thought of as the household-specific inflation factor’ (Deaton, 1997:45). He also 

considers first the sum of weights which, since each is the household inflation factor, 

might be thought to be an estimate of the population size N ; hence the notation: 
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N̂ = 


n

i

iw
1

                                                                                         …………..  3.2 

 

‘Define the random variable  it  as number of times that household i show up in the 

sample; this will usually take the values 1 or 0 but, since sampling is with 

replacement, could in principle be larger. Its expected value is in , the number of 

trails multiplied by the probability of success at each’ (Ibid, 1997 p. 45). The sum of 

weight in (3.2) can then be rewritten as: 

  

N̂ =  


N

i

iiwt
1

                                                                                    …………… 3.3 

 

With the sum running from 1 to N . Taking expectations, so that the sum of the 

weight is unbiased estimator of the population size (Ibid, 1997 p. 45). 

 

  )ˆ(NE  =      


N

i

ii wtE
1

)(    = 


N

i

iiwn
1

 =  N                             …...……… 3.4 

 

3.4.2 Multivariate Analysis 

 

The research questions in this study involve multi-variable relationships that 

require multivariate analysis. Multivariate analysis is concerned with exploring the 

reason for wanting to analyse three or more variables (Bryman and Cramer 

2005:284). These relations are important to make an analytical distinction among 



 134 

dependent, independent, and control variables and between continuous and discrete 

variables (Frankfurt-Nachmias and Nachmias, 1996). For example, to explore the 

relationship between maternal education and child health by controlling the influence 

of income/user fees and age, we need first to identify the relationship of the 

variables. Here the variable child health is dependent while maternal education is 

independent and income/user fees and age are control variables. In this study, the 

author employs quantitative data analysis methods. In this respect, particularly to 

perform a multivariate analysis of health related variables and to better understand 

why observed inequalities arise, we need data on community, household, and 

individual characteristics. This could include availability and characteristics of 

health care providers, environmental and climatic characteristics of the community, 

housing characteristics, education, etc (O’Donnell et al. 2008).  

 

When we model multi-variable relationships we have to identify whether the 

relationships are simply descriptive or causal inferences. If we want to draw causal 

inferences, then we have to move from a descriptive approach to a modelling 

approach. Causal relationships can arise through a number of pathways (Ibid, 2008 

p. 116). The causal relationship requires three conditions
26

 all of which must be met; 

if not, we cannot claim a causal relationship (Ruane, 2005). The purpose of 

exploring a claim of causal relationship is to specify the model and estimate clearly. 

Treatments of two multivariate techniques are to show how slightly different 

interpretations necessarily emerging on the basis of a different level of measurement 

of the main variable being examined (Olsen, 1999).  

                                                 
26

 To contend that one variable causes another variable, three conditions must be satisfied: (1) The 

independent variable must be shown to precede the dependent variable in time; (2) The independent 

variable and the dependent variable must be shown to be associated with each other; (3) the 

relationship between the independent and dependent variable must survive any and all attempts to 

prove it spurious (Hirschi and Selvin 1973; Hyman 1955). 
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Statistical or econometric regression models and estimators vary in 

sophistication with the degree of detail of the causal relationship one is aiming to 

uncover. For example, the effect of maternal education on child health can be seen 

either directly, through knowledge of healthy behaviour, or indirectly, through 

preferences for child health. Let us assume we are simply interested to investigate 

whether educating women is an effective means of raising child health, irrespective 

of the mechanism through which this works. The statistical or econometrics model 

and estimator will be quite simple. A reduced form approach is adequate. On the 

other hand, if we want to establish whether educated mothers are better able to raise 

healthy children, abstracting preference effects, then the statistical or econometric 

regression model, and its methods, has to be more sophisticated. A structural model 

must be developed and estimated (O’Donnell et al. 2008: 116). For example to 

estimate such models in this study, first we have to look at the data from DHS on 

socio-economic status (SES) of households and see how this can be measured from 

data on education (e.g. years of schooling of mothers and the head of the households) 

(Braveman, 1999). In this regard this study used a logit model (see below) to 

estimate health inequalities among the poorest and the richest social groups of 

Ethiopian households. 

 

In order to establish the use of the logit model, it is important to establish the 

research questions this thesis addresses. The interpretation of any fitted model 

requires that we be able to draw practical inferences from the estimated coefficients 

in the model. The logistic regression considers the relationship between the binary 

dependent variable and a set of independent variables. The logistic model for   

independent variables ( 1x , 2x , 3x . . . , kx ) is given as: 



 136 

 

  itlog  )(x  =  + ii x  

 

Where )exp( i is the odds ratio for a person having characteristic i versus not 

having characteristic i,   is a regression coefficient and  is constant. In the logit 

model, for instance, Mekonnen and Mekonnen (2002) argued that presenting the 

confidence interval (CI) than the p-value is helpful. This is because the CI contains 

more information than p-values. A CI covering 1 implies that the factor under 

consideration has no effect. Otherwise, there is an effect of that variable. A narrow 

CI implies a large sample size, while a large CI implies a small sample size. 

 

The question being addressed is: what do the estimated coefficients in the 

model tell us about the research questions that motivated the study? (Hosmer and 

Lemeshow, 2000:47). In this study three research questions focusing on inequalities 

in health outcomes (i.e. infant and under-five years’ child mortality) will be 

examined, while one research question focusing on inequalities in access to and 

utilisation of child health service will be investigated. The fifth research question 

was derived from the four research questions. To estimate the logit model we should 

specify the research questions clearly and identify the data requirement as discussed 

briefly below. Furthermore, to analyse socioeconomic health inequalities, health-

related information must be complemented by data. There are many approaches to 

measuring living standards including proxy measures (O’Donnell et al. 2008).  

 

First, what are the most important factors determining infant and under-five 

years’ child survival in Ethiopia? To address this research question, the data 
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requirement will include for example, data on living standards or socioeconomic 

status (SES). For measuring living standards and parental SES this study focused on 

proxy measures and used the asset (wealth) index. Here to investigate the parents’ 

SES we included in the analysis education and occupation of both parents. These 

will be further investigated in Chapter 5. 

 

Second, is there any evidence of the improvement in access to and utilisation of 

maternal and delivery services impact on the level of infant and under-five years’ 

child survival? If so what is the extent of such impact? To address this research 

question, the data requirement in this study includes mothers’ access to and 

utilisation of maternal and delivery care services. For example, access to and 

utilisation of maternal and delivery services include two major areas. These are: 

firstly maternal health services during pregnancy which include antenatal care visits, 

tetanus injections and prenatal care visits; secondly delivery care services which 

include delivery assistance, place of delivery and whether they deliver by caesarean 

section or not.  

 

Third, is there any evidence mothers’ bio-demographic and background 

characteristics impact on the level of infant and under-five years’ child survival? If 

so what is the extent of such impact? To address this research question, the data 

requirement in this study include mothers’ bio-demographic and background 

characteristics. For example, bio-demographic characteristics include: sex of child, 

mothers’ age at birth, children ever born and births in the last five years preceding 

the survey while mothers’ background characteristics include: marital status and 

religion.   
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 Fourthly, one research question focus on issues related to inequalities in access 

to utilisation of child health services in Ethiopia. The research question is: what are 

the most important factors determining inequality in access to and utilisation of 

preventive and curative child health care services? To address this research question 

the data requirement will be the mothers’ socioeconomic status including living 

standards using proxy measures such as the asset index, education and occupation of 

mothers. Besides, whether mothers receive preventive vaccinations for their young 

children; or seek curative treatment for childhood disease, diarrhoea and fever/cough 

in the last two weeks preceding the survey. The recall period for curative child health 

care services in DHS data is usually two weeks. It is stated that ‘Outpatient 

utilisation is measured in visit rates per standardised period of time. Since outpatient 

utilisation is relatively frequent and therefore harder to recall over a longer period of 

time, the unit of time should be no more than one month’ (ADB, 2000:11). This will 

be investigated in Chapter 6.   

 

Based on the above four research questions the final research question was 

derived. What lessons can be drawn from such an analysis to improve the targeting 

of health care interventions? For instance whether a child is protected from vaccine 

preventable diseases or mothers sought proper treatment or medical treatment for the 

childhood disease such as diarrhoea and fever/cough.  

 

3.5 Definition and Measurement of Health Inequalities Indicators 

 

In this section we discuss the issues involved in the measurement of some 

widely used health outcome variables. This includes the IMR and U5MR measure 
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using the direct method of mortality estimation using STATA software for 2000 and 

2005 EDHS data.  

 

3.5.1 Infant and Child Mortality  

 

Childhood mortality in general and infant mortality in particular is often used 

as broad indicators of social development or as specific indicators of health status 

(CSA Ethiopia and ORC Macro, 2006a:101). The under-five mortality rate is defined 

as the probability of dying before five years of age, while the infant mortality rate is 

defined as the probability of dying before one year of age. Childhood mortality 

analyses are thus useful in identifying promising directions for health programmes 

and advancing child survival efforts. Measures of childhood mortality are also useful 

for population projections (WHO, 2011). The rates of childhood mortality are 

expressed as deaths per 1,000 live births, except in the case of child mortality, which 

is expressed as deaths per 1,000 children surviving to age one [CSA Ethiopia and 

ORC Macro, (2001a:97); (2006a:101)]. Childhood mortality rates are also defined by 

Ethiopian DHS reports [Ibid, (2001a: 97); (2006a:101)] as follows: 

 

• Neonatal mortality (NN): the probability of dying within the first month of life 

• Post neonatal mortality (PNN): the difference between infant and neonatal 

mortality 

• Infant mortality (1q0): the probability of dying between birth and the first birthday 

• Child mortality (4q1): the probability of dying between exact ages one and five 

• Under-five mortality (5q0): the probability of dying between birth and the fifth 

birthday 
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‘In addition to questions on live births, women were asked about pregnancies 

that ended in miscarriage, abortion, or stillbirth. This information in most of DHS 

data was collected for the five years preceding the survey to minimise recall errors. 

Information on stillbirths and deaths that occurred within seven days of birth is used 

to estimate perinatal mortality, which is the number of stillbirths and early neonatal 

deaths per 1,000 stillbirths and live births’ [CSA Ethiopia and ORC Macro, (2001a: 

97); (2006a: 101)]. 

 

3.5.2 Measurement of Infant and Child Mortality 

 

The mortality rate is closely related to the health and well-being of the 

population. A country with abundant and equally distributed resources is more likely 

to experience lower mortality rates than one with a scarcity of resources (Bicego and 

Ahmad, 1996). Child mortality is a popular measure of a population’s average health 

(IMF et al. 2000; UNICEF, 2001). It is also a key indicator that has been used in 

studies of the gaps in health outcomes between the poor and the better off (Gwatkin 

et al. 2000; Wagstaff, 2000). In addition to this the infant mortality rate stands as a 

basic measure of how well a country meets the needs of its people, particularly the 

most vulnerable parts of society.  This mortality measure is the most frequently used 

indicator of broad socioeconomic well-being (Bicego and Ahmad, 1996). The infant 

mortality rate (IMR) (1q0) is the number of deaths in the first year of life (per 1000 

live births), and measures the probability of dying before a child’s first birthday. The 

under-five mortality rate (U5MR) (5q0) measures the probability of death before a 

child’s fifth birthday (World Bank, 2004b:1). 
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In the developing world there is no reliable and comprehensive registration 

system. This unavailability of vital registration statistics and demographic 

surveillance systems makes estimating IMR and U5MR difficult. Even where they 

exist, it is uncommon for any socioeconomic information to be recorded, making the 

analysis of socioeconomic inequalities in mortality impossible (Ibid, 2004b p.1). 

There are two approaches to calculating IMR and U5MR. Direct methods require 

each child’s date of birth, survival status, and date or age at death. This information 

can come from vital registration systems or household surveys that collect complete 

birth histories. Indirect methods require less detailed information that is available in 

censuses and general surveys, including the total number of children a woman has 

ever borne, the number of children who survive and the woman’s age (or the number 

of years since she first gave birth) (UNICEF et al. 2007:5).  

 

However these two different methods use two different ways of data collection 

that include complete and incomplete fertility history. The direct method has a 

disadvantage for the surveyor as it places greater informational demands on the 

surveyor and the interviewed woman, but leads to fuller information and permits the 

estimation of standard errors for the mortality estimates. The incomplete history has 

an advantage as it is less demanding for the surveyor and the interviewed woman in 

terms of information, but the limited information collected has to be supplemented 

with other data in the form of a model life table, and it is not possible to compute 

standard errors for the mortality estimates. A complete fertility history uncovers the 

dates of birth and —if applicable—death of all children born to the interviewed 

women. An incomplete fertility history uncovers only the number of children born to 

the interviewed woman and the number still alive (or equivalently the number who 
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have died) (World Bank, 2004b:1). In this study, however we use the direct methods 

of mortality estimation for IMR. The DHS collect complete fertility histories and the 

quality of the data on child mortality has been reviewed in other publications (Curtis, 

1995; Sullivan et al. 1990) and proved reliable for the direct mortality estimation and 

will be discussed below. 

 

Direct Methods of Mortality Estimation: Direct estimates of childhood 

mortality are calculated from complete maternal birth histories collected from 

women age 15 to 49. The birth history includes the date of every live birth (multiple 

births are recorded individually), survival status, current age for living children, and 

age at death for children who died (Mahy, 2003). The direct method of estimating 

child mortality involves taking the data from the complete fertility history and 

estimating a life table (World Bank, 2004b:1). However, to calculate the 

conventional probabilities of dying, which are presented in Appendix B, the 

procedure for calculating synthetic cohort probabilities of dying is used, which is 

based on the procedure first developed by Somoza (1980) and modified by Rutstein 

(1984). Here the authors first calculated the probability of surviving through the 

subinterval by subtracting the probability of dying (the quotient given in Appendix 

B) from one. Then they multiplied together the subinterval survival probabilities 

included in the conventional age limits and, finally, subtracted this product from one 

to give the probability of dying within the conventional limits: 

 

 





nxi
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Where )()( xqn  is the conventional probability of dying between ages x  and nx  

and  iq  are the subinterval probabilities of dying. The conventional post neonatal 

mortality rate is defined differently from conventional rates. Although it refers to the 

age interval between 1 and 11 months (completed), it is not a probability, but rather 

is the arithmetic difference between the infant mortality rate (the probability of dying 

in the first year of life) and the neonatal mortality rate (the probability of dying in the 

first month of life) (Sullivan et al. 1994:51). Mortality estimation is based on deaths 

over a specific period of time - usually the 5 or 10 years before the survey date. It is 

useful therefore to have a variable indicating how old the child was at the interview 

date in the case of a still-living child, and how old the child would have been at the 

interview date if the child had still been alive then. This variable, called hypage 

allows one to select easily only those cases born in the last 5 (or 10) years. The first 

step is to generate the interview date - or more precisely the date the fertility history 

was collected. Mortality rates based on survey data are computed from fertility 

histories. These are based on responses to questions posed to women of fertile age 

about the births and deaths of children born to them (World Bank, 2004b). 

 

3.6 Measuring Socioeconomic Inequalities in Health  

 

In explaining health inequalities, Whitehead (1992:397) argued that 

socioeconomic circumstances have a major impact on health. Evidence shows that 

lifestyle and material living conditions influence health and vary with socioeconomic 

status. In this regard, to single out the effect of socioeconomic status on health there 

is a wide variety of summary measures for the magnitude of socioeconomic 

inequalities in health. These measures choose different perspectives, and it is 
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recommended to assess the magnitude of health inequalities based on a set of diverse 

measures that together cover all the relevant perspectives. Specifically, one should 

look at both relative and absolute differences, and one should look at both the effect 

of lower socioeconomic status on health as well as how these inequalities affect the 

health of the total population. Both simple and sophisticated summary measures are 

available for each of these perspectives. Here the key aspect that needs to be stressed 

is that whenever possible, socioeconomic status should be measured by three 

indicators: occupational status, level of education and income level (Kunst and 

Mackenbach, 1994a:1). 

 

3.6.1 Measuring Inequalities in Health Service Delivery 

 

In the literature many authors argued that health inequalities are prominent in 

the policy agenda. Average achievement is no longer considered a sufficient 

indicator of a country’s performance on health; rather, the distribution of health in 

the population is considered a key indicator and should be measured as a distinct 

dimension of the performance of health systems (Xu Ke et al. 2003). Here an 

important policy debate is the trade-off between policies that improve the average 

level of health and policies that primarily reduce inequalities in health (Gakidou et 

al. 2003). Health inequality is defined as variations in health status across individuals 

in a population (Wyszewianski, 1986). This approach, which is consistent with the 

measurement of inequality in other fields, such as economics, allows us to perform 

cross-country comparisons and study the determinants of health inequality (Deaton 

and Muellbauer, 1980). The measurement of living standards based on the proxy 

measures of the asset index was used. For instance, in the case of health service 
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utilisation the concern is typically with inequality, or more precisely inequalities 

between the poor and the better-off. These inequalities can also be measured by 

using the concentration curve [Wagstaff et al. (1991), Kakwani et al. (1997)], and 

related concentration index, provides a means of assessing the degree of income-

related inequality in the distribution of a health variable (World Bank, 2004f, 

2004g). To measure the living standard based on the proxy measures of the asset 

index, it requires making the best use of available data. ‘One popular approach in 

this vein is to use Principal Components Analysis to construct an index of “wealth” 

from information on household ownership of durable goods and its housing 

characteristics’ (World Bank, 2004e: 1). This will be further discussed in details in 

the next section. 

  

3.6.2 Measuring Wealth (Asset) Index 

 

Class and position are the two broad, interlinked components of socioeconomic 

status (SES) [Krieger et al. 1997]. Here one has to clearly identify these interlinked 

concepts of SES which has been defined as: ‘Socioeconomic class refers to social 

groups that arise from interdependent economic, social and legal relationships 

among a group of people. Socioeconomic position is an aggregate concept, making 

reference to holdings of assets, the income that these assets yield, and the 

consumption that such income permits’ (Morris et al. 2000:1). We can clearly see 

how living standard is related to the SES of a person. In this regard, it is important to 

understand the underlying concepts of SES before we start our discussion on the 

measurement of living standards. Socioeconomic position is a key component of 

SES and is generally conceptualised as diverse components of economic and social 
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well being that differentiates persons of different social classes, including both 

resource-based and prestige-based measures. While wealth and income are two 

important dimensions of socioeconomic positions [Krieger et al. 1997]. 

 

Measuring living standards has been difficult for some time. Because of 

measurement difficulties, the neglect of the economic dimension of health inequality 

analysis was common until the late 1990s. However recent discoveries have shown 

that these difficulties can be overcome by using wealth or assets to measure 

economic status and give a momentum in measuring living standards (Gwatkin et al. 

2007). For example to identify whether gaps in health outcomes between the poor 

and better off have grown, it is important to raise the question of how living 

standards can best be measured. To measure living standards there are two 

approaches. These are: direct measures, such as income, expenditure or consumption 

and proxy measures, asset indicators making the best use of available data for proxy 

measure of wealth (World Bank, 2004e: 1). Direct measures are based on household 

expenditure as a proxy for the income generated by resources available to the 

household. The second is an asset-based approach intended as a proxy for wealth, 

based on a simple weighted sum of the numbers of different items owned by the 

household (Morris et al. 2000).  In this study we use asset based approaches as a 

proxy for wealth. The main reason for asset-based approaches is that DHS data do 

not collect income or expenditure data. The asset (wealth) index construction 

principle is discussed as follows:   

 

Proxy Measures of Living Standards: In developing countries gathering 

information on household income or consumption expenditure is very difficult. Only 
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a few demography surveys collect this information, despite the theoretical 

importance of these measures (Montgomery et al. 2000). But these data are available 

in abundance in most developed countries. For example to measure the 

socioeconomic position of an individual we have to have information on two 

important dimensions of wealth and income. In developed countries, there is a 

wealth of data both on socioeconomic class and on aspects of socioeconomic 

position [Krieger et al. 1997]. The main reason for shortages of these income and 

consumption data in developing countries is that they are both expensive and 

difficult to collect (World Bank, 2004e: 2). Thus the use of data on household assets 

and other characteristics to construct alternative measures of welfare or living 

standards gain momentum by many researchers and these help researchers to start to 

look for and find the proxy measures of living standards [e.g. Filmer and Pritchett 

(2001); Montgomery et al. (2000); Sahn and Stifel (2000)]. 

 

The use of an asset-based approach requires a decision on which assets to 

select from those available in the data set (World Bank, 2006a). For example, data 

on household infrastructure, building materials and ownership of certain durable 

assets are considered key asset variables which have been used to measure inequality 

in living standards (McKenzie, 2005). This approach is requiring only data that can 

be easily and quickly collected in a single household interview, has considerable 

merit (World Bank 2004e: 2). The justification for the use of the wealth index in the 

earlier research suggests that quite a close asset-consumption relationship and asset 

ownership can be taken as a reasonably satisfactory proxy for consumption, in 

addition to being an indicator of economic status in its own right [Filmer and 

Pritchett, (2001); Montgomery et al. (1997); Wagstaff et al. (1991); Rutstein, (1999); 
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World Bank (2006a)]. However, the wealth index is not a good proxy for income, as 

it is a very weak predictor of consumption per adult, having partial 
2R  values that 

are extremely low (Montgomery et al. 2000). The lack of clear cut theoretical 

foundations that can provide a convenient way to summarise the living standards of a 

household, in constructing welfare indices, make it difficult to assess how different 

household assets and characteristics are weighted in the overall index. But there are 

three approaches to constructing welfare indices. These are an arbitrary approach, 

principal components and factor analysis, and predicting consumption (World Bank, 

2004e: 3).  

 

But in this study the focus is only on the second approaches of principal 

components and factor analysis and how we construct the asset (wealth) index and 

quintiles. These approaches are recommended by Filmer and Pritchett, (1999), 

(2001) because the approaches are theoretically and practically sound and superior to 

the other two approaches mentioned above. The most common argument for the use 

of this approach as Rutstein and Johnson (2004:9) clearly outline is that it avoids the 

various ways to assign weighting values to the asset indicator variables. For example 

ad hoc weights, such as assigning “1” for a bicycle, “3” for a motorcycle, and “5” for 

a car or truck, make wealth index estimation inconsistent as they are arbitrary in their 

use from researcher to researcher, and are difficult to assign when the wealth 

ordering is not readily apparent. So assigning the indicator weight based on principal 

component analysis (PCA) best enables a procedure like the DHS wealth index.  

 

Principal Components and Factor Analysis: Are a simple sum of asset 

variables that are available in the data, which can be used as statistical techniques to 
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determine the weights in the index. The two most common approaches for doing this 

are principal component analysis and factor analysis (World Bank, 2004e:3). PCA is 

a method of data reduction. Unlike factor analysis, PCA is not usually used to 

identify underlying latent variables (Tabachnick and Fidell, 1996). It is the most 

common form of factor analysis, and it seeks a linear combination of variables such 

that the maximum variance is extracted from the variables. It then removes this 

variance and seeks a second linear combination which explains the maximum 

proportion of the remaining variance, and so on. This is called the principal axis 

method and results in orthogonal (uncorrelated) factors. PCA analyses total 

(common and unique) variance (Garson, 2006). However, factor analysis is a 

method of constructing indices on a systematic basis and assessing the contribution 

of each single variable to each index (Sapsford, 2007). The field of factor analysis 

usually involves the study of order and structure in multivariate data (Tucker and 

MacCallum, 1997:1). Factor analysis is used to uncover the latent structure 

(dimensions) of a set of variables. It reduces attribute space from a larger number of 

variables to a smaller number of factors and as such is a non-dependent procedure 

(i.e., it does not assume a dependent variable is specified) (Garson, 2006).  

 

These two statistical techniques are essentially tools for summarising 

variability among a set of variables and have their own distinctive characteristics. 

Despite the fact that the principal component analysis suffers from an underlying 

lack of theory to motivate either the choice of variables or the appropriateness of the 

weights (World Bank, 2004e), they are considered to be superior in determining the 

weight of the asset index [Filmer and Pritchett, (1999), (2001)]. In contrast to this, 

Sahn and Stifel (2000) constructed a welfare index based on factor analysis. 
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According to Sahn and Stifel, factor analysis is preferable to the principal component 

method because it does not force all of the components to accurately and completely 

explain the correlation structure between the assets.  

 

However it is evident that an index consisting of the first principal component 

of such asset indicators shown by Filmer and Pritchett (2001) and Minujin and Bang 

(2002) provides reasonable estimates of wealth level effects. Moreover, the DHS 

uses the SPSS factor analysis procedure which includes the principal component 

analysis as a key part of it. This procedure first standardises the indicator variables 

(calculating z scores); then the factor coefficient scores (factor loadings) are 

calculated; and finally, for each household, the indicator values are multiplied by the 

loadings and summed to produce the household’s index value. In this process, only 

the first of the factors produced is used to represent the wealth index. The resulting 

sum is itself a standardised score with a mean of zero and a standard deviation of one 

(Rutstein and Johnson, 2004:9).   

 

The most important thing, asset-based approach intended as a proxy for wealth, 

is based on a simple weighted sum of the numbers of different items owned by the 

household (Morris et al. 2000). World Bank (2004e: 7) points out that an asset index 

is easily constructed using STATA (statistical software) either by applying principal 

components or the factor analysis method. The difference in the use of factor 

analysis or principal component methods is very small and the choice of technique is 

mainly a matter of convenience. In the case of principal component analysis, the 

asset index for individual i is defined as: 
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Where ika   is the value of asset k for household i, ka  is the sample mean, and ks is 

the sample standard deviation. The first step in the analysis is to extract the principal 

components or factors (World Bank, 2004e: 7). 

 

Construction of Quintiles: For a tabular analysis with the DHS wealth index, 

quintiles are used. These quintiles are based on the distribution of the household 

population rather than on the distribution of households (Rutstein and Johnson 

2004:9). In this approach wealth quintiles are expressed in terms of quintiles of 

individuals in the population, rather than quintiles of individuals at risk for any one 

health indicator. Defining wealth quintiles has the advantage of producing 

information directly relevant to the principal question of interest, namely, the health 

status or access to services for the poor in the population as a whole (World Bank, 

2006). The cut off points in the wealth index signalling the formation of the quintiles 

are calculated by obtaining a weighted frequency distribution of households, the 

weight being the product of the number of de-jure members of the household and the 

sampling weight of the household. Thus, the distribution represents the national 

household population, where each member is given the wealth index score of his or 

her household. The persons are then ordered by the score, and the distribution is 

divided at the points that form the five 20% sections. Then the household score is 

recoded into the quintile variable so that each member of a household also receives 

that household’s quintile category (Rutstein and Johnson 2004:9). 
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3.7 Model Building and Estimating Strategy for Multivariate 

Analysis 

 

A model building and estimating strategy for multivariate analysis was carried 

out for selected variables in the literature which were considered as the major 

determinants of infant and under-five years’ child survival, access to and utilisation 

of child health services. The model building and estimating strategy is divided into 

two major parts. The first part deals with model estimating strategy for inequalities 

in infant and under-five years’ child survival. The multivariate analysis in the first 

part is focused mainly on three major areas that are considered in the literature as the 

key determinants of infant and under-five years’ child mortality [see Mosley and 

Chen (1984); Cebu Study Group (1991); Brockerhoff and Derose (1996); Mahy, 

(2003)]. These are: parental socio-economic status (SES); maternal and delivery care 

services and mothers’ bio-demographic and background characteristics.   

 

The second part deals with model estimating strategy for inequalities in access 

to and utilisation of child health services. In the second part independent variables 

are selected that are considered in the literature as key determinants of inequalities in 

access to and utilisation of child health services. These are maternal age at birth, 

number of children ever born (i.e. parity), number of children under five years of age 

(i.e. birth interval or spacing), wealth or income, educational status of women, 

marital status, work status, religion, and place of residence [see Mosley and Chen 

(1984); Muhuri (1996); Brockerhoff and Derose (1996); Mekonnen and Mekonnen 

(2002); Mahy, (2003)]. There are two major areas of focus concerning the 

multivariate analysis. These are: firstly, the childhood disease prevention which 
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includes immunisation for vaccine preventable diseases; and secondly, on health 

services provided for the childhood diseases, such as diarrhoea and fever/cough or 

ARI medical treatment. 

 

3.7.1 The Analytical Strategy for the Logit Models 

 

The analytical strategy for this study relies on estimating two sets of models for 

each survey (i.e. 2000 and 2005 EDHS). The summary of the procedure of the model 

in Table 3.7 below clearly shows the estimation techniques and independent 

variables. In this multivariate analysis, the response category was collapsed to create 

a dichotomous variable on the basis of whether or not firstly, the infant survives the 

first year of life and secondly, the child survives the fifth year of life. The analysis 

used the logistic regression model and the outcome variables were coded as 1 if the 

infant survives the first year of life or 0 if the infant did not survive the first year of 

life. In a similar way the outcome variable was coded as 1 if the child survives the 

fifth year of life or 0 if the child did not survive the fifth year of life. The logit model 

discussed in this Chapter is employed in the multivariate analyses model building 

strategy and focused on estimating the models of multivariate analyses of the 

following Chapters 5 and 6. The model of the logistic regression was initiated by 

considering the interpretation with the coefficients of the situation where the 

independent variables are of nominal scale and dichotomous (i.e. measured at two 

levels). This case provides the conceptual foundation of all other situations. The 

logistic model considers the relationship between a binary dependent variable and a 

set of independent variables as shown in this Chapter section 3.3.2. The logistic 

model for k  independent variables ),,,,( 321 kxxxx   is given as: 
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 iixxitP  )(log                                                                  ……. (3.5) 

 

Where )exp( i = odds ratio for a person possessing the characteristic versus not 

possessing the characteristic;  = regression coefficient; and  = constant. Assume 

that the independent variable is coded as either zero or one. The difference in logit as 

(4.1) for a subject lies with X = 1 and X = 0. Hosmer and Lemeshow (2000:49) 

clearly outline the equation as:  

 

    1010)0()1(  GG  

 

The first step in interpreting the effect of a covariate in a model is to express 

the desired logit difference in terms of the model. In this case the logit difference is 

equal to 1 . In order to interpret this result we need to introduce and discuss a 

measure of association termed as the odd ratio. The odds of an outcome being 

present among the individuals with X = 1 are defined as )]1(1[)1(   . 

Similarly, the odds of the outcome being present among individuals with X = 0 are 

defined as )]0(1[)0(   . The odds ratio, denoted as OR, is defined as the ratio of 

the odds for X  = 1, and is given by the equation: 

     

OR =       
)]0(1[)0(
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                                                             ………. (3.6) 
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Values of the logistic regression model when the independent variable is a 

dichotomous equation (3.5) can be expressed as follows: 
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Hence, for logistic regression with dichotomous independent variables coded 1 and 

0, the relationship between the odds ratio and the regression coefficients is:  

 

OR = 
1exp


                                                                                              …… (3.7) 

 

This simple relationship between the coefficients and the odds ratios is the 

fundamental reason why logistic regression has proven to be such a powerful 

analytical research tool (Ibid, 2000 p. 50). In the next section based on this logistic 

regression equation we focus on the model building strategy. The analytical strategy 

in the case of multivariate logistic regression analysis consists of applying two 

models for each 2000 and 2005 EDHS data. The first model is based on the un-

weighted observations and the second model is based on the weighted observations 

which are adjusted for sampling weight using adjustment factors (DHS Statistics 

Live, 2011a). In this Chapter, section 3.3.1 the formula for the calculation of sample 

weight adjustment factors (i.e. inflation factors) was presented. Based on this, 

Deaton, (1997:44) argued that weight or inflation factors can be used to explain the 

reasons for different probabilities of selection and the procedure that can be used to 

calculate population statistics and to assess the sampling variability. 
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3.7.2   Model Building Strategy for Analysis of Inequalities in 

Infant and Under-five Years’ Child Survival  

 

Inequalities in infant and under-five years’ child survival among different 

socioeconomic groups in Ethiopia seems not the primary concern to Government 

health policy makers. The concern of the Government health policy makers gives 

much attention to lowering the population average for infant and under-five years’ 

child mortality. Due to this there is no systematic examination of inequalities in 

infant and under-five years’ child mortality in Ethiopia. Only a few studies were 

examine the infant and under-five years’ child mortality [see Hailemariam and 

Tesfaye (1997); Asefa et al. (2002); Taffa and Obare, (2003); Yakob, (2003); 

Alemu, (2006); BolBeal, (2006); Deribew et al. (2007)].  

 

In this study an attempt has been made to explore the key determinant factors 

of infant and child survival for different parental socioeconomic statuses (SES). In 

addition, the study examines how infant and child survival is significantly affected 

by maternal and delivery care services and mothers’ bio-demographic and 

background characteristics. For instance, Table 3.7 shows the summary of procedure 

and decision rules for variable selection in the logistic regression multivariate 

analysis of the two models (i.e. model-1 un-weighted observations and model-2 

weighted observations). Based on the two models, we estimate the logistic regression 

predicting children’s probability of surviving their first year of life and the fifth years 

of life with only individual-level variables as predictors. These individual–level 

variables include: parental SES, maternal and delivery care services characteristics 

and mothers’ bio-demographic and background characteristics. The summary 
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procedure and decision rule as shown in Table 3.7, first used by Boco (2010) and 

quite useful in presenting the estimating strategy clearly. 

  

Table 3.7- Summary of procedure and decision rules for variables entered and 

included in the multivariate analysis of inequalities in infant and under-five 

years’ child survival models 

 

Model Estimation 

Techniques 

Independent Variables Procedure 

and 

Software 

Model-1  

Un-weighted 

Observation  

Standard 

logit discrete 

time Model 

Conventional logistic regression model 

predicting children’s probability of 

surviving their first year of life and the 

fifth years of life with only individual-

level variables as predictors.  The 

individual level variables include: 

1) Parental socio-economic status  

2) Maternal and delivery care 

services characteristics 

3) Mothers’ bio-demographic and 

background characteristic 

logit in Stata 

Model-2 

Weighted 

Observation 

Standard 

logit discrete 

time Model 

Conventional logistic regression model 

predicting children’s probability of 

surviving their first year of life and the 

fifth years of life with only individual-

level variables as predictors.  The 

individual level variables include: 

1) Parental socio-economic status  

2) Maternal and delivery care 

services characteristics 

3) Mothers’ bio-demographic and 

background characteristic 

logit in Stata 

 

3.7.2.1 Building a Model for the Effects of Parental SES on Infant and 

Under-five Years’ Child Survival   

  

The model building process for multivariate logistic regression describes the 

code sheet for the data shown in Table 3.8. The code sheet is first used by Hosmer 

and Lemeshow (2000) in order to describe each variable involved in the model. The 

goal of the analysis is to examine inequalities in infant and under-5 years’ child 

survival based on the two models [i.e. model-1 (un-weighted) and model-2 
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(weighted) observations] after adjusting for potential confounding and interaction 

variables. The un-weighted model selected the variables that are the most 

determinant factors of infant and under-5 years’ child survival. These factors, which 

can be found commonly mentioned in the literature, include parental (mothers and 

their partners) SES. The parental SES includes wealth, education and occupation of 

parents of the child. The un-weighted and weighted model includes control variables 

that are important to the main effect models. In the model building strategy we begin 

with a univariate description of all covariates. As shown in the Table 3.8 code sheet, 

the variables involved in the infant and child survival study for 2000 and 2005 

EDHS are all categorical variables. Since there is no continuous variable, the model 

building strategy will not include the use of fractional polynomials and no power of 

statistical test was carried out to evaluate the scale of continuous covariates.  

 

Univariate Analysis: In the model building strategy we begin with the 

univariate description of all of the covariates. The univariate analysis does not reveal 

any variables for which there are illegal values. For each of the categorical variables, 

at least 1% of cases has a value greater than 0 (Cook, 2001). As shown in Table 3.8 

code sheet b6_1 (infant survival) and b5 (under-five years’ child survival) are the 

only binary variables. The other variables are all non-binary categorical variables. 

We begin univariate analysis modelling by including all variables significant with p-

value ≤ 0.25. In the univariate analysis, we select variables for the multivariate 

analysis. Any variable whose univariable test has a p-value ≤ 0.25 is a candidate for 

the multivariate model along with all variables of known importance in previous 

literature. Once the variables have been identified, we begin the model containing all 

of the selected variables. 
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Table 3.8 - Description of variables for the effect on socio-economic status (SES) 

effect on the infant and under-5 year child survival for 2000 & 2005 EDHS data 

 

Variable  Description Codes/Values Name 
1 Infant Survives  0 = No  

1 = Yes   

b6_1 

2 Under-5 Years’  

Child Survives  

0 = No  

1 = Yes   

b5 

3 Wealth Index  Wealth Index 

1 = Poorest 

2 = Poorer 

3 = Middle 

4 = Richer 

5 = Richest 

Wlthind 

quintile_1 

quintile_2 

quintile_3 

quintile_4 

quintile_5 

4 Mothers’ 

Occupation 

Mothers’ Occupation 

0 = Not Working                      

1 = Professional, Technical & Managerial 

2 = Cler., Sales, Services & Sk. Manual 

5 = Agr. Empl., Self-empl. & Unsk. Man. 

v717 

v717_0 

v717_1 

v717_2 

v717_3 

5  Mothers’ 

Education 

Mothers’ Education 

0 = No Education                        

1 = Primary Education                                 

2 = Secondary+ Education 

v106 

v106_0 

v106_1 

v106_2 

6 Partners’ 

Occupation 

Partners’ Occupation 

0 = Not Working                      

1 = Professional, Technical & Managerial 

2 = Cler., Sales, Services & Sk. Manual 

5 = Agr. Empl., Self-empl. & Unsk. Man. 

v705 

v705_0 

v705_1 

v705_2 

v705_3 

7 Partners’ 

Education 

Partners’ Education 

0 = No Education                        

1 = Primary Education                                

2 = Secondary+ Education 

v701 

v701_0 

v701_1 

v701_2 

 

Hosmer and Lemeshow (2000) recommended that 0.25 levels be used as a 

screening criterion for variable selection. This recommendation is based on the work 

of Bendel and Afifi (1977) on linear regression and Mickey and Greenland (1989) on 

logit regression. These authors show that the use of a more traditional level (i.e. 

0.05) often fails to identify variables known to be important. They also stress that the 

use of higher levels has the disadvantage of including variables that are of 

questionable importance at the model building stage. For this reason they advise the 

importance of reviewing all variables added to a model critically before a decision is 

reached regarding to the final model. The outcome variables, infant survival (here 
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and after b6_1) and under-5 years child survival (here and after b5) and the 

remainder of variables in the Table 3.8 code sheet as potential covariate (wlthind, 

v717, v106, v705 and v701) checked each univariable test based on the univariate 

approach for 2000 and 2005 EDHS un-weighted and weighted data.  

 

During the univariate analysis the variable v717 (mothers’ occupation) for both 

un-weighted and weighted observations for 2000 EDHS data, and weighted 

observations for 2005 EDHS data for outcome variable b5, were not significant with 

p-value > 0.25. Furthermore the variable v717 for un-weighted observations for 2000 

EDHS data and for weighted observations for 2005 EDHS data for outcome 

variables b6_1 were not significant with p-value > 0.25. In addition, the variables 

v705 (partners’ occupation) for weighted observations for 2000 EDHS data for the 

outcome variable b5 and for weighted observations for 2005 EDHS data for the 

outcome variable b6_1 were not significant with p-value > 0.25. Due to the 

availability of literature on the importance of variables like v717 and v705 in 

determining infant and under-five years child survival [see Kunst and Mackenbach 

(1994a); Kunst and Mackenbach (1994b);  Mackenbach and Kunst (1997); Macassa 

et al. (2003a)] both v717 and v705 variables were included at the next stage of 

multivariable model. Furthermore, for 2005 EDHS data variable wlthind (wealth 

index) for weighted observations for the outcome variables b6_1 was not significant 

with p-value > 0.25. This variable is also included at the next stage of the 

multivariable model due to the fact that the importance of wealth index as a proxy 

for income in determining infant survival is well established in the literature. For 

instance, Pritchett and Summers (1993) argued that infant mortality falls with 
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income with an elasticity of 0.2, implying that a 5% increase in incomes would lead 

to a 1% fall in infant mortality. 

 

The univariable approach is known for unable to address the possibility of the 

collection of variables, each of each is weakly associated with the outcome, can 

become an important predicator of outcome when taken together (Hosmer and 

Lemeshow, 2000). In this respect we should choose a significance level large enough 

to allow the v717, v705 and wlthind to become candidates for inclusion in the 

multivariable analysis for respective models mentioned above. When we include all 

the potential covariate wlthind, v717, v106, v705 and v701 in the multivariable 

model we have to create non-binary categorical indicator variables as shown in code 

sheet Table 3.8. Based on this we begin multivariable analysis modelling by 

including all variables significant with p ≤ 0.25. In these models as shown in Table 

3.8 wlthind non-binary categorical variables are designed as indicator variables 

quintile_1, quintile_2, quintile_3, quintile_4 and quintile_5. Furthermore, the v717 

non-binary categorical variable is designed as indicator variables v717_0, v717_1, 

v717_2 and v717_3. With the same procedure of non-binary categorical variables 

creating the indicator variables v106 as v106_0, v106_1 and v106_2; v705 as 

v705_0, v705_1, v705_2, v705_3 and finally v701 as v701_0, v701_1 and v701_2 

will enable us to further investigate the effect of these covariates on b6_1 and b5.    

 

We use the Wald statistics to delete variables one by one, least significant first. 

We repeat these processes until all variables are significant. At this point, we 

allowed each of the variables not in the model the opportunity to enter the model one 

by one. During these processes for example for both the b6_1 and b5 outcome 
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variables for un-weighted 2000 DHS data, we noticed that each of the covariate 

variables entered in the model (i.e. quintile_3 and quintile_5) appear confounder by 

changing the coefficients of the only significant variables quintile_4. Due to the 

importance of wealth effect in the survival of infant and child we allow these 

variables to enter the model with a significance level large enough to become 

candidates for inclusion in the multivariable analysis model. In addition, for outcome 

variable b5 the covariate mothers’ primary education (v106_1) for un-weighted 2000 

EDHS is not significant. However the mothers’ education in child survival was 

widely documented in the literature [see Cladwell (1979); Bicego and Boerma 

(1993); World Bank (1993); Adetunji, (1993); World Bank (2005a)]. Based on this 

we allow mothers’ primary education (v106_1) also to enter the multivariable 

analysis model. 

 

The logit regressions models were run independently using STATA for the 

outcome variables b6_1 and potential covariates (wlthind, v717, v106, v705 and 

v701) and the variables created as indicator variables. The same models were 

developed for logit regression and run independently using STATA for the outcome 

variable b5 and their potential covariates (wlthind, v717, v106, v705 and v701) and 

the variables created as indicator variables as shown in code sheet Table 3.8. This 

logit regression result that presents coefficients and standard error for both un-

weighted and weighted 2000 and 2005 EDHS data were shown in Appendix A, 

Table A.1 and Table A.2. In this logit regression result the interaction term of each 

potential covariate of the main effect model were also included in the analysis. 

During this process the confounder of each potential covariate was checked before 

being included to the final model. 
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Step-wise Logistic Regression: In the final stage of the model building strategy 

we use the step-wise logistic regression. The stepwise processes using forward 

selection with backward elimination with program enter (pe) set at 0.25 and program 

reject (pr) set at 0.9 identified for the main effect models for un-weighted and 

weighted 2000 and 2005 EDHS data (STATA, 2005). In addition to the variables 

that the two methods have in common, the stepwise process also identifies additional 

covariates in some cases. After we identify the main effect multivariate model we 

checked the model with the effect of interaction terms. Based on the main effect 

multivariate model we form all possible two way interaction terms using the 

variables in the base model. The model continued to be built by containing the newly 

formed interaction terms, which are significant at p ≤ 0.25. Owing to a number of 

numerical problems with the interaction terms, the stepwise logistic regression is 

difficult to interpret (Cook, 2001). However we use the stepwise logistic regression 

model selection criteria to identify the final model.  

 

The problem of heteroscedasticity can be corrected by the Spearman rank 

correlation test for ordinary least squares (OLS), which assumes that the variance of 

the disturbance term is either increasing or decreasing as X increases, and therefore 

there will be a correlation between the absolute size of the residuals and the size of X 

in an OLS regression (Dougherty, 2002:225). However for the logistic regression the 

Spearman rank correlation test cannot be used due to the categorical nature of the 

covariates in the logit model. So to correct the problem of heteroscedasticity we use 

the STATA variance-covariance estimate (vce) (robust) command (STATA, 2005). 

From the beginning of the main effect multivariable model and the interaction term 

variables were all tested for the heteroscedasticity by running the STATA vce 
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(robust) command. This vce (robust) command corrects the standard error of the 

coefficient estimates for un-weighted 2000 and 2005 EDHS. But this vce (robust) 

STATA command is unable to run for weighted 2000 and 2005 EDHS. By default, 

STATA’s maximum likelihood estimators display standard errors based on variance 

estimates given by the inverse of negative Hessian (second derivative) matrix. If 

robust cluster ( ), is specified, standard errors are based on the robust variance 

estimator. In this case, the likelihood ratio test is not appropriate (Ibid, 2005). 

 

However for the weighted 2000 and 2005 EDHS we checked the fitted model 

importance of the covariates by testing likelihood ratio tests to compare the models 

selected at each step with the final model. The likelihood ratio test minimises the 

instability of the final model by decreasing the problem of heteroscedasticity (Ibid, 

2005). Based on the likelihood ratio test we also identify the final model for the 

outcome variable b5 and the covariates for weighted 2000 EDHS. The covariate 

v106_2 in the main effect model was not significant at p ≤ 0.25. The likelihood ratio 

tests suggest that the remaining variables are important to include in the model. 

Here, there is abundant literature on the justification for inclusion of the main effect 

model covariates v106_2 (mothers’ secondary and higher education) effect in b5.  

 

In a similar way based on the likelihood ratio test we identify the final model 

for the outcome variable b5 and the covariates (i.e. quintile_2, quintile_3, quintile_4, 

v717_2 v106_1, v106_2, v705_2, v701_1 and v701_2) and interaction terms for 

weighted 2005 EDHS. The covariates quintile_2, quintile_3, quintile_4, v717_2 and 

v106_2 from the main effect model were not significant at p ≤ 0.25. The likelihood 

ratio tests suggest that the remaining variables are important to include in the model. 
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Based on the level of significance starting from the lowest to the highest we selected 

the covariate v717_2 and the interaction terms and deleted the covariates excluded 

from the final model. The likelihood ratio tests continued to be used further to 

compare the models selected at each step. The importance of variables like the 

wealth index as a proxy of income and mothers’ occupation were widely discussed 

in the literature on the justification of the variables for inclusion of these main effect 

models [see Pritchett and Summers (1993); World Bank (1993); Filmer and Pritchett 

(1999); World Bank (2005a)]. Based on this the covariates included in the model are: 

quintile_2 (poorer), quintile_3 (middle), quintile_4 (richer), and v106_2 (mothers’ 

secondary and higher education) effect in b5. 

   

3.7.2.2 Building a Model for the Effect of Maternal and Delivery Care 

Services on Infant and Under-five Years’ Child Survival 

 

The model building process for multivariate logistic regression described the 

code sheet for the data shown in Table 3.9 below. The models selected the variables 

that are the most determinant factors of infant and under-five years’ child survival. 

These factors, which can be found commonly mentioned in the literature, include 

maternal and delivery care services. The maternal and delivery care services include 

tetanus injections, prenatal care, antenatal visits, place of delivery and caesarean 

section delivery. In the literature for example [see Guilkey et al. (1989); Paredes et 

al. (2005); Wehby et al. (2009)] for prenatal care; [see Etuk et al. (2000); Asefa et al. 

(2002)] for antenatal care; [see Smucker et al. (1980); Park et al. (2007); Andrews et 

al. (2008); Phillippi (2009)] for tetanus injection effects in infant and child survival. 

Both the un-weighted and weighted model includes control variables that are 
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important to the main effect models. These control variables are interaction terms of 

the main effect models. In the model building strategy we begin with a univariate 

description of all covariates. As shown in Table 3.9 code sheet the variables involved 

in the infant and child survival study for 2000 and 2005 EDHS are all categorical 

variables. Since there is no continuous variable, the model building strategy at this 

stage will not include the use of fractional polynomials and no power of statistical 

tests were carried out to evaluate the scale of continuous covariates (Cook, 2001). 

 

Univariate Analysis: In the model building strategy the univariate analysis was 

carried out. The outcome variables b6_1 and b5 and the remainder of variables in the 

Table 3.9 code sheet as potential covariates (m1, m2, m14, m15 and m17) checked 

each univariable test based on the univariate approach for 2000 and 2005 EDHS un-

weighted and weighted data. The variable m15 (place of delivery) for 2000 EDHS 

un-weighted and weighted observations and for 2005 EDHS weighted observations 

for outcome variable b6_1 were not significant with p-value > 0.25. Furthermore the 

variable m17 (caesarean section delivery) for 2000 EDHS un-weighted and weighted 

observations and for 2005 EDHS weighted observations for outcome variables b6_1 

were not significant with p-value > 0.25. The variable m17 for 2000 EDHS un-

weighted and for 2005 EDHS weighted observations for outcome variables b5 were 

not significant. The variables m2 (prenatal care) for 2000 and 2005 EDHS weighted 

observations for the outcome variable b6_1 and for 2005 EDHS weighted 

observations for the outcome variable b5 were not significant with p-value > 0.25. 

The variable m14 (antenatal visit) for 2005 EDHS weighted observations for the 

outcome variables b6_1 and b5 were not significant with p-value > 0.25. 
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Table 3.9 - Description of variables for the effect of maternal and delivery care 

service effects on child survival for 2000 and 2005 EDHS data 

 

Variable  Description Codes/Values Name 

1 Infant Survives  0 = No  

1 = Yes   

b6_1 

2 Under-five years’ 

Child Survive s 

0 = No  

1 = Yes   

b5 

3 Tetanus Injection:   Tetanus Injection 

Received No Injection                             

Received 1-3 Injection  

Received 4-7 Injection 

m1 

m1_0 

m1_3 

m1_7 

4 Prenatal Care:  

 

Prenatal Care 

Health Professional                            

No One 

m2 

m2d 

m2n 

5 Antenatal Visit:  

 

Antenatal Visit 

No Antenatal Visit 

1-3 Antenatal Visit 

4+ Antenatal Visit 

m14 

m14_0 

m14_3 

m14_4 

6 Place of Delivery:   Place of Delivery 

1 = Home                      

2 = Public Health Facility (HF) 

3 = Private and Other Health Facility (HF) 

m15 

m15_10 

m15_20 

m15_30 

7 Caesarean Section 

Delivery:   

 

Caesarean Section Delivery 

0 = No           

1 = Yes 

m17 

m17_0 

m17_1 

 

The importance of variables like m15 and m17 in determining the infant and 

under-five years’ child survival is discussed in the literature. For instance, Anwar et 

al. (2004) using data from Matlab ICDDR, B facilities in Bangladesh, show that 

inequality was highest among poorest and richest mothers for caesarean sections 

undertaken. Both m15 and m17 variables were included at the next stage of the 

multivariable model. Furthermore, m2 and m14 determine infant and under-five 

years’ child survival. These variables are also included at the next stage of the 

multivariable model due to the fact that the importance of prenatal care and antenatal 

visits in determining infant and under-five years’ child survival is well established in 

the literature [see Guilkey et al. (1989); Asefa et al. (2002); Etuk et al. (2000); 

Wehby et al. (2009); Paredes et al. (2005)]. 
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As Hosmer and Lemeshow (2000) argued, a significance level large enough to 

allow the important variables to be included should be chosen. Based on this, m15, 

m17, m2 and m14 become candidates for inclusion in the multivariable analysis for 

respective models mentioned above; significance level with p-value > 0.25 was 

chosen. We have created non-binary categorical indicator variables as shown in code 

sheet Table 3.9. Based on this we begin multivariable analysis modelling by 

including all variables significant with p ≤ 0.25. In these models as shown in Table 

3.9 m1 non-binary categorical variables are designed as indicator variables m1_0, 

m1_3 and m1_7. Furthermore, m14 non-binary categorical variables are designed as 

indicator variables m14_0 m14_3 m14_4. Variable m15 is also designed as m15_10 

m15_20 m15_30. The logit regression model was run independently using STATA 

for the outcome variable b6_1 and the potential covariates (m1, m2, m14, m15 and 

m17). The same logit model was also developed for the outcome variable b5 and 

their potential covariates (m1, m2, m14, m15 and m17).   

 

Using the Wald statistics we deleted variables one by one, least significant 

first. Based on this Wald statistics test we allowed each of the variables not in the 

model the opportunity to enter the model one by one. During these processes for 

example the outcome variables b6_1 for weighted 2005 EDHS data, we noticed that 

each of the covariate variables entering in the model (i.e. m14_4) appears 

confounder by changing the coefficients of the significant variable m2d. Due to the 

importance of the effects of antenatal visits in the survival of infant and child 

survival [see Etuk et al. (2000); Asefa et al. (2002)], we allow these variables to 

enter the model with a significance level large enough to become candidate for 

inclusion in the multivariable analysis model.  
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Step-wise Logistic Regression: In the model building strategy we use the step-

wise logistic regression. After we identify the main effect multivariate model we 

checked the model with the effect of interaction terms. Based on the main effect 

multivariate model we form all possible two way interaction terms using the 

variables in the base model. We continued building our model by containing the 

newly formed interaction terms, which are significant at p ≤ 0.25. Based on the 

stepwise model selection criteria we identify the final model. In this final model the 

logit regression result presents the coefficients and standard error for both un-

weighted and weighted 2000 and 2005 EDHS (see Appendix A, Table A.3 and Table 

A.4). To correct the problem of heteroscedasticity, from the beginning of the main 

effect multivariable model and the interaction term variables were all tested for 

heteroscedasticity by running the STATA vce (robust) command. This vce (robust) 

command corrects the standard error of the coefficient estimates for un-weighted 

2000 and 2005 EDHS data (STATA, 2005). 

 

Based on the likelihood ratio test we identify the final model for the outcome 

variable b6_1 and the covariates for weighted 2000 EDHS. The covariates m1_3 and 

m2d from the main effect model were not significant at p ≤ 0.25. The likelihood ratio 

tests suggest that the remaining variables are important to include in the model. 

Since a rather flexible p-value (0.25) was used, we will continue to use likelihood 

ratio tests further to compare the models selected at each step. However, there are 

number of studies in the literature [see Smucker et al. (1980); Gulikey et al. (1989); 

Andrew et al. (2008); Park et al. (2007); Paredes et al. (2005); Phillippi (2009)] that 

justify the inclusion of the main effect model covariates m1_3 (mothers’ tetanus 
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injection) and m2d (mothers’ prenatal care) effects in infant survival (b6_1). Due to 

this we include both m1_3 and m2d covariates in the final models.   

 

In a similar way we identify the final model for the outcome variable b6_1 and 

the covariates for weighted 2005 EDHS. The covariates m14_4, m15_30 and m17_1 

from the main effect model were not significant at p ≤ 0.25. While in the processes 

of running the likelihood ratio test m15_30 turn significant. But the other covariates 

m14_4 and m17_1 remain not significant at p ≤ 0.25. The likelihood ratio tests due 

to observations differences fail to identify the importance of the remaining variables 

to include in the final model. However, a number of studies in the literature [see 

Etuk et al. (2000); Asefa et al. (2002); Gulikey et al. (1989); Park et al. (2007); 

Paredes et al. (2005); Phillippi (2009); Anwar et al. (2004)] support the importance 

of variables for inclusion of these main effect model covariates: m14_4 (mothers’ 

antenatal visit), m17_1 (mothers’ caesarean section delivery).  

 

In addition we identify the final model for the outcome variable b5 and the 

covariates m1_3, m1_7, m14_3, m15_20, m15_30 and m17_1 for weighted 2005 

EDHS observations. The covariates m14_3 and m17_1 from the main effect model 

were not significant at p ≤ 0.25. The likelihood ratio tests due to observations 

differences fail to identify the importance of the remaining variables to include in the 

final model. But there are studies in the literature [see Etuk et al. (2000); (BolBeal, 

2006); Guilkey et al. (1989) Park et al. (2007) Paredes et al. (2005), Phillippi (2009), 

Anwar et al. (2004)] that justify the importance of variables for inclusion of these 

main effect model covariates m14_3 (mothers’ antenatal visit), m17_1 (mothers’ 

caesarean section delivery) effect in b5 (under five years child survival). 
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3.7.2.3 Building a Model for the Effect of Mothers’ Bio-demographic and  

Background Characteristics on Infant and Under-5 Years’ Child 

Survival 

 

The model building process for multivariate logistic regression described the 

code sheet for the data shown in Table 3.10 below. The models selected the variables 

that are the most determinant factors of infant and under-five years’ child survival. 

These factors which can be found commonly mentioned in the literature are: 

mothers’ bio-demographic and background characteristics. Mothers’ bio-

demographic characteristics include age at birth, children ever born and birth in the 

last 5 year (birth interval). Mothers’ background characteristics include marital status 

and religion. In this model we also include the child characteristics like the sex of the 

child as major determinant factors. Both the un-weighted and weighted model 

includes control variables that are important to the main effect models. These control 

variables are interaction term of the main effect models. In the model building 

strategy we begin with a univariate description of all covariates. As shown in the 

Table 3.10 code sheet the variables involved in the infant and child survival study for 

2000 and 2005 Ethiopia DHS are all categorical variables. Since there is no 

continuous variable, the model building strategy at this stage will not include the use 

of fractional polynomials and no power of statistical test were carried out to evaluate 

the scale of continuous covariates (Cook, 2001). 

 

Univariate Analysis: In the model building strategy the univariate analysis was 

carried out.  The outcome variables b6_1 and b5 and the remainder of variables in 

Table 3.10 code sheet as potential covariates (b4, v013, v201, v208, v501 and v130) 
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checked each univariable test based on the univariate approach for both 2000 and 

2005 EDHS un-weighted and weighted data. Based on the univariate analysis the 

variable v130 (mothers’ religion) for both un-weighted and weighted observations 

for 2000 EDHS for outcome variable b6_1 were not significant with p-value > 0.25. 

In addition, the variables v130 for weighted observations for 2000 EDHS for the 

outcome variable b5 also were not significant with p-value > 0.25. Furthermore the 

variable v013 (mothers’ age at birth) for un-weighted and weighted observations for 

2000 EDHS for outcome variable b5 were not significant with p-value > 0.25. In 

addition, the univariate analysis reveals that v130 for un-weighted observations for 

2005 EDHS for the outcome variable b6_1 and b5 were not significant with p-value 

> 0.25. The variable v013 for un-weighted observations for 2005 EDHS for the 

outcome variables b5 were also not significant with p-value > 0.25.   

 

Due to the importance of variables like v013 and v130, they were included at 

the next stage of the multivariable model. The covariates v013 (mothers’ age at 

birth) and v130 (marital status) are key factors that are associated with infant and 

child survival in many of developing countries. These covariates will be included in 

the next stage of the multivariable model due to the fact that the importance of 

mothers’ age at birth and religion in determining infant and under-five years’ 

survival is well established in the literature [see Smucker et al. 1980; Davanzo et al. 

1983; Mosley and Chen, 1984; Brockerhoff and Derose, 1996; Mahy, 2003; 

Mekonnen and Mekonnen, 2002; Anwar et al. 2004]. Based on Hosmer and 

Lemeshow (2000), the importance of variables, b4, v013, v201, v208, v501 and v130 

justified to become candidate for inclusion in the multivariable model. For respective 

models mentioned above we choose significance level with p-value > 0.25.  
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Table 3.10 - Description of variables for the effect of mothers’ bio-demographic 

and background characteristics on infant and under-five years’ child survival 

for 2000 and 2005 EDHS data 

 

Variable  Description Codes/Values Name 

1 Infant Survives  0 = No  

1 = Yes   

b6_1 

2 Under-five Years’ 

Child Survives  

0 = No  

1 = Yes   

b5 

3 Sex of a Child Sex of a Child 

1 = Male 

2 = Female 

b4 

b4_1 

b4_2 

4 Age at Birth   Age at Birth   

1 = 15-19Years 

2 = 20-34 Years 

3 = 35-49 Years 

v013 

v013_1 

v013_2 

v013_3 

5 Children Ever Born  Children Ever Born 

1 = 1 Child 

5 = 2-5 Children 

6 = 6+ Children                                                        

v201 

v201_1 

v201_2 

v201_6 

6 Birth in Last 5 Years                                            Birth in Last 5 Year                                            

1 = 1 Child 

2 = 2 Children                              

3 = 3+ Children 

v208 

v208_1 

v208_2 

v208_3 

7 Marital Status  

 

Marital Status  

0 = Unmarried (Never Married)   

1 = Married 

2 = Cohabited (Living Together)      

3 = Widowed  

4 = Divorced 

5 = Separated (Not Living Together) 

v501 

v501_0 

v501_1 

v501_2 

v501_3 

v501_4 

v501_5 

8 Religion  

 

Religion 

1 = Orthodox/Catholic  

2 = Protestant 

3 = Muslim                      

4 = Traditional/Other 

v130 

v130_1 

v130_2 

v130_3 

v130_4 

 

We have created non-binary categorical indicator variables as shown in code 

sheet Table 3.10. In these models b4 are binary variables while v013, v201, v208, 

v501 and v130 are all non-binary categorical variables. Non-binary categorical 

variables were designed as indicator variables. The covariates v013 were designed as 

v013_1 v013_2 v013_3. While covariate v201 were designed as v201_1 v201_2 and 

v201_6 and covariates v208 designed as v208_1, v208_2 and v208_3. In addition, 

covariates v501 were designed as v501_0 v501_1 v501_2 v501_3 v501_4 and 

v501_5 and v130 designed as v130_1 v130_2 v130_3 v130_4. The logit regression 
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was run independently using STATA for the outcome variable b6_1 and the potential 

covariates (b4, v013, v201, v208, v501 and v130). The logit model was also 

developed for the outcome variable b5 and their potential covariates (b4, v013, v201, 

v208, v501 and v130). 

   

Using the Wald statistics we deleted variables one by one, least significant 

first. Based on this we allowed each of the variables not in the model the opportunity 

to enter the model one by one. During these processes for example the outcome 

variables b5 for un-weighted and weighted 2000 DHS data, we noticed that each of 

the covariate variables enter in the model (i.e. v501_1) appears confounder by 

changing the coefficients and the significance of variables v501_2, v501_3, v501_4 

and v501_5. Due to the importance of mothers’ marital status and its indirect effects 

on infant and under-five years’ child survival [see Mekonnen and Mekonnen, 2002; 

Anwar et al. 2004], we allow v501_1 (married mothers) variables to enter the model 

with a significance level large enough to become candidate for inclusion in the 

multivariable model. However, the step-wise model selection v501_1 was selected 

by avoiding the others variables v501_2, v501_3, v501_4 and v501_5. 

 

Step-wise Logistic Regression: After we identify the main effect multivariate 

model we checked the model for the effect of interaction terms. Based on the main 

effect multivariate model we form all possible two way interaction terms using the 

variables in the base model. We continued building our model by containing the 

newly formed interaction terms, which are significant at p ≤ 0.25. Based on the 

stepwise model selection criteria we identify the final model (see Appendix A, Table 

A.5 and Table A.6). To correct the problem of heteroscedasticity, from the beginning 
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of the main effect multivariable model and the interaction term variables are all 

tested for heteroscedasticity by running the STATA vce (robust) command. This vce 

(robust) command corrects the standard error of the coefficient estimates for un-

weighted 2000 and 2005 EDHS data (STATA, 2005). 

 

Based on the likelihood ratio test we identify the final model for the outcome 

variable b6_1 and the covariates for weighted 2000 EDHS. The covariates b4_2 

v013_2 and v130_2 from the main effect model were not significant at p ≤ 0.25. The 

likelihood ratio tests suggest that the remaining variables are important to include in 

the model. Since a rather flexible p-value to enter (0.25) was used, we will continue 

to use likelihood ratio tests further to compare the models selected at each step. The 

main effect model covariates b4_2 (female child), v013_2 (mothers’ age at birth) and 

v130_2 (protestant mothers) effect in b6_1 are widely supported by the literature. 

The covariates b4_2, v013_2, v013_3, v130_3, v201_6 and v501_3 and the 

interaction term v501_2v130_3 for un-weighted 2000 EDHS data were not 

significant at p ≤ 0.25. We excluded the covariates v013_2, v201_6 and v501_3 and 

the interaction term from the final model. However, we keep the covariates b4_2 and 

v013_3. The justification for inclusion of these main effect covariates in the final 

models are also based on the literature. For instance, sex of a child and mothers’ age 

at birth are the most important factors in determining infant and under-five years’ 

child survival [Ramanamma and Bambawale, 1980; Mosley and Chen, 1984; Aden 

et al. 1997;  Whitworth and Stephenson, 2002; Mahy, 2003]. In addition we keep the 

interaction term v501_2v130_3 in the final models after it turns out to be significant 

at the significance level where p ≤ 0.25. 
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Using the likelihood ratio test we identify the final model for the outcome 

variable b6_1 and the covariates for weighted 2005 EDHS. The covariates v013_3, 

v130_2, v130_3 and v130_4 from the main effect model were not significant at p ≤ 

0.25. After continuously using the likelihood ratio tests further to compare the 

models selected at each step, the likelihood ratio tests suggest that the remaining 

variables are important to include in the model. The importance of variables for 

inclusion of this main effect model covariate is v130_2 (mothers’ religions), and is 

also supported by literature [see Mekonnen and Mekonnen, 2002; Anwar et al. 

2004]. The outcome variables b6_1 for un-weighted 2005 EDHS the covariates 

v130_3 (mothers’ religion) was also not significant at p ≤ 0.25. But after we 

examined the importance v130_3 covariates effect on b6_1 we decided to include 

them in the final model.  

  

Based on the likelihood ratio test we identify the final model for the outcome 

variable b5 and the covariates for weighted 2000 EDHS. The covariates b4_2, 

v013_2, v013_3 and v201_2 in the main effect model were not significant at             

p ≤ 0.25. The covariates b4_2 and the interaction terms were excluded from the final 

models due to the lower level of significance, which is more than p > 0.9. The 

likelihood ratio tests suggest that the remaining variables are important to include in 

the model. In this regard, there is a large number of studies in the literature [see 

Smucker et al. 1980; Da Vanzo et al. 1983; Mosley and Chen, 1984; Brockerhoff 

and Derose, 1996; Whitworth and Stephenson, 2002; Mahy, 2003] that justify for the 

inclusion of the main effect model covariates v013_2 and v013_3 (mothers’ age at 

birth) and v201_2 (children ever born) on the effect of b5. Here we keep these 

variables in the final model. In a similar way based on the likelihood ratio test we 
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identify the final model for the outcome variable b5 and the covariates for weighted 

2005 EDHS. The covariates v208_3 and v501_5 from the main effect model were 

not significant at p ≤ 0.25. The likelihood ratio tests suggest that the remaining 

variables are important to include in the model. We continued using the likelihood 

ratio tests further to compare the models selected at each step. Based on the 

likelihood ratio test we excluded covariates v501_5 and the interaction terms from 

the final model. However we keep covariates v208_3 in the final model. There are 

studies in literature [see Mosley and Chen, 1984; Mekonnen and Mekonnen, 2002 

Anwar et al. 2004] that justify the importance of variables for the inclusion of these 

main effect model covariates v208_3 (birth in the last 5 years) effect in b5.   

 

3.7.3 Model Building for Inequalities in Access to and   

Utilisation of Child Health Services 

 

In Ethiopia there were no studies that are focused on systematic analysis of 

inequalities in access to and utilisation of child health services. There were only few 

studies regarding problem of access to and utilisation of maternal and child health 

services [see Girma and Genebo (2002); Mekonnen and Mekonnen (2002); Tessema 

et al. (2002)]. In this study an attempt has been made to explore the key determinant 

factors for child health services. In this regard, the study examines how child health 

is significantly affected by these mothers’ bio-demographic and background 

characteristics. For instance, Table 3.11 shows the summary of procedure and 

decision rules for variable selection in the logistic regression multivariate analysis of 

the two models (i.e. model-1 un-weighted observations and model-2 weighted 

observations). Based on the two models, we estimate the logistic regression 
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predicting utilisation of child health services that are related to mothers’ health 

seeking behaviour for both preventive and curative child health services and 

individual-level variables as predictors. These individual–level variables include: 

mothers’ SES, and household characteristics, which include mothers’ bio-

demographic and background characteristics. Here the summary procedure and 

decision rule table used to show the individual level predictors. However, Boco 

(2010) used the table to present both the individual and community level predictors. 

 

Table 3.11 - Summary of Procedure and Decision Rules for Variables Entered 

and Included in the Multivariate Analysis of Inequalities in Access to and 

Utilisation of Child Health Services Models 

 

Model Estimation 

Techniques 

Independent Variables Procedure 

and Software 

Model -1  

Un-weighted  

Standard logit 

discrete time 

Model 

Conventional logistic regression 

model with only individual-level 

variables as predictors. The 

individual level variables include for 

different models: 

 Mothers’ socio-economic status 

and household characteristics.  

logit in Stata 

Model -2 

Weighted 

Standard logit 

discrete time 

Model 

Conventional logistic regression 

model with only individual-level 

variables as predictors.  The 

individual level variables include for 

different models:  

 Mothers’ socio-economic status 

and household characteristics.  

logit in Stata 

 

This study is designed to analyse health inequalities in child health service 

utilisation rather than health-seeking behaviour. Nevertheless, each of the 

independent variables was selected for inclusion in the analysis based on previous 

literature. The independent variables included were maternal age at birth, parity, 

number of children under-5 years of age, educational status of women, marital status, 

work status, religion, and place of residence. The unit of analysis for this study is 

women who had at least one live birth in the five years preceding the survey. The 
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main focus is a number of specific questions asked of women about their children’s 

health from the time of the live birth in the five years preceding the survey. Women 

were asked 1) whether their children were vaccinated, 2) whether their children 

sought treatment for diarrhoea and 3) for fever/cough by a trained health professional 

(i.e. doctor or nurse). For the multivariate analysis, the response category collapsed 

to create a dichotomous variable on the basis of whether or not the children received 

health care. Since the interest was in identifying children at risk because they did not 

receive care, the outcome variables were coded as 1 if the child received vaccination 

and as 0 if the child did not receive. The same coding procedure was applied for 

diarrhoea and fever/cough. ‘The OR is the exponent of the coefficient of the 

regression estimates, and takes a value between zero and infinity. The reference 

group always has an OR of one. All other groups are compared on the basis of the 

reference group. The log of the likelihood function measures the fit between the 

model and the data. The smaller this value is the better the fit’ (Korra, 2002:17). 

 

3.7.3.1 Building a Model for the Effects of Inequalities in Preventive 

Child Health Services 

 

The outcome variables receiving DPT3 childhood vaccination (here and after 

h7) and receiving any type of childhood vaccination (here and after h10), and the 

remainder of variables in Table 3.12 code sheet as potential covariate (wlthind, v025, 

v013, v717 v106 v714 v202 v208 v501 and v130) checked each univariable test 

based on the univariate approach for both 2000 and 2005 EDHS un-weighted and 

weighted data. Since there is no continuous variable, the model building strategy will 

not include the use of fractional polynomials and no power of statistical test was 
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carried out to evaluate the scale of continuous covariates. The logit regression 

models were run independently using STATA for the outcome variables h7 and 

potential covariates (wlthind, v025, v013, v717 v106 v714 v202 v208 v501 and 

v130). The same models were developed for logit regression and run independently 

using STATA for the outcome variable h10 and their potential covariates (wlthind, 

v025, v013, v717 v106 v714 v202 v208 v501 and v130). This logit regression result 

that presents coefficients and standard error for both un-weighted and weighted 2000 

and 2005 EDHS are shown in Appendix A, Table A.7 and Table A.8. Here in this 

part of the model building strategy, to avoid repetition, the detailed analysis carried 

out in the first part of this study (i.e. inequalities in infant and under-five years’ child 

survival) will not be repeated in this part.   

 

Univariate Analysis: In the model building strategy the univariate approach is 

used. In this respect we should choose a significance level large enough to allow the 

wlthind, v025, v013, v717, v106, v714, v201, v208, v501 and v130 to become 

candidates for inclusion in the multivariable analysis for respective models 

mentioned below. When we include all the potential covariates wlthind, v025, v013, 

v717, v106, v714, v201, v208, v501 and v130 in the multivariable model we have to 

create binary and non-binary categorical indicator variables as shown in code sheet 

Table 3.12. Based on this we begin multivariable analysis modelling by including all 

variables significant with p ≤ 0.25. In these models as shown in Table 3.12, except 

the binary variables v025 and v714, all others were non-binary categorical indicator 

variables. These are: wlthind designed as quintile_1, quintile_2, quintile_3, 

quintile_4 and quintile_5. Furthermore, v717 non-binary categorical variable is 

designed as indicator variables v717_0 v717_1 v717_2 v717_3. With the same 
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procedure of non-binary categorical variables creating the indicator variables v106 as 

v106_0, v106_1 and v106_2; v201 as v201_1, v201_2, v201_6; v208 as v208_1 

v208_2 v208_3; v501 as v501_0, v501_1, v501_2, v501_3, v501_4, v501_5 and 

finally v130 as v130_1, v130_2, v130_3, v130_4 will enable us to further investigate 

the effect of these covariates on the likelihood of receiving childhood vaccination h7 

and h10. We also use the Wald statistics to delete variables one by one, least 

significant first. We repeat these processes until all variables are significant. At this 

point, we allowed each of the variables not in the model the opportunity to enter the 

model one by one. 

 

Table 3.12 - Description of variables for the effect of mothers’ SES, bio-

demographic and background characteristics for the outcome variables child 

vaccination, diarrhoea and fever/cough treatment and medical treatment for 

2000 and 2005 EDHS 

 

Vari

able  

Description Codes/Values Name 

1 Ever had DPT3 

Vaccination 

0 = No   

1 = Yes   

h7 

2 Ever had 

Vaccination 

0 = No  

1 = Yes   

h10 

3 No Treatment for 

Diarrhoea 

0 = No 

1 = Yes   

h12y 

4 No Treatment for 

Fever/cough 

0 = No   

1 = Yes   

h32y 

5 Medical Treatment 

for Diarrhoea 

0 = No  

1 = Yes   

h12z 

6 Medical Treatment 

for Fever/cough 

0 = No   

1 = Yes   

h32z 

7 Wealth Index  Wealth Index 

1 = Poorest 

2 = Poorer 

3 = Middle 

4 = Richer 

5 = Richest 

wlthind 

quintile_1 

quintile_2 

quintile_3 

quintile_4 

quintile_5 

8 Place of Residence Place of Residence 

1 = Urban 

2 = Rural 

v025 

v025_1 

v025_2 

9 Age at Birth   Age at Birth   

1 = 15-19Years 

2 = 20-34 Years 

3 = 35-49 Years 

v013 

v013_1 

v013_2 

v013_3 
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10 Mothers’ 

Occupation 

Mothers’ Occupation 

0 = Not Working                      

1 = Professional, Technical & Managerial 

2 = Clerical, Sales, Services & Skilled Manual 

5 = Agricultural Empl Self-empl & Unsk Man 

v717 

v717_0 

v717_1 

v717_2 

v717_3 

11  Mothers’ 

Education 

Mothers’ Education 

0 = No Education                        

1 = Primary Education                                 

2 = Secondary+ Education 

v106 

v106_0 

v106_1 

v106_2 

12 Mother Work 

Status 

Mother Work Status 

0 = Not Working 

1 = Working  

v714 

v714_0 

v714_1 

13 Children Ever Born  Children Ever Born 

1 = 1 Child 

5 = 2-5 Children 

6 = 6+ Children                                                        

v201 

v201_1 

v201_2 

v201_6 

14 Birth in Last 5 Year                                            Birth in Last 5 Year                                            

1 = 1 Child 

2 = 2 Children                              

3 = 3+ Children 

v208 

v208_1 

v208_2 

v208_3 

15 Marital Status  

 

Marital Status  

0 = Unmarried (Never Married)   

1 = Married 

2 = Cohabited (Living Together)      

3 = Widowed  

4 = Divorced 

5 = Separated (Not Living Together) 

v501 

v501_0 

v501_1 

v501_2 

v501_3 

v501_4 

v501_5 

19 Religion  

 

Religion 

1 = Orthodox/Catholic  

2 = Protestant 

3 = Muslim                      

4 = Traditional/Other 

v130 

v130_1 

v130_2 

v130_3 

v130_4 

  

Step-wise Logistic Regression: In the final stage of model building strategy we use 

the step-wise logistic regression. Using the univariate analysis the main effect 

models were selected for both un-weighted and weighted 2000 and 2005 EDHS data. 

In addition, the multivariate analysis carried out using the stepwise process also 

identifies additional covariates in some cases. After we identify the main effect 

multivariate model we checked the model with the effect of interaction terms. Based 

on the main effect multivariate model we form all possible two way interaction terms 

using the variables in the base model. We continued building our model by 

containing the newly formed interaction terms, which are significant at p ≤ 0.25. 
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3.7.3.2 Building a Model for the Effect of Inequalities in Curative Child 

Health Services 

 

The outcome variables seeking treatment for childhood diarrhoea (here and 

after h12y) and seeking treatment for childhood fever/cough (here and after h32y), 

and the remainder of variables in the Table 3.12 code sheet as potential covariate 

(wlthind, v025, v013, v717 v106 v714 v202 v208 v501 and v130) checked each 

univariable test based on the univariate approach for both 2000 and 2005 EDHS un-

weighted and weighted data. The logit regressions models were run independently 

using STATA for the outcome variables h12y and potential covariates (wlthind, 

v025, v013, v717 v106 v714 v202 v208 v501 and v130). The same models were 

developed for logit regression and run independently using STATA for the outcome 

variable h32y and their potential covariates (wlthind, v025, v013, v717 v106 v714 

v202 v208 v501 and v130). These logit regression results were present coefficients 

and standard errors for both un-weighted and weighted 2000 and 2005 EDHS (see 

Appendix A, Table A.9 and A.10). Here in this part of model building strategy to 

avoid repetition the detailed analysis we carried out in the first part of this study (i.e. 

inequalities in infant and under-five years’ child survival) will not be repeated here. 

 

In a similar way, the outcome variables seeking medical treatment for 

childhood diarrhoea (here and after h12z) and seeking medical treatment for 

childhood fever/cough (here and after h32z), and the remainder of variables in the 

Table 3.12 code sheet as potential covariate (wlthind, v025, v013, v717 v106 v714 

v202 v208 v501 and v130) checked each univariable test based on the univariate 

approach for both 2000 and 2005 EDHS un-weighted and weighted data. The logit 
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regression models were run independently using STATA for the outcome variables 

h12z and potential covariates (wlthind, v025, v013, v717 v106 v714 v202 v208 v501 

and v130). The same models were developed for logit regression and run 

independently using STATA for the outcome variable h32z and their potential 

covariates (wlthind, v025, v013, v717 v106 v714 v202 v208 v501 and v130). These 

logit regression results were present coefficients and standard errors for both un-

weighted and weighted 2000 and 2005 EDHS (see Appendix A Table A.11 & A.12).  

 

Univariate Analysis: In the model building strategy the univariate approach is 

used. In this respect we should choose a significance level large enough to allow the 

wlthind, v025, v013, v717, v106, v714, v201, v208, v501 and v130 to become 

candidate for inclusion in the multivariable analysis for respective models mentioned 

above. When we include all the potential covariate wlthind, v025, v013, v717, v106, 

v714, v201, v208, v501 and v130 in the multivariable model we have to create 

binary and non-binary categorical indicator variables as shown in code sheet Table 

3.12. Based on this we begin multivariable analysis modelling by including all 

variables significant with p ≤ 0.25. In these models as shown in Table 3.12, except 

binary variables v025 and v714, all others were non-binary categorical indicator 

variables. We also use the Wald statistics to delete variables one by one, least 

significant first. We repeat these processes until all variables are significant. At this 

point, we allowed each of the variables not in the model the opportunity to enter the 

model one by one. 

 

Step-wise Logistic Regression: In the final stage of the model building strategy 

we use the step-wise logistic regression for the main effect models for both un-
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weighted and weighted 2000 and 2005 EDHS data. After we identify the main effect 

multivariate model we checked the model for the effect of interaction terms. Based 

on the main effect multivariate model we form all possible two way interaction terms 

using the variables in the base model. We continued building our model by 

containing the newly formed interaction terms, which are significant at p ≤ 0.25.  

 

3.8   Summary 

 

        The research methods used in this study apply commonly used quantitative 

research methods. In this study, the 2000 and 2005 EDHS secondary data are used. 

The survey data were collected based on two types of sampling designs. These are 

stratified and cluster sampling. The EDHS have their own strengths and limitations. 

Strengths include furnishing policymakers and planners with detailed information on 

fertility, family planning, infant, child, adult and maternal mortality, maternal and 

child health, nutrition and knowledge of HIV/AIDS and sexually transmitted 

infections [CSA Ethiopia and ORC Macro, (2001a), (2006a)]. Major limitations 

include lack of health services/programs indicators, and that questions about 

vaccinations were asked, but only for surviving children who were born in the five 

years before the interview (Rutstein et al. 2009: 4).  

 

        This Chapter also critically examined the techniques and the underlying 

rationale used to measure the key health inequalities analysis indicators. In this 

study, measuring health data focused on the two categories of research questions. 

These are: the descriptive analysis using statistical techniques, and multivariate 

analysis using the logistic model. In the descriptive analysis the focus is on 
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describing the variable involved in inequalities in infant and under five years’ child 

survival and inequalities in access to and utilisation of child health services. This 

will be discussed in Chapter 4 in detail. The multivariate analysis using the logit 

model focused on investigating health inequalities. In this part, the issues involved 

the measurement of some widely used health outcome variables. This includes the 

infant mortality measure using the direct method of mortality estimation and using 

STATA statistical software for 2000 and 2005 EDHS data. In this study three 

research questions focusing on inequalities in health outcomes (i.e. IMR and U5MR) 

will be estimated. In the multivariate analysis the focus is on measuring inequality in 

infant and under five years child survival which will be discussed in Chapter 5. In 

addition, using the multivariate analysis and logit model, one research question 

focusing on inequalities in access to and utilisation of child health services will be 

estimated and are further discussed in Chapter 6 in detail. 

 

The Chapter also discussed analytical strategy in the case of multivariate 

logistic regression analysis consists of applying two models for each 2000 and 2005 

EDHS data. The first model is based on the un-weighted observations and the second 

model is based on the weighted observations which are adjusted for sampling weight 

using adjustment factors (DHS Statistics Live, 2011a). The model building strategy 

was first started using the univariate analysis approach. After identifying the 

covariate variables in the multivariate analysis using step-wise logistic regression 

methods, the final models of the multivariate analysis were selected. This 

multivariate analysis was carried out for selected variables in the literature which 

were considered as the major determinants of infant and under-five years’ child 

survival, and access to and utilisation of child health services. The multivariate 
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analysis was focused mainly on three major areas and the key determinants of infant 

and under-five years’ child survival. These are: parental SES; maternal and delivery 

care services and mothers’ bio-demographic and background characteristics.   

 

Similarly, the multivariate analysis was focused on major area that is 

considered in the literature as key determinants of inequalities in access to and 

utilisation of child health services. These are maternal age at birth, number of 

children ever born (i.e. parity), number of children under five years of age (i.e. birth 

interval or spacing), wealth or income, educational status of women, marital status, 

work status, religion, and place of residence. There are two major areas of focus 

concerning the multivariate analysis. These are: firstly, a focus on childhood disease 

prevention which includes immunisation for vaccine preventable diseases; and 

secondly, a focus on curative health services provided for the childhood diseases, 

diarrhoea and fever/cough or ARI. In earlier stages of the model building strategy we 

identified each variable using the univariate analysis approach. Both the un-weighted 

and weighted model includes control variables that are important to the main effect 

models. In the model building strategy we begin with a univariate description of all 

covariates. The variables involved in the infant and child survival study for 2000 and 

2005 EDHS are all categorical variables. In the final stage of the model building 

strategy we use the step-wise logistic regression. The stepwise processes, using 

STATA software forward selection with backward elimination with program enter 

(pe) set at 0.25 and program reject (pr) set at 0.9, identified the main effect models 

for both un-weighted and weighted 2000 and 2005 EDHS data (STATA, 2005). 
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Chapter 4: Descriptive Analysis of Health Inequalities in Ethiopia  

 

4.1  Introduction 

 

Infant and under-five years’ child survival and access to and utilisation of child 

health services depend on various factors. The aim of this chapter is to identify and 

discuss a number of factors on which some relevant data is available from two 

rounds of the Ethiopia Demographic Health and Survey (EDHS). The chapter 

provides the background to subsequent analysis that follows in the other chapters. 

Descriptive presentations of variable specifications that are used in the multivariate 

logistic regression are focused on the two major parts of this thesis. These are: 

variables specified and used to measure infant and under-five years’ child survival; 

and access to and utilisation of child health services. The variables specified and 

used to determine infant and under-five years’ child survival were selected based on 

widely available literature that we already discussed in Chapter 1 brief review of 

literature part. The independent variables that affect infants and under-five years’ 

child survival are discussed and examined in three parts. These are: parental socio-

economic status (SES); maternal and delivery care services and mothers’ bio-

demographic and background characteristics.  

  

Similarly, variables specified and used that determine access to and utilisation 

of child health services were selected based on widely available literature (see 

Chapter 1, section 1.3). The preventive health care services include immunisation 

against childhood diseases and curative health care services include treatment of 
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childhood illnesses like diarrhoea and fever/cough or acute respiratory infection 

(ARI). The dependent variables that affect access to and utilisation of child health 

services are discussed and examined in three parts. These are: child vaccination; 

childhood diseases diarrhoea and fever/cough treatment; childhood diseases 

diarrhoea and fever/cough medical treatment at health facility (HF). Here all the 

dependent variables are affected by the independent variables which are focused on 

three major areas. These are: mothers’ SES and place of residence; mothers’ bio-

demographic characteristics and mothers’ background characteristics.  

 

4.2 Variables Used for Inequalities in Infant and Under-five 

Years’ Child Survival  

 

The logistic regression analysis focused on the survival rate of infants and 

children under-five years as dependent variables. We already selected independent 

variables based on widely available literature that we already discussed in Chapter 1 

brief review of literature part. The independent variables that affect the infants and 

under-five years’ child survival rates will be discussed and examined in three parts. 

The first part is focusing on the multivariate analysis that estimates the independent 

variables of parental SES (see Table 4.1 and 4.2). These include parental SES 

indicators such as asset (wealth) index, mothers’ occupation and education, mothers’ 

partners’ occupation and education. In the second part (see Table 4.3 and 4.4) the 

survival rate of infants and children of under-five years is shown as dependent 

variable, while the independent variables estimated includes maternal and delivery 

care services. The independent variables include antenatal care visits, tetanus 

injections, prenatal care during pregnancy, place of delivery and delivery by 



 190 

caesarean section. The third part (see Table 4.5 and 4.6) is focused on the survival of 

infants and children under-five years as a dependent variable while the independent 

variables estimated are mothers’ demographic and background characteristics. These 

include the mother’s age at birth, children ever born, births in the five year preceding 

the survey, mother’s marital status and religion.  

 

This study analyses responses from 12,260 and 11,163 women aged 15-49 for 

the number of pregnancies of 7 or more months duration of the live births for those 

who have at least one child under the age of five for 2000 and 2005 EDHS 

respectively. Stillbirths, which are foetal deaths to pregnancies lasting seven or more 

months were 234 and 117 for the 2000 and 2005 EDHS respectively, were excluded 

from the analyses. The information on birth history, as well as personal and 

household characteristics, health service utilisation and child health was also 

collected (CSA Ethiopia and ORC Macro, 2001a, 2006a). For the purposes of this 

study analyses were restricted to children born within 5 years of the survey. This is 

because, as Macassa et al. (2003a) argued, restricting the analysis to only children 

born within and less than 10 years before the survey serves two purposes. First, the 

quality of the birth history information for recent births has less recall error than for 

more distant births. Second, the assumption of a static risk profile using retrospective 

data is least violated when using recent births. Regarding the EDHS, technical details 

and its sampling frame have been reported in the official EDHS Report. The 

response rate of women is also 98% (CSA Ethiopia and ORC Macro, 2001a, 2006a). 

 

Parental socio-economic status: Includes the household wealth index and 

parental education and occupation as the major component. The DHS wealth index is 
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widely employed to examine health, population, nutrition, education, and other 

indicators of societal well-being according to economic status (Rutstein, 2008). 

Household wealth, as measured by a principal components approach to data on 

multiple household assets and characteristics looks at the dwelling’s construction 

material (Chalasani, 2010). The wealth index is used as an indicator of economic 

status. The wealth index variables are divided in to five quintiles. These five 

categories: richest as the highest level of economic status, richer as the second higher 

level of economic status, middle, poorer as the second lower level of economic status 

and poorest for the lowest level of economic status.   

 

 

Parental education and occupation are used as indicators of socio-economic 

position (Macassa et al. 2003a). In the DHS data, the parental education variable 

refers to the highest level of education attained. There are 4 categories: no education, 

primary, secondary, and higher education. For the purposes of this study 3 categories 

of variable were created: (1) no education; (2) primary education and (3) secondary 

and higher education. There were 10 categories of parental (mothers and their 

partners) occupations: not working; professional, technical, and managerial; clerical; 

sales; agricultural self-employed; agricultural employees; household and domestic; 

services; skilled manual workers; and unskilled manual workers. For the purposes of 

this study these 10 categories of occupations were merged into 4 groups: (1) not 

working; (2) professionals, technical and managerial; (3) clerical, sales, services, and 

skilled manual workers and (4) agricultural self-employed, agricultural employees, 

unskilled manual worker. 

 

 



 192 

Table 4.1- Description of the variables used in the logistic regression analysis, infant death by parental socio-economic position, for Ethiopia DHS 

2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

Infant 

Death 

(N) 

Infant 

Death 

(%) 

Infant 

Death 

(N) 

Infant 

Death 

(%) 

Infant 

Death 

(N) 

Infant 

Death 

(%) 

Infant 

Death 

(N) 

Infant 

Death 

(%) 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

954 

152 

166 

215 

219 

202 

100 

15.93 

17.40 

22.54 

22.96 

21.17 

664 

160 

132 

153 

128 

91 

100 

24.10 

19.88 

23.04 

19.28 

13.70 

1,121 

217 

220 

271 

263 

150 

100 

19.40 

19.65 

24.18 

23.43 

13.34 

827 

163 

178 

225 

163 

98 

100 

19.72 

21.56 

27.24 

19.63 

11.85 

Mothers’ Occupation 

Not Working  

Professional, Technical and Managerial 

Clerical, Sale, Service and Skilled Manuals  

Agri. Employed, Self-empl. and Unskilled Manuals 

951* 

344 

2 

199 

406 

100 

36.17 

0.21 

20.93 

42.69 

661* 

446 

2 

82 

131 

100 

67.47 

0.30 

12.41 

19.82 

1,118* 

426 

4 

235 

453 

100 

38.10 

0.34 

20.99 

40.57 

825* 

576 

3 

74 

172 

100 

69.88 

0.31 

8.94 

20.87 

Mothers’ Education 

No Education  

Primary Education  

Secondary+ Education 

954 

790 

121 

43 

100 

82.81 

12.68 

4.51 

827 

681 

129 

18 

100 

82.30 

15.54 

2.17 

1,121 

952 

131 

38 

100 

84.94 

11.67 

3.40 

664 

539 

98 

27 

100 

81.17 

14.76 

4.07 

Partners’ Occupation  

Not Working  

Professional, Technical and Managerial  

Clerical, Sale, Service and Skilled Manuals  

Agri. Employed, Self-empl. and Unskilled Manuals 

948* 

10 

19 

149 

770 

100 

1.05 

2.00 

15.72 

81.22 

655* 

5 

12 

60 

578 

100 

0.76 

1.83 

9.16 

88.24 

1,116* 

6 

26 

130 

954 

100 

0.54 

2.31 

11.65 

85.50 

819* 

3 

8 

50 

758 

100 

0.34 

0.94 

6.12 

92.59 

Partners’ Education  

No Education  

Primary Education  

Secondary+ Education 

944* 

639 

207 

98 

100 

67.69 

21.93 

10.38 

656* 

436 

158 

62 

100 

66.46 

24.09 

9.45 

1,111* 

738 

272 

101 

100 

66.45 

24.51 

9.04 

821* 

526 

234 

61 

100 

64.10 

28.48 

7.42 

Note: * The difference in infant deaths among different mothers’ occupation, partners’ occupation and education arise from the 

missing values. 
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The 15,367 and 14,070 women aged 15–49 years that were interviewed during 

the survey contributed to a total of 12,260 and 11,163 live births for 2000 and 2005 

EDHS respectively. For the purpose of this study the analyses were restricted to 

pregnancies of 7 or more months duration of the live births for those who have at 

least one child under the age of five years (CSA Ethiopia and ORC Macro, 2001a, 

2006a). The relation of parental SES - measured by mothers’ and their partners’ 

wealth, occupation and education, to infant and under-five years’ child mortality was 

studied separately. The infant mortality (0-11 months) and under-five years’ child 

mortality (0–59 months) was based on the consideration that mortality and its 

determinants might be different at different age segments of a child’s life.  

 

In relation to parental SES, infants and under-five years’ child deaths vary 

among different mothers and their partners’ wealth, occupation and education as 

shown in Table 4.1 and 4.2. Out of the total number of live births of 10,873 and 

12,260, for un-weighted and weighted observations for 2000 EDHS, the infant deaths 

were 954 and 1,121 in that respective order. In addition, out of the total number of 

live births of 9,861 and 11,163 for un-weighted and weighted observations for 2005 

EDHS, the infant deaths were 664 and 827 respectively. However, the number of 

under-five years’ child deaths is relatively higher for the same period. For instance, 

out of the total number of live births of 10,873 and 12,260 for un-weighted and 

weighted observations for 2000 EDHS, the under five years’ child deaths were 1,313 

and 1,508 respectively. Similarly out of the total number of live births of 9,861 and 

11,163 for un-weighted and weighted observations for 2005 EDHS, under-five years’ 

deaths were 859 and 1,054 in that respective order. 
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Table 4.2 - Description of the variables used in the logistic regression analysis of under-five (U5) years’ child deaths by parental socio-economic 

status, for Ethiopia DHS 2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

U5 Child 

Death (N) 

U5 Child 

Death 

(%) 

U5 Child 

Death (N) 

U5 Child 

Death 

(%) 

U5 Child 

Death (N) 

U5 Child 

Death (%) 

U5 Child 

Death (N) 

U5 Child 

Death 

(%) 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

1,313 

217 

222 

304 

289 

281 

100 

16.53 

16.91 

23.15 

22.01 

21.40 

859 

219 

174 

195 

160 

111 

100 

25.49 

20.26 

22.70 

18.63 

12.92 

1,508 

307 

284 

377 

346 

194 

100 

20.37 

18.84 

24.99 

22.93 

12.88 

1,054 

222 

234 

276 

206 

116 

100 

21.08 

22.16 

26.20 

19.59 

10.97 

Mothers’ Occupation  

Not Working  

Professional, Technical and Managerial  

Cleric, Sale, Service and Skilled Manuals  

Agri. Empl., Self-empl. & Unsk Manuals 

1310* 

464 

2 

284 

560 

100 

35.42 

0.15 

21.68 

42.75 

856* 

580 

2 

102 

172 

100 

67.76 

0.23 

11.92 

20.09 

1,505* 

555 

4 

329 

617 

100 

36.85 

0.25 

21.92 

40.98 

1,051* 

744 

3 

89 

215 

100 

70.79 

0.25 

8.50 

20.47 

Mothers’ Education  

No Education  

Primary Education  

Secondary+ Education 

1,313 

1,105 

159 

49 

100 

84.16 

12.11 

3.73 

859 

714 

112 

33 

100 

83.12 

13.04 

3.84 

1,508 

1,292 

171 

45 

100 

85.65 

11.35 

3.0 

1,054 

887 

147 

20 

100 

84.19 

13.89 

1.92 

Partners’ Occupation  

Not Working  

Professional, Technical and Managerial  

Cleric, Sale, Service and Skilled Manuals  

Agri. Empl., Self-empl. & Unsk Manuals 

1,304* 

14 

28 

198 

1,064 

100 

1.07 

2.15 

15.18 

81.60 

850* 

6 

15 

71 

758 

100 

0.71 

1.76 

8.35 

89.18 

1,502* 

12 

32 

168 

1,290 

100 

0.83 

2.13 

11.19 

85.85 

1,045* 

5 

10 

55 

975 

100 

0.43 

0.97 

5.24 

93.36 

Partners’ Education  

No Education  

Primary Education  

Secondary+ Education 

1,299* 

907 

271 

121 

100 

69.82 

20.86 

9.31 

850* 

575 

204 

71 

100 

67.65 

24.00 

8.35 

1,497* 

1,039 

344 

114 

100 

69.39 

22.97 

7.64 

1,045* 

694 

282 

69 

100 

66.37 

26.99 

6.64 

Note: * The difference in under-five years’ child deaths among different mothers’ occupation, partners’ occupation and education arise 

from the missing values.  
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Maternal and delivery care services: This includes tetanus injections, prenatal 

care and antenatal care visits during pregnancy, delivery and caesarean section 

delivery services. Tetanus toxoid immunisation during pregnancy, antenatal care and 

delivery by trained health professionals (i.e. doctors, nurses and midwives) are three 

of the main indicators of maternal and delivery care services (Stewart et al. 1997). 

The WHO recommends that all women at birth bearing age of 15-49 receive two 

tetanus toxoid injections during their first pregnancy (WHO, 1987). In the DHS, 

women particularly at birth bearing age of 15-49 are only asked about tetanus toxoid 

immunisation received during pregnancy for births occurring in the past three to five 

years. Antenatal care provides an opportunity for a variety of preventive 

interventions for pregnant women, including tetanus toxoid immunisations, nutrition 

education, and counselling about their plans for delivery and postpartum family 

planning (Stewart et al. 1997).     

 

In the DHS data, the tetanus injection variable referred to the percentages of 

women having a birth in the last five years, distributed by number of tetanus toxoid 

injections received during the pregnancy of the most recent birth (DHS Statistics, 

2011b). There were 9 categories: received no tetanus injection, received 1 dose, 2 

doses, 3 doses, 4 doses, 5 doses, 6 doses, 7 and more doses of tetanus injection, and 

those mothers who do not know whether they received tetanus injections or not. For 

the purposes of this study we excluded the response of those mothers who do not 

know whether they received tetanus injections or not from the analysis. Three 

categories of the same variable were created: (1) received no tetanus injection; (2) 

received 1 to 3 dose of tetanus injection and (3) received 4 to 7 or more doses of 

tetanus injection. Prenatal care during pregnancy in EDHS data recorded at the same 
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time where mothers receiving tetanus injection. In this study, due to small number of 

observations for this category, we excluded prenatal care by traditional birth 

attendants and trained traditional birth attendants. There were two categories of 

prenatal care: (1) no prenatal care, and (2) prenatal care by health professionals (i.e. 

doctors, nurses and midwives). 

 

Similarly, antenatal visits during pregnancy referred to the percentage of 

women who gave birth in the last 5 years, distributed by highest type of provider of 

antenatal care (Ibid, 2011b). There were 19 categories: no antenatal visits, 1, 2, 3, 4, 

5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 20 antenatal visits, and those mothers who do 

not know whether they had an antenatal visits or not. In this study we excluded those 

mothers who do not know whether they had antenatal care visits or not. We followed 

WHO recommendation to categorise antenatal visit (Berg, 1995). We created three 

categories of antenatal visit: (1) no antenatal, (2) 1-3, and (3) 4 and more antenatal 

visits. In addition, delivery care services referred to the distribution of live births by 

place of delivery (DHS Statistics Live, 2011b). There were 10 categories:  

respondents’ home, other home, forest/bush, Government hospital, Government HC, 

Government HP, private hospital/clinic, private doctor, NGO health facility (HF) and 

other. Remote rural settings where makeshift huts are not significantly different from 

the forest/bush were not categorised separately. The categories for delivery place 

were reduced to 3: (1) home delivery, (2) public HF delivery or (3) private HF and 

other delivery. We use the caesarean section delivery categorisation without 

changing the DHS method (see Table 4.3 and 4.4). The caesarean section delivery 

were categorised into 2: (1) no caesarean section and (2) caesarean section. 
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Table 4.3 - Description of the variables used in the logistic regression analysis of infant deaths by maternal and delivery care services for Ethiopia 

DHS 2000 and 2005 Data  
   

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

Infant 

Death 

(N) 

Infant 

Death 

(%) 

Infant 

Death 

(N) 

Infant 

Death 

(%) 

Infant 

Death 

(N) 

Infant 

Death 

(%) 

Infant 

Death 

(N) 

Infant 

Death 

(%) 

Tetanus Injection 

No Tetanus Injection 

1-3 Tetanus Injection 

4-7 Tetanus Injection 

431* 

329 

90 

12 

100 

76.33 

20.88 

2.78 

317* 

245 

63 

9 

100 

77.29 

19.87 

2.84 

487* 

392 

92 

3 

100 

80.47 

18.95 

0.58 

384* 

290 

84 

10 

100 

75.51 

21.95 

2.54 

Prenatal Care 

No Prenatal Care  

Prenatal Care by Health Professional                

428* 

301 

127 

100 

70.33 

29.67 

318* 

236 

82 

100 

74.21 

25.79 

484* 

358 

126 

100 

74.04 

25.96 

386 

278 

107 

100 

72.13 

27.87 

Antenatal Visit 

No Antenatal Visit 

1-3 Antenatal Visit 

4+ Antenatal Visit 

429* 

301 

80 

48 

100 

70.16 

18.65 

11.19 

318* 

236 

43 

39 

100 

74.21 

13.52 

12.26 

485* 

358 

96 

31 

100 

73.81 

19.82 

6.37 

386 

278 

67 

41 

100 

72.08 

17.20 

10.72 

Delivery Services 

Home Delivery  

Public Health Facility (HF) Delivery                  

Private Health Facility (HF) and Other Delivery 

947† 

860 

78 

9 

100 

90.81 

8.24 

0.95 

648† 

591 

48 

9 

100 

91.20 

7.41 

1.39 

1,118† 

1,057 

55 

6 

100 

94.58 

4.88 

0.54 

817† 

762 

52 

3 

100 

93.30 

6.39 

0.31 

Caesarean Section Delivery Services 

No Caesarean Section Delivery 

Caesarean Section Delivery 

949† 

933 

16 

100 

98.31 

1.69 

664 

656 

8 

100 

98.80 

1.20 

1,120† 

1,113 

7 

100 

99.40 

0.60 

827 

817 

10 

100 

98.75 

1.25 

 

Note: * The difference in infant deaths among mothers with different maternal health services (i.e. tetanus injection, prenatal care and 

antenatal visit) arise from the missing values. † In addition, the difference in infant deaths among mothers with different delivery cares 

services (i.e. delivery services and caesarean section) also arise from the missing values. 
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In relation to maternal care services, the infants and under-5 years’ child deaths 

vary among different mothers’ tetanus injections, prenatal and antenatal visits during 

pregnancy (see Table 4.3 and 4.4). For example, out of the total number of live births 

of 7,178 and 7,928 for un-weighted and weighted observations for 2000 EDHS, the 

infant deaths were 429 and 485 respectively. In addition, out of the total number of 

live births of 6,542 and 7,277 for un-weighted and weighted observations for 2005 

EDHS, the infant deaths were 318 and 386 respectively. However, the number of 

under-5 years’ child deaths is relatively higher for the same period. For instance, out 

of the total number of live births of 7,178 and 7,928 for un-weighted and weighted 

observations for 2000 EDHS, the under-5 years’ deaths were 564 and 621 

respectively. In addition, out of the total number of live births of 6,542 and 7,277 for 

un-weighted and weighted observations for 2005 EDHS, the under-5 years’ deaths 

were 387 and 463 in the respective order. 

 

However, the live births according to maternal care (i.e. tetanus injection, 

prenatal and antenatal) were lower than the delivery care services. Out of 10,873 un-

weighted live births observations for 2000 EDHS, the tetanus injection, prenatal care 

and antenatal visit valid case was 7,229 (66.5%), 7,190 (66.13%) and 7,233 (66.5%) 

respectively. Similarly, out of 9,861 un-weighted live births observations for 2005 

EDHS, the tetanus injection, prenatal care and the antenatal visit valid case was 

6,475 (65.7%),  6,515 (66.1%), 6,542 (66.3%) respectively. But the valid case of 

delivery for un-weighted live births observations for 2000 and 2005 EDHS were 

10,860 (99.9%) and 9,831 (99.7%) respectively. The caesarean section delivery for 

un-weighted live births observations for 2000 and 2005 EDHS, were 10,780 (99.1%) 

and 9,859 (99.98%) respectively. 
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Table 4.4 - Description of the variables used in the logistic regression analysis of under-five (U5) years child death by maternal and delivery care 

services for Ethiopia DHS 2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

U5 Child  

Death (N) 

U5 Child  

Death 

(%) 

U5 Child  

Death (N) 

U5 Child  

Death 

(%) 

U5 Child 

Death (N) 

U5 Child 

Death 

(%) 

U5Child 

Death (N) 

U5 Child 

Death 

(%) 

Tetanus Injection 

No Tetanus Injection 

1-3 Tetanus Injection 

4-7 Tetanus Injection 

567* 

435 

116 

16 

100 

76.72 

20.46 

2.82 

384* 

294 

79 

11 

100 

76.56 

20.57 

2.86 

624* 

499 

116 

9 

100 

80.00 

18.50 

1.51 

461* 

341 

108 

12 

100 

74.09 

23.34 

2.57 

Prenatal Care 

No Prenatal Care  

Prenatal Care by Health Professional                

563* 

407 

156 

100 

72.29 

27.71 

387* 

292 

95 

100 

75.45 

24.55 

620* 

470 

150 

100 

75.86 

24.14 

463* 

339 

124 

100 

73.14 

26.86 

Antenatal Visit 

No Antenatal Visit 

1-3 Antenatal Visit 

4+ Antenatal Visit 

564* 

407 

95 

62 

100 

72.16 

16.84 

10.99 

387* 

292 

46 

49 

100 

75.45 

11.89 

12.66 

621* 

470 

111 

40 

100 

75.68 

17.84 

6.48 

463* 

339 

72 

52 

100 

73.10 

15.60 

11.30 

Delivery Services 

Home Delivery  

Public HF Delivery 

Private HF and Other Delivery 

1,302† 

1,190 

102 

10 

100 

91.40 

7.83 

0.77 

838† 

769 

56 

13 

100 

91.77 

6.68 

1.55 

1,501† 

1,426 

67 

8 

100 

95.03 

4.45 

0.53 

1,033† 

972 

58 

3 

100 

94.06 

5.65 

0.29 

Caesarean Section Delivery Services 

No Caesarean Section Delivery  

Caesarean Section Delivery 

1,304† 

1,286 

18 

100 

98.62 

1.38 

859† 

851 

8 

100 

99.07 

0.93 

1,507† 

1,500 

7 

100 

99.54 

0.46 

1,054† 

1,044 

10 

100 

99.02 

0.98 

 

Note: * The difference in under-five years’ child deaths among mothers with different maternal health services (i.e. tetanus injection, 

prenatal care and antenatal visit) arise from the missing values. † In addition, the difference in under-five years’ child deaths among 

mothers with different delivery care services (i.e. delivery services and caesarean section) arises from the missing values. 
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Mothers’ bio-demographic and background characteristics: This includes 

mothers’ bio-demographic (i.e. mothers’ age at birth, children ever born and births in 

the last five years) and mothers’ background characteristics (i.e. marital status and 

religion). The reproductive preference for spacing (birth interval) instead of limiting 

is peculiar to sub-Saharan Africa (Rafalimanana and Westoff, 2001). Well-

documented earlier studies show the detrimental effects of short birth intervals on the 

lives of women and children [National Research Council, (1989); Population 

Reference Bureau, (1995)]. Mothers’ background characteristics like marital status 

and religion exert influence on maternal service utilisation like antenatal care in 

Ethiopia (Mekonnen and Mekonnen, 2002). 

 

In the DHS data, mothers’ age at birth variables referred to percentages of 

women who had a first birth in the specified age groups (DHS Statistics Live, 

2011c). There were seven mothers’ age group categories: 15-19, 20-24, 25-29, 30-

34, 35-39, 40-44 and 45-49. For the purpose of this study three categories were 

created: (1) 15-19, (2) 20-34, and (3) 35-49. In addition, children ever born variables 

referred to the percentage of women with a specified number of children ever born 

(DHS Statistics Live, 2011d). There were 16 categories of children ever born 

variables: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 and 16 children. For the 

purpose of this study three categories were created: (1) 1 child, (2) 2-5 children, and 

(3) 6 or more children. Similarly, births in the last 5 years variables referred to the 

percentage of births in the 5 years preceding the survey by specified grouped number 

of months since the preceding birth (Ibid, 2011e). There were six categories of birth 

in the last 5 years variables: 1, 2, 3, 4, 5, and 6 children. For the purpose of this study 

3 categories were created: (1) 1 child, (2) 2 children, and (3) 3 and more children. 
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Table 4.5 - Description of the variables used in the logistic regression analysis of infant deaths by mothers’ bio-demographic and background 

characteristic for Ethiopia DHS 2000 and 2005 Data  

 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

Infant  

Death (N) 

Infant  

Death (%) 

Infant  

Death (N) 

Infant  

Death (%) 

Infant  

Death (N) 

Infant  

Death (%) 

Infant  

Death (N) 

Infant  

Death (%) 

Sex of a Child 

Male  

Female 

954 

522        

432 

100 

54.72      

45.28 

664 

394        

270 

100 

59.34      

40.66 

1121 

615   

506 

100 

54.83      

45.17 

827 

496 

331 

100 

59.98      

40.02 

Mothers’ Age at Birth 

15-19 Years 

20-34 Years 

35-49 Years 

954 

67        

656        

231 

100 

7.02      

68.76      

24.21 

664 

54        

451        

159 

100 

8.13      

67.92      

23.95 

1121 

74  

782   

265 

100 

6.59      

69.76      

23.65 

827 

 67     

561   

199 

100 

8.17      

67.78      

24.05 

Children Ever Born  

1 Child 

2-5 Children 

6+ Children 

954 

128        

492        

334 

100 

13.42      

51.57      

35.01 

664 

80        

349        

235 

100 

12.05      

52.56      

35.39 

1121 

135   

571   

415 

100 

12.08      

50.93      

36.98 

827 

  88   

427   

312 

100 

10.68      

51.56      

37.75 

Birth in Last 5 Year  

1 Child 

2 Children 

3+ Children 

954 

245        

441        

268 

100 

25.68      

46.23      

28.09 

664 

165        

319        

180 

100 

24.85      

48.04      

27.11 

1121 

266   

517   

338 

100 

23.78      

46.10      

30.12 

827 

184   

403   

240 

100 

22.33      

48.68      

28.99 

Marital Status  

Unmarried 

Married 

Cohabited (Living Together) 

Widowed 

Divorced 

Separated (Not Living Together) 

954 

    4        

822      

  21      

  19      

  57      

  31 

100 

0.42      

86.16       

2.20       

1.99       

5.97       

3.25 

664 

    3        

603                    

  10             

    8          

  30     

  10 

100 

0.45      

90.81       

1.51       

1.20       

4.52       

1.51 

1121 

4  

972   

16   

22   

72   

35 

100 

0.40      

86.68       

1.40       

1.99       

6.43       

3.10 

827 

   1    

752   

  10   

  10   

  41    

  13 

100 

0.12      

90.93       

1.23       

1.24       

4.93       

1.55 

Religion  

Orthodox/Catholic 

Protestant 

Muslim 

Traditional/Other 

954 

412        

121        

391 

  30                      

100 

43.19      

12.68      

40.99          

3.14 

664 

279        

117        

255            

13 

100 

42.02      

17.62      

38.40       

1.96 

1121 

573 

149    

354  

  45 

100 

51.08      

13.28      

31.62       

4.02 

827 

375 

150 

288 

  14 

100 

45.38      

18.13      

34.79       

1.70 
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In DHS, marital status is referred to as a percentage of the women surveyed 

according to current status of marriage or cohabitation (DHS Statistics Live, 2011f). 

There were 6 categories of marital status: never married, married, cohabited (living 

together), widowed, divorced and separated (not living together). There were also 6 

categories of religion: Orthodox Christianity, Catholic Christianity, Protestant 

Christianity, Muslim, Traditional and Other. For this study 4 categories were created: 

(1) Orthodox/Catholic Christianity, (2) Protestant Christianity, (3) Muslim, and (4) 

Traditional/Other. 

 

In relation to mothers’ bio-demographic characteristic, infants and under-5 

years’ child deaths vary depending on mothers’ age at birth, children ever born, and 

births in the last 5 years. Moreover, in relation to mothers’ background 

characteristics; infants and under-5 years’ child deaths vary among different 

mothers’ marital status and religion (see Table 4.5 and 4.6). Similarly, infants and 

under-5 years’ child deaths vary depending on the child sex. For mothers bio-

demographic and background characteristics, and child sex variables out of the total 

number of live births of 10,873 and 12,260 for 2000 EDHS un-weighted and 

weighted observations, the infant deaths were 954 and 1,121 respectively. In 

addition, out of the total number of live births of 9,861 and 11,163 for 2005 EDHS 

un-weighted and weighted observations, the infant deaths were 664 and 827 in their 

respective orders. Similarly, out of the total number of live births of 10,873 and 

12,260 for 2000 EDHS un-weighted and weighted observations, the under-5 years’ 

child deaths were 1,313 and 1,508 in their respective order. Out of the total number 

of live births of 9,861 and 11,163 for 2005 EDHS un-weighted and weighted 

observations, the under-5 years’ child deaths were 859 and 1,054 respectively. 
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Table 4.6 - Description of the variables used in the logistic regression analysis of under-five (U5) years child deaths by mothers’ bio-demographic 

and background characteristic for Ethiopia DHS 2000 and 2005 Data 

  

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

U5 Child 

Death (N) 

U5 Child 

Death (%) 

U5 Child  

Death (N) 

U5 Child  

Death (%) 

U5 Child  

Death (N) 

U5 Child 

 Death (%) 

U5 Child  

Death (N) 

U5 Child 

Death (%) 

Sex of a Child 

Male  

Female 

1,313 

717 

596 

100 

54.61 

45.39 

859 

488 

371 

100 

56.81 

43.19 

1,508 

828 

680 

100 

54.90 

45.10 

1054 

594 

460 

100 

56.36 

43.64 

Mothers’ Age at Birth 

15-19 Years 

20-34 Years 

35-49 Years 

1,313 

75 

894 

344 

100 

5.71 

68.09 

26.20 

859 

64 

579 

216 

100 

7.45 

67.40 

25.15 

1,508 

83 

1,031 

394 

100 

5.48 

68.37 

26.15 

1,054 

83 

699 

272 

100 

7.85 

66.30 

25.84 

Children Ever Born  

1 Child 

2-5 Children 

6+ Children 

1,313 

152 

695 

466 

100 

11.58 

52.93 

35.49 

859 

96 

441 

322 

100 

11.18 

51.34 

37.49 

1,508 

157 

779 

572 

100 

10.38 

51.68 

37.94 

1,054 

107 

527 

420 

100 

10.17 

49.95 

39.89 

Birth in Last 5 Year  

1 Child 

2 Children 

3+ Children 

1,313 

340 

648 

325 

100 

25.89 

49.35 

24.75 

859 

214 

424 

221 

100 

24.91 

49.36 

25.73 

1,508 

356 

745 

407 

100 

23.62 

49.37 

27.01 

1,054 

244 

521 

288 

100 

23.19 

49.48 

27.33 

Marital Status  

Unmarried 

Married 

Cohabited (Living Together) 

Widowed 

Divorced 

Separated (Not Living Together) 

1,313 

6 

1,129 

21 

30 

79 

48 

100 

0.46 

85.99 

1.60 

2.28 

6.02 

3.66 

859 

3 

774 

14 

14 

38 

16 

100 

0.35 

90.10 

1.63 

1.63 

4.42 

1.86 

1,508 

5 

1,304 

16 

32 

94 

57 

100 

0.32 

86.52 

1.04 

2.09 

6.23 

3.79 

1,054 

1 

957 

14 

13 

50 

19 

100 

0.09 

90.84 

1.32 

1.25 

4.77 

1.74 

Religion 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

1,313 

533 

161 

572 

47 

100 

40.59 

12.26 

43.56 

3.56 

859 

350 

152 

341 

16 

100 

40.75 

17.69 

39.70 

1.86 

1,508 

757 

199 

494 

58 

100 

50.20 

13.17 

32.77 

3.86 

1,054 

475 

193 

368 

18 

100 

45.01 

18.34 

34.94 

1.71 
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4.3 Variables Used in Access to and Utilisation of Child Health 

Services 

 

Child health care services include the three most preventive health care 

services available in most primary health care service providers. These are 

preventive health care services which include immunisation against childhood 

diseases and curative health care services which include treatment of childhood 

illnesses like diarrhoea and fever/cough or acute respiratory infection (ARI). Earlier 

studies show that, despite the low cost of basic childhood immunisations, nearly 3 

million children still die each year from vaccine-preventable diseases (Bos and 

Batson, 2000:5). 

 

The multivariate analysis result for 2000 and 2005 EDHS is shown in Chapter 

6 from Table 6.1 to Table 6.6. This logistic regression analysis focused on the access 

to and utilisation of child health services as a dependent variable. The independent 

variables that affect the access to and utilisation of child health services will be 

discussed and examined in three parts. For the first part (see Table 4.7 and Table 

4.8), the logistic regression multivariate analysis was focused on the dependent 

variable child vaccination, and the independent variables of mothers’ SES, place of 

residence, bio-demographic and background characteristics. The independent 

variables which include the list of variables of mothers’ SES like asset (wealth) 

index, occupation, work status and education were examined. The independent 

variables which include place of mothers’ residence, was categorised into urban and 

rural using the de facto place of residence where the mothers were interviewed. In 
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addition, the independent variables for mothers’ bio-demographic characteristics 

include mothers’ age at birth and parity (i.e. children ever born and births in the five 

years preceding the survey). The independent variables for mothers’ background 

characteristics also included marital status and religion. 

 

In the second part (see Table 4.9 and Table 4.10) the logistic regression 

multivariate analysis was focused on the dependent variables diarrhoea or 

fever/cough treatment, whilst the independent variables are mothers’ SES, bio-

demographic and background characteristics. The third part (see Table 4.11 and 

Table 4.12) of the logistic regression multivariate analysis was focused on the 

dependent variables diarrhoea or fever/cough medical treatment, whilst the 

independent variables are mothers’ SES, bio-demographic and background 

characteristics. Here the dependent variables diarrhoea or fever/cough medical 

treatments are investigated separately. This is because mothers’ seeking medical 

treatments for their sick babies require visits from modern private or pubic health 

service providers. But mothers’ seeking treatment for diarrhoea and fever/cough for 

their sick babies do not necessarily requires visits from modern private and public 

health service providers. This is because in the latter situation, most of the time 

mothers prepare homemade solutions for treatment of diarrhoea and fever/cough (see 

Appendix D).   

 

Child Immunisation: In the analysis, immunisation includes DPT3 and at least 

one antigen vaccination. DPT3 vaccinations prevent the three major childhood 

diseases (i.e. diphtheria, pertussis and tetanus). DPT3 vaccination is considered the 

key monitoring indicator for vaccine-preventable childhood diseases by the WHO. 
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DPT3 coverage rates are also the most frequently used to monitor immunisation 

coverage levels and trends. The WHO recommended schedule is to administer the 

vaccine at three different times during the first year of the life of a child; often at 

around 6, 10 and 14 weeks, but this varies from country to country (Bos and Batson, 

2000). In this study, in addition to DPT3 types of anti-gene we analysed the mothers’ 

response for child immunisation based on whether the child received any vaccination 

to prevent him/her from contracting diseases. The variables come from a single 

question in the DHS model questionnaires, which is used if the respondent does not 

have a child health card for the child. This is not the summary of variables (i.e. if a 

child received BCG, DPT3, measles and Polio types of vaccination antigens) (ORC 

Macro, 2004). 

 

In Ethiopia, the DHS 2000 data indicates that only 26% of children among the 

eligible target population received the DPT3 vaccination. When we consider fully 

vaccinated children, the coverage is much lower. Only 14% of children aged 12-23 

months are fully vaccinated. Although the coverage for the first dose of DPT is 

relatively high (44%), only 21% of children aged 12-23 months received the third 

dose of DPT (CSA Ethiopia and ORC Macro, 2001b). But this coverage shows no 

significant change when 2005 EDHS was fielded. The survey report shows that one 

in five Ethiopian children age 12-23 months is fully vaccinated against the six major 

childhood illnesses (tuberculosis, diphtheria, pertussis, tetanus, polio, and measles). 

And only 32% go on to receive the third dose of DPT (CSA Ethiopia and ORC 

Macro, 2006b). This shows the country’s lower level of vaccine preventable 

childhood diseases prevention programs.  
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Table 4.7 - Description of the variables used in the logistic regression analysis of child vaccination with DPT3 by parental socio-economic status 

(SES) and mothers’ bio-demographic and background characteristic for Ethiopia DHS 2000 and 2005 Data  

 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

DPT3 

Child 

Vaccina-

tion (N) 

DPT3 

Child 

Vaccina-

tion (%) 

DPT3 

Child 

Vaccina-

tion (N) 

DPT3 

Child 

Vaccina-

tion (%) 

DPT3 

Child 

Vaccina-

tion (N) 

DPT3 

Child 

Vaccina-

tion (%) 

DPT3 

Child 

Vaccina-

tion (N) 

DPT3 

Child 

Vaccina-

tion (%) 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

2,489 

451 

472 

509 

509 

548 

100 

18.12 

18.96 

20.45 

20.45 

22.02 

2,387 

328 

368 

426 

378 

887 

100 

13.74 

15.42 

17.85 

15.84 

37.16 

2,353 

513 

524 

551 

480 

285 

100 

21.78 

22.28 

23.43 

20.38 

12.13 

2,456 

377 

461 

533 

479 

606 

100 

15.37 

18.76 

21.69 

19.52 

24.66 

Place of Residence 

Rural 

Urban 

2,489 

1,595 

894 

100 

64.08 

35.92 

2,387 

688 

1,699 

100 

28.82 

71.18 

2,353 

1,809 

544 

100 

76.88 

23.12 

2,456 

2,069 

387 

100 

84.27 

15.73 

Mothers’ Age at Birth 

15-19 Years 

20-34 Years 

35-49 Years 

2,489 

106 

1,774 

609 

100 

4.26 

71.27 

24.47 

2,387 

101 

1,748 

538 

100 

4.23 

73.23 

22.54 

2,353 

87 

1,658 

608 

100 

3.69 

70.47 

25.84 

2,456 

87 

1,780 

589 

100 

3.54 

72.46 

24.00 

Mothers’ Occupation  

Not Working  

Professional, Technical and Managerial  

Cleric, Sale, Service and Skilled Manuals  

Agri. Empl., Self-empl. and Unsk Manuals 

2,486* 

898 

46 

547 

995 

100 

36.12 

1.85 

22.0 

40.02 

2,382* 

1,492 

55 

366 

469 

100 

62.64 

2.31 

15.37 

19.69 

2,347* 

814 

31 

441 

1,061 

100 

34.69 

1.32 

18.79 

45.20 

2,449* 

1,573 

46 

275 

555 

100 

64.23 

1.88 

11.24 

22.65 

Mothers’ Education  

No Education  

Primary Education  

Secondary+ Education 

2,489 

1,611 

449 

429 

100 

64.72 

18.04 

17.24 

2,387 

1,488 

495 

404 

100 

81.90 

14.23 

3.87 

2,353 

1,655 

431 

266 

100 

70.37 

18.33 

11.30 

2,456 

1,686 

503 

267 

100 

68.65 

20.50 

10.85 

Mothers’ Work Status 

Not Working 

Working 

2,486* 

1,081 

1,405 

100 

43.48 

56.52 

2,386* 

1,688 

698 

100 

70.75 

29.25 

2,353 

993 

1,360 

100 

42.18 

57.82 

2,455* 

1,755 

700 

100 

71.48 

28.52 
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Children Ever Born  

1 Child 

2-5 Children 

6+ Children 

2,489 

405 

1,421 

663 

100 

16.27 

57.09 

26.64 

2,387 

401 

1,407 

579 

100 

16.80 

58.94 

24.26 

2,353 

304 

1,343 

706 

100 

12.91 

57.09 

30.00 

2,456 

336 

1,442 

678 

100 

13.68 

58.72 

27.60 

Birth in Last 5 Year 

1 Child 

2 Children 

3+ Children 

2,489 

1,146 

1,121 

222 

100 

46.04 

45.04 

8.92 

2,387 

1,133 

1,107 

147 

100 

47.47 

46.36 

6.16 

2,353 

999 

1,139 

215 

100 

42.44 

48.45 

9.11 

2,456 

1,063 

1,224 

169 

100 

43.29 

49.83 

6.87 

Marital Status 

Unmarried 

Married 

Cohabited (Living Together) 

Widowed 

Divorced 

Separated (Not Living Together) 

2,489 

28 

2,203 

34 

48 

115 

61 

100 

1.12 

88.51 

1.37 

1.93 

4.62 

2.45 

2,387 

16 

2,167 

43 

46 

67 

48 

100 

0.67 

90.78 

1.80 

1.93 

2.81 

2.01 

2,353 

16 

2,118 

25 

33 

113 

48 

100 

0.67 

90.04 

1.06 

1.42 

4.79 

2.02 

2,456 

9 

2,278 

30 

47 

61 

31 

100 

0.35 

92.81 

1.21 

1.92 

2.47 

1.24 

Religion 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

2,489 

1,402 

224 

846 

 17 

100 

56.33 

9.0 

33.99 

0.68 

2,387 

1,329 

372 

655 

31 

100 

55.68 

15.58 

27.44 

1.30 

2,353 

1,347 

275 

709 

23 

100 

57.24 

11.69 

30.11 

0.96 

2,456 

1,262 

490 

660 

44 

100 

51.40 

19.97 

26.86 

1.77 

 

Note: * The difference in child vaccination with DPT3 among mothers with different parental socio-economic status (SES) and mothers’ bio-

demographic and background characteristics arise from the missing values.  
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Access to and utilisation of child health services includes child immunisation. 

Child immunisation varies depending on mothers’ SES. Mothers’ SES includes the 

wealth index, occupation, work status, education and place of residence. In addition, 

child immunisation varies depending on mothers’ bio-demographic characteristics. 

Mothers’ bio-demographic characteristics include age at birth, children ever born, 

and births in the last five years. In relation to mothers’ background characteristics 

like marital status and religion, child immunisation varies (see Table 4.7 and 4.8). 

For all mothers SES, place of residence, bio-demographic and background 

characteristic are key variables that determine child vaccinations. Here, the total 

number of mothers whose response for children immunisation is based on whether 

the child received DPT3 type of vaccination.  

 

Out of the total number of 9,473 and 10,664 un-weighted and weighted 

observations for 2000 EDHS, 2,489 and 2,353 children were immunised with DPT3 

anti-gene vaccinations respectively. In addition, out of the total number of 8,846 and 

9,944 un-weighted and weighted observations for 2005 EDHS, 2,387 and 2,456 

children were immunised with the DPT3 type of child vaccination in their respective 

orders, as shown in Table 4.7. In a similar way, out of the total number of children 

immunised for any type of anti-gene, for 7,389 and 8,535 un-weighted and weighted 

observations in the 2000 EDHS, 5,362 and 6,109 children were immunised for any 

type of anti-gene vaccination respectively. In addition, for the total number of 

children immunised for any type of anti-gene, out of 6,729 and 7,615 un-weighted 

and weighted observations for 2005 EDHS, 3,974 and 4,550 children were 

immunised for any type of anti-gene vaccination, in their respective orders, as shown 

in Table 4.8. 
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Table 4.8 - Description of the variables used in the logistic regression analysis of any type of child vaccination by parental socio-economic status 

(SES) and mothers’ bio-demographic and background characteristics for Ethiopia DHS 2000 and 2005 Data 

  

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

Any type 

of Child 

Vaccina-

tion (N) 

Any type 

of Child 

Vaccina-

tion (%) 

Any type 

of Child 

Vaccina-

tion (N) 

Any type 

of Child 

Vaccina-

tion (%) 

Any type 

of Child 

Vaccina-

tion (N) 

Any type 

of Child 

Vaccina-

tion (%) 

Any type 

of Child 

Vaccina-

tion (N) 

Any type 

of Child 

Vaccina-

tion (%) 

Wealth Index 

Poorest  

Poorer  

Middle 

Richer  

Richest 

5,362 

982 

967 

1,219 

1,074 

1,120 

100 

18.31 

18.03 

22.73 

20.03 

20.89 

3,974 

972 

760 

711 

748 

783 

100 

24.46 

19.12 

17.89 

18.82 

19.70 

6,109 

1,354 

1,290 

1,474 

1,273 

718 

100 

22.17 

21.11 

24.13 

20.83 

11.76 

4,550 

947 

983 

980 

1,003 

637 

100 

20.21 

21.60 

21.54 

22.05 

18.00 

Place of Residence 

Rural 

Urban 

5,362 

4,662 

696 

100 

87.02 

12.98 

3,974 

3,476 

498 

100 

87.47 

12.53 

6,109 

5,528 

581 

100 

90.48 

9.52 

4,550 

4,277 

273 

100 

94.00 

6.00 

Mothers’ Age at Birth 

15-19 Years 

20-34 Years 

35-49 Years 

5,362 

199 

3,703 

1,460 

100 

3.71 

69.06 

27.23 

3,974 

163 

2,736 

1,075 

100 

4.10 

68.85 

27.05 

6,109 

209 

4,231 

1,669 

100 

3.42 

69.26 

27.32 

4,550 

152 

3,095 

1,303 

100 

3.35 

68.02 

28.63 

Mothers’ Occupation 

Not Working  

Professional, Technical and Managerial  

Cleric, Sale, Service and Skilled Manuals  

Agri. Empl., Self-empl. and Unsk Manuals 

5,358* 

1,789 

31 

985 

2,553 

100 

33.39 

0.58 

18.38 

47.65 

3,964* 

2,632 

36 

479 

817 

100 

66.40 

0.91 

12.08 

20.61 

6,106* 

2,073 

15 

1,106 

2,912 

100 

33.95 

0.25 

18.11 

47.69 

4,544 

2,980 

24 

421 

1,119 

100 

65.59 

0.52 

9.26 

24.63 

Mothers’ Education  

No Education  

Primary Education  

Secondary+ Education 

5,362 

4,401 

662 

299 

100 

82.08 

12.35 

5.58 

3,974 

3,048 

658 

268 

100 

76.70 

16.56 

6.74 

6,109 

5,041 

777 

291 

100 

82.52 

12.71 

4.77 

4,550 

3,602 

773 

174 

100 

79.18 

17.00 

3.83 

Mothers’ Work Status 

Not Working 

Working 

5,360* 

2,176 

3,184 

100 

40.60 

59.40 

3,974 

2,907 

1,067 

100 

73.15 

26.85 

6,109 

2,521 

3,588 

100 

41.27 

58.73 

4,550 

3,263 

1,287 

100 

71.72 

28.28 
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Children Ever Born  

1 Child 

2-5 Children 

6+ Children 

5,362 

575 

3,017 

1,770 

100 

10.72 

56.27 

33.01 

3,974 

424 

2,256 

1,294 

100 

10.67 

56.77 

32.56 

6,109 

570 

3,439 

2,100 

100 

9.33 

56.29 

34.38 

4,550 

382 

2,535 

1,633 

100 

8.40 

55.71 

35.89 

Births in Last 5 Years  

1 Child 

2 Children 

3+ Children 

5,362 

2,069 

2,770 

523 

100 

38.59 

51.66 

9.75 

3,974 

1,615 

1,989 

370 

100 

40.64 

50.05 

9.31 

6,109 

2,216 

3,283 

610 

100 

36.27 

53.74 

9.99 

4,550 

1,778 

2,357 

415 

100 

39.09 

51.80 

9.11 

Marital Status  

Unmarried 

Married 

Cohabited (Living Together) 

Widowed 

Divorced 

Separated (Not Living Together) 

5,362 

29 

4,859 

43 

103 

209 

119 

100 

0.54 

90.62 

0.80 

1.92 

3.90 

2.22 

3,974 

22 

3,620 

59 

82 

114 

77 

100 

0.55 

91.09 

1.48 

2.06 

2.87 

1.94 

6,109 

25 

5,569 

38 

99 

242 

136 

100 

0.41 

91.15 

0.63 

1.62 

3.97 

2.22 

4,550 

15 

4,206 

45 

89 

127 

69 

100 

0.32 

92.43 

0.98 

1.96 

2.80 

1.51 

Religion 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

5,362 

2,272 

708 

2,221 

161 

100 

42.37 

13.20 

41.42 

3.00 

3,974 

1,750 

765 

1,357 

98 

100 

44.08 

19.27 

34.18 

2.47 

6,109 

3,057 

944 

1,924 

184 

100 

50.04 

15.45 

31.49 

3.02 

4,550 

2,187 

919 

1,337 

107 

100 

48.06 

20.19 

29.39 

2.35 

 

Note: * The difference in any type of child vaccination among mothers with different parental socio-economic status (SES) and mothers’ bio-

demographic and background characteristic arise from the missing values. 
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Diarrhoea Treatment: In Ethiopia, the number of mothers who sought 

treatment for their young children for diarrhoea disease was found at its lowest level 

even compared to many sub-Saharan African countries. Nearly 24% of children 

under-five years had had diarrhoea during the 2 weeks preceding the survey. Infants 

aged 6-23 months are more prone to diarrhoea than children in other age groups. 

Only 13% of children with diarrhoea were taken to a health provider (CSA Ethiopia 

and ORC Macro, 2001b). The 2005 DHS report indicated that only 18% of children 

experienced diarrhoea in the two weeks preceding the survey, while 6% had 

diarrhoea with blood during the same period. Around one in five of these children 

(22%) were taken to a health facility (CSA Ethiopia and ORC Macro, 2006b). 

 

Access to and utilisation of child health services includes diarrhoea treatment. 

Mothers’ seeking treatment for their young children for diarrhoea diseases vary 

depending on mothers’ SES, place of residence, bio-demographic and background 

characteristics as shown in Table 4.9. Out of the total number of 2,154 and 2,536 un-

weighted and weighted observations of children under-five years who had had 

diarrhoea during the 2 weeks preceding the 2000 EDHS survey, 1,597 and 1,957 

children were treated for diarrhoea diseases respectively. Similarly, out of the total 

number of 1,543 and 1,816 un-weighted and weighted observations of children 

under-five years who had had diarrhoea during the 2 weeks preceding the 2005 

EDHS survey, 1,129 and 1,349 children were treated for diarrhoea diseases in that 

respective order.  
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Table 4.9 - Description of the variables used in the logistic regression analysis of no treatment of childhood diarrhoea by parental socio-economic 

status (SES) and mothers’ bio-demographic and background characteristics for Ethiopia DHS 2000 and 2005 Data  

 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

No Diarr- 

hoea trea-  

tment (N) 

No Diarr- 

hoea trea-  

tment (%) 

No Diarr- 

hoea trea-  

tment (N) 

No Diarr- 

hoea trea-  

tment (%) 

No Diarr- 

hoea trea-  

tment (N) 

No Diarr- 

hoea trea-  

tment (%) 

No Diarr- 

hoea trea-  

tment (N) 

No Diarr- 

hoea trea-  

tment (%) 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

1,597 

293 

308 

364 

315 

317 

100 

18.35 

19.29 

22.79 

19.72 

19.85 

1,129 

302 

261 

232 

187 

147 

100 

26.75 

23.12 

20.55 

16.56 

13.02 

1,957 

422 

426 

516 

367 

226 

100 

21.57 

21.77 

26.37 

18.73 

11.55 

1,349 

319 

340 

303 

255 

132 

100 

23.67 

25.61 

22.41 

18.97 

9.79 

Place of Residence 

Rural 

Urban 

1,597 

1,460 

137 

100 

91.42 

8.58 

1,129 

1,038 

91 

100 

91.94 

8.06 

1,957 

1,864 

93 

100 

95.24 

4.76 

1,349 

56 

1,293 

100 

4.15 

95.85 

Mothers’ Age at Birth  

15-19 Years 

20-34 Years 

35-49 Years 

1,597 

79 

1,109 

409 

100 

4.95 

69.44 

25.61 

1,129 

63 

808 

258 

100 

5.58 

71.57 

22.85 

1,957 

94 

1,391 

472 

100 

4.77 

71.10 

24.13 

1,349 

60 

972 

318 

100 

4.45 

72.01 

23.54 

Mothers’ Occupation  

Not Working  

Professional, Technical and Managerial  

Cleric, Sale, Service and Skilled Manuals  

Agri. Empl., Self-empl. & Unsk Manuals 

1,596* 

562 

6 

273 

755 

100 

35.21 

0.38 

17.11 

47.31 

1,128* 

789 

1 

131 

207 

100 

69.95 

0.09 

11.61 

18.35 

1,957 

772 

7 

332 

846 

100 

39.48 

0.34 

16.96 

43.22 

1,347* 

958 

1 

136 

252 

100 

71.00 

0.19 

10.11 

18.70 

Mothers’ Education  

No Education  

Primary Education  

Secondary+ Education 

1,597 

1,369 

180 

46 

100 

85.72 

11.27 

3.01 

1,129 

921 

172 

36 

100 

81.58 

15.23 

3.19 

1,957 

1,692 

215 

50 

100 

86.48 

10.95 

2.56 

1,349 

1,110 

216 

23 

100 

82.27 

16.01 

1.72 

Mothers’ Work Status 

Not Working 

Working 

1,596 

688 

908 

100 

43.11 

56.89 

1,129 

863 

266 

100 

76.44 

23.56 

1,957 

912 

1,045 

100 

46.60 

53.40 

1,349 

1,051 

298 

100 

77.87 

22.13 
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Children Ever Born  

1 Child 

2-5 Children 

6+ Children 

1,597 

196 

911 

490 

100 

12.27 

57.04 

30.68 

1,129 

147 

623 

359 

100 

13.02 

55.18 

31.80 

1,957 

229 

1,124 

604 

100 

11.71 

57.45 

30.84 

1,349 

176 

713 

460 

100 

13.06 

52.84 

34.10 

Birth in Last 5 Year  

1 Child 

2 Children 

3+ Children 

1,597 

641 

820 

136 

100 

40.14 

51.35 

8.52 

1,129 

444 

575 

110 

100 

39.33 

50.93 

9.74 

1,957 

778 

998 

181 

100 

39.76 

50.99 

9.25 

1,349 

520 

676 

153 

100 

38.58 

50.07 

11.35 

Marital Status  

Unmarried 

Married 

Cohabited (Living Together) 

Widowed 

Divorced 

Separated (Not Living Together) 

1,597 

11 

1,466 

10 

29 

50 

31 

100 

0.69 

91.80 

0.63 

1.82 

3.13 

1.94 

1,129 

2 

1,054 

14 

19 

25 

15 

100 

0.18 

93.36 

1.24 

1.68 

2.21 

1.33 

1,957 

10 

1,803 

10 

33 

71 

30 

100 

0.49 

92.14 

0.51 

1.68 

3.64 

1.54 

1,349 

1 

1,276 

7 

20 

30 

16 

100 

0.10 

94.50 

0.52 

1.50 

2.20 

1.18 

Religion 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

1,597 

617 

277 

644 

59 

100 

38.63 

17.35 

40.33 

3.69 

1,129 

386 

257 

458 

28 

100 

34.19 

22.76 

40.57 

2.48 

1,957 

849 

413 

628 

67 

100 

43.40 

21.10 

32.09 

3.41 

1,349 

481 

351 

493 

25 

100 

35.64 

25.99 

36.55 

1.82 

 
Note: * The difference in no treatment of childhood diarrhoea among mothers with different parental socio-economic status (SES) and mothers’ 

bio-demographic and background characteristic arise from the missing values. 
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Fever/Cough Treatment: One out of four children (24.9%) under 5 years of 

age showed symptoms of acute respiratory infection (ARI), the leading cause of 

childhood morbidity and mortality. At some time during the 2 weeks preceding the 

survey only 16% of children with cough and rapid breathing were taken to a health 

facility or provider to seek treatment (CSA Ethiopia and ORC Macro, 2001b). There 

was only a small percentage of improvement in the five years between the two DHS 

2000 and 2005 surveys with regards to child health service utilisation for childhood 

illnesses. In the two weeks before the survey, 13% of children under age 5 had 

symptoms of acute respiratory infection (cough and short, rapid breathing). Just one 

in five of these children (19%) were taken to a health facility or provider. While 19% 

of children less than five years of age in Ethiopia were reported to have had fever in 

the 2 weeks preceding the survey. Less than one in five (18%) children with fever 

was taken to a health facility or provider to seek treatment (CSA Ethiopia and ORC 

Macro, 2006b).  

 

Access to and utilisation of child health services includes fever/cough 

treatment. Seeking treatment for fever/cough varies depending on mothers’ SES, 

place of residence, bio-demographic and background characteristics as shown in 

Table 4.10. Out of the total number of 3,927 and 4,410 un-weighted and weighted 

observations of children under-5 years who had had fever/cough during the 2 weeks 

preceding the survey for 2000 EDHS 2,949 and 3,495 children were treated for 

fever/cough respectively. Similarly, out of the total number of 2,036 and 2,514 un-

weighted and weighted observations of children under-5 years of age who had had 

fever/cough during the 2 weeks preceding the 2005 EDHS, 1,624 and 2,046 children 

were treated for diarrhoea diseases respectively. 
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Table 4.10 - Description of the variables used in the logistic regression analysis of no treatment of childhood fever/cough by parental socio-

economic status (SES) and mothers’ bio-demographic and background characteristic for Ethiopia DHS 2000 and 2005 data 

  

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

No Fever/ 

Cough 

Treat- 

ment (N) 

No Fever/ 

Cough 

Treat- 

ment (%) 

No Fever/ 

Cough 

Treat- 

ment (N) 

No Fever/ 

Cough 

Treat- 

ment (%) 

No Fever/ 

Cough 

Treat- 

ment (N) 

No Fever/ 

Cough 

Treat- 

ment (%) 

No Fever/ 

Cough 

Treat- 

ment (N) 

No Fever/ 

Cough 

Treat- 

ment (%) 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

2,949 

534 

541 

694 

580 

600 

100 

18.11 

18.35 

23.53 

19.67 

20.35 

1,624 

422 

343 

348 

297 

217 

100 

25.99 

21.12 

21.43 

18.29 

13.18 

3,495 

761 

748 

866 

686 

434 

100 

21.78 

21.40 

24.79 

19.62 

12.41 

2,046 

478 

436 

483 

432 

217 

100 

23.38 

21.32 

23.62 

21.09 

10.59 

Place of Residence 

Rural 

Urban 

2,949 

2,699 

250 

100 

91.52 

8.48 

1,624 

122 

1,502 

100 

7.51 

92.49 

3,495 

3,293 

202 

100 

94.22 

5.78 

2,046 

86 

1,960 

100 

4.22 

95.78 

Mothers’ Age at Birth  

15-19 Years 

20-34 Years 

35-49 Years 

2,949 

127 

2,005 

817 

100 

4.31 

67.99 

27.70 

1,624 

96 

1,125 

403 

100 

5.91 

69.27 

24.82 

3,495 

170 

2,381 

945 

100 

4.85 

68.12 

27.03 

2,046 

110 

1,421 

515 

100 

5.37 

69.44 

25.19 

Mothers’ Occupation  

Not Working  

Professional, Technical and Managerial  

Cleric, Sale, Service and Skilled Manuals  

Agri. Empl., Self-empl. and Unsk Manuals 

2,947* 

1,014 

3 

516 

1,414 

100 

34.41 

0.10 

17.51 

47.98 

1,618* 

1,131 

4 

162 

321 

100 

69.90 

0.25 

10.01 

19.84 

3,495 

1,303 

8 

571 

1,533 

100 

37.29 

0.22 

18.63 

43.85 

2,034* 

1,444 

1 

181 

408 

100 

70.98 

0.05 

8.89 

20.09 

Mothers’ Education  

No Education  

Primary Education  

Secondary+ Education 

2,949 

2,537 

318 

 94 

100 

86.03 

10.78 

3.19 

1,624 

1,299 

268 

57 

100 

79.99 

16.50 

3.51 

3,495 

2,982 

407 

106 

100 

85.32 

11.63 

3.05 

2,046 

1,652 

352 

42 

100 

80.73 

17.22 

2.05 

Mothers’ Work Status 

Not Working 

Working 

2,948* 

1,245 

1,703 

100 

42.23 

57.77 

1,623* 

1,253 

370 

100 

77.20 

22.80 

3,495 

1,562 

1,933 

100 

44.71 

55.29 

2045* 

1594 

452 

100 

77.92 

22.08 
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Children Ever Born  

1 Child 

2-5 Children 

6+ Children 

2,949 

330 

1,638 

981 

100 

11.19 

55.54 

33.97 

1,624 

215 

869 

540 

100 

13.24 

53.51 

33.25 

3,495 

415 

1,919 

1,161 

100 

11.88 

54.90 

33.22 

2,046 

252 

1,073 

721 

100 

12.30 

52.47 

35.23 

Birth in Last 5 Years  

1 Child 

2 Children 

3+ Children 

2,949 

1,162 

1,515 

272 

100 

39.40 

51.37 

9.22 

1,624 

649 

819 

156 

100 

39.96 

50.43 

9.61 

3,495 

1,375 

1,768 

352 

100 

39.35 

50.59 

10.06 

2,046 

790 

1,023 

233 

100 

38.59 

50.00 

11.41 

Marital Status  

Unmarried 

Married 

Cohabited (Living Together) 

Widowed 

Divorced 

Separated (Not Living Together) 

2,949 

13 

2,722 

22 

56 

86 

50 

100 

0.44 

92.30 

0.75 

1.90 

2.92 

1.70 

1,624 

4 

1,505 

29 

28 

35 

23 

100 

0.25 

92.67 

1.79 

1.72 

2.16 

1.42 

3,495 

18 

3,238 

16 

61 

117 

45 

100 

0.50 

92.66 

0.44 

1.75 

3.34 

1.30 

2,046 

2 

1,925 

24 

34 

37 

24 

100 

0.11 

94.07 

1.18 

1.69 

1.79 

1.17 

Religion 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

2,949 

1,321 

396 

1,120 

112 

100 

44.79 

13.43 

37.98 

3.80 

1,624 

658 

348 

579 

39 

100 

40.52 

21.43 

35.65 

2.40 

3,495 

1,754 

549 

1,025 

168 

100 

50.19 

15.70 

29.32 

4.80 

2,046 

820 

476 

692 

58 

100 

40.06 

23.28 

33.84 

2.81 

 
Note: * The difference in no treatment of childhood fever/cough among mothers with different parental socio-economic status (SES) and mothers’ 

bio-demographic and background characteristics arise from the missing values. 

 



 218 

Medical Treatment of Diarrhoea: The World Bank Health Nutrition and 

Population (HNP) study program in developing countries used DHS data. In this 

study DHS defines medical treatment of diarrhoea as the percentage of children with 

diarrhoea in the two weeks before the survey who had been taken for treatment at 

any medical facility or provider, whether public or private (Gwatkin, et al. 2007). 

Here medical treatment of diarrhoea was examined separately from treatment of 

diarrhoea as we discussed in the earlier section and shown above in Table 4.9. This 

is because in this study we single out the inequalities among mothers for medical 

treatment of diarrhoea only by excluding any treatment other than medical (i.e. 

excluding traditional treatment or buying drugs from shops). 

 

Access to and utilisation of child health services includes medical treatment of 

diarrhoea. Mothers’ seeking medical treatment at any medical facility or provider for 

their young children for diarrhoea diseases vary depending on mothers’ SES, place 

of residence, bio-demographic and background characteristics as shown Table 4.11. 

Out of the total number of 2,154 and 2,536 un-weighted and weighted observations 

of children under-five years who had had diarrhoea during the 2 weeks preceding the 

2000 EDHS survey, 388 and 338 children were medically treated in a private or 

public health facility or provider for diarrhoea diseases respectively. Similarly, out of 

the total number of 1,543 and 1,816 un-weighted and weighted observations of 

children under-five years who had had diarrhoea during the 2 weeks preceding the 

2005 EDHS survey, 364 and 404 children were medically treated in a private or 

public health facility or provider for diarrhoea diseases in their respective order.
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Table 4.11- Description of the variables used in the logistic regression analysis of medical treatment of diarrhoea by parental socio-economic status 

(SES) and mothers’ bio-demographic and background characteristic for Ethiopia DHS 2000 and 2005 Data  

 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

Diarrhoea 

Medical 

Treatment 

(N) 

Diarrhoea 

Medical 

Treatment 

(%) 

Diarrhoea 

Medical 

Treatment 

(N) 

Diarrhoea 

Medical 

Treatment 

(%) 

Diarrhoea 

Medical 

Treatment 

(N) 

Diarrhoea 

Medical 

Treatment 

(%) 

Diarrhoea 

Medical 

Treatment 

(N) 

Diarrhoea 

Medical 

Treatment 

(%) 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

388 

61 

68 

82 

73 

104 

100 

17.53 

15.72 

21.13 

18.82 

26.80 

364 

45 

53 

88 

71 

107 

100 

12.36 

14.56 

24.18 

19.51 

29.40 

338 

79 

59 

79 

69 

52 

100 

23.44 

17.48 

23.44 

20.29 

15.34 

404 

57 

73 

118 

74 

82 

100 

13.97 

18.14 

29.25 

18.32 

20.13 

Place of Residence 

Rural 

Urban 

388 

272 

116 

100 

70.10 

29.90 

364 

306 

58 

100 

84.07 

15.93 

338 

255 

83 

100 

75.52 

24.48 

404 

372 

32 

100 

92.11 

7.89 

Mothers’ Age at Birth  

15-19 Years 

20-34 Years 

35-49 Years 

388 

30 

269 

89 

100 

7.73 

69.33 

22.94 

364 

27 

274 

63 

100 

7.42 

75.27 

17.31 

338 

35 

220 

83 

100 

10.16 

65.23 

24.61 

404 

36 

294 

74 

100 

8.86 

72.87 

18.27 

Mothers’ Occupation  

Not Working  

Professional, Technical and Managerial  

Cleric, Sale, Service and Skilled Manuals  

Agri. Empl., Self-empl. and Unsk Manuals 

385* 

148 

6 

100 

131 

100 

38.44 

1.56 

25.97 

34.03 

364 

233 

1 

62 

68 

100 

64.01 

0.27 

17.03 

18.68 

332* 

109 

4 

91 

128 

100 

32.98 

1.09 

27.51 

38.42 

404 

263 

1 

46 

94 

100 

65.00 

0.26 

11.50 

23.24 

Mothers’ Education  

No Education  

Primary Education  

Secondary+ Education 

388 

278 

61 

49 

100 

71.65 

15.72 

12.63 

364 

235 

96 

33 

100 

64.56 

26.37 

9.07 

338 

249 

59 

30 

100 

73.73 

17.42 

8.85 

404 

273 

111 

20 

100 

67.60 

27.55 

4.86 

Mothers’ Work Status 

Not Working 

Working 

388 

179 

209 

100 

46.13 

53.87 

364 

260 

104 

100 

71.43 

28.57 

338 

137 

201 

100 

40.46 

59.54 

404 

290 

114 

100 

71.76 

28.24 
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Children Ever Born  

1 Child 

2-5 Children 

6+ Children 

388 

83 

204 

101 

100 

21.39 

52.58 

26.03 

364 

65 

216 

83 

100 

17.86 

59.34 

22.80 

338 

73 

172 

93 

100 

21.54 

50.78 

27.68 

404 

101 

248 

55 

100 

25.11 

61.26 

13.36 

Births in Last 5 Years  

1 Child 

2 Children 

3+ Children 

388 

192 

166 

30 

100 

49.48 

42.78 

7.73 

364 

166 

171 

27 

100 

45.60 

46.98 

7.42 

338 

164 

140 

 34 

100 

48.64 

41.36 

10.00 

404 

165 

212 

27 

100 

40.69 

52.54 

6.77 

Marital Status  

Unmarried 

Married 

Cohabited (Living Together) 

Widowed 

Divorced 

Separated (Not Living Together) 

388 

5 

349 

7 

10 

13 

4 

100 

1.29 

89.95 

1.80 

2.58 

3.35 

1.03 

364 

3 

344 

7 

4 

4 

2 

100 

0.82 

94.51 

1.92 

1.10 

1.10 

0.55 

338 

4 

306 

2 

9 

16 

1 

100 

1.13 

90.61 

0.73 

2.62 

4.82 

0.10 

404 

3 

385 

5 

7 

3 

1 

100 

0.84 

95.28 

1.17 

1.74 

0.63 

0.34 

Religion 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

388 

142 

68 

164 

14 

100 

36.60 

17.53 

42.27 

3.61 

364 

142 

65 

151 

6 

100 

39.01 

17.86 

41.48 

1.65 

338 

148 

60 

120 

10 

100 

43.77 

17.64 

35.68 

2.91 

404 

149 

81 

163 

11 

100 

36.85 

20.03 

40.03 

2.79 

 

Note: * The difference in medical treatment of diarrhoea among mothers with different parental socio-economic status (SES) and mothers’ bio-

demographic and background characteristic arise from the missing value. 
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Medical Treatment for fever/cough: The World Bank Health Nutrition and 

Population (HNP) study program in developing countries used DHS data. In this 

study DHS defines medical treatment of fever/cough as a percentage of children with 

fever, with or without cough or rapid breathing, in the two weeks before the survey 

who had sought medical advice for fever from any health facility or health provider, 

whether public or private (Gwatkin, et al. 2007). Here medical treatment of 

fever/cough was examined separately from treatment of fever/cough as we discussed 

in an earlier section and shown in Table 4.10. This is because in this study we single 

out the inequalities among mothers for medical treatment for fever/cough only by 

excluding any treatment other than medical (i.e. excluding traditional treatment or 

buying drugs from shops). 

 

Access to and utilisation of child health services also includes fever/cough 

medical treatment. Mothers’ seeking medical treatment for their young children for 

fever/cough or ARI diseases vary depending on mothers’ SES, place of residence, 

bio-demographic and background characteristics as shown Table 4.12. Out of the 

total number of 3,927 and 4,410 un-weighted and weighted observations of children 

under five years who had had fever/cough during the 2 weeks preceding the 2000 

EDHS survey, 776 and 658 children were medically treated in public or private 

health facilities or providers for fever/cough or ARI diseases in that respective order. 

Similarly, out of the total number of 2,036 and 2,514 un-weighted and weighted 

observations of children under-five years who had had fever/cough during the 2 

weeks preceding the 2005 EDHS survey, 365 and 421 children were medically 

treated in public or private health facilities or providers for fever/cough or ARI 

diseases in their respective order. 
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Table 4.12 - Description of the variables used in the logistic regression analysis of medical treatment of fever/cough by parental socio-economic 

status (SES) and mothers’ bio-demographic and background characteristics for Ethiopia DHS 2000 and 2005 Data  

 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 

Fever/Co-

ugh Med-

ical Trea-

tment (N) 

Fever/Co-

ugh Med-

ical Trea-

tment (%) 

Fever/Co-

ugh Med-

ical Trea-

tment (N) 

Fever/Co-

ugh Med-

ical Trea-

tment (%) 

Fever/Co-

ugh Med-

ical Trea-

tment (N) 

Fever/Co-

ugh Med-

ical Trea-

tment (%) 

Fever/Co-

ugh Med-

ical Trea-

tment (N) 

Fever/Co-

ugh Med-

ical Trea-

tment (%) 

Wealth Index:  

Poorest  

Poorer  

Middle 

Richer  

Richest 

776 

137 

139 

153 

147 

200 

100 

17.65 

17.91 

19.72 

18.94 

25.77 

365 

51 

46 

70 

57 

141 

100 

13.97 

12.60 

19.18 

15.62 

38.63 

658 

141 

143 

157 

135 

82 

100 

21.46 

21.81 

23.81 

20.48 

12.43 

421 

66 

63 

98 

70 

124 

100 

15.78 

14.90 

23.22 

16.69 

29.41 

Place of Residence: 

Rural 

Urban 

776 

532 

244 

100 

68.56 

31.44 

365 

267 

98 

100 

73.15 

26.85 

658 

495 

163 

100 

75.15 

24.85 

421 

350 

71 

100 

83.26 

16.74 

Mothers’ Age at Birth:  

15-19 Years 

20-34 Years 

35-49 Years 

776 

55 

550 

171 

100 

7.09 

70.88 

22.04 

365 

17 

283 

65 

100 

4.66 

77.53 

17.81 

658 

44 

463 

151 

100 

6.66 

70.36 

22.98 

421 

26 

313 

81 

100 

6.18 

74.50 

19.31 

Mothers’ Occupation:  

Not Working  

Professional, Technical & Managerial  

Cleric, Sale, Service and Skilled Manuals  

Agri. Empl., Self-empl. and Unsk Manuals 

772* 

343 

9 

193 

227 

100 

44.43 

1.17 

25.00 

29.40 

363* 

235 

7 

63 

58 

100 

64.74 

1.93 

17.36 

15.98 

651* 

267 

4 

155 

225 

100 

41.11 

0.56 

23.80 

34.53 

421 

280 

5 

55 

81 

100 

66.52 

1.15 

13.04 

19.29 

Mothers’ Education : 

No Education  

Primary Education  

Secondary+ Education 

776 

502 

151 

123 

100 

64.69 

19.46 

15.85 

365 

206 

96 

63 

100 

56.44 

26.30 

17.26 

658 

456 

106 

96 

100 

69.22 

16.10 

14.68 

421 

246 

127 

48 

100 

58.43 

30.26 

11.31 

Mothers’ Work Status: 

Not Working 

Working 

776 

402 

374 

100 

51.80 

48.20 

365 

258 

107 

100 

70.68 

29.32 

658 

317 

341 

100 

48.15 

51.85 

421 

306 

115 

100 

72.77 

27.23 
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Children Ever Born:  

1 Child 

2-5 Children 

6+ Children 

776 

156 

435 

185 

100 

20.10 

56.06 

23.84 

365 

67 

218 

80 

100 

18.36 

59.73 

21.92 

658 

116 

363 

179 

100 

17.66 

55.18 

27.16 

421 

62 

252 

107 

100 

14.73 

59.83 

25.44 

Births in Last 5 Years:  

1 Child 

2 Children 

3+ Children 

776 

382 

324 

70 

100 

49.23 

41.75 

9.02 

365 

177 

154 

34 

100 

48.49 

42.19 

9.32 

658 

280 

293 

85 

100 

42.60 

44.53 

12.87 

421 

168 

209 

44 

100 

39.91 

49.67 

10.42 

Marital Status:  

Unmarried 

Married 

Cohabited (Living Together) 

Widowed 

Divorced 

Separated (Not Living Together) 

776 

13 

702 

10 

10 

23 

18 

100 

1.68 

90.46 

1.29 

1.29 

2.96 

2.32 

365 

3 

334 

6 

5 

10 

7 

100 

0.82 

91.51 

1.64 

1.37 

2.74 

1.92 

658 

7 

598 

8 

4 

23 

18 

100 

1.08 

90.82 

1.19 

0.69 

3.48 

2.73 

421 

4 

396 

4 

4 

7 

6 

100 

0.88 

94.04 

0.87 

0.96 

1.72 

1.53 

Religion: 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

776 

316 

123 

318 

19 

100 

40.72 

15.85 

40.98 

2.45 

365 

144 

97 

119 

5 

100 

39.45 

26.58 

32.60 

1.37 

658 

306 

104 

232 

16 

100 

46.47 

15.85 

35.26 

2.41 

421 

139 

129 

143 

10 

100 

33.03 

30.49 

34.05 

2.42 

 
Note: * The difference in medical treatment of fever/cough among mothers with different parental socio-economic status (SES) and mothers’ bio-

demographic and background characteristics arise from the missing values. 
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4.4   Summary 

 

Descriptive analyses of health inequalities in Ethiopia focused on two major 

areas. These are: inequalities in infant and under-five years’ child survival; and 

inequalities in access to and utilisation of child health services. The descriptive 

analysis presented the variable specifications that are used in multivariate logistic 

regression focused on in the two major parts of this thesis. These are: firstly, 

dependent variables specified and used for infant and under-five years’ child 

survival. These dependent variables were affected by independent variables like 

parental SES; maternal and delivery care services and mothers’ bio-demographic and 

background characteristics. These independent variables were selected based on 

widely available literature. Secondly, variables specified and used to measure access 

to and utilisation of child health services. These dependent variables were also 

affected by independent variables like mothers’ SES; bio-demographic and 

background characteristics. These independent variables were also selected based on 

widely available literature. 

 

The multivariate logistic regression analyses inequalities in infant and under-

five years’ child survival results from the 2000 and 2005 EDHS, and is shown in 

Chapter 5 from Table 5.1 to Table 5.6. This logistic regression analysis focused on 

inequalities in the survival rate of infants and children under-five years as dependent 

variables. The independent variables that affect the infants and under-five years’ 

child survival rates are discussed and examined in three parts. These are: (1) parental 

SES; (2) maternal and delivery care services; and (3) mothers’ bio-demographic and 
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background characteristics. The descriptive analyses of these independent variables 

were also presented. The descriptive analysis of parental SES variables include the 

asset (wealth) index, mothers’ occupation and education, mothers’ partners’ 

occupation and education. The maternal and delivery services descriptive analysis 

variables include antenatal care visits, tetanus injection and prenatal care during 

pregnancy, place of delivery and delivery by caesarean section. In addition, the 

descriptive analysis of mothers’ bio-demographic and background characteristics 

variables include mothers’ age at birth, children ever born, birth in the five years 

preceding the survey, mothers’ marital status and religion.  

 

In a similar way, the multivariate logistic regression analysis of inequalities in 

the access to and utilisation of child health services results for 2000 and 2005 

Ethiopia DHS are shown in Chapter 6 from Table 6.1 to Table 6.6. This logistic 

regression analysis focused on the inequalities in the access to and utilisation of child 

health services as dependent variables. The independent variables that affect access 

to and utilisation of child health services are discussed and examined in three major 

parts. These are: (1) mothers’ SES; (2) mothers’ bio-demographic characteristics; 

and (3) mothers’ background characteristics. The descriptive analyses of these 

independent variables missing values as indicated in the footnotes as shown in Table 

4.1 to Table 4.12 with the exception of Table 4.5 and Table 4.6, show minor changes. 

The missing values are very small and have no significant influence in the actual 

result of logistic regression analyses of inequalities in infant and under five years’ 

child survival and inequalities in access to and utilisation of child health services. 

For instance, the missing values shown in Table 4.9 and 4.11 are very small to make 

any significant impact in actual result of the logistic regression analyses.    
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Chapter 5: Inequalities in Infant and Under-five Years’ Child 

Survival 

 

5.1   Introduction 

 

This Chapter deals with inequalities in infant and under-five years’ child 

survival. The information is collected from a nationally representative 2000 EDHS 

sample of 15,367 women aged 15-49 and the 2005 EDHS sample of 14,070 women 

aged 15–49. In a similar way, in the 2000 EDHS, 2,607 men aged 15-59, and in the 

2005 EDHS, 6,033 men aged 15–59 were interviewed. This study analyses responses 

from 12,494 and 11,280 women of ages 15-49 for number of pregnancies of 7 or 

more months duration for the 2000 and 2005 EDHS at the time the respective 

surveys were fielded. Out of the number of pregnancies of 7 or more months, the live 

births for those who have at least one child under the age of five were 12,260 and 

11,163. Stillbirths, which are foetal deaths to pregnancies lasting seven or more 

months were 234 and 117 for the 2000 and 2005 EDHS in their respective order 

[CSA Ethiopia and ORC Macro, (2001a) (2006a)]. The unit of analysis of this study 

is women who had at least one live birth in the five years preceding the survey.  

 

In Chapter 4, we explored the descriptive analysis using 2000 and 2005 EDHS 

data. We analysed the descriptive presentation of variable selection used to consider 

inequalities in infant and under-five years’ child survival. This Chapter further 

investigates these inequalities using the logistic regression model and a comparison 
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will be made in two time periods between 2000 and 2005 using EDHS data. The 

multivariate analysis carried out for selected independent variables in the literature is 

considered as being the major determinant of infant and under-five years’ child 

survival. These major determinants of infant and under-five years’ survival rates 

focus on three major areas. These are: parental (i.e. both mothers and their partners) 

socio-economic status (SES); maternal and delivery care services; and mothers’ bio-

demographic and background characteristics. Parental SES includes wealth, 

occupation and education. Mothers’ bio-demographic characteristics include the sex 

of a child, mothers’ age when giving birth, parity (i.e. children ever born) and birth 

intervals (i.e. births in the five years preceding the survey). Mothers’ background 

characteristics include marital status and religion.  

 

5.2   Questions Addressed in the Multivariate Analysis 

 

In Chapter 1 we identified three major research questions that are related to the 

inequalities in infant and under-five years’ child survival. These are: First, what are 

the most important factors determining infant and under-five years’ child survival in 

Ethiopia? Second, is there any evidence of the improvement in access to and 

utilisation of maternal and delivery services impact on the level of infant and under-

five years’ child survival? If so what is the extent of such impact? Third, is there any 

evidence mothers’ bio-demographic and background characteristics impact on the 

level of infant and under-five years’ child survival? If so what is the extent of such 

impact? In this chapter, we will investigate these three major research questions in to 

eight different research questions that focuses on issues related to inequalities in 

infant and under-five years’ child survival in Ethiopia. These are: 
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1. Does infant survival rate vary with respect to parental SES?  

2. Does under-5 years’ child survival rate vary with respect to parental SES? 

3. How do maternal and delivery services affect the variations in infant survival? 

4. How do maternal and delivery services affect the variations in under-5 years’ 

child survival? 

5. How do mothers’ bio-demographic characteristics affect variations in infant 

survival?   

6. How do mothers’ bio-demographic characteristics affect variations in under-5 

years’ child survival?   

7. How do mothers’ background characteristics affect variations in infant survival?  

8. How do mothers’ background characteristics affect variations in under-5 years’ 

child survival? 

 

We investigate the first and the second research questions by considering the 

parental (mothers and their partners) socio-economic factors like wealth; education; 

and, occupation effect, on infant and under-5 years’ child survival. Here household 

wealth is measured by the possession of durable assets. The third and fourth research 

questions are examined by looking at maternal and delivery care services which 

include whether mothers had antenatal visits during pregnancy, whether mothers 

received tetanus injections before birth, whether mothers had prenatal care visits, 

whether the place of delivery was home or a health facility (HF), whether mothers 

received delivery assistance during labour, and whether they delivered by caesarean 

section or not. The fifth and sixth research questions are investigated by checking 

how bio-demographic factors like age at birth and birth order (parity) affect the 

variations in infant and under-five years’ child survival. Maternal factors like age, 
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parity and birth interval are considered proximate determinants, or intermediate 

variables, that directly influence the risk of morbidity and mortality [Mosley and 

Chen, (1984:27); Mahy, (2003)]. In this Chapter, however the focus is to examine 

how these mothers’ bio-demographic factors affect mortality. 

  

The seventh and eighth research questions examine mothers’ background 

characteristics that include marital status and religion. Examining mothers’ marital 

status is relevant in this study. For example, a study in Ethiopia shows that married 

women are 40% more likely to receive antenatal care from a health professional than 

unmarried women (Mekonnen and Mekonnen, 2002:9). Moreover examining 

whether mothers’ religion has an effect on infant survival as an independent variable 

is also relevant to this study. For instance, a study in Bangladesh showed that 

mothers from minority religious groups were 1.76 times more likely to use a skilled 

attendant for delivering their babies than mothers from the majority religious groups 

(Anwar et al. 2004:10). We further investigated whether mothers’ marital status and 

religion are statistically significant determinants of infants and under-five years’ 

child survival. Answering these research questions will be useful for drawing policy 

implications and to allocate health resources. 

 

The multivariate analysis results for 2000 and 2005 EDHS are shown from 

Table 5.1 to Table 5.6. This logistic regression analysis focused on the survival rate 

of infants as the dependent variable. The independent variables that affect infant 

survival will be discussed and examined in three parts. The independent variables in 

the first part (see Tables 5.1 and 5.2) of the multivariate analysis are related to 

parental SES. The independent variables which include the list of variables related to 
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parental SES such as asset (wealth) index, mothers’ occupation and education, and 

mothers’ partners’ occupation and education were examined. In the second part (see 

Tables 5.3 and 5.4), the survival of infants and children of under-five years are 

dependent variables and the independent variables depend on maternal and delivery 

care services. The independent variables include antenatal care visits, tetanus 

injections and prenatal care during pregnancy, delivery assistance, place of delivery 

and delivery by caesarean section. The third part (see Tables 5.5 and 5.6) of the 

analysis is focused on the survival of infants as a dependent variable while the 

independent variables are mothers’ bio-demographic and background characteristics. 

These include mothers’ age at birth, children ever born, births in the five years 

preceding the survey, mothers’ marital status and religion.  

 

5.3    Logistic Regression Analysis Results 

 

In Chapter 3, we have presented the model estimating strategy of the logistic 

regression analysis of inequalities in infant and under-five years’ child survival. 

Based on the estimating strategy, the logistic regression analysis results are presented 

in this Chapter. In Chapter 3 we discussed in detail, how the model is constructed 

and how we test the fitted model. The model building strategy also used the step wise 

process to build models containing the main effects and newly formed interaction 

terms one by one. The first model estimation focused on un-weighted while the 

second model estimation focused on weighted observations for both 2000 and 2005 

EDHS. The logistic regression analyses result report focused on both 2000 and 2005 

EDHS models estimation of the weighted observations. This is because weighted 

obsevations results are much representative of the samples and most useful than un-
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weighted observations. In addition, the final model coefficients and standard error 

was specified based on the step wise logistic regression (see Appendix). 

 

5.3.1 Parental SES Effect in Infant and Under-5 Years’ Child Survival 

 

The relation of independent variables of parental SES (measured by mothers 

and their partners wealth, occupation and education) to dependent variables of infant 

and under-five years’ child survival was studied separately for infants (0-11 months) 

and for children under-five years (0–59 months). For instance, Macassa et al. (2003a) 

argued that mortality and its determinants might be different at different age 

segments of the child’s life. In the analysis, wealth index is divided into five quintiles 

groups (i.e. poorest, poorer, middle, richer and richest). The poorest group was 

chosen as a reference for dependent variables of infant and under-5 years’ child 

survival. Occupations were also divided by four: (1) not working; (2) professional, 

technical and managerial; (3) clerical, sales, service and skilled manual, and (4) 

agricultural employment, self-employment and unskilled manuals. Not working was 

chosen as reference group for dependent variables of infant and under-5 years’ child 

survival. Education groups were also divided by three: (1) no education; (2) primary 

education, and (3) secondary and higher education. No education was chosen as a 

reference group for dependent variables of infant and under-5 years’ child survival.   

 

Household Wealth: The relation between household wealth and infant and 

under-5 years’ child survival has mixed results. Compared to infants of mothers from 

the poorest quintile, infants of mothers from the middle and richest quintiles had 

more chance of survival of 1.63 (95% CI 0.99–2.72) and 1.56 (95% CI 0.95–2.54) 
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for 2000 DHS weighted observations in the respective order. However compared to 

infants of mothers from poorest quintile, infants of mothers from richer quintiles had 

less chance of survival with 0.69 (95% CI 0.57–0.82) for the 2000 DHS weighted 

observations. Here, the association is statistically significant. More strikingly, 

compared to infants of mothers from the poorest quintile, infants of mothers from the 

middle, richer and richest quintiles also have less chances of survival with 0.81 (95% 

CI 0.66–1.01), 0.91 (95% CI 0.74–1.13) and 0.89 (95% CI 0.62–1.27) respectively, 

for the 2005 weighted observations. Here, the associations were not statistically 

significant (see Table 5.1). Compared to children under-5 years of age from mothers 

in the poorest quintile, children under-5 years of age  of mothers from the richer 

quintiles had less chance of survival with 0.81 (95% CI 0.69–0.94) for the 2000 DHS 

weighted observations. This negative association is statistically significant. But, 

some of the negative associations are not statistically significant. There are no 

significant differences among children under-5 years of mothers from the poorest, 

middle and richer quintiles (Table 5.2). The negative association between household 

wealth and infant and under-5 years’ child survival is an unexpected result. 

  

Parental Occupation: Mothers’ partners’ occupation is associated with infant 

and under-five years’ child survival. Compared to the infants of mothers’ partners’ 

with no work, the infants of mothers’ partners’ in professional, technical and 

managerial occupations had more chance of survival at 1.84 (95% CI 0.90–3.78) for 

the 2000 data un-weighted observations (see Table 5.1). More strikingly, this chance 

of survival was much higher for children under-five years for the 2000 DHS 

weighted observations. Here, compared to children under-five years of age of 

mothers whose partners have no work, children under-five years of mothers whose 
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partners are in professional, technical and managerial occupations had a chance of 

survival of 13.26 (95% CI 3.32–52.9) for the 2000 DHS weighted observations. In 

addition, children under-five years of mothers whose partners are in clerical, sales, 

service and skilled manual occupations, and agricultural employed and self-

employed and unskilled manuals occupations, had more chance of survival of 5.76 

(95% CI 2.13–15.49) and 5.97 (95% CI 2.26–15.74) for the 2000 DHS weighted 

observations respectively (see Table 5.2).    

 

The association between infant and under-five years’ child survival and 

mothers’ occupations were also statistically significant. Compared to infants of 

mothers with no work, infant of mothers in clerical, sales, service and skilled manual 

occupations had less chance of survival with 0.76 (95% CI 0.63-0.92) and 0.71 (95% 

CI 0.49-1.03) for the 2000 DHS un-weighted and weighted observations respectively 

(see Table 5.1). Similarly, compared to children under-five years of mothers with no 

work, children under-five years of mothers in clerical, sales, service and skilled 

manual occupations had less chance of survival with 0.70 (95% CI 0.57-0.87) and 

0.67 (95% CI 0.56-0.81) for the 2000 DHS un-weighted and weighted observations 

respectively (see Table 5.2). But compared to infants of mothers with no work, 

infants of mothers in agricultural employed and self-employed, and un-skilled 

manuals occupations had more chance of survival with 1.21 (95% CI 1.03-1.43) for 

the 2000 DHS weighted observations (see Table 5.1). Similarly, compared to 

children under-five years of mothers with no work, children under-five years of 

mothers in agricultural employed and self-employed, and un-skilled manuals 

occupations had more chance of survival with 1.15 (95% CI 1.02-1.30) for the 2000 

DHS weighted observations (see Table 5.2). 
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Table 5.1 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of infant survival in relation to 

parental SES for the factor associated with b6_1 = 1 where infant survives for 2000 and 2005 Ethiopia DHS Data  
 

Variable 2000 Un-weighted observation† 2005 Un-weighted observation † 2000  Weighted observation† 2005  Weighted observation † 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

 

1.0 [Reference] 

    – 

0.85 [0.69–1.04] 

0.61 [0.50–0.76] 

0.91 [0.76–1.10] 

 

    - 

    - 

0.117 

0.000*** 

0.340 

 

1.0 [Reference] 

0.85 [0.67–1.08] 

0.70 [0.55–0.88] 

0.76 [0.59–0.97] 

1.11 [0.80–1.53] 

 

    - 

0.183 

0.002*** 

0.029* 

0.533 

 

1.0 [Reference] 

    – 

1.64 [0.99–2.72] 

0.69 [0.57–0.82] 

1.56 [0.95–2.54] 

 

    - 

    - 

0.055 

0.000*** 

0.076 

 

1.0 [Reference] 

          – 

0.81 [0.66–1.01] 

0.91 [0.74–1.13] 

0.89 [0.62–1.27] 

 

    - 

    - 

0.062 

0.409 

0.526 

Mother Occupation  

Not Working  

Prof., Tech. & Manag. 

Clerical, Sales, Service 

& Skilled Manuals  

Agr empl & Self-empl & 

Unskilled Manuals 

 

1.0 [Reference] 

          – 

 

0.76 [0.63–0.92] 

          

          – 

 

    - 

    - 

 

0.006** 

     

    - 

 

1.0 [Reference] 

          – 

 

0.87 [0.65–1.16] 

 

          – 

 

    - 

    - 

 

0.333 

 

    - 

 

1.0 [Reference] 

          – 

 

0.71 [0.49–1.03] 

 

1.21 [1.03–1.43] 

 

    - 

    - 

 

0.074 

 

0.024* 

 

1.0 [Reference] 

          –       

 

1.10 [0.80–1.53] 

 

          – 

 

    - 

    - 

 

0.542 

 

    - 

Mother Education  

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

          – 

1.45 [1.03–2.04] 

 

    - 

    - 

0.032* 

 

1.0 [Reference] 

          – 

0.53 [0.25–1.13]  

 

    - 

    - 

0.101 

 

1.0 [Reference] 

1.12 [0.65–1.94] 

3.63 [2.01–6.55] 

 

    - 

0.687 

0.000*** 

 

1.0 [Reference] 

0.78 [0.59–1.04] 

1.81 [1.02–3.19] 

 

    - 

0.085 

0.041 

Partners’ Occupation  

Not Working  

Prof., Tech. & Manag. 

Clerical, Sale, Service & 

Skilled Manuals  

Agr Empl & Self-empl & 

Unskilled Manuals 

 

1.0 [Reference] 

1.84 [0.90–3.78] 

          

          – 

          

          – 

 

    - 

0.097 

     

    - 

     

    - 

 

1.0 [Reference] 

          – 

 

1.32 [0.88–1.96] 

 

          – 

 

    - 

    - 

 

0.178 

 

    - 

 

1.0 [Reference] 

          – 

           

          – 

 

1.39 [1.03–1.88] 

 

    - 

    - 

 

    - 

 

0.034* 

 

1.0 [Reference] 

          – 

 

1.46 [0.93–2.28] 

 

          – 

 

    - 

    - 

 

0.099 

 

    - 

Partners’ Education  

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

0.81 [0.65–0.99] 

          – 

 

    - 

0.043* 

    - 

 

1.0 [Reference] 

1.26 [1.04–1.54] 

1.39 [1.02–2.15] 

 

    - 

0.020* 

0.062 

 

1.0 [Reference] 

          – 

0.90 [0.68–1.20 

 

    - 

    - 

0.490 

 

1.0 [Reference] 

1.53 [1.21–1.94] 

1.17 [0.80–1.71] 

 

    - 

0.000*** 

0.423 

 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01. 
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Parental Education: Mothers’ education was associated with infant survival. 

This association was statistically significant. Compared to infants of mothers with no 

education, infants of mothers with secondary and higher education had more chance 

of survival with 1.45 (95% CI 1.03–2.04) for the 2000 DHS un-weighted 

observations while for the 2000 DHS survey weighted observations had more chance 

of survival with 3.63 (95% CI 2.01–6.55) (see Table 5.1). However mothers’ 

education was not associated with under-five years’ child survival. Compared to 

children under-five years of mothers with no education, children under-five years of 

mothers with secondary and higher education had a less chance of survival with 0.71 

(95% CI 0.41–1.26) for the 2000 DHS un-weighted observations while for the 

weighted observations, more strikingly, the chance of survival was very small, with 

odd ratio (OR) of only 0.01 (95% CI 0.00–1.82) (see Table 5.2). 

 

The association of mothers’ partners’ education to infant survival had a mixed 

result. The education of the mothers’ partners’ was not associated with infant 

survival for the 2000 DHS un-weighted and weighted observations. However, 

mothers’ partners’ education was associated with infant survival for the 2005 DHS 

un-weighted and weighted observations. Compared to infants of mothers’ partners’ 

with no education, infants of mothers’ partners’ with primary education had more 

chance of survival with 1.27 (95% CI 1.04–1.54), while with secondary education 

1.48 (95% CI 1.02–2.15) for the 2005 DHS un-weighted observations. More 

strikingly, compared to children under-five years of mothers whose partners had no 

education, children under-five years of mothers whose partners had secondary 

education had a very high chance of survival, with odd ratio (OR) of 70.58 (95% CI 

0.47–10697.08) for the 2000 DHS weighted observations (see Table 5.2). 
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Table 5.2 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of under-5 years child survival 

in relation to parental SES for the factor associated with b5 = 1 where under-five years children survive for 2000 and 2005 Ethiopia DHS data. 
 

Variable 2000 Un-weighted observation† 2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

 

1.0 [Reference] 

          – 

0.83 [0.70–0.99] 

0.70 [0.58–0.85] 

0.95 [0.79–1.14] 

 

    - 

    - 

0.038 

0.000*** 

0.565 

 

1.0 [Reference]  

          – 

0.84 [0.68–1.03] 

0.93 [0.74–1.16] 

1.15 [0.82–1.63] 

 

    - 

    - 

0.098 

0.528 

0.421 

 

1.0 [Reference] 

1.07 [0.91–1.27] 

          – 

0.81[0.69–0.94] 

          – 

 

    - 

   0.406 

    - 

0.006** 

    - 

 

1.0 [Reference] 

          – 

0.92 [0.76–1.12] 

0.96 [0.79–1.16] 

          – 

 

    - 

    - 

0.423 

0.672 

    - 

Mother Occupation  

Not Working  

Prof, Tech & Manag. 

Clerical, Sales, Service 

& Skilled Manual  

Agr empl & Self-empl & 

Unskilled Manual 

 

1.0 [Reference] 

          – 

 

0.70 [0.57–0.87] 

 

          – 

 

    - 

    - 

 

0.001*** 

     

    - 

 

1.0 [Reference] 

          – 

 

0.95 [0.72–1.27] 

 

0.90 [0.75–1.08] 

 

    - 

    - 

 

0.748 

 

0.252 

 

1.0 [Reference] 

          – 

 

0.67 [0.56–0.81] 

 

1.15 [1.02–1.30] 

 

    - 

    - 

 

0.000*** 

 

0.026* 

 

1.0 [Reference] 

          – 

 

          –  

 

          – 

 

    - 

    - 

 

    - 

 

    - 

Mothers’ Education  

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

          – 

0.71 [0.41–1.26] 

 

    - 

    - 

0.243 

 

1.0 [Reference] 

1.15 [0.81–1.64] 

          – 

 

    - 

0.442 

    - 

 

1.0 [Reference]  

          -      

0.01 [0.00–1.82] 

 

    - 

 

0.084 

 

1.0 [Reference] 

1.23 [0.98–1.55] 

1.40 [0.84–2.33] 

 

    - 

0.076* 

0.194 

Partners’ Occupation  

Not Working  

Prof, Tech & Manag. 

Clerical, Sales, Service 

& Skilled Manual  

Agr empl & Self-empl & 

Unskilled Manuals 

 

1.0 [Reference] 

          –   

 

0.82 [0.66–1.01] 

     

          –  

 

    - 

    - 

    

0.063 

 

    - 

 

1.0 [Reference] 

         –  

 

1.30 [0.86–1.95] 

 

          –  

 

    - 

    - 

 

0.215 

 

    - 

 

1.0 [Reference] 

13.26[3.32–52.9] 

 

5.76[2.13–15.49] 

 

5.97[2.26–15.74] 

 

    - 

0.000*** 

 

0.001*** 

 

0.000*** 

 

1.0 [Reference] 

          – 

 

1.25 [0.93–1.69] 

 

          – 

 

    - 

    - 

 

0.136 

 

    - 

Partners’ Education  

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

0.84 [0.68–1.03] 

1.51 [1.19–1.93] 

 

    - 

0.097 

0.001***    

 

1.0 [Reference] 

1.35[1.05–1.73] 

1.60[1.18–2.18] 

 

    - 

0.017* 

0.002*** 

 

 

1.0 [Reference]  

          – 

70.58 [0.47–

10697.08] 

 

    - 

    - 

 

0.097 

 

1.0 [Reference] 

1.46 [1.21–1.76] 

1.86 [1.34–2.60] 

 

    - 

0.000*** 

0.000*** 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01. 
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5.3.2 Maternal and Delivery Care Effects on Infant and Under-five Years’ 

Child Survival 

 

The relation between independent variables of maternal and delivery care 

services (i.e. tetanus injection, prenatal care, antenatal visit, delivery services and 

caesarean section delivery) and dependent variables of infant and under-5 years’ 

child survival was studied separately for infant (0-11 months) and children under-5 

years (0–59 months). In the analysis, mothers who received tetanus injections during 

pregnancy were divided into 3 groups (i.e. no tetanus injection, 1 to 3 and 4 to 7 

tetanus injections). ‘No tetanus injection’ was chosen as a reference group for 

dependent variables of infant and under-5 years’ child survival. Prenatal care visits 

during pregnancy were also divided into 2 categories: (1) no prenatal care (2) 

prenatal care by a health professional. No prenatal care was chosen as a reference 

group for dependent variables of infant and under-5 years’ child survival. Antenatal 

visits during pregnancy were divided into 3 categories: (1) no antenatal visit (2) 1 to 

3 and (3) 4 and more antenatal visits. No antenatal visit was chosen as a reference 

group for dependent variables of infant and under-5 years’ child survival. Caesarean 

section delivery was divided into 2 groups: (1) no caesarean section delivery (2) 

caesarean section delivery. No caesarean section delivery was chosen as a reference 

group for dependent variables of infant and under-5 years’ child survival. 

 

Tetanus Injection: Those mothers who received tetanus injections during 

pregnancy are associated with a higher level of infant survival. This association is 

statistically significant. Infants of mothers who received 4 to 7 tetanus injections 

during pregnancy had higher chance of survival with 4.87 (95% CI 1.45–16.44) for 
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the 2000 DHS weighted observations. After five years in 2005, compared to infants 

of mothers who did not receive tetanus injection during pregnancy, infants of 

mothers’ who received 1 to 3 tetanus injections during pregnancy had more chance 

of survival with 2.15 (95% CI 1.64–2.82), while infants of mothers who received 4 

to 7 tetanus injection during pregnancy had even more chance of survival with 2.75 

(95% CI 1.30–5.80) for the 2005 DHS weighted observations (see Table 5.3). In 

addition, compared to children of under-five years’ of mothers who did not receive 

tetanus injections during pregnancy, children of under-five years’ of mothers who 

received 1 to 3 tetanus injections during pregnancy had a chance of survival of 1.20 

(95% CI 0.90–1.60). After five years in 2005, compared to children of under-five 

years’ of mothers who did not receive tetanus injection during pregnancy, children of 

under-five years’ of mothers who received 1 to 3 tetanus injections during pregnancy 

had more chance of survival with 1.82 (95% CI 1.45–2.29), while children of under-

five years’ of mothers who received 4 to 7 tetanus injection during pregnancy had 

even a higher chance of survival with 2.45 (95% CI 1.28–4.69) for the 2005 DHS 

weighted observations (see Table 5.4). 

 

Prenatal Care: In relation to infant and under-five years’ child survival, 

mothers’ prenatal care visits during pregnancy had mixed results, and all the 

relationships were not statistically significant. No significant difference on infant 

survival among infants of mothers who did not receive prenatal care during 

pregnancy and infants of mothers who received prenatal care during pregnancy by 

health professionals for the 2000 DHS weighted observations. More strikingly, after 

5 years in 2005 mothers’ prenatal care visits during pregnancy by health 

professionals were negatively associated with infant survival. 
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Table 5.3 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of infant survival in relation to 

maternal and delivery care services for the factor associated with b6_1 = 1 where infant survives for 2000 and 2005 Ethiopia DHS Data  
 

Variables 2000 Un-weighted observation† 2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Tetanus Injection 

No Tetanus Injection 

1-3 Tetanus Injections 

4-7 Tetanus Injections 

 

1.0 [Reference] 

 1.53 [1.16–2.00] 

          – 

                             

    - 

0.002*** 

    - 

 

1.0 [Reference] 

2.10 [1.58–2.78] 

2.39 [1.12–5.13] 

 

    - 

0.000*** 

0.025* 

 

1.0 [Reference] 

1.21 [0.84–1.75] 

4.87[1.45–16.44] 

   

  - 

0.301 

0.011* 

 

1.0 [Reference] 

2.15 [1.64–2.82] 

2.75 [1.30–5.80] 

 

    - 

0.000*** 

0.008* 

Prenatal Care 

No Prenatal Care  

Prenatal Care by Health 

Professional     

 

1.0 [Reference] 

 

          – 

 

    - 

     

    - 

 

1.0 [Reference] 

 

          – 

 

    - 

 

    - 

 

1.0 [Reference] 

           

0.89 [0.56–1.40] 

 

    - 

     

0.610 

 

1.0 [Reference] 

 

0.73 [0.54–0.98] 

 

    - 

 

0.036 

Antenatal Visit 

No Antenatal Visit 

1-3 Antenatal Visits 

4+ Antenatal Visits 

 

1.0 [Reference] 

0.75 [0.58–0.99] 

          – 

 

    - 

 0.039 

    - 

 

1.0 [Reference] 

          – 

          –           

 

    - 

    - 

    - 

 

1.0 [Reference] 

0.61 [0.39–0.95] 

          – 

 

    - 

0.030* 

    - 

 

1.0 [Reference] 

          – 

1.25 [0.80–1.93] 

 

    - 

    - 

0.325 

Delivery Services 

Home Delivery  

Public HF Delivery                  

Private & Other HF 

Delivery 

 

1.0 [Reference] 

 0.89 [0.62–1.29] 

          

          – 

 

    - 

0.538     

     

    - 

 

1.0 [Reference] 

2.01[0.74–5.51]  

           

          – 

 

    - 

0.173 

 

    - 

 

1.0 [Reference] 

0.25 [0.14–0.45] 

           

          – 

 

    - 

0.000*** 

 

    – 

 

1.0 [Reference] 

0.57 [0.36–0.91] 

7.38  [0.46–

117.72] 

 

     - 

0.019 

 

0.157 

Caesarean Section Deliv. 

No Caesarean Section  

Caesarean Section Deliv. 

 

1.0 [Reference] 

0.25 [0.11–0.58] 

 

    - 

0.001*** 

 

1.0 [Reference] 

         –  

 

    - 

    - 

 

1.0 [Reference] 

          – 

 

    - 

    - 

 

1.0 [Reference] 

0.43 [0.08–2.40] 

 

    - 

0.339 

 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01. 
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Compared to the infants of mothers who received no prenatal care during 

pregnancy, the infants of mothers who received prenatal care by health professionals 

during pregnancy had a lower chance of survival with 0.73 (95% CI 0.54–0.98) for 

the 2005 DHS weighted observations (see Table 5.3). But compared to children of 

under-five years’ mothers who received no prenatal care, children of under-five 

years’ mothers who received prenatal care by health professionals during pregnancy 

had higher chance of under-five child survival with 1.38 (95% CI 0.94–2.04) for 

2000 DHS weighted observations (see Table 5.4). 

  

Antenatal Visits: The effects of mothers’ antenatal care visits during pregnancy 

on infant and under-five years’ child survival rates have mixed results. Compared to 

infants of mothers who did not receive antenatal care during pregnancy, infants of 

mothers who received 4 and more antenatal care visits during pregnancy had a 

chance of survival with 1.25 (95% CI 0.80–1.93) for the 2005 DHS weighted 

observations. However, compared to infants of mothers who did not receive antenatal 

care during pregnancy, infants of mothers who did receive 1 to 3 antenatal care visits 

during pregnancy had lower chance of survival with 0.61 (95% CI 0.39–0.95) for the 

2000 DHS weighted observations. More strikingly, for the 2000 DHS weighted 

observations, the under-five years’ child survival rate decreased significantly. 

Compared to children under-five years of mothers who did not receive antenatal care 

during pregnancy, children under-five years of mothers who received 1 to 3 antenatal 

care visits during pregnancy had significantly lower chance of survival with 0.49 

(95% CI 0.30–0.78). This unexpected result may be arises from lower sample size 

but need further study in the future.   
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Delivery Services: The relations between delivery service and infant and under-

five years’ child survival rates have mixed results. Compared to infants of mothers 

who were delivered at home, infants of mothers who were delivered at public HF had 

less chance of survival with 0.25 (95% CI 0.14–0.45) for the 2000 DHS weighted 

observations, while children of under-five years of mothers who were delivered at a 

public HF had less chance of survival with 0.39 (95% CI 0.21–0.72). However in 

2005, the survival chances of both infants and children of under-five years of 

mothers who were delivering at a public HF did not change, but infants and children 

of under-five years of mothers who delivered at private and other HF changed 

significantly. Compared to infants of mothers who delivered at home, infants of 

mothers who delivered at private and other HF had more chance of survival with 

7.38 (95% CI 0.46–117.72), while children of under-five years of mothers who 

delivered at private and other HF had more chance of survival with 6.37 (95% CI 

0.57–72.89), for the 2005 DHS weighted observations. 

 

Caesarean Section Delivery: The relation between caesarean section delivery 

and infant and under-five years’ child survival has mixed results. Compared to 

infants and children of under-five years of mothers who were delivered without 

caesarean section, infants and children of under-five years of mothers who delivered 

by caesarean section had less chance of survival with 0.25 (95% CI 0.11–0.58) for 

the 2000 DHS un-weighted observations (see Table 5.3 and 5.4). Similarly, 

compared to children of under-five years of mothers who were delivered without 

caesarean section, children of under-five years of mothers who were delivered by 

caesarean section had less chance of survival with 0.34 (95% CI 0.10–1.17) for the 

2000 DHS weighted observations (see Table 5.4).  
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Table 5.4 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of under-five years child 

survival in relation to maternal and delivery care services for the factor associated with b5 = 1 where under-five years child survives for 2000 and 

2005 Ethiopia DHS Data  
 

Variable 2000 Un-weighted observation† 2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Tetanus Injection 

No Tetanus Injection 

1-3 Tetanus Injections 

4-7 Tetanus Injections 

 

1.0 [Reference] 

1.15 [0.86–1.54] 

          – 

 

    - 

 0.344 

    - 

 

1.0 [Reference] 

1.93 [1.46–2.55] 

6.74[0.93–48.61] 

 

    - 

0.000*** 

0.058 

 

1.0 [Reference] 

1.20 [0.90–1.60] 

          – 

     

    - 

0.218 

    - 

 

1.0 [Reference]  

1.82 [1.45–2.29] 

2.45 [1.28–4.69] 

 

    - 

0.000*** 

0.007** 

Prenatal Care 

No Prenatal Care  

Prenatal Care by Health 

Professional     

 

1.0 [Reference] 

 

1.18 [0.81–1.71] 

 

    - 

     

0.393 

 

1.0 [Reference] 

 

 1.18 [0.84–1.65] 

 

    - 

 

0.345 

 

1.0 [Reference] 

           

1.38 [0.94–2.04] 

 

    - 

     

0.100 

 

1.0 [Reference] 

 

          – 

 

    - 

 

    - 

Antenatal Visit 

No Antenatal Visit 

1-3 Antenatal Visits 

4+ Antenatal Visits 

 

1.0 [Reference] 

0.72[0.45–1.16] 

          – 

 

    - 

   0.179  

    - 

 

1.0 [Reference] 

          – 

0.94 [0.62–1.46]       

 

    - 

    - 

0.814 

 

1.0 [Reference] 

0.49 [0.30–0.78] 

          – 

 

    - 

0.003*** 

    - 

 

1.0 [Reference] 

0.91 [0.69–1.19]          

          – 

 

    - 

0.478 

    - 

Delivery Services 

Home Delivery  

Public HF Delivery                  

Private and Other HF 

Delivery 

 

1.0 [Reference] 

0.43[0.25–0.74] 

          

          – 

 

    - 

0.002*** 

 

    - 

 

1.0 [Reference] 

          – 

 

1.91 [0.78–4.71] 

 

    - 

    - 

 

0.157 

 

1.0 [Reference] 

0.39 [0.21–0.72] 

           

          – 

 

    - 

0.003*** 

 

    - 

 

1.0 [Reference] 

0.58 [0.39–0.86] 

 

6.37[0.57–71.28] 

 

    - 

0.007** 

 

0.133 

Caesarean Section Deliv. 

No Caesarean Section  

Caesarean Section Deliv. 

 

1.0 [Reference] 

0.25 [0.11–0.57] 

 

    - 

0.001*** 

 

1.0 [Reference] 

          – 

 

    - 

    - 

 

1.0 [Reference] 

0.34 [0.10–1.17] 

 

    - 

0.088 

 

1.0 [Reference] 

0.90 [0.37–2.22] 

 

    - 

0.824 

 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01. 
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5.3.3 The Effect of Mothers’ Bio-demographic and Background 

Characteristics on Infant and Under-five Years’ Child Survival 

 

The relationship of independent variables of mothers’ bio-demographic 

characteristics (i.e. sex of child, mothers’ age at birth, children ever born and births 

in the last five years) and mothers’ background characteristics (i.e. marital status and 

religion) to the dependent variables of infant and under-five years’ child survival was 

studied separately for infants (0-11 months) and children under-five years of age (0–

59 months). In the analysis, male child was chosen as a reference group for sex of a 

child and teenage mothers (i.e. 15-19 years) were chosen as a reference group for 

mothers’ age at birth for dependent variables of infant and under-five years’ child 

survival. Furthermore, mothers’ who gave birth to one child were also chosen as a 

reference group for children ever born and mothers who gave birth to one child in the 

last five years preceding the survey were also chosen as a reference group for births 

in the last five years for dependent variables of infant and under-five years’ child 

survival. In similar way, unmarried mothers were chosen as a reference group for 

mothers’ marital status while mothers with the religion of Orthodox/Catholic 

Christianity were chosen as a reference group for mothers’ religion for both 

dependent variables of infant and under-five years’ child survival.    

 

Sex of the Child: The relation between sex of a child and infant and under-five 

years’ child survival has mixed results; however, these relations are statistically 

significant. In 2000 DHS weighted observations; there is no significant difference 

among male and female infants on the chance of survival. But the relation is not 

statistically significant. However, in 2005, female infant survival rates increased 
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significantly and the relation is with higher level of statistical significance. 

Compared to male infants, female infants had more chance of survival with 1.95 

(95% CI 1.52–2.50) (see Table 5.5). Similarly, compared to male children under-five 

years, female children under-five years had more chance of survival with 1.24 (95% 

CI 1.01–1.53) for the 2000 DHS un-weighted observations. But in 2005, compared to 

male children under-five years of age, female children under-five years had more 

chance of survival with 1.53 (95% CI 1.27–1.85) for the 2005 DHS weighted 

observations (see Table 5.6). 

 

Mothers’ Age at Birth: Mothers’ age at birth is positively associated with 

infant and under-five years’ child survival. Compared to infants of teenage mothers 

(i.e. 15-19 years), infants of mothers whose age was between 20 to 34 had more 

chance of survival with 1.28 (95% CI 0.90–1.81), while infants of mothers whose 

age was 35-49 had a chance of survival of 1.53 (95% CI 1.06–2.20) for the 2000 

DHS weighted observations (see Table 5.5). In addition, compared to children under-

five years of age with teenage mothers (i.e. 15-19 years), children under-five years of 

mothers whose age was between 20 to 34 had no significant difference in chances of 

survival with 1.10 (95% CI 0.77–1.78), while children under-five years of mothers 

whose age was between 35 to 49 had less chance of survival with 0.84 (95% CI 

0.51–1.41). However, after five years in 2005, the under-five years’ child survival 

rates increased significantly. Compared to children under-five years who had teenage 

mothers (i.e. 15-19 years), children under-five years of mothers whose age was 

between 20 to 34 had more chance of survival with 2.21 (95% CI 1.65–2.96), while 

children under-five years of mothers whose age was between 35 to 49 had more 
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chance of survival with 2.39 (95% CI 1.71–3.33), for the 2005 DHS weighted 

observations (see Table 5.6). 

      

Children Ever Born: The relation between parity (i.e. children ever born from 

one mother) and infant and under-five years’ child survival rates have mixed results, 

although these relationships are statistically significant. Compared to infants of 

mothers who gave birth to one child, infants of mothers who gave birth to two to five 

children had more chance of survival with 3.02 (95% CI 2.18–4.18) for the 2000 

DHS weighted observations. However, after 5 years in 2005 the survival of infants 

slightly decreased. Compared to infants of mothers who gave birth to one child, 

infants of mothers who gave birth to two to five children had more chance of survival 

with 2.22 (95% CI 1.63–3.02), while infants of mothers who gave birth to 6 and 

more children had more chance of survival with 2.41 (95% CI 1.70–3.42) for the 

2005 DHS weighted observations (see Table 5.5). However, compared to children 

under-five years of age of mothers who gave birth to one child, children under-five 

years of mothers who gave birth to two to five children had less chance of survival 

with 0.78 (95% CI 0.43–1.44), while children under-five years of mothers who gave 

birth to two to five children have no significant change in the chance of survival with 

0.95 (95% CI 0.78-1.14) for the 2000 DHS weighted observations (see Table 5.6). 

 

Births in the Last Five Years:  The birth interval (births in the last five years 

preceding the survey) is negatively associated with infant and under-five years’ child 

survival, and the relationship is statistically significant. Compared to infants of 

mothers who gave birth to one child in the last five years, infants of mothers who 

gave birth to two children in last five years had less chance of survival with 0.31 
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(95% CI 0.16–0.62), while infants of mothers who gave birth to three or more 

children in the last five years had less chance of survival with 0.12 (95% CI 0.06–

0.23) for the 2000 DHS weighted observations. In 2005, the negative association 

between birth interval and infant survival slightly narrowed. Compared to infants of 

mothers who gave birth to one child in the last five years, infants of mothers who 

gave birth to two children in the last five years had less chance of survival with 0.51 

(95% CI 0.39–0.66), while infants of mothers who gave birth to three or more 

children in the last five years had less chance of survival with 0.27 (95% CI 0.18–

0.39) for the 2005 DHS weighted observations (see Table 5.5). 

 

Compared to children under-five years of age of mothers who gave birth to one 

child in the last five years, children under-five years of mothers who gave birth to 

two children in the last five years had less chance of survival with 0.84 (95% CI 

0.69–1.02), while children under-five years of mothers who gave birth to 3 or more 

children in the last five years had less chance of survival with 0.25 (95% CI 0.20–

0.32) for the 2000 DHS weighted observations. However in 2005, the negative 

relationship between birth interval and under-five years’ children survival narrowed 

significantly. Compared to children under-five years of mothers who gave birth to 

one child in the last five years, children under-five years of mothers who gave birth 

to three and more children in the last five years had less chance of survival with 0.84 

(95% CI 0.37–1.93) for the 2005 DHS weighted observations (see Table 5.6). 
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Table 5.5- The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of infant survival in relation to 

mothers’ bio-demographic and background characteristics for the factor associated with b6_1 = 1 where infant survives for the 2000 and 2005 

Ethiopia DHS data  
 

Variable 2000 Un-weighted observation† 2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Sex of a Child 

Male 

Female 

 

1.0 [Reference] 

 0.81 [0.58–1.14] 

     

    - 

0.231 

 

1.0 [Reference] 

1.86 [1.38–2.50] 

 

    - 

0.000*** 

 

1.0 [Reference] 

0.95 [0.74–1.22] 

     

    - 

0.698 

 

1.0 [Reference] 

1.95 [1.52–2.50] 

 

    - 

0.000*** 

Mothers’ Age at Birth  

15-19 Years 

20-34 Years 

35-49 Years 

 

1.0 [Reference] 

          – 

1.08 [0.89–1.31] 

 

    - 

    - 

0.425 

 

1.0 [Reference] 

1.95 [1.37–2.78] 

1.55 [0.96–2.49] 

 

    - 

0.000*** 

0.075 

 

1.0 [Reference] 

1.28 [0.90–1.81] 

1.53 [1.06–2.20] 

 

    - 

0.172 

0.022* 

 

1.0 [Reference] 

1.43 [1.18–1.74] 

          – 

 

    - 

0.000*** 

    - 

Children Ever Born  

1 Child 

2-5 Children 

6+ Children 

 

1.0 [Reference] 

1.76 [1.38–2.25] 

          – 

 

    - 

0.000*** 

    - 

 

1.0 [Reference] 

1.64 [1.12–2.40] 

1.51 [0.99–2.30] 

 

    - 

0.011* 

0.058 

 

1.0 [Reference] 

3.02 [2.18–4.18] 

          – 

 

    - 

0.000*** 

 

1.0 [Reference] 

2.22 [1.63–3.02] 

2.41 [1.70–3.42] 

 

    - 

0.000*** 

0.000*** 

Births in Last 5 Years  

1 Child 

2 Children 

3+ Children 

 

1.0 [Reference] 

0.80 [0.62–1.03] 

0.15 [0.12–0.20] 

 

    - 

0.081 

0.000*** 

 

1.0 [Reference] 

0.47 [0.35–0.63] 

0.29 [0.19–0.45] 

 

     - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

0.31 [0.16–0.62]          

0.12 [0.06–0.23] 

 

    - 

0.001*** 

0.000*** 

 

1.0 [Reference] 

0.51 [0.39–0.66] 

0.27 [0.18–0.39] 

 

    - 

0.000*** 

0.000*** 

Marital Status  

Unmarried 

Married 

Cohabited (Living 

Together) 

Widowed 

Divorced 

Separated (Not Living 

Together) 

 

1.0 [Reference] 

          – 

 

0.49 [0.16–1.54] 

          – 

0.55 [0.39–0.78] 

 

0.50 [0.34–0.75] 

 

    - 

    - 

 

0.221 

 

0.001*** 

 

0.001*** 

 

1.0 [Reference] 

          – 

 

          – 

          – 

0.48 [0.28–0.83] 

 

          –  

 

    - 

    - 

 

    - 

    - 

0.009* 

 

    - 

 

1.0 [Reference] 

1.57 [1.15–2.13] 

 

          – 

          – 

          – 

 

          – 

 

    - 

0.004** 

 

    - 

    - 

    - 

 

    - 

 

1.0 [Reference] 

          – 

 

          – 

          – 

0.34 [0.22–0.54] 

 

0.59 [0.33–1.07] 

 

    - 

    - 

 

    - 

    - 

0.000*** 

 

0.081 

Religion 

Orthodox/Catholic 

Protestant 

Muslim 

Traditional/Other 

 

1.0 [Reference] 

1.25 [0.98–1.60] 

1.19 [0.96–1.47] 

          – 

 

    - 

0.076 

0.114  

    - 

 

1.0 [Reference] 

          – 

0.94 [0.66–1.32]          

          – 

 

    - 

    - 

   0.708 

    - 

 

1.0 [Reference] 

          – 

          – 

          – 

 

    - 

    - 

    - 

    - 

 

1.0 [Reference] 

1.11 [0.92–1.34]  

          – 

          – 

 

    - 

  0.262   

    -     

    - 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01.
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Marital Status: The relation between marital status and infant and under-five 

years’ child survival has mixed results. Compared to infants of unmarried mothers, 

infants of married mothers had more chance of survival with 1.57 (95% CI 1.15–

2.13), while children under-five years of age with married mothers also had more 

chance of survival with 1.63 (95% CI 1.19–2.23) for 2000 DHS weighted 

observations (see Table 5.5 and 5.6). In 2005, compared to children under-five years 

of unmarried mothers, children under-five years of cohabited mothers also had more 

chance of survival with 14.3 (95% CI 1.69–121.8), while children under-five years of 

widowed mothers had more chance of survival with 6.94 (95% CI 1.47–32.74), for 

the 2005 DHS weighted observations (see Table 5.6). 

 

Religion: The relation between religion and infant and under-five years’ child 

survival has also mixed results. In 2005 DHS weighted observations there is no 

significant differences in infants survival among mothers with religion of 

Orthodox/Catholic Christianity and Protestant Christianity (see Table 5.5). However, 

compared to children of under-five years of mothers that indicated their religion was 

Orthodox/Catholic Christianity, children of under-five years mothers with the 

religion of Protestant Christianity had more chance of survival with 1.92 (95% CI 

1.36–2.69) for 2000 DHS weighted observations.  Moreover in 2005, compared to 

children of under-five years of mothers with the religion of Orthodox/Catholic 

Christianity, children of under-five years of mothers with the religion of Protestant 

Christianity with 1.22 (95% CI 1.01–1.46); with religion of Muslim with 1.41 (95% 

CI 1.04–1.91) and with Traditional/Other religions with 2.46 (95% CI 1.23–4.92) 

had more chance of survival for 2005 DHS weighted observations respectively (see 

Table 5.6).  
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Table 5.6 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of under-five years child 

survival in relation to mothers’ bio-demographic and background characteristics for the factor associated with b5 = 1 where the child under-five 

years survives, for 2000 and 2005 Ethiopia DHS data.  
 

Variable 2000 Un-weighted observation† 2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Sex of Child 

Male 

Female 

 

1.0 [Reference] 

1.24 [1.01–1.53] 

 

    - 

0.039 

 

1.0 [Reference] 

1.63 [1.30–2.03] 

 

    - 

0.000*** 

 

1.0 [Reference] 

          – 

    

    - 

    - 

 

1.0 [Reference] 

1.53 [1.27–1.85] 

 

    - 

0.000*** 

Mothers’ Age at Birth 

15-19 Years 

20-34 Years 

35-49 Years 

 

1.0 [Reference] 

0.93 [0.78–1.11] 

          – 

 

    - 

0.421 

    - 

 

1.0 [Reference] 

1.91 [1.42–2.56] 

2.10 [1.47–3.00] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

1.10 [0.77–1.78] 

0.84 [0.51–1.41] 

 

    - 

0.589 

0.516 

 

1.0 [Reference] 

2.21 [1.65–2.96] 

2.39 [1.71–3.33] 

 

    - 

0.000*** 

0.000*** 

Children Ever Born 

1 Child 

2-5 Children 

6+ Children 

 

1.0 [Reference] 

1.01 [0.83–1.23] 

          – 

 

    - 

0.895 

    - 

 

1.0 [Reference] 

1.57 [1.25 –1.95] 

          – 

 

    - 

0.000*** 

    - 

 

1.0 [Reference] 

0.78 [0.43–1.44] 

          – 

 

    - 

0.434 

    - 

 

1.0 [Reference] 

0.95 [0.78–1.14] 

          – 

 

    - 

0.570 

    - 

Births in Last 5 Years 

1 Child 

2 Children 

3+ Children 

 

1.0 [Reference] 

0.61 [0.53–0.71] 

0.11 [0.06–0.19] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

0.67 [0.50–0.88] 

0.33 [0.23–0.48] 

 

    - 

0.004** 

0.000*** 

 

1.0 [Reference] 

0.84 [0.69–1.02]          

0.25 [0.20–0.32] 

 

    - 

0.078 

0.000*** 

 

1.0 [Reference] 

          – 

0.84 [0.37–1.93] 

 

    - 

    - 

0.683 

Marital Status  

Unmarried 

Married 

Cohabited (Living 

Together) 

Widowed 

Divorced 

Separated (Not Living 

Together) 

 

1.0 [Reference] 

2.2 [1.80–2.68] 

 

          – 

          – 

          – 

 

          – 

 

     - 

0.000*** 

 

    - 

    - 

    - 

 

    - 

 

1.0 [Reference] 

          – 

 

          – 

          – 

0.51 [0.34–0.75] 

 

          – 

 

    - 

    - 

 

    - 

    - 

0.001*** 

 

    - 

 

1.0 [Reference] 

1.63 [1.19–2.23] 

 

          – 

          – 

          – 

 

          – 

 

    - 

0.002*** 

 

    - 

    - 

    - 

 

    - 

 

1.0 [Reference] 

          – 

 

14.3[1.69–121.8] 

6.94[1.47–32.74] 

0.35 [0.20–0.62] 

 

          – 

 

    - 

    - 

 

0.015 

0.014 

0.000*** 

 

    - 

Religion 

Orthodox/Catholic 

Protestant 

Muslim 

Traditional/Other 

 

1.0 [Reference] 

          – 

0.93 [0.78–1.11] 

2.17[0.51–9.17] 

 

    - 

    - 

0.402 

0.292 

 

1.0 [Reference] 

          – 

          – 

1.87 [0.92–3.79] 

 

    - 

    - 

    - 

0.085 

 

1.0 [Reference] 

1.92 [1.36–2.69] 

          – 

          – 

 

    - 

0.000*** 

    - 

    - 

 

1.0 [Reference] 

1.22 [1.01–1.46] 

1.41 [1.04–1.91] 

2.46 [1.23–4.92] 

 

    - 

0.038 

0.026 

0.011 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01.
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5.4 Discussion 

 

In this Chapter we attempt to analyse the inequalities in infant and under-five 

years’ child survival in Ethiopia. This study finding shows that inequality in infant 

and under-five years’ child survival higher for richest quintile households. For 

instance, study in Iran also shows that like many others in different parts of the 

world, children with a lower socioeconomic status are less likely to survive their first 

year of life (Hosseinpoor et al. 2006: 1216). The determinants of infant and/or child 

mortality in developing countries can be classified as socioeconomic and bio-

demographic (Mahy, 2003). Socioeconomic determinants include parental education, 

place of residence, occupation and household income; demographic variables include 

sex and birth order of the child, maternal age at birth, birth interval, and survival of 

earlier sibling(s) (Majumder et al. 1997:385). Mosley and Chen (1984:25) in their 

influential study proposed a comprehensive analytical framework for the study of 

child survival in developing countries. The framework itself is based on the idea that 

all social and economic determinants of child morbidity and mortality necessarily 

operate through a set of proximate determinants, which in turn influence the risk of 

disease and the outcome of disease processes. 

 

5.4.1 Parental Socio-economic Determinant Factors  

 

Parental socio-economic determinant factors include household wealth, 

parental education and occupation. This study examined each of these three key 

variables and their effects on infant and under-five years’ child survival rates. 
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Household income, or its proximate substitute such as household wealth, is one of 

the key determinants of infant and under-five years’ child survival. Earlier studies in 

the 1970s and 1980s show the relationship between levels of mortality, particularly 

infant and child mortality, and economic development. This relationship is both 

conceptually and substantively distinguished in three different ways. These are: 

firstly, that the level of income influences levels of mortality at a moment in time; 

secondly, that the level of income influences rates of change in mortality; thirdly, 

that rates of change of income influence rates of change of mortality (Preston 

1975:232). In addition, Flegg (1982:454) argued that in developing countries, where 

enhancing women’s education is a low priority, achieving a more equal distribution 

of incomes is unlikely to accomplish a rapid fall in infant mortality rates. Rodgers 

(1979), by using the reciprocal of income per head and Gini’s index of inequality of 

income as explanatory variables, also argued that 54% of the variation in infant 

mortality rates can be explained by these explanatory variables.  

 

Moreover, a recent study confirms this relationship still holds. For instance, 

child survival is more sensitive than most other health outcomes to the effects of 

material deprivation (Marmot, 2005). A study in developing countries like India also 

reveals that the relationship between household wealth and child mortality in rural 

areas became stronger. In rural areas of India, child survival is increasingly being 

borne by households, possibly due to a weakening of complementary public inputs 

into child health (Chalasani, 2010). In addition, Macassa et al. (2003b:221) also 

argued that ‘the levels of infant, child and under-five mortality were considerably 

higher in rural than in urban areas’. For this level of urban rural difference the 

ingredient may be the household wealth. Household wealth is an increasingly 
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important predictor of child mortality (Chalasani, 2010). However in this study, the 

result show mixed relationships between household wealth and infant survival. 

Compared to infants of mothers in the poorest quintile, infants of mother in the 

middle and richest quintiles had each more chances of survival for the 2000 DHS 

weighted observations respectively. But according to the 2005 DHS data, the inverse 

relationship of wealth and infant mortality are wiped out. Compared to infants of 

mothers in the poorest, infants of mothers in the middle, richer and richest quintiles 

each had less chances of survival. Here the associations were not statistically 

significant (see Table 5.1). 

 

The lack of existence of an inverse relationship between infant mortality and 

the wealth index in Ethiopia may be due to the wealth index data bias in urban areas. 

The wealth index data is constructed by combining information on household assets 

such as ownership of consumer items, type of dwelling, source of water, and 

availability of electricity into a single asset index. This wealth index information on 

household assets was more widely available in urban areas than for households based 

in rural areas. For instance, in Ethiopia 93% of the population in urban areas are in 

the highest wealth quintile, in contrast to rural areas, where only 10% are in this 

category (CSA Ethiopia and ORC Macro, 2006b). The other reason may be that 

countries with no income growth have still seen improvements in their quality of life. 

One of the factors behind the convergence in life expectancy has been a similarly 

strong convergence in infant survival. For instance, data for 36 countries including 

18 now-developing countries also suggest convergence for infant survival dating 

back to a period before 1950. Global living standards are converging, even if 

incomes are not and the poor are actually catching up (Kenny, 2005). 
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Furthermore, the same is true concerning the lack of inverse relationship with 

the wealth index of the households in Ethiopia, for under-five years’ child mortality. 

Compared to children under-five years of mothers from the poorest quintile, the 

richer quintiles had less chance of survival for the 2000 DHS weighted observations. 

This association is statistically significant. But some of the inverse associations are 

not statistically significant. For example, compared to children of under-five years’ 

mothers from the poorest quintile, children of under-five years’ mothers from the 

middle and richer quintiles had less chances of survival for the 2005 data weighted 

observations (see Table 5.2). Study results in India, evidenced by the coefficients for 

under-five child mortality, clearly indicate that the overall relationship between 

household wealth and mortality weakened over time. However, this result is 

dominated by the relationship between household wealth and neonatal mortality 

(Chalasani, 2010).  

 

Parental education (i.e. mothers and thier partners) is one of the three key 

variables that formed the socioeconomic determinant of infant and under-five years’ 

child survival as shown in Table 5.1 and 5.2. Parental education is known as the 

main determinant of child survival in developing countries (Caldwell, 1979; Sullivan 

et al. 1990; Sullivan et al. 1994; Gosse and Aufey, 1989; Da Vanzo, 1984; Bicego 

and Boerma, 1993; Durkin et al. 1994; Bicego and Ahmad, 1996). The data reviewed 

by Cochrane et al. (1982: 213) also indicate that ‘maternal education is closely 

related to child health, measured either by nutritional status or by infant and child 

mortality. The effect of a father’s education on infant and child mortality appears to 

be about one half of that of a mother’s education’.  
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In this study, the results show that mothers’ education was positively associated 

with infant survival but not with under-five years’ child survival. This association 

was statistically significant. Compared to infants of mothers with no education, 

infants of mothers with secondary and higher education had more chance of survival 

according to the 2000 DHS un-weighted observations while for the 2000 DHS 

weighted observations, the chances of survival doubled (see Table 5.1). However 

mothers’ education levels are not associated with under-five years’ child survival. 

Compared to children under-five years whose mothers have no education, children 

under-five years whose mothers have obtained secondary and higher education had 

less chance of survival according to the 2000 DHS un-weighted observations while 

for the 2000 DHS weighted observations, more strikingly, the chances of survival 

were very small (see Table 5.2). But compared to children under-five years whose 

mothers have no education, children under-five years whose mothers have obtained 

secondary and higher education with the interaction term of mothers’ partners’ 

occupation with clerical, sales, services and skilled manual had very high chance of 

survival according to the 2000 DHS weighted observations. In similar way compared 

to children under-five years whose mothers have no education, children under-five 

years whose mothers have obtained secondary and higher education with the 

interaction term of mothers’ partners’ occupation with professional, technical and 

managerial also had very high chance of survival according to the 2000 DHS 

weighted observations. This association was also statistically significant (result not 

shown but the logit regression coefficient was reported in Appendix A, Table A.2).  

 

However, lack of the inverse relationship or weak correlation between maternal 

education and under-five years’ child survival in Ethiopia is not the first. For 
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instance, other studies have also found weak correlation between maternal education 

and child mortality in SSA compared with results of other Third World regions 

(Hobcraft et al. 1984; Hobcraft, 1993; Folasade, 2000). In addition, the DHS studies 

in some African countries like Ghana, Morocco, Trinidad and Tobago, Sudan, 

Namibia, and to some extent, Botswana, Nigeria and Tanzania, show that the inverse 

relationship is not consistent with this classic finding (Adetunji, 1995). But the 

survey of the multivariate analyses in less than a quarter of studies of the changing 

African family project found the inverse relationship not only between mothers’ 

education and infant mortality but between mothers’ education and under-five years’ 

child mortality (Adetunji, 1993).  

 

But, in most of the studies (see Caldwell, 1979; Sullivan et al. 1994; Gosse and 

Aufey, 1989; Da Vanzo, 1984; Bicego and Boerma, 1993; Durkin et al. 1994; Bicego 

and Ahmad, 1996) the inverse relationship between mothers’ education and child 

mortality holds in most cases. For example, the bivariate analysis carried out by 

(Cochrane et al. 1982:232) clearly shows ‘how observed relationships between 

maternal education and child mortality are remarkably uniform. Regardless of 

measurement technique, it appears that an additional year of schooling reduces 

mortality for infants and children by nine per 1000. There is no evidence that this 

effect differs by urban and rural area, but there is evidence that it is cumulative and 

becomes stronger as a woman ages.’ Mothers’ education is known as one of the key 

determinants of the infant mortality rate in many developing countries (Addai, 2000; 

Becker et al. 1993). For instance in India, van der Klaauw and Wang, (2004) argue 

that child mortality is higher in the household of uneducated parents, and this is 

particularly dependant on whether the mother is educated.  
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Similarly, a study in Mozambique found that the father’s education was 

associated with post neonatal mortality. Compared to children of fathers with 

secondary and higher education, children of fathers with no education had a risk of 

dying of 2.57 times while children of fathers with primary education had a risk of 

dying of 1.93 (Macassa et al. 2003a). Our study results indicate that mothers’ 

partners’ education is associated with infants and under-5 years’ child survival. 

Compared to infants of mothers’ partners’ with no education, infants of mothers’ 

partners’ with primary, secondary and higher education had a higher chance of 

survival for the 2005 DHS un-weighted observations. More strikingly compared to 

children under-5 years whose mothers’ partners’ had no education, children under-5 

years whose mothers’ partners’ with secondary and higher education had 70 times 

chance of survival for the 2000 DHS weighted observations (see Table 5.2).  

 

Mothers’ education was also associated with infant survival. According to 2000 

DHS data, there is no significant difference in infant survival among infants of 

mothers with no education and infants of mothers with secondary and higher 

education. However the 2005 DHS data shows that, compared to infants of mothers 

with no education, the infants of mothers with secondary and higher education had 

less chance of survival. The inequalities increased in the five year period between the 

two surveys. The result is unexpected and violates the classical findings of inverse 

relationships between mothers’ education and child mortality (Caldwell, 1979). In 

2000, compared to infants of mothers with no education, infants of mothers with 

secondary and higher education had more than three and half times the chance of 

survival (see Table 5.1). However in 2005, the survival chances of an infant whose 

mother has secondary and higher education narrowed to nearly two times that of 
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infants of mothers with no education. Here the inequalities in infant survival 

narrowed (see Figure 5.1). This association is also statistically significant. 

 

Figure 5.1- Infant Survivals according to Mothers’ Education Levels 
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Parental (mothers and their partners) occupations are one of the three 

determinant factors of infant and child mortality. The social stratification of 

developing countries takes other forms as compared to developed countries. Parental 

socio-economic position of developing countries is difficult to measure in the way it 

has been in western countries (Macassa et al. 2003a). In developed countries, 

occupation has been the most important indicator of socio-economic position. 

Occupation is either used alone like for the UK Registrar General’s Social 

Classification, or in combination with other characteristics. Others use education or 

income or a combination of both [Smith et al. (1998); Kunst and Mackenbach, 

(1994b); Leon et al. (1992) cited in Macassa et al. (2003a)]. The healths of infants 

and children in western countries have been shown to vary according to social class 
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differences. In developed countries, children of manual workers and the self-

employed have significantly higher mortality rates than children of non-manual 

workers. Social class differences in health among children may be to a certain extent 

persistent into adulthood [Ostberg and Vagero (1991); Sundiquist and Johansson 

(1997) cited in Macassa et al. (2003a)]. 

 

The bivariate analysis in Mozambique showed that a mother’s occupation was 

associated with both post-neonatal and child mortality. However, in the multivariate 

analysis, when controlled for demographic variables and place of mother’s residence, 

mother’s occupation was only statistically associated with child mortality. Compared 

to children of professional mothers, children of mothers in clerical, sales, services 

and skilled manual workers had a higher risk of dying. Similarly the bivariate 

analysis in Mozambique shows that father’s occupation as a measure of socio-

economic position was associated with post-neonatal and child mortality (Macassa et 

al. 2003a: 2262). 

 

The results concerning the relationship between parental occupation and infant 

and under-five years’ child mortality were not entirely uniform. However, in this 

study, compared to infants of mothers whose partners did not work, infants of 

mothers whose partners were in professional, technical and managerial occupations 

had more chance of survival for the DHS 2000 un-weighted observations, a finding 

that has been reported in other studies in both the developing and developed world. 

For instance, a study in England and Wales indicated that, for couple registrations 

analysed by social class of the father, infant death rates have more than halved in 

each social class from 1975 to 1996. The reductions in mortality were greater in the 
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late 1970s and early 1990s. Infant death rates in classes IVV: partly skilled and 

unskilled occupations remained between 50% and 65% higher than in classes III: 

professional, managerial, and technical occupations. Differentials between social 

classes were largest in the post-neonatal period and smallest in the perinatal and 

neonatal periods [Whitehead and Derver, (1999a:908); (1999b:912)]. 

  

More strikingly, the results of this study show that the relationship between 

mothers’ partners’ occupation and under-5 years’ child survival increased 

significantly from the 2000 to 2005 EDHS. The relationships are all statistically 

significant. Compared to children under-5 years whose mothers’ partners’ had no 

work, children under-5 years whose mothers’ partners’ were in professional, 

technical and managerial occupations had 13 times more chance of survival 

according to the DHS 2000 weighted observations. In addition, compared to children 

under-5 years whose mothers’ partners’ had no work, children under-5 years whose 

mothers’ partners’ were in clerical, sales, service and skilled manual occupations, 

agricultural employment and self-employment, and unskilled manual occupations, 

had each nearly 6 times more chance of survival according to the 2000 DHS 

weighted observations (see Table 5.2). Here, children under-5 years’ whose mothers’ 

partner’ were in professional, technical and managerial occupations (non-manual 

occupations) had more than twice the chance of survival, compared to children 

under-5 years whose mothers’ partners’ were in clerical, sales, service, skilled 

manual occupations, agricultural employment and unskilled manual occupations.   

 

The results of this study are in some respects similar to the findings in 

Mozambique. In Mozambique, children of fathers in clerical, sales, services and 
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skilled manual occupations, and children of fathers in agricultural self-employed, 

agricultural employees and unskilled manual labour had a higher risk of dying 

compared to children whose fathers were in professional occupations (Macassa et al. 

2003a). Similarly in our study in Ethiopia, mothers’ partners’ occupations were 

associated with infant and under-five years’ child survival. More strikingly this 

chance of survival is much higher for children under-five years for the 2000 DHS 

weighted observations. Here compared to children under-five years whose mothers’ 

partners’ had no work, children under-five years whose mothers’ partners’ were in 

professional, technical and managerial occupations had more chance of survival 

according to the 2000 DHS weighted observations. 

 

In this study, mothers’ occupation had mixed results in influencing infant and 

under-five years’ child survival. Compared to infants of mothers with no work, 

infants of mothers in clerical, sales, service and skilled manual occupations had less 

chance of survival for the 2000 DHS un-weighted and weighted observations (see 

Table 5.1). Similarly, compared to children under-five years whose mothers had no 

work, children under-five years whose mothers were in clerical, sales, service and 

skilled manual occupations had less chance of survival according to the 2000 DHS 

un-weighted and weighted observations (see Table 5.2). This finding supports earlier 

studies in the literature. Ware (1984) argues that women’s economic activity will 

have a negative impact on child care if the activity is incompatible to child care and 

there is an unavailability of other persons to care for the child. Adetunji, (1995) also 

argues that mothers’ breastfeeding duration is statistically the most significant 

variable and one of the key factors for infant survival. This may be related to 

mothers’ occupations. For instance, in San Salvador, poor women preferred two part 
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time jobs to one full-time one so they could return home and breastfeed at lunch 

times (Nieves 1979 cited in Ware 1984). 

 

However, our results show that mothers’ occupations still exert influence in 

infant and under-5 years’ child survival. Compared to infants of mothers with no 

work, infant of mothers in agricultural employed and self-employed, and unskilled 

manual occupations, had more chance of survival according to the 2000 data 

weighted observations (see Table 5.1). Similarly compared to children under-5 years 

whose mothers had no work, children under-5 years whose mothers were in 

agricultural employed and self-employed, and unskilled manual occupations, had 

more chance of survival according to the 2000 DHS weighted observations (see 

Table 5.2). 

 

5.4.2 Maternal and Delivery Care Determinant Factors  

 

Maternal and delivery care determinant factors include tetanus injections, 

prenatal care, antenatal care, delivery assistance and caesarean section delivery. In 

this study we examined each of these five key variables and how they affect infant 

and under-five years’ child survival. For example, a study in Thailand showed that 

maternal education, as a determinant factor, plays key role in the utilisation of 

maternal health services. Raghupathy (1996: 459) examined the use of maternal 

health services in Thailand during the mother’s pregnancy period. The findings in 

Thailand clearly indicate that three types of health services are influenced by female 

education. These are: the use of tetanus toxoid inoculations, prenatal care and 

assistance by formal sources during delivery.  
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In other studies, tetanus injections are one of the five maternal determinant 

factors of infants and under-five years’ child survival. Tetanus is a relatively minor 

cause of death in the neo-natal period which is after the first month of newborn life. 

For this reason, any analysis of neo-natal mortality must be concerned with the 

determinants of tetanus (Smucker et al. 1980:322). Tetanus is a socio-economic 

disease in the sense that it is associated with primitive living conditions and specially 

‘home deliveries by relatively untrained personnel in unsanitary surroundings’ 

(Marshall, 1968 cited in Smucker et al 1980:322). Clearly however, an absence of 

significant variations in living conditions and birth practices will render these 

variables ineffective as predictors of the probability of tetanus mortality (Smucker et 

al. 1980). To tackle tetanus mortality among newborn infants, tetanus toxoid 

injections are given to pregnant women for the prevention of neonatal tetanus, an 

important cause of death among infants (CSA Ethiopia and ORC Macro, 2001a).  

 

The results in this study also show that mothers who received tetanus injections 

during pregnancy were associated with higher levels of infant survival. This 

association is statistically significant. Compared to infants of mothers who did not 

received tetanus injections during pregnancy, infants of mothers who  received 1 to 3 

tetanus injections during pregnancy had a chance of survival while infants of mothers 

who received 4 to 7 tetanus injections during pregnancy had nearly five times the 

chances of survival for the 2000 DHS weighted observations. After 5 years, in 2005, 

compared to infants of mothers who did not receive tetanus injections during 

pregnancy, infants of mothers who received 1 to 3 tetanus injections during 

pregnancy had more than two times the chances of survival while infants of mothers 

who received 4 to 7 tetanus injections during pregnancy had nearly three times more 
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chance of survival, according to the 2005 DHS weighted observations (see Table 

5.3). Here inequalities in infant survival among mothers who received 4 to 7 tetanus 

injection during pregnancy in the 5 year period between 2000 and 2005 narrowed 

significantly as shown in Figure 5.2. The relation between maternal tetanus injection 

during pregnancy and infant survival are also statistically significant. 

 

Figure 5.2- Inequalities in Infant Survival among Different Maternal Health Services 
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In developing countries, cow dung is considered a source of tetanus mortality. 

For example, unsanitary and harmful practices by traditional birth attendants (TBAs), 

such as cutting the umbilical cord with unsterile razor blades, tying the cord with an 

unclean thread, or dressing the cord with cow dung, are thought to be the primary 

sources of infection leading to a high infant death rate in Bangladesh (Paul, 1991; 

Shuaib, 1995). Furthermore, the role of soil and contact with animals in the aetiology 

of tetanus helps to explain its prevalence in this area where dung is widely used to 

plaster walls, as fuel for cooking, and often as dressing for the umbilical stump of 

newborns. In neonatal tetanus, prevention is effectively achieved by maternal 
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immunisation, which provides 6 months of passive immunity for the foetus 

(Cvjetanovic, et al. 1972 cited in Smucker, et al. 1980:322), and/or by educating 

mothers and midwives in sanitary birth practices. Studies show that neonatal tetanus 

results in 7% of all neonatal mortality, accounting for a quarter of a million deaths 

per year in developing countries. Risk factors for neonatal infection with Clostridium 

tetani include unsterile delivery and treatment of the umbilical cord stump with 

animal dung. Neonatal tetanus is readily preventable by tetanus injections given to 

the mothers before and during pregnancy (Andrews, et al. 2008: 349). 

 

In this regard, maternal immunisation like tetanus toxoid is known for its 

preventive effects on newborn infant deaths. For full protection, each pregnant 

woman should receive at least two doses during each pregnancy. If a woman was 

vaccinated during a previous pregnancy, however, she may only require one dose for 

the current pregnancy. Five doses are considered to provide lifetime protection 

(CSA, Ethiopia and ORC Macro 2001a). In the literature some study findings 

indicate that there is an association between tetanus mortality and births attended by 

untrained midwives. To prevent tetanus mortality the authors stress the need for 

altering the environmental conditions in high risk households, a change in birth 

practices, or to find a way to make the exposed child resistant to the disease 

(Smucker et al. 1980:334). In this study the tetanus toxoid injections among pregnant 

mothers show considerable effects on under-five years’ child survival. Compared to 

children under-five years of age whose mothers did not receive tetanus injections 

during pregnancy, children under-five years whose mothers received 1 to 3 tetanus 

injections during pregnancy had nearly two times more chance of survival. 

Compared to children under-five years of age whose mothers did not receive tetanus 
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injections during pregnancy, children under-five years whose mothers received 4 to 7 

tetanus injections during pregnancy had two and half times more chance of survival 

according to the 2005 DHS weighted observations while for 2005 DHS un-weighted 

observations the under-five years child survival is nearly seven times (see Table 5.4).  

 

Moreover, a number of studies show that inadequate prenatal care has been 

associated with adverse perinatal outcomes. For instance, logistic regression analysis 

determined that women with undesired pregnancies, who resided in rural areas and 

were at a parity of five or greater had an increased risk of inadequate prenatal care in 

Ecuador (Paredes et al. 2005). However in the USA, African American women who 

received inadequate prenatal care in the first pregnancy are more likely to receive 

inadequate prenatal care in the second pregnancy. But younger women with a history 

of still birth, neonatal death, or vacuum extraction were less likely to receive 

inadequate prenatal care in their subsequent pregnancy (McDermott et al. 1996). In 

addition, a recent study in Australia also clearly shows that compared to the wider 

Australian population, the indigenous Aboriginal population disproportionately face 

high rates of poor pregnancy outcomes including maternal and perinatal mortality, 

preterm birth and low birth weights (Leeds et al. 2008).  

 

In this study our result indicates that mothers’ prenatal care visits during 

pregnancy in relation to infant and under-five years’ child survival have mixed 

results. In addition, all relationships are not statistically significant. Compared to 

infants of mothers who did not receive prenatal care during pregnancy, infants of 

mothers who received prenatal care by a health professional during pregnancy had 

less chance of survival, according to the 2000 DHS weighted observations. However, 
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more strikingly in 2005 DHS weighted observations; mothers’ prenatal care visits 

during pregnancy were also negatively associated with infant survival. But there is 

significant difference in under-five years’ child survival between mothers who 

received no prenatal care and those mothers who received prenatal care by a health 

professional during pregnancy for the 2000 weighted observations. Compared to 

infants of mothers who received no prenatal care during pregnancy, children of 

under-five years’ mothers who received prenatal care by a health professional during 

pregnancy had more chance of survival; according to the 2000 DHS weighted 

observations (see Table 5.4). This result is similar to a recent study in Nigeria that 

clearly indicates the risk of under-five child deaths are significantly higher for 

children of mothers residing in communities with a low proportion of mothers 

attending prenatal care by a doctor (Hazard Ratio: 1.36; 95% CI: 1.15-1.86). In 

addition, the cross-level interaction between mothers’ education and community 

prenatal care by a doctor is associated with a more than 40% higher risk of dying 

(Hazard Ratio: 1.41; 95% CI: 1.21-1.78) (Antai, 2011: 2). 

 

The results of the multivariate analysis for Ethiopia as a whole reinforce the 

importance of the place of residence and women’s education as the most important 

determinants of antenatal care utilisation. In particular, education is an important 

determinant of antenatal care use, with women possessing at least secondary 

education being four times more likely and women with primary education two and a 

half times more likely than women with no education to receive antenatal care from a 

health professional (Mekonnen and Mekonnen, 2002). In other developing countries 

like Bangladesh, differences in access to antenatal care or post-natal care services are 

seen. But the difference was less pronounced than for skilled attendance at deliveries. 
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Inequality increased systematically for higher numbers of antenatal care visits. The 

study findings in Bangladesh show that a mother with four antenatal care visits was 

nearly 13 times more likely to be delivered by a skilled attendant than a mother with 

no antenatal care, after controlling for the effects of covariates (Anwar et al. 2004). 

 

In this study however, the relationship between mothers’ antenatal care visits 

during pregnancy and infant and under-five years’ child survival have mixed results. 

Compared to infants of mothers who did not receive antenatal care during pregnancy, 

infants of mothers received four and more antenatal care visits during pregnancy had 

more chance of survival, according to the 2005 DHS weighted observations. More 

strikingly, compared to children under-five years whose mothers did not receive 

antenatal care during pregnancy, children under-five years whose mothers did 

receive 1 to 3 antenatal care visits during pregnancy had nearly half chance of 

survival, according to the 2000 DHS weighted observations. In addition, after 5 

years, in 2005, there is no significant difference in under-five child survival among 

children of under-five years’ mothers who did not receive antenatal care during 

pregnancy and children of under-five years’ mothers who received 1 to 3 antenatal 

cares during pregnancy (see Table 5.4). Here, the finding of this study is not 

consistent with generally held expectation. This unexpected result may be arises 

from the small number of sample size of antenatal care visits of EDHS data. 

     

The results of the multivariate analysis study in Ethiopia also shows that place 

of residence, women’s education, parity, and numbers of children under-five are 

independent predictors of utilisation of delivery care services (Mekonnen and 

Mekonnen, 2002). In this thesis, the relationship between delivery care services and 
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infant and under-five years’ child survival also have mixed results. Compared to 

infants who were delivered at home, infants who were delivered at a public HF had 

less chance of survival for the 2000 DHS weighted observations, while children 

under-five years who were delivered at a public HF had also less chance of survival. 

More strikingly, compared to infants who were delivered at home, infants who were 

delivered at a private and other HF had more than 7 times chance of survival for the 

2005 DHS weighted observations. Similarly, compared to children of under-five year 

who were delivered at home, children of under-five years who were delivered at a 

private and other HF had more than 6 times chance of survival for the 2005 DHS 

weighted observations. This finding shows that those mothers who delivered in 

public HF may be coming at late stage where their and their child lives were at risk. 

But those mothers who delivered in private and other HF were more likely to be 

richest urban households who can afford highest quality services. In Ethiopia large 

majority of births (94%) are delivered at home. Only 5% of births are delivered in a 

public HF and less than 1% of births were delivered in a private HF (CSA Ethiopia 

and ORC Macro, 2006b). 

 

Moreover, in many developing countries, as shown in a recent study in Iraq, 

having the delivery supervised by traditional birth attendants (TBAs) is associated 

with young maternal age, low education, and being poor. Meanwhile women having 

one or two children were less likely to be delivered by TBAs. These factors should 

be considered in the design of interventions to reduce the rate of deliveries assisted 

by TBAs in favour of professional midwives, and consequently reduce maternal and 

neonatal mortality rates and other adverse events (Siziya et al. 2009:1). Moreover, in 

Bangladesh, the bivariate analysis indicates that SES was found to be strongly 
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associated with utilisation of maternal health care services. In the International 

Centre for Diarrhoea Disease Research, Bangladesh (ICDDR, B) service area, poorer 

mothers used maternity care services less than their richer counterparts. Most poor 

mothers had much lower skilled attendants (14.2 %) at delivery than the least poor 

(45.7 %) mothers (Anwar et al. 2004). 

  

Caesarean section delivery is lowest in most of the least developed countries 

(LDCs). For example, caesarean section rates were extremely low among the very 

poor: they were below 1% for the poorest 20% of the population in 20 countries and 

were below 1% for 80% of the population in six countries. Only in five countries did 

the very poor have caesarean rates exceeding 5%. At the other extreme, seven 

countries mostly in Latin America far exceed the suggested maximum threshold for 

caesarean sections of 15% for at least 40% of the population (Ronsmans et al. 

2006:1516). The level of inequality in caesarean sections was highest in most LDCs. 

For example in Bangladesh, caesarean section for most mothers from the poorest 

quintile was 0.5% while for the richest quintile the rate was 4.6% (Rich: Poor Ratio 

9.2 and concentration index 0.47) (Anwar et al. 2004). 

 

In the poorest countries, mostly in SSA, large segments of the population have 

almost no access to potentially life-saving caesareans, whereas in some middle-

income countries, more than half of the population has rates in excess of medical 

need (Ronsmans et al. 2006:1516). For instance, life-saving caesarean section 

delivery in Ethiopia is critically lacking. Among 14 SSA countries, Ethiopia ranks 

lowest in terms of delivery assistance from a health professional and delivery in a 

health facility (Macro International, 2007:52). In this regard, this study shows that 
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the relationship between caesarean section delivery and infant and under-five years’ 

child survival has mixed results. Compared to infants who were delivered without 

caesarean section, infants delivered by caesarean section had less chance of survival, 

according to the DHS 2000 un-weighted and 2005 DHS weighted observations (see 

Table 5.3). In 2005 DHS weighted observations, the survival chances of children 

under-five years who were delivered by caesarean section increased, but the 

relationship was not statistically significant. The result shows that there is no 

significant difference in under-five years’ child survival among those who were 

delivered without caesarean section and those who were delivered by caesarean 

section (see Table 5.4). 

 

5.4.3 Mothers’ Bio-demographic and Background Characteristic Determinant 

Factors  

 

Mothers’ bio-demographic characteristic include sex of the child, mothers’ age 

at birth, children ever born (parity), births in the last five years (birth interval); and 

mothers’  background characteristics include marital status and religion. In this study 

we examined each of these six key variables and their effects on infant and under-

five years’ child survival. For example, earlier study indicate that the bio-

demographic characteristics which include mother’s age at birth, birth intervals, birth 

orders, sex of a child, and multiple births, are major determinants of infant survival 

(Mahy, 2003:11). For genetic reasons, male infants (primarily because of higher 

vulnerability to infectious disease) have higher mortality rates during the first six 

months of life. This risk declines after six months and lowers mortality rates (Ibid, 

2003). In this study, the relationship between sex of the child and infant and under-
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five years’ child mortality has mixed results. For instance, there is no significant 

difference in chance of survival among male and female infants according to the 

2000 DHS weighted observations. This unexpected result may arise because of 

interaction terms with mothers’ birth interval (i.e. birth in last 5 years) (see Appendix 

A, Table A.5). For instance, the female infants’ interaction term with mothers who 

gave birth to two children in last five years more chance of survival as compared to 

male infants in 2000 DHS weighted observations (result not shown). However, in 

2005 female infant survival was increased significantly. Compared to male infants, 

female infants had nearly two times more chance of survival (see Table 5.5). 

Similarly, compared to male children under-five years, female children under-five 

years had more chance of survival, according to the 2000 DHS data for un-weighted 

observations. But in 2005, compared to male children under-five years, female 

children under-five years had more chance of survival; according to the 2005 DHS 

weighted observations (see Table 5.6). 

 

Moreover in the 1980s, findings to estimate the covariates of age at marriage 

and first birth were important factor in infant and under-five years’ child mortality 

(Trussell and Bloom, 1983: 408). The mother’s age is one of the variables that affect 

infant and under-five years’ child survival. In many of the developing countries, 

childbearing begins at an early age. For example, 2000 Ethiopia DHS data indicate 

that 45% of the total births occur among adolescent girls and young women. The 

median age at which women aged between 25 and 49 first had sexual intercourse is 

16 (Govindasamy et al. 2002: IX). A recent study finding in Ethiopia indicates that 

childbearing starts at an early age. More than one-third of women aged 15-24 in 

Ethiopia have begun childbearing (Moore et al. 2008: XIII).  
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In this study the findings also show that mothers’ age at birth is positively 

associated with infant and under-five years’ child survival. Compared to infants of 

teenage mothers (15-19 years), infants of mothers between the ages of 20 to 34 and 

35 to 49 had more chance of survival, according to the 2000 un-weighted 

observations data (see Table 5.5). In addition, in 2000, compared to children under-

five years who had teenage mothers, children under-five years whose mothers were 

between the ages of 20 to 34 had no significant difference in chance of survival. 

Children under-five years whose mothers were between the ages of 35 to 49 had less 

chance of survival. Here the relationships were not statistically significant. The 

unexpected result as shown in Table 5.6 may appear because the variables lack 

statistical significance. 

 

Figure 5.3 - Inequalities in Under-5 Child Survival among Mothers’ Age Groups  
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 However in 2005, the relationships were statistically significant. In 2005, 

compared to children under-five years of teenage mothers, children under-five years 
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of mothers between the ages of 20 to 34 had more than two times the chances of 

survival, while children under-five years of mothers between the ages of 35 to 49 had 

nearly two and half times more chances of survival. This finding confirms the 

popular belief that teenage mothers lack emotional maturity. Also, their lower status 

in the household affects their ability to make important health decisions independent 

of their spouse and older household members, and this significantly affects their 

ability to care for their infants, which adversely affects their infant’s survival chances 

(Govindasamy et al. 2002).  Here the inequalities increased significantly in the five-

year period between 2000 and 2005 as shown in Figure 5.3 above. 

 

In Ethiopia, parity (children ever born) is only an important predictor of 

antenatal care for urban areas (Mekonnen and Mekonnen, 2002: 16). In this study the 

findings show that the relationship between parity and infant and under-five years’ 

child survival has mixed results, however these relationships are statistically 

significant. Compared to infants of mothers who gave birth to one child, infants of 

mothers who gave birth to two to five children had more chance of survival, 

according to the DHS data for the 2000 survey, weighted observations. In addition, 

compared to infants of mothers who gave birth to one child, infants of mothers who 

gave birth to two to five children had more than two times the chance of survival, 

while infants of mothers who gave birth to six and more children had more than two 

times the chance of survival, for the 2005 DHS un-weighted observations (see Table 

5.5). However compared to children under-five years of age, whose mothers gave 

birth to one child, children under-five years whose mothers gave birth to two to five 

children had less chance of survival. Children under-five years whose mothers gave 
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birth to two to five children have no significant change in the chance of survival for 

the 2000 DHS weighted observations (see Table 5.6).  

 

Furthermore, birth spacing or birth interval is one of the key variables that 

affect the infant and under-five years child mortality rates. In the literature, birth 

interval influence on child survival was studied as early as the 1920s in the USA 

(Wolfers and Scrimshaw, 1975:479). Hughes (1923) and Woodbury (1925) argued 

that the slope of neo-natal and infant mortality fell as intervals between births 

increased to four years and upwards. In this regard, a recent report of a WHO 

technical consultation on birth spacing recommend waiting at least 2–3 years 

between pregnancies to reduce infant and child mortality and also to improve 

maternal health. Other international organisations such as the United States Agency 

for International Development (USAID) supported studies also suggested longer 

birth spacing of 3-5 years (WHO, 2007: 1).  

 

Moreover, Hobcraft et al. (1985: 363) showed that the risk of dying increases 

for a child who has a sibling born within the preceding two years, and that slightly 

earlier clusters of poorly spaced births also tend to increase the risks of dying for the 

index child. De Sweemer (1984:63) also argued that the length of preceding intervals 

up to 24 months is related to survival of the index child. This relationship holds 

whether or not the preceding child has survived. Whitworth and Stephenson’s 

(2002:2107) study examined the impact of the length of the preceding birth interval 

on under-two years’ mortality in India. In that study they also examined the 

pathways through which short preceding birth intervals may lead to an increased risk 

of mortality.  
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In most developing countries the short birth interval is a widely known risk 

factor for the survival of infants and children under-five years. For instance, in rural 

areas of Nepal, previous birth intervals and the survival of the preceding child still 

predominated as determinants of infant mortality (Gubhaju et al. 1991: 425). Excess 

mortality is also widely associated with shorter preceding birth intervals when the 

index child is aged between 12 and 23 months, and this seems to be related mainly to 

competition with a live older sibling and scarce resources (De Sweemer, 1984:63). 

The determinants of infants following a short or long birth interval are also 

examined. The results show that short preceding birth intervals (<18 months) are 

associated with an increased risk of mortality in all three age groups (i.e. neonatal, 

post-neonatal and toddler), and the effect is particularly marked in the early post-

neonatal period (Whitworth and Stephenson, 2002:2107).  

 

In earlier studies using retrospective or prospective data, a positive association 

has been established between the length of preceding, succeeding or average interval 

and the survival of the index child [Omran and Standley (1976), (1981); Winikoff 

(1983)]. The birth interval period, in addition to the preceding interval, includes the 

subsequent birth interval period. The subsequent birth interval has a significant 

influence on the survival of index children only for intervals of less than 18 months 

and only up to the age of 18 months (De Sweemer, 1984:63). In another study, the 

findings clearly indicate that short birth intervals, teenage pregnancies and previous 

child deaths are associated with increased risk of under-five years’ child deaths in 

Tanzania (Mturi and Curtis, 1995: 384). Furthermore, Whitworth and Stephenson’s 

(2002:2107) study results also highlight the diluting effect a higher level of maternal 
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education has on the relationship between short preceding birth intervals and 

mortality risk.  

 

Using 2000 EDHS, this study indicates that compared to infants of mothers 

who gave birth to one child in the last 5 years preceding the survey, infants of 

mothers who gave birth to two children had 70% less chance of survival while 

infants of mothers who gave birth to three or more children had 89% less chance of 

survival. However in 2005, compared to infants of mothers who gave birth to one 

child in the last five years preceding the survey, infants of mothers who gave birth to 

two children had 49% less chance of survival, while infants of mothers who gave 

birth to three or more children had 73% less chance of survival. Here the inequalities 

in the five year period between 2000 and 2005 narrowed significantly as shown in 

Figure 5.4. In addition, the findings show the birth interval is negatively associated 

with infant survival and the relationship is statistically significant. The big difference 

in infant survival particularly for mothers who gave birth to three or more children in 

the last five years preceding the survey indicates that there is a serious problem in the 

pathway through which this short birth interval affected infant survival.  

 

For instance in other studies the evidence suggests that sibling rivalry is a 

pathway through which short birth intervals influence mortality, with the death of the 

previous sibling removing the competition for scarce resources, and resulting in 

lower risk of mortality than if the previous sibling was still alive (Whitworth and 

Stephenson, 2002:2107). Short birth intervals and competition for resources with 

similar-aged siblings can also affect the well-being of a child (Mahy, 2003:11). 
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Maternal depletion and competition between siblings were also considered the two 

most plausible links to short birth interval (Cleland and Sathar, 1984: 415). 

 

Figure 5.4 Inequalities in Infant Survival According to Varying Birth Intervals 
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Furthermore, compared to infants of mothers who gave birth to one child in the 

last five years preceding the survey, infants of mothers who gave birth to two 

children in the last five years had 49% less chance of survival, while infants of 

mothers who gave birth to three or more children in the last five years had 73% less 

chance of survival, according to 2005 DHS weighted observations (see Table 5.5). 

However in 2005, the negative association between birth interval and infant survival 

slightly narrowed. This large difference in infant survival may be related to early 

cessation of breast feeding and weaning of children in infancy. For instance, earlier 

studies in other developing countries also show the influence of this factor in infant 

survival. In addition, subsequent intervals influence the risks of mortality of the 

index child, and are probably connected with an early cessation of breast feeding (De 
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Sweemer 1984:63). Weaning children in infancy increases the risk of death for 

Egyptian children under five (Marcotte and Casterline, 1990). Cleland and Sathar, 

(1984: 415) argued that a short and subsequent interval affects the welfare of the 

older sibling because of premature weaning during the next pregnancy. The 

plausibility of this causal link, particularly in Pakistan, where prolonged lactation is 

customary, is strong. 

 

This study results also show that compared to children under-five years whose 

mothers gave birth to one child in the last five years, children under-five years whose 

mothers gave birth to two children in the last five years had 16% less chance of 

survival. Children under-five years whose mothers gave birth to three or more 

children in the last five years had 75% less chance of survival, according to the 2000 

DHS weighted observations. However in 2005, the negative relationship between 

birth interval and under-five years’ child survival narrowed significantly. Compared 

to children under-five years whose mothers gave birth to one child in the last five 

years, children under-five years whose mothers gave birth to 3 and more children in 

the last 5 years had 16% less chance of survival; according to 2005 DHS weighted 

observations (see Table 5.6). 

 

In Ethiopia, young women initiate sex at an earlier age and sexual experience 

for most women is in the context of marriage (Govindasamy et al. 2002: IX). 

Marriage is the event which signals the beginning of the risk of exposure to 

childbearing, especially since contraceptive use to postpone the first birth is limited 

(Trussell and Bloom, 1983: 409). In addition, a study in Bangladesh showed that the 

odds of neonatal and post-neonatal deaths among babies born after divorce or less 
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than 12 months before mothers were divorced, were more than double the odds of 

those born to mothers of intact marriages (Alam et al. 2001: 271). This study shows 

that compared to infants and children under-five years that have unmarried mothers, 

infants and children under-five years of married mothers had more chance of 

survival, from the 2000 DHS weighted observations (see Table 5.5 and 5.6). 

However in 2005, compared to children under-five years from unmarried mothers, 

children under-five years from widowed mothers had nearly seven times more 

chance of survival, while children under-five years with cohabited mothers had 14 

times more chance of survival, for the 2005 DHS weighted observations (see Table 

5.6). Children under-five years with cohabited mothers have survival chances twice 

higher as compared to children under-five years of widowed mothers.  

 

In an earlier study carried out in Ethiopia, religion emerged as an important 

predictor of maternal health care, such as antenatal care utilisation in rural areas 

(Mekonnen and Mekonnen, 2002: 17). Religion is also an important predictor in 

child morbidity and mortality. For instance in this study, compared to infants of 

mothers with the religion of Orthodox/Catholic Christianity, infants of mothers with 

the religion of Protestant Christianity had less chance of survival (see Table 5.5). 

However, compared to children under-five years of mothers with the religion of 

Orthodox/Catholic Christianity, children under-five years of mothers with the 

religion of Protestant Christianity had nearly a two times higher chance of survival, 

according to the DHS 2000 weighted observations. In addition in 2005, compared to 

children under-five years of mothers with the religion of Orthodox/Catholic 

Christianity, children under-five years of mothers with the religion of Protestant 

Christianity had more chance of survival. Moreover, compared to children under-five 
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years of mothers with the religion of Orthodox/Catholic Christianity, children under-

five years of mothers with the Muslim religion had one and half times more chance 

of survival, and children under-five years of mothers with a traditional/other religion 

had two and half times more chance of survival (see Table 5.6). 

 

5.5 Conclusion and Policy Implications 

 

In conclusion, this study demonstrates that compared to many of developing 

countries, the infant and under-five years’ child survival rates in Ethiopia is found at 

its lowest level. Despite, compared to the average rates for many SSA countries, 

Ethiopia has shown some improvement, more work should be expected if Ethiopia is 

to achieve the MDG-4 targets of a reduction in its U5MR [FMOH (2006a); World 

Bank, (2006a)]. This is clearly depicted by the two major child health survival 

indicators (IMR and U5MR). The situation is at its worst in rural areas, where more 

than 80% of the population resides. This study shows that the 3 most important 

factors influencing infant and under-5 years’ child survival rates in Ethiopia are 

socio-economic, maternal and bio-demographic in nature.   

 

This study’s results show that the socio-economic factors that include 

household wealth, parental education and occupation play a key role in infant and 

under-five years’ child survival. For instance, mothers’ education is positively 

associated with infant survival but not with under-five years’ child survival. This 

association is shown to be statistically significant. However, we can see that 

mothers’ partners’ education did seem to reflect the family’s social standing in the 
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Ethiopian context, showing a very strong statistical association with infant and 

under-five years’ child mortality. The under-five years’ child survival rate increased 

in the five year period from 2000 to 2005 significantly, and its relationship with 

mothers’ partners’ occupation is statistically significant. For instance, compared to 

children under-five years whose mothers’ partners did not work, mothers’ partners in 

professional, technical and managerial occupations had 13 times more chance of 

survival, for the 2000 DHS weighted observations. In addition, compared to children 

under-five years whose mothers’ partners were in clerical, sales, service and skilled 

manuals occupations, and agricultural employed and unskilled manuals occupations, 

mothers’ partner’ in professional, technical and managerial occupations (non-manual 

occupations) had more than twice chance of survival.   

 

Maternal health care indicators that include tetanus injections, prenatal care, 

antenatal care, delivery and caesarean section, are key determinant factors in the 

infants and under-five years’ child survival rates. The results in this study show that 

mothers who received tetanus injections during pregnancy are associated with higher 

levels of infant survival. This association is statistically significant. In addition, 

prenatal care is positively associated with infants and under-five year’ child survival. 

But antenatal care is negatively associated with infants and under-five year’ child 

survival. Prenatal care, also known as antenatal care, has many formats and many 

types of providers. The WHO definition is consistent with the USA Centre for 

Disease Control and Prevention prenatal care definition (Phillippi, 2009). In this 

study we use the term antenatal care for most of women’s visits during pregnancy. In 

DHS data statistics definitions, the prenatal care term is used for tetanus toxoid 

injections (DHS Statistics Live, 2011b).   
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Moreover, delivery care services and caesarean section emergency delivery are 

not significantly related to the survival of infants and children under-five years. The 

relationship is not proven to be statistically significant. For instance in 2005, the 

survival chances of children under-five years of age whose mothers were delivered 

by caesarean section increased, but the relationship is not statistically significant. 

Compared to children under-five years of mothers who were delivered without 

caesarean section, mothers who were delivered by caesarean section had more 

chance of survival. 

 

Bio-demographic factors that include sex of the child, mothers’ age at birth, 

parity and birth interval play a key role in infant and under-five years’ child survival. 

In this study the findings show that mothers’ age at birth is positively associated with 

infant and under-five years’ child survival. Compared to infants of teenage mothers 

(15-19 years), infants of mothers between the ages of 20 to 34 and 35 to 49 had a 

higher chance of infant survival, for the 2000 DHS un-weighted observations. In 

addition, the findings show that the relationship between parity and infant and under-

five years’ child survival has mixed results, but these relationships are statistically 

significant. However, birth interval is a key bio-demographic factor that affects 

infant and under-five years’ child survival. Compared to infants of mothers who gave 

birth to one child in the last five years preceding the survey, infants of mothers who 

gave birth to two children in the last five years preceding the survey had 70% less 

chance of infant survival, while infants of mothers who gave birth to three or more 

children had 89% less chance of infant survival, according to the 2000 DHS 

weighted observations. Here the findings clearly show that birth interval (birth in the 
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last five years preceding the survey) is negatively associated with infant survival, and 

the relationship is statistically significant. 

 

Policy Implications: This study’s results are based on logistic regression 

models that indicate that some interesting policy implications. When looking at the 

indicators, the current trends show that reaching the child survival MDGs by 2015 is 

going to be challenging (FMOH, 2005a).  

 

Firstly, our results show mixed (i.e. positive and negative) relationships 

between household wealth, and infant survival and under-five years’ child survival. 

The findings also show that household wealth is inversely related to infant and 

under-five years’ child survival rates. If the Government addresses the inequalities in 

infant and under-five years’ child survival rates between the poorest and the richest 

quintiles, the gap may substantially narrow. Better parental education and 

occupations are found to have an important impact on the survival of infants and 

children under-five years. Particularly, mothers’ partners’ occupations play a key 

role in reducing infant and under-five years’ child mortality. Mothers’ occupations 

have mixed effects in influencing infant and under-five years’ child survival and the 

results are inconclusive. If the mothers’ occupations are such that they are conducive 

to a good working environment and flexible working times that facilitate breast 

feeding and child care, the infant and under-five years’ child survival rates may 

increase substantially. 
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Secondly, maternal health service availability is found to have an important 

impact on the use of maternal health services like tetanus immunisation, prenatal and 

antenatal care. This suggests that improving educational opportunities for women 

may have a significant impact on improving utilisation of such services. This is 

however a long term investment. As an alternative, in the short term, health programs 

need to focus on attracting women with little or no education to use the services 

available. In addition, maternal health service availability is also found to have an 

important impact on the use of delivery care services and caesarean sections. This 

suggests that improving educational opportunities for women may have a large 

impact on improving utilisation of such services. This is however also a long term 

investment. As an alternative, in the short term, health programs certainly need to 

focus on attracting women with little or no education. 

 

Thirdly, short birth intervals (i.e. children born in last five years), and in some 

respect parity (i.e. children ever born), were found to be very highly related to the 

lower level of infant and under-five years child survival rates. This implies that short 

birth intervals should be one of the target criteria for health education campaigns that 

publicise the benefits of safe motherhood programs. Besides, Government policy 

should also discourage early cessation of breast feeding and early weaning. In 

addition, in some respects, high parity should also be another criteria targeted in a 

campaign for safe motherhood programs. Moreover, unmarried mothers and mothers 

with the religion of Orthodox/Catholic Christianity are highly affected by the higher 

level of infant and under-five years’ child mortality. This implies that Government 

should encourage, promote and advocate stable marriages. There should be further 

investigation into the reasons why children whose mothers are of Orthodox/Catholic 
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Christianity religions have lower survival rates, as it may be due to local customs that 

have negative effect in mothers health seeking behaviours and accessing child health 

services. Government should also discourage the negative effects of 

Orthodox/Catholic Christianity religions on the infant and under-five years’ child 

survival and mitigate the Orthodox/Catholic Christianity religion negative effect. 

 

Policy Recommendation: this thesis finding that listed out above can therefore 

be used as the basis for a number of policy recommendations. This policy 

recommendation is builds on the World Bank study of the success stories of health 

policies in the developing countries (Yazbeck, 2009). 

 

First, health service extension package (HSEP) considered as the most 

important institutional framework to achieve millennium development goals (MDG). 

The health extension program (HEP) is a bold initiative undertaken by Ethiopian 

government to address rural poor health problem. This includes the rapid expansion 

of primary health care programs. Out of the 6 main objectives of HEP reducing 

maternal and child mortality are the main one (FMOH, 2009/10). But recent study 

findings have also revealed that only a quarter of the health posts are working 

efficiently and pointed the need for improvement. A closer monitoring of the HEP is 

required in order to achieve the best possible performance (Sebastian and Lemma, 

2010:1). In this regard along with the overall process of decentralization that is 

taking place across all sectors, the community-based health care delivery system 

through the implementation of HEP is important. Strengthening the support system 

and improves the monitoring and refresher training of health extension worker 

(HEW) help to address the basic maternal and child health service coverage problem 
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of the health care system in rural areas (FMOH, 2005a). HEP provision of health 

services in three primary areas that are important for child and maternal health 

services should be strengthened. These areas are: first, hygiene and environmental 

sanitation; second diseases prevention and control and third, family health services 

(FMOH, 2009/10). 

 

Second, safe motherhood programs should be expanded to the rural poor. The 

number of rural health centre and hospital that carry out emergency obstetrics care in 

the planned government health development plan were not enough to address the 

problem for the poor. To support such an expansion, the scale of both supply and 

demand will have to dramatically expand. In a country where only 10% of deliveries 

are professionally assisted (CSA Ethiopia and IFC International, 2012a), demand 

stimulation mechanisms will have to leap forward. This will require adapting current 

Ethiopia grown health service delivery arrangements to adjust to a new production 

scale. Based on HSDP plan and other policy documents of the Government five step 

of service expansion were followed. These are: information and social for behaviour 

change; HSEP program; primary level clinical services; upgrading essential obstetric 

care and expand referral care. Out of the five steps upgrading essential obstetric care 

(that requires the operationalisation of comprehensive emergency obstetrical care” in 

all new and old health centres of the country); and expand referral care (that entails 

the expansion and upgrading of referral services, including all Woreda and Zonal 

hospitals)” are very important and should be strengthened further (FMOH, 2005a: 5). 

 

Third, in Ethiopia reaching the poor mothers for life saving essential obstetric 

care are important to increase infants and under-five survival. Such programs can be 
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designed like the social safety net health card programs for the poor in the Indonesia 

(World Bank, 2008e). In addition, to increase the coverage of mass campaigns and 

supplementary tetanus toxoid mothers immunization programs are important in 

reducing infant and under-five mortality. Such type of immunization campaigns were 

tested in Kenya to reach to the poor through mass campaign and show successful 

result in increasing the coverage (World Bank, 2008f). The other important element 

to address health needs of the poor and tackling health inequalities. For instance 

delivery at primary health care unit (PHCU) level charged and establishing equity 

funds is important. The equity funds will solve the problems of implementing the 

targeting mechanism of poor health service user through exemptions of user fee and 

fee waiver. For example equity funds established in Cambodia shows that exempting 

the poor from hospital user fee done very successfully (World Bank, 2008c).  

 

Fourth, recently drafted social and community based health insurance programs 

will play key role in achieving country’s health care financing goal of universal 

coverage. The social health insurance (SHI) that target the formal sector and 

government employees and community-based health insurances (CBHI) that target 

informal sector and the poor over the long-term period will be useful to address the 

health needs of mothers and children (FMOH, 2008:107). For instance community 

based health insurance program in Rwanda successfully reach the poor (World Bank, 

2008a). Besides using proxy-means testing method in Colombia able to expand 

health insurance to the poor after world wide sweeping health sector reform in 1993 

brought health insurance to people never before covered (World Bank, 2007d).    
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Chapter 6: Inequalities in Access to and Utilisation of Child Health 

Services 

 

6.1   Introduction 

 

This Chapter deals with inequalities in access to and utilisation of child health 

services. The data for this study analyses responses from 12,260 and 11,163 women 

of age 15-49 for the number of pregnancies of seven or more months duration for the 

2000 and 2005 EDHS at the time of the respective surveys were fielded [CSA 

Ethiopia and ORC Macro (2001a) ( 2006a)]. The unit of analysis of this study is 

women who had at least one live birth in the five years preceding the survey. In 

Chapter 5 we have described the independent variables involved that determine the 

inequalities in access to and utilisation of child health services using descriptive 

analysis. In this Chapter the multivariate analysis carried out for selected 

independent variables in the literature are considered as the major determinant 

factors of access to and utilisations of child health services. These major determinant 

factors of access to and utilisation of child health services are focuses on five areas. 

These are: mothers’ socio-economic status (SES); place of residence; mothers’ bio-

demographic factors like age at birth and birth order (parity); mothers’ background 

characteristics like marital status and religion.  

 

In this multivariate analysis an attempt is made to examine health inequalities 

that focus on two areas of child health services. These are: firstly the preventive 

aspects of health services which includes immunisation for vaccine preventable 

childhood diseases. Secondly, the curative aspects of health services which include 



 289 

the childhood diseases diarrhoea and fever/cough or ARI treatment. In the second 

part a further multivariate analysis using logistic regression is carried out by singling 

out medical treatment for the childhood diseases diarrhoea and fever/cough or ARI. 

In additional comparisons will be made during the five years period between 2000 

and 2005. This comparison enables us to further discuss the issues of health 

inequalities and examine whether inequalities in health increased or decreased, and 

what policy recommendations should be proposed. 

 

6.2  Questions Addressed in the Multivariate Analysis 

 

In Chapter 1 we identified one major research question that is related to 

inequalities in access to and utilisation of child health services. This question is: 

What are the most important factors determining inequality in access to and 

utilisation of preventive and curative child health services in Ethiopia? In this 

Chapter, we will investigate this major research question which was disaggregated 

into four different research questions that were focused on issues related to 

inequalities in access to and utilisation of child health services in Ethiopia. These are: 

 

1. To what extent do mothers’ socio-economic factors determine inequality in 

access to and utilisation of preventive and curative child health services?  

2. To what extent do mothers’ place of residence determines inequality in access 

to and utilisation of preventive and curative child health services?  

3. To what extent do mothers’ bio-demographic factors determine inequality in 

access to and utilisation of preventive and curative child health services?  
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4. To what extent do mothers’ backgrounds factors determine inequality in 

access to and utilisation of preventive and curative child health services?  

 

The first research questions are investigated by looking at the mothers’ socio-

economic characteristics such as wealth; education; work status; occupation, and the 

effects these have on access to and utilisation of child health services. Household 

wealth is measured by the possession of durable assets. In addition, the second 

research question will be examined by looking at mothers’ place of residence, that is, 

whether the mother lives in an urban or rural area. Socio-economic factors and place 

of residence are considered major determinant factors of access to and utilisation of 

health services [Mosley and Chen, (1984:34); World Bank, (2005b)]   

 

The third research question is investigated by considering mothers’ bio-

demographic factors such as age at birth and birth order or parity (i.e. children ever 

born), and birth interval or spacing (i.e. births in the last five years preceding the 

survey), and how these affect the access to and utilisation of child health services. 

Maternal factors like age, parity and birth interval are considered proximate 

determinants, or intermediate variables, that directly influence the risk of morbidity 

and mortality [Mosley and Chen, (1984:27); Mahy, (2003)]. In this Chapter however, 

the focus is on examining how mothers’ demographic factors affect morbidity of a 

child and when a child is seriously ill, how these factors affect seeking treatment. 

Finally, the fourth research question examines mothers’ background characteristics 

which include marital status and religion, and how these affect access to and 

utilisation of child health services. We further investigate whether mothers’ marital 

status and religion are statistically significant determinants of access to and 
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utilisation of child health services. Furthermore, answering these research questions 

will be useful in forming policy implications, and to improve health resource 

allocation. 

  

For the multivariate analysis, the response category is collapsed to create a 

dichotomous variable on the basis of whether or not children received health care. 

Since the interest was in identifying children at risk because they did not receive 

care, the outcome variables were coded as 1 if the child received vaccination and 0 if 

the child did not receive any type of vaccination. The same coding procedure was 

applied for diarrhoea and fever/cough or ARI. In this study, logistic regression was 

used for the multivariate analysis. The logistic model considers the relationship 

between a binary dependent variable and a set of independent variables as shown in 

Chapter 3. The logistic model for k independent variables ),,,( 321 kxxxx   is 

given as: 

 

 iixxitP  )(log  

 

Where )exp( i = odds ratio (OR) for a person having the characteristic versus not 

having the characteristic;  = regression coefficient and  = constant. Both 

confidence intervals (CIs) and p-values are presented. But CI contains more 

information than the p-value about the OR. A CI covering 1 implies that the factor 

under consideration has no effect. Otherwise, that variable has an effect. A narrow CI 

implies a large sample size, while a large CI implies a small sample size (Mekonnen 

and Mekonnen, 2002: 5). The OR for explanatory variables with at least one 
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significant difference at the 95% CI (p<0.05), with the reference category are shown 

in Table 6.1 to 6.6. The OR is the exponent of the coefficient of the logistic 

regression estimates, and takes a value between zero and infinity. The reference 

group always has an OR of 1. All other groups are compared on the basis of the 

reference group. An OR of less than one implies a lower probability than that for the 

reference group. Similarly the OR greater than one implies a higher probability than 

that for the reference group. The log of the likelihood function measures the fit 

between the model and the data. The smaller this value the better the fit (Korra, 

2002).  

 

6.3 Logistic Regression Analysis Results 

 

In Chapter 3, we have presented the model estimating strategy of the logistic 

regression analysis for inequalities in access to and utilisation of child health 

services. Based on the estimating strategy that was detailed in Chapter 3, the logistic 

regression analysis result is presented in this Chapter. In Chapter 3, we discussed 

how the model was constructed and how we tested the fitted model. The model 

building strategy also used the step wise process to build models containing the main 

effects and newly formed interaction terms one by one. The first model estimation 

focused on un-weighted while the second model estimation focused on weighted 

observations for both 2000 and 2005 EDHS data. The logistic regression analyses 

result report focused on both 2000 and 2005 EDHS models estimation of the 

weighted observations. This is because weighted obsevations results are much 

representative of the samples and most useful than un-weighted observations. In 
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addition, the logistic regression analysis result shows how the final model 

coefficients were specified. This can be seen in detail in the Appendix A. 

 

6.3.1 Inequalities in Preventive Child Health Services 

 

Vaccination is a key part of preventive child health care services. Immunisation 

against childhood diseases such as diphtheria, pertussis, tetanus, polio and measles, is 

one of the most important means of preventing childhood morbidity and mortality 

(Bos and Batson, 2000:5). The dichotomous dependent variable in this logistic 

regression model is whether a child had ever been vaccinated. Here in this study, we 

focus on the recipients of three doses of diphtheria, pertussis and tetanus (DPT3) 

childhood vaccines, and any type of one dose of vaccine which includes any of the 

four childhood disease preventive vaccinations like DPT, polio, measles and Bacille-

Calmette-Guérin (BCG)
27

. The dependent variable is whether a child immunised 

from vaccine preventable diseases is also affected by the independent variables such 

as: mothers’ socio-economic status (wealth), place of residence, age at birth, 

education, occupation, work status, birth order or parity (ever born living children), 

birth interval or spacing (birth in last 5 year preceding the survey), marital status and 

religion.     

 

Household Wealth: The relationship between household wealth and DPT3 

immunisation has mixed results. There is no significant difference between mothers 

in the poorest quintile and mothers in the middle quintile when it comes to their 

                                                 
27

 The mothers’ response for children immunisation is based on whether the child received any 

vaccination to prevent him/her from getting diseases. The variables come from single question in the 

DHS model questionnaires, which is used if the respondent does not have a child health card for the 

child. This is not the summary of variables (i.e. for a child received BCG, DPT3, Measles and Polio 

types of vaccination antigens) (ORC Macro, 2004). 
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young children receiving DPT3 immunisation, with 1.10 (95% CI 0.87–1.39) for the 

2000 DHS weighted observations. Similarly, there is no significant difference 

between mothers from the poorest quintile and mothers from the richest quintile 

when it comes to receiving DPT3 immunisation for their young children, with 0.92 

(95% CI 0.66–1.26) for the 2000 DHS weighted observations. Here the associations 

are not statistically significant. However, according to the 2005 data, the associations 

are statistically significant. Compared to mothers in the poorest quintile, poorer and 

middle quintile mothers were more likely to receive DPT3 immunisation for their 

young children with 1.63 (95% CI 1.01–2.63) and 1.97 (95% CI 1.22–3.20) 

respectively, for the 2000 DHS weighted observations (see Table 6.1).    

 

In addition compared to mothers in the poorest quintile, middle quintile 

mothers had more chance of receiving any type of immunisation for their child with 

1.47 (95% CI 1.20–1.81), for the 2000 DHS weighted observations. However after 

five years, in 2005, the association shows a slight increase. Compared to mothers in 

the poorest quintile, middle and richest quintile mothers had more chance of 

receiving any type of immunisation for their child with 1.54 (95% CI 1.21–1.96) and 

2.20 (95% CI 1.31–3.71), for the 2005 DHS weighted observations, respectively. 

Here all the associations are statistically significant (see Table 6.2).    

 

Place of Residence: The association between place of residence and child 

immunisation is statistically significant. Compared to rural resident mothers, urban 

resident mothers had more chance of receiving DPT3 immunisation with 5.74 (95% 

CI 4.34–7.58), for the 2000 DHS un-weighted observations, while urban resident 

mothers had a chance of receiving DPT3 immunisation for their children with 2.56 
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(95% CI 1.68–3.90), for the 2000 DHS weighted observations (see Table 6.1). 

However compared to rural resident mothers, urban resident mothers had more 

chance of receiving any type of child immunisation with 2.58 (95% CI 1.98–3.37), 

for the 2000 DHS un-weighted observations, while urban resident mothers had a 

slight chance of receiving any type of child immunisation, with 1.31 (95% CI 0.97–

1.78) for the 2005 DHS weighted observations. Here the associations are statistically 

significant (see Table 6.2).  

 

Mothers’ Age at Birth: The association between mothers’ age at birth and child 

immunisation is statistically significant. Compared to teenage mothers (i.e. age 15-

19), mothers aged 20-34 were more likely to receive DPT3 immunisation for their 

young children with 1.58 (95% CI 1.20–2.08), while mothers aged 35-49 were also 

more likely to receive DPT3 immunisation with 1.70 (95% CI 1.30–2.22) for the 

2000 DHS weighted observations. However in 2005, as compared to teenage 

mothers, both for mothers who were aged 20-34 and 35-49, the likelihood of 

receiving DPT3 immunisation for their young children increased only moderately. 

Compared to teenage mothers, mothers aged 20-34 were more likely to receive DPT3 

immunisation with 2.45 (95% CI 1.54–3.90), while mothers aged 35-49 were more 

likely to receive DPT3 immunisation with 2.16 (95% CI 1.58–2.94), for the 2005 

DHS weighted observations (see Table 6.1). 

 

In addition, compared to teenage mothers, mothers aged 20-34 were more 

likely to receive any type of immunisation for their young children with 1.55 (95% 

CI 1.04–2.30), while mothers aged 35-49 were more likely to receive any type of 

immunisation for their young children with 1.69 (95% CI 1.13–2.52), according to 
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the 2000 DHS weighted observations. However in 2005, as compared to teenage 

mothers, the likelihood of mothers aged 35-49 receiving any type of immunisation 

for their young children decreased moderately. Compared to teenage mothers, 

mothers aged 35-49 were more likely to receive child immunisation with 1.12 (95% 

CI 0.88–1.44), for the 2005 weighted observations (see Table 6.2). 

 

Mothers’ Occupations: The associations between mothers’ occupations and 

child immunisation have mixed results. Compared to non-working mothers, mothers 

with clerical, sales, service and skilled manual occupations were less likely to receive 

DPT3 immunisation for their young children with 0.57 (95% CI 0.44–0.75), while 

mothers with occupations in agricultural, employed and self-employed, and unskilled 

manual sectors were more likely to receive DPT3 immunisation for their young 

children with 1.58 (95% CI 1.28–1.94), for the 2000 DHS weighted observations. 

However in 2005, compared to non-working mothers, mothers with clerical, sales, 

service and skilled manual occupations were more likely to receive DPT3 

immunisation for their young children with 1.85 (95% CI 1.17–2.94), while mothers 

with occupations in agricultural employed and self-employed, and unskilled manual 

were more likely to receive DPT3 immunisation for their young children with 1.48 

(95% CI 1.17–1.87), for the 2005 DHS weighted observations. Here the relationship 

is statistically significant (see Table 6.1). 

 

Furthermore, compared to non-working mothers, mothers whose occupations 

were in agricultural employed and self-employed, and unskilled manual were less 

likely to receive any type of immunisation with 0.44 (95% CI 0.26–0.76) for the 

2000 DHS weighted observations. However after five years, in 2005, as compared to 
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non-working mothers, mothers whose occupations were in the agricultural employed 

and self-employed, and unskilled manual, the likelihood of receiving any type of 

immunisation for their young children increased significantly. For instance, 

compared to non-working mothers, mothers whose occupations were in agricultural 

employed and self-employed, and unskilled manual were more likely to receive any 

type of immunisation for their young children with 2.87 (95% CI 1.92–4.29), while 

mothers whose occupations were clerical, sales, service and skilled manual were 

more likely to receive any type of immunisation for their young children with 6.94 

(95% CI 2.76–17.49), for the 2005 DHS weighted observations (see Table 6.2). 

 

Mothers’ Education: The associations between a mother’s education and child 

immunisation are significantly and positively related, and these relationships are also 

statistically significant. Compared to non-educated mothers, mothers who have 

completed primary education were more likely to receive DPT3 immunisation for 

their young children with 3.49 (95% CI 2.64–4.62), while mothers who have 

completed secondary and higher education were more likely to receive DPT3 

immunisation for their young children with 2.70 (95% CI 1.33–5.51), for the 2000 

DHS weighted observations. However in 2005, the likelihood of educated mothers 

receiving DPT3 immunisation for their young children increased significantly. 

Compared to non-educated mothers, mothers who have completed primary education 

were more likely to receive DPT3 immunisation for their young children with 2.38 

(95% CI 1.93–2.94), while mothers who have completed secondary and higher 

education were more likely to receive DPT3 immunisation for their young children 

with 9.68 (95% CI 4.75–19.75), for the 2000 DHS weighted observations (see Table 

6.1). 
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In addition, compared to non-educated mothers, mothers who had completed 

primary education were more likely to receive any type of immunisation for their 

young children with 2.01 (95% CI 1.43–2.84), while mothers who has completed 

secondary and higher education were less likely to receive any type of immunisation 

for their young children with 0.53 (95% CI 0.22–1.26), for the 2000 DHS weighted 

observations. However in 2005, the likelihood of educated mothers receiving any 

type of immunisation for their young children increased significantly. For instance, 

compared to non-educated mothers, mothers who had completed secondary and 

higher education were more likely to receive any type of immunisation with 4.16 

(95% CI 2.69–6.44) for the 2005 DHS  weighted observations (see Table 6.2). 

 

Mothers’ Work Status: The association between mothers’ work status and 

child immunisation have mixed results. Particularly, the relation between mothers’ 

work status and DPT3 child immunisation is not statistically significant and was 

dropped from the multivariate logistic regression analysis for both 2000 and 2005 

weighted and un-weighted observations (see Table 6.1). However compared to non-

working mothers, mothers who were working were more likely to receive any type of 

child immunisation with 1.18 (95% CI 0.91–1.55) for the 2000 DHS weighted 

observations. After 5 years in 2005, this relation changed significantly. For instance, 

compared to non-working mothers, mothers who were working were less likely to 

receive any type of child immunisation with 0.72 (95% CI 0.40–1.32), for the DHS 

2005 weighted observations (see Table 6.2). 

 

Children Ever Born: The associations between birth order or parity (children 

ever born) and child immunisation have mixed results and some of the relationships 
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are not statistically significant. There is no significant difference to receiving the 

DPT3 vaccination between mothers who have one child and mothers who have two 

to five children, with 0.95 (95% CI 0.78–1.15). However after five years, in 2005, 

the likelihood of receiving DPT3 child immunisation for mothers who have two to 

five children decreased significantly. Also, compared to mothers who have one child, 

mothers who have six and more children were less likely to receive DPT3 

immunisation for their young children with 0.60 (95% CI 0.49–0.74), for the 2005 

DHS weighted observations (see Table 6.1). Moreover, mothers who have one child 

and mothers who have two to five children have no significant difference between 

them in receiving any type of vaccination for their young children, with 1.14 (95% 

CI 0.91–1.43). In 2005, compared to mothers who have one child, mothers who have 

two to five children were more likely to receive any type of vaccination for their 

young children with 2.62 (95% CI 2.07–3.32), while mothers who have six and more 

children were more likely to receive any type of vaccination for their young children 

with 2.33 (95% CI 1.77–3.08), for the 2005 DHS weighted observations (see Table 

6.2).  
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Table 6.1- The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of  the childhood vaccination 

DPT3 by mothers’ socio-economic, bio-demographic and background characteristic for the factor associated with (child vaccinated with DPT3) 

0 = No and 1 = Yes for Ethiopia DHS 2000 and 2005.  

 
Variable 2000 Un-weighted observation†  2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Wealth Index: 

Poorest  

Poorer  

Middle 

Richer  

Richest 

 

2.0 [Reference] 

          – 

0.75 [0.63–0.89] 

          – 

0.90 [0.72–1.13]  

 

    - 

    - 

0.001*** 

    - 

0.359 

 

1.0 [Reference] 

1.19 [0.95–1.50] 

1.13 [0.88–1.46] 

1.26 [0.96–1.67] 

2.58 [2.02–3.30] 

     

    - 

0.136 

0.334 

0.099 

0.000*** 

 

1.0 [Reference] 

          – 

1.10 [0.87–1.39] 

          –  

0.92 [0.66–1.26] 

     

    - 

    - 

0.411 

    - 

0.589 

 

1.0 [Reference] 

1.63 [1.01–2.63] 

1.97 [1.22–3.20] 

          –  

          –  

 

    - 

0.047 

0.006** 

    - 

    - 

Place of Residence: 

Rural 

Urban 

 

1.0 [Reference] 

5.74 [4.34–7.58] 

 

    - 

0.000*** 

 

1.0 [Reference] 

          –  

 

    - 

    - 

 

1.0 [Reference] 

2.56 [1.68–3.90] 

 

    - 

0.000*** 

 

1.0 [Reference] 

          –  

 

    - 

    - 

Mothers’ Age at Birth:  

15-19 Years 

20-34 Years 

35-49 Years 

 

1.0 [Reference] 

1.36 [1.04–1.77] 

1.48 [1.11–1.98] 

 

    - 

0.022* 

0.007** 

 

1.0  [Reference] 

1.56 [1.21–2.01] 

1.69 [1.22–2.35] 

 

    - 

0.001*** 

0.002*** 

 

1.0  [Reference] 

1.58 [1.20–2.08] 

1.70 [1.30–2.22] 

 

    - 

0.001*** 

0.000*** 

 

1.0  [Reference] 

2.45 [1.54–3.90] 

2.16 [1.58–2.94] 

 

    - 

0.000*** 

0.000*** 

Mothers’ Occupation:  

Not Working  

Prof., Tech & Manag 

Cleric, Sales, Service & 

Skilled Manuals  

Agri. Empl. & Self-empl. 

and Unskilled Manuals 

 

1.0 [Reference] 

0.18 [0.01–2.21] 

 

0.88 [0.68–1.14] 

 

1.62 [1.35–1.94] 

 

    - 

0.180 

 

0.346 

 

0.000*** 

 

1.0 [Reference] 

1.87 [1.05– 3.31] 

 

          – 

 

1.98 [1.51–2.61] 

 

    - 

0.033 

 

    - 

 

0.000*** 

 

1.0 [Reference] 

0.26 [0.03–2.62] 

 

0.57 [0.44–0.75] 

 

1.58 [1.28–1.94] 

 

    - 

0.255 

 

0.000*** 

 

0.000*** 

 

1.0 [Reference] 

2.11 [1.10–4.07] 

 

1.85 [1.17–2.94] 

 

1.48[1.17– 1.87] 

 

    - 

0.026* 

 

0.009* 

 

0.001*** 

Mothers’ Education:  

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

2.67 [2.02–3.52] 

1.28 [0.77–2.12] 

 

    - 

0.000*** 

0.329 

 

1.0 [Reference] 

1.99 [1.62– 2.45] 

2.27 [1.72 –3.01] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

3.49 [2.64–4.62] 

2.70 [1.33–5.51] 

 

    - 

0.000*** 

0.006** 

 

1.0 [Reference] 

2.38 [1.93– 2.94] 

9.68[4.75–19.75] 

 

    - 

0.000*** 

0.000*** 

Mothers’ Work Status: 

Not Working 

Working 

 

1.0 [Reference] 

          – 

 

    - 

    - 

 

1.0 [Reference] 

          –  

 

    - 

    - 

 

1.0 [Reference] 

          – 

 

    - 

    - 

 

1.0 [Reference] 

          –  

 

    - 

    - 
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Children Ever Born:  

1 Child 

2-5 Children 

6+ Children 

 

1.0 [Reference] 

1.05 [0.92–1.21] 

          – 

 

    - 

0.463 

    - 

 

1.0 [Reference] 

          –  

0.70 [0.53–0.93] 

 

    - 

    - 

0.014* 

 

1.0 [Reference] 

0.95 [0.78–1.15] 

          –  

 

    - 

0.580 

    - 

 

1.0 [Reference] 

          – 

0.60 [0.49–0.74] 

 

    - 

    - 

0.000*** 

Birth in Last 5 Year:  

1 Child 

2 Children 

3+ Children 

 

1.0 [Reference] 

1.07 [0.89–1.29] 

0.61 [0.45–0.82] 

 

    - 

0.445 

0.001*** 

 

1.0 [Reference] 

0.90 [0.77–1.06] 

          –  

 

    - 

0.198 

    - 

 

1.0 [Reference] 

1.25 [1.01–1.53] 

0.48 [0.35–0.64] 

 

    - 

0.037 

0.000*** 

 

1.0 [Reference] 

0.78 [0.67–0.91] 

0.48 [0.39–0.61] 

 

    - 

0.001*** 

0.000*** 

Marital Status:  

Unmarried 

Married 

Cohabited 

Widowed 

Divorced 

Separated 

 

1.0 [Reference] 

          – 

1.46 [0.54–3.98] 

          – 

1.22 [0.80–1.86] 

          –  

 

    - 

    - 

0.456 

    - 

0.364 

    - 

 

1.0 [Reference] 

          –  

          –  

          –  

0.53 [0.23–1.22 ] 

          –  

 

    - 

    - 

    - 

    - 

   0.137 

    - 

 

1.0 [Reference] 

0.84 [0.69–1.04] 

          –  

          – 

          – 

          – 

 

    - 

0.108 

    - 

    - 

    - 

    - 

 

1.0 [Reference] 

1.95 [1.29–2.97] 

          –  

          –  

          –  

          –  

 

    - 

0.001*** 

    - 

    - 

    - 

    -  

Religion: 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

 

1.0 [Reference] 

0.50 [0.41–0.61] 

          – 

0.50 [0.23–1.08] 

 

    - 

0.000*** 

    - 

0.078 

 

1.0 [Reference] 

0.35[0.25–0.48] 

0.34[0.26–0.45] 

0.29[0.18–0.48] 

 

    - 

0.000*** 

0.000*** 

0.000*** 

 

1.0 [Reference] 

0.24 [0.10–0.61] 

          – 

0.57 [0.29–1.15] 

 

    - 

0.003*** 

    - 

0.119 

 

1.0 [Reference] 

          –  

          –  

0.37 [0.22–0.65] 

 

    - 

    - 

    - 

0.000*** 

 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01. 
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Births in the Last Five Years: The associations between birth interval (birth in 

the last five years preceding the survey) and child immunisation have mixed result 

and the relationships are statistically significant. In the 2000 DHS, compared to 

mothers who have one child in last the five years preceding the survey, mothers who 

have two children in last five years preceding the survey were more likely to receive 

DPT3 immunisation for their young children with 1.25 (95% CI 1.01–1.53), while 

mothers who have three and more children in the last five years preceding the survey 

were less likely to receive DPT3 immunisation for their young children with 0.48 

(95% CI 0.35–0.64), for the DHS 2000 weighted observations. Moreover in 2005, for 

mothers who have two, three and more children in the last five years preceding the 

survey, the likelihood of receiving DPT3 immunisation for their young children 

decreased significantly. For instance, compared to mothers who had one child in the 

last five years preceding the survey, mothers who had two children in the last five 

years preceding the survey were less likely to receive DPT3 immunisation for their 

young children with 0.78 (95% CI 0.67–0.91), while mothers who had three and 

more children in the last five years preceding the survey were less likely to receive 

DPT3 immunisation for their young children, with 0.48 (95% CI 0.39–0.61), for the 

2005 weighted observations (see Table 6.1).  

 

In addition in 2000, compared to mothers who had one child in the last five 

years preceding the survey, mothers who had two children in the last five years 

preceding the survey were more likely to receive any type of immunisation for their 

young children with 2.35 (95% CI 1.31–4.21), while mothers who had three and 

more children in the last five years preceding the survey were less likely to receive 

any type of immunisation for their young children with 0.82 (95% CI 0.63–1.06). 
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Moreover in 2005, for mothers who had two, three and more children in the last five 

years preceding the survey, the likelihood of receiving any type of immunisation for 

their young children decreased significantly. For instance, compared to mothers who 

had only one child in the last five years preceding the survey, mothers who had two 

children in the last five years preceding the survey were less likely to receive any 

type of immunisation for their young children with 0.75 (95% CI 0.57–0.99), while 

mothers who had three and more children in the last five years preceding the survey 

were less likely to receive any type of immunisation for their young children with 

0.46 (95% CI 0.36–0.58), for the DHS 2005 weighted observations (see Table 6.2). 

 

Marital Status: The association between marital status and child immunisation 

has mixed results and the relationships are statistically significant. Compared to un-

married mothers, married mothers were less likely to receive DPT3 immunisation for 

their young children with 0.84 (95% CI 0.84–1.04) for the DHS 2000 weighted 

observations. However, in 2005, the likelihood of married mothers receiving DPT3 

immunisation for their young children increased significantly. For instance, 

compared to un-married mothers, married mothers were more likely to receive DPT3 

immunisation for their young children with 1.95 (95% CI 1.29–2.97), for the 2005 

weighted observations (see Table 6.1). In addition to unmarried mothers, divorced 

mothers were more likely to receive any type of immunisation for their young 

children with 3.60 (95% CI 1.52–8.52) for the 2000 weighted observations. 

Moreover, compared to unmarried mothers, divorced mothers were more likely to 

receive any type of immunisation for their young children with 2.74 (95% CI 1.67–

4.47), for the DHS 2005 weighted observations (see Table 6.2). 
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Religion: The associations between religion and child immunisation have 

mixed results and the relationships are statistically significant. Compared to 

Orthodox/Catholic Christian mothers, Protestant Christian mothers were less likely 

to receive DPT3 immunisation for their young children with 0.24 (95% CI 0.10–

0.61), while mothers with traditional/other religions were less likely to receive DPT3 

immunisation for their young children with 0.57 (95% CI 0.29–1.15), for the DHS 

2000 weighted observations. Moreover, in 2005, compared to Orthodox/Catholic 

Christian mothers, Protestant Christian mothers were less likely to receive DPT3 

immunisation for their young children with 0.37 (95% CI 0.22–0.65), for the DHS 

2005 weighted observations (see Table 6.1).  

 

In addition, compared to Orthodox/Catholic Christian mothers, Protestant 

Christian mothers were less likely to receive any type of immunisation for their 

young children with 0.47 (95% CI 0.36–0.62), while mothers with traditional/other 

religions were less likely to receive any type of immunisation for their young 

children with 0.28 (95% CI 0.18–0.43), for the DHS 2000 weighted observations. 

However, compared to Orthodox/Catholic Christian mothers, Muslim mothers were 

more likely to receive any type of immunisation for their young children with 1.26 

(95% CI 1.06–1.50). Moreover, compared to Orthodox/Catholic Christian mothers, 

Protestant Christian mothers were less likely to receive DPT3 immunisation for their 

young children with 0.67 (95% CI 0.51–0.88), for the 2005 weighted observations 

(see Table 6.2). 
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Table 6.2- The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of  the childhood vaccination 

by mothers’ socio-economic, bio-demographic and background characteristic for the factor associated with (child ever had vaccinated) 0 = No 

and 1 = Yes for Ethiopia DHS 2000 and 2005  

 
Variable 2000 Un-weighted observation†  2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

 

1.0 [Reference] 

0.89 [0.69–1.15] 

0.86 [0.69–1.08] 

1.17 [0.90–1.53] 

0.71 [0.59–0.86]  

     

    - 

0.362 

0.206 

0.240 

0.001*** 

 

1.0 [Reference] 

          –  

1.23 [1.05–1.44] 

1.30 [1.02–1.66] 

1.76 [1.48–2.10] 

 

    - 

    - 

0.000*** 

0.032* 

0.000*** 

 

1.0 [Reference] 

          –  

          –  

1.47 [1.20–1.81]  

          –  

 

    - 

    - 

    - 

0.000*** 

    - 

 

1.0 [Reference] 

1.52 [1.25–1.85] 

1.54 [1.21–1.96] 

          –  

2.20 [1.31–3.71] 

 

    - 

0.000*** 

0.001*** 

    - 

0.003*** 

Place of Residence: 

Rural 

Urban 

 

1.0 [Reference] 

2.58 [1.98–3.37] 

 

    - 

0.000*** 

 

1.0 [Reference] 

          –  

 

    - 

    - 

 

1.0 [Reference] 

1.31 [0.97–1.78]  

 

    - 

0.080 

 

1.0 [Reference] 

          –  

 

    - 

    - 

Mothers’ Age at Birth:  

15-19 Years 

20-34 Years 

35-49 Years 

 

1.0 [Reference] 

          – 

          – 

 

    - 

    - 

    - 

 

1.0  [Reference] 

1.02 [0.88–1.19] 

          –  

 

    - 

0.782 

    - 

 

1.0  [Reference] 

1.55 [1.04–2.30] 

1.69 [1.13–2.52] 

 

    - 

0.030* 

0.010* 

 

1.0  [Reference] 

          –  

1.12 [0.88–1.44] 

 

    - 

    - 

0.353 

Mothers’ Occupation  

Not Working  

Prof., Tech & Manag 

Cleric, Sales, Service & 

Skilled Manuals  

Agri. Empl. & Self-empl. 

and Unsk Man. 

 

1.0 [Reference] 

          – 

 

 1.46 [0.97–2.19] 

 

 1.23 [0.86–1.75] 

 

    - 

    - 

 

0.069 

 

0.251 

 

1.0 [Reference] 

          –  

 

1.63 [0.83–3.23] 

 

1.58 [1.22–2.06] 

 

    - 

    - 

 

0.154 

 

0.001*** 

 

1.0 [Reference] 

          –  

 

          –  

 

0.44 [0.26–0.76] 

 

    - 

    - 

   

    - 

 

0.003*** 

 

1.0 [Reference] 

          –  

 

6.94[2.76–17.49] 

 

2.87 [1.92–4.29] 

 

    - 

    - 

 

0.000*** 

 

0.000*** 

Mothers’ Education  

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

1.96 [1.46–2.64] 

2.73 [1.70–4.35] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

          –  

2.18 [1.45–3.28] 

 

    - 

    - 

0.000*** 

 

1.0 [Reference] 

2.01[1.43–2.84] 

0.53 [0.22–1.26] 

 

    - 

0.000*** 

0.150 

 

1.0 [Reference] 

1.44 [1.20–1.74] 

4.16 [2.69–6.44] 

 

    - 

0.000*** 

0.000*** 

Mothers’ Work Status 

Not Working 

Working 

 

1.0 [Reference] 

 0.60 [0.38–0.92] 

 

    - 

0.020* 

 

1.0 [Reference] 

1.33 [0.99–1.79] 

 

    - 

0.058 

 

1.0 [Reference] 

1.18 [0.91–1.55] 

 

    - 

0.213 

 

1.0 [Reference] 

0.72 [0.40–1.32] 

 

    - 

0.291 
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Children Ever Born:  

1 Child 

2-5 Children 

6+ Children 

 

1.0 [Reference] 

 1.91 [1.48–2.45] 

 1.60 [1.25–2.05] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

2.61 [1.95–3.49] 

2.35 [1.73–3.21] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

1.14 [0.91–1.43] 

          –  

 

    - 

0.260 

    - 

 

1.0 [Reference] 

2.62 [2.07–3.32] 

2.33 [1.77–3.08] 

 

    - 

0.000*** 

0.000*** 

Birth in Last 5 Year:  

1 Child 

2 Children 

3+ Children 

 

1.0 [Reference] 

0.85 [0.72–1.01] 

0.65 [0.46–0.92] 

 

    - 

0.069 

0.014* 

 

1.0 [Reference] 

0.62 [0.47–0.81] 

0.41 [0.28–0.59] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

2.35 [1.31–4.21] 

0.82 [0.63–1.06] 

 

    - 

0.004** 

0.123 

 

1.0 [Reference] 

0.75 [0.57–0.99] 

0.46 [0.36–0.58] 

 

    - 

0.041 

0.000** 

Marital Status:  

Unmarried 

Married 

Cohabited 

Widowed 

Divorced 

Separated 

 

1.0 [Reference] 

          –  

          –  

          –  

2.52 [1.08–5.92] 

          –  

 

    - 

    - 

    - 

    - 

0.033 

    - 

 

1.0 [Reference] 

          –  

          –  

          – 

          –  

0.68 [0.29–1.59] 

 

    - 

    - 

    - 

    - 

    - 

0.376 

 

1.0 [Reference] 

          –  

          –  

          –  

3.60 [1.52–8.52] 

          –  

 

    - 

    - 

    - 

    - 

0.004** 

    - 

 

1.0 [Reference] 

          –  

          –  

          –  

2.74 [1.67–4.47] 

          –  

 

    - 

    - 

    - 

    - 

0.000*** 

    - 

Religion: 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

 

1.0 [Reference] 

0.92 [0.75–1.14] 

0.51 [0.40–0.65] 

0.40 [0.29–0.56] 

 

    - 

0.451 

0.000*** 

0.000*** 

 

1.0 [Reference] 

0.39 [0.29–0.52] 

0.64 [0.46–0.90] 

0.48 [0.32–0.72] 

 

    - 

0.000*** 

0.011* 

0.000*** 

 

1.0 [Reference] 

0.47 [0.36–0.62] 

1.26 [1.06–1.50] 

0.28 [0.18–0.43] 

 

    - 

0.000*** 

0.009** 

0.000*** 

 

1.0 [Reference] 

0.67 [0.51–0.88] 

          –  

          –  

 

    - 

0.003*** 

    - 

    - 

  

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01.  

 

 

 

 

 

 

 

 

 

 



 307 

6.3.2 Inequalities in Curative Child Health Services 

 

Childhood disease treatment and medical treatment is a key part of curative 

child health care services. Treatment for childhood diseases such as diarrhoea and 

fever/cough include household recommended solutions like oral rehydration therapy 

(ORT), but medical treatment includes only modern medical facility based treatment 

against childhood disease (see Appendix). Childhood diseases like diarrhoea and 

fever/cough treatment, and medical treatment are the most important means of curing 

childhood morbidity and reducing childhood mortality. The dichotomous dependent 

variable in this logistic regression model is whether a child’s mother seeks medical 

treatment or not. The dependent variable of whether a child’s mothers seeks medical 

treatment from childhood diseases diarrhoea and fever/cough is also affected by the 

independent variables such as: mothers’ socio-economic status (wealth), place of 

residence, age at birth, education, occupation, work status, birth order or parity (ever 

born living children), birth interval (births in the last five years preceding the 

survey), marital status and religion.     

 

Household Wealth: The relationships between household wealth and childhood 

diseases such as diarrhoea and fever/cough treatment, and medical treatments have 

mixed results. Compared to mothers in the poorest quintile, middle quintile mothers 

were less likely not to seek treatment of diarrhoea with 0.78 (95% CI 0.50–1.21), 

while richer quintile mothers were more likely not to seek treatment of diarrhoea 

with 1.30 (95% CI 0.83–2.02), for the 2000 DHS weighted observations. Here the 

associations are not statistically significant. However 2005, the associations became 

statistically significant. Compared to mothers in the poorest quintile, mothers from 
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the richer and richest quintiles are less likely not to seek treatment of diarrhoea with 

0.56 (95% CI 0.36–0.88) and 0.28 (95% CI 0.18–0.43), for the 2000 data weighted 

observations respectively (see Table 6.3). In addition, compared to poorest quintile 

mothers, poorer quintile mothers were more likely to seek medical treatment of 

diarrhoea with 1.60 (95% CI 0.84–3.03), while richest quintile mothers were more 

likely to seek medical treatment of diarrhoea with 2.60 (95% CI 1.41–4.80), for the 

2000 DHS weighted observations. Here the associations are statistically significant. 

Moreover in 2005, compared to poorest quintile mothers, poorer and richest quintile 

mothers were more likely to seek medical treatment of diarrhoea with 1.54 (95% CI 

0.99–2.40) and 2.59 (95% CI 1.77–3.79) for the 2005 DHS weighted observations, 

respectively (see Table 6.5). Here the associations are statistically significant. 

 

Moreover, compared to poorest quintile mothers, richest quintile mothers 

were more likely not to seek treatment of fever/cough with 1.58 (95% CI 1.18–2.13), 

for the 2000 DHS weighted observations. Here the associations are statistically 

significant. Compared to poorest quintile mothers, richest quintile mothers were less 

likely not to seek treatment of fever/cough with 0.41 (95% CI 0.31–0.56), for the 

2005 DHS weighted observations (see Table 6.4). Compared to poorest quintile 

mothers, richest quintile mothers were more likely to seek medical treatment of 

diarrhoea with 1.48 (95% CI 0.80–2.74), for the DHS 2000 weighted observations. 

Here the associations are not statistically significant. However for 2005, the 

associations are statistically significant. Compared to poorest quintile mothers, 

richest quintile mothers were more likely to seek medical treatment of fever/cough 

with 2.36 (95% CI 1.64-3.40), for the 2005 weighted observations (see Table 6.6). 
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Place of Residence: The relationships between place of residence, curative 

treatment and medical treatment of diarrhoea and fever/cough have mixed results. 

Compared to rural resident mothers, urban resident mothers were less likely not to 

seek treatment of diarrhoea with 0.72 (95% CI 0.49–1.29), for the 2000 DHS 

weighted observations (see Table 6.3). However compared to rural resident mothers, 

urban resident mothers were more likely to seek medical treatment of diarrhoea with 

1.48 (95% CI 0.56–3.94), for the 2000 DHS weighted observations. Here in both 

cases the associations are not statistically significant (see Table 6.5). Moreover 

compared to rural resident mothers, urban resident mothers were less likely not seek 

treatment of fever/cough with 0.25 (95% CI 0.18–0.34), for the DHS 2000 weighted 

observations. Here the associations are statistically significant (see Table 6.4). 

However compared to rural resident mothers, urban resident mothers were more 

likely to seek medical treatment of fever/cough with 1.32 (95% CI 0.68–2.57), for 

the 2000 DHS weighted observations. Here the associations are not statistically 

significant (see Table 6.6).  

 

Mothers’ Age at Birth: The relationships between mothers’ age at birth and 

both diarrhoea and fever/cough curative treatments and medical treatments have 

mixed results. Compared to teenage mothers, mothers  aged 20-34 years were less 

likely not to seek treatment of diarrhoea with 0.69 (95% CI 0.44–1.07), for the DHS 

2000 weighted observations (see Table 6.3). However compared to teenage mothers, 

mothers aged 20-34 years were more likely to seek medical treatment of diarrhoea 

with 1.13 (95% CI 0.76–1.66), for the 2000 DHS weighted observations (see Table 

6.5). Compared to teenage mothers, mothers aged 20-34 were less likely to seek 

medical treatment of fever/cough with 0.85 (95% CI 0.63–1.13) for the 2000 DHS 
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weighted observations. Here the associations are not statistically significant (see 

Table 6.6).  

 

Mothers’ Occupation: The relationships between mothers’ occupation and 

curative treatment and medical treatment of diarrhoea and fever/cough have mixed 

results. Most of the relationships as shown in Table 6.3 to 6.6 are not statistically 

significant. Due to the lower levels of statistical significance, the multivariate 

analysis of logistic regression dropped most of the variables. For instance, compared 

to non-working mothers, mothers whose occupations were clerical, sales, service and 

skilled manual sectors were more likely not to seek treatment of diarrhoea with 1.26 

(95% CI 0.63–2.52) for the 2000 DHS weighted observations (see Table 6.3). 

However, compared to non-working mothers, mothers whose occupations were in 

clerical, sales, service and skilled manual sectors show no significant differences in 

seeking medical treatment of diarrhoea with 0.95 (95% CI 0.64–1.40), for the 2005 

DHS weighted observations. Here the associations are not statistically significant 

(see Table 6.5).   
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Table 6.3 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of  the childhood disease 

diarrhoea treatment by mothers’ socio-economic, bio-demographic and background characteristic for the factor associated with (diarrhoea: no 

treatment) 0 = No and 1 = Yes for Ethiopia DHS 2000 and 2005  

  
Variable 2000 Un-weighted observation†  2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

 

1.0 [Reference] 

 1.33 [0.98–1.79] 

          – 

          – 

          –   

 

    - 

0.064 

    - 

    - 

    - 

 

1.0 [Reference] 

0.67 [0.44–1.02] 

0.61 [0.38–1.00] 

0.56 [0.36–0.89] 

0.30 [0.18–0.51] 

 

    - 

0.061 

0.050 

0.015* 

0.000*** 

 

1.0 [Reference] 

0.78 [0.50–1.21] 

          –  

1.30 [0.83–2.02] 

          –  

 

    - 

0.270 

    - 

0.239 

    - 

 

1.0 [Reference] 

          –  

0.84 [0.50–1.41] 

0.56 [0.36–0.88] 

0.28 [0.18–0.43] 

 

    - 

    - 

0.508 

0.012* 

0.000*** 

Place of Residence: 

Rural 

Urban 

 

1.0 [Reference] 

 0.56 [0.38–0.83] 

 

    - 

0.004** 

 

1.0 [Reference] 

          –  

 

    - 

    - 

 

1.0 [Reference] 

0.72 [0.40–1.29] 

 

    - 

0.270 

 

1.0 [Reference] 

          –  

 

    - 

    - 

Mothers’ Age at Birth:  

15-19 Years 

20-34 Years 

35-49 Years 

 

1.0 [Reference] 

           – 

           – 

 

    - 

    - 

    - 

 

1.0  [Reference] 

          – 

          –  

 

    - 

    - 

    - 

 

1.0  [Reference] 

0.69 [0.44–1.07] 

          –  

 

    - 

0.098 

    - 

 

1.0  [Reference] 

          – 

          –  

 

    - 

    - 

    - 

Mother Occupation  

Not Working  

Prof., Tech & Manag 

Cleric, Sale, Service & 

Skilled Manuals  

Agri. Empl. & Self-empl. 

and Unskilled Manuals 

 

1.0 [Reference] 

          – 

 

          – 

 

1.06 [0.79–1.42] 

 

    - 

    - 

 

    - 

 

0.702 

 

1.0 [Reference] 

          –  

 

0.82 [0.55–1.24] 

 

0.80 [0.48–1.32] 

 

    - 

    - 

 

0.351 

 

0.380 

 

1.0 [Reference] 

          –  

 

1.26 [0.63–2.52] 

 

          –  

 

    - 

    - 

 

0.509 

 

    - 

 

1.0 [Reference] 

          –  

 

          –  

 

1.16 [0.66–2.03] 

 

    - 

    - 

 

    - 

 

0.613 

Mother Education  

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

 0.55 [0.34–0.87] 

 0.40 [0.18–0.91] 

 

    - 

0.011* 

0.028* 

 

1.0 [Reference] 

0.64 [0.44–0.91] 

0.48 [0.27–0.84] 

 

    - 

0.013 

0.011 

 

1.0 [Reference] 

0.74 [0.32–1.72] 

1.34 [0.48–3.72] 

 

    - 

0.484 

0.572 

 

1.0 [Reference] 

0.71 [0.47–1.09] 

0.27 [0.09–0.81] 

 

    - 

0.117 

0.019* 

Mother Work Status 

Not Working 

Working 

 

1.0 [Reference] 

          – 

 

    - 

    - 

 

1.0 [Reference] 

          –  

 

    - 

    - 

 

1.0 [Reference] 

0.72 [0.47–1.11] 

 

    - 

0.135 

 

1.0 [Reference] 

0.75 [0.52–1.09] 

 

    - 

0.133 
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Children Ever Born:  

1 Child 

2-5 Children 

6+ Children 

 

1.0 [Reference] 

1.55 [1.13–2.12] 

1.57 [1.12–2.19] 

 

    - 

0.007** 

0.008** 

 

1.0 [Reference] 

          –  

4.74[0.99–22.67] 

 

    - 

    - 

0.051 

 

1.0 [Reference] 

2.76 [1.83–4.16] 

1.99 [1.40–2.82] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

0.34 [0.11–1.05] 

          –  

 

    - 

0.060 

    - 

Birth in Last 5 Year:  

1 Child 

2 Children 

3+ Children 

 

1.0 [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

1.63 [1.05–2.53] 

 

    - 

    - 

0.029* 

Marital Status:  

Unmarried 

Married 

Cohabited 

Widowed 

Divorced 

Separated 

 

1.0 [Reference] 

          –  

          –  

          –  

          –  

1.95 [0.88–4.32] 

 

    - 

    - 

    - 

    - 

    - 

0.101 

 

1.0 [Reference] 

1.38 [0.74–2.60] 

          –  

          –  

2.79 [0.88–8.85] 

          –  

 

    - 

0.315 

    - 

    - 

0.083 

    - 

 

1.0 [Reference] 

          –  

          –  

          –  

          –  

2.61 [0.83–8.22] 

 

    - 

    - 

    - 

    - 

    - 

0.101 

 

1.0 [Reference] 

1.19 [0.49–2.91] 

          –  

          –  

6.57[1.73–24.85] 

9.75[1.07–88.51] 

 

    - 

0.698 

    - 

    - 

0.006** 

0.043 

Religion: 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

 

1.0 [Reference] 

0.47 [0.30–0.73] 

0.58 [0.42–0.80] 

          –    

 

    - 

0.001*** 

0.001*** 

    - 

 

1.0 [Reference] 

          –  

0.82 [0.60–1.11] 

          –  

 

    - 

    - 

0.194 

    - 

 

1.0 [Reference] 

0.30 [0.19–0.48] 

0.56 [0.38–0.82] 

          –  

 

    - 

0.000*** 

0.003*** 

    - 

 

1.0 [Reference] 

          –  

0.64 [0.46–0.88] 

149.31 [1.92– 

11596.61] 

 

    - 

    - 

0.006** 

 

0.024* 

 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01. 
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In addition, compared to non-working mothers, mothers whose occupations 

were professional, technician and managerial were more likely not to seek treatment 

of fever/cough with 2.35 (95% CI 0.63–8.82), while mothers whose occupations 

were clerical, sales, service and skilled manual were more likely not to seek 

treatment of fever/cough with 1.52 (95% CI 1.16–2.00), for the 2000 DHS weighted 

observations. Similarly, compared to non-working mothers, mothers whose 

occupations were clerical, sales, service and skilled manual were more likely not to 

seek treatment of fever/cough with 1.36 (95% CI 0.73–2.56), for 2005 weighted 

observations (see Table 6.4). Furthermore, compared to non-working mothers, 

mothers whose occupations were professional, technician and managerial were more 

likely to seek medical treatment of fever/cough with 3.87 (95% CI 0.40–37.74), for 

2005 weighted observations (see Table 6.6). 

 

Mothers’ Education: The relationships between mothers’ education, and 

curative treatment and medical treatment of both diarrhoea and fever/cough had 

mixed results. Compared to non-educated mothers, mothers who have completed 

primary education were less likely not to seek treatment of diarrhoea with 0.74 (95% 

CI 0.32–1.72), while mothers who have completed secondary and higher education 

were more likely not to seek treatment of diarrhoea with 1.34 (95% CI 0.48–3.72), 

for the 2000 DHS weighted observations (see Table 6.3). However in 2005, the 

mothers’ level of education significantly increased the access to seek childhood 

disease treatment. Compared to non-educated mothers, mothers who have completed 

primary education were less likely not to seek treatment of diarrhoea with 0.71 (95% 

CI 0.47–1.09), while mothers who have completed secondary and higher education 

were less likely not to seek treatment of diarrhoea with 0.27 (95% CI 0.09–0.81), for 
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the 2000 DHS weighted observations (see Table 6.3). In addition, compared to non-

educated mothers, mothers who have completed primary education were more likely 

to seek medical treatment of diarrhoea with 1.52 (95% CI 0.60–3.85), for the 2000 

DHS weighted observations. Here the associations are not statistically significant. 

However, in 2005 the association between mothers’ education and access to seek 

medical treatment of diarrhoea was increased significantly and the association is also 

statistically significant. For instance, compared to non-educated mothers, mothers 

who have completed primary education were more likely to seek medical treatment 

of diarrhoea with 2.93 (95% CI 1.99–4.33), for the DHS weighted observations (see 

Table 6.5). 

 

Similarly, compared to non-educated mothers, mothers who have completed 

primary education were less likely not to seek treatment of fever/cough with 0.47 

(95% CI 0.36–0.62), while mothers who have completed secondary and higher 

education were less likely not to seek treatment of fever/cough with 0.29 (95% CI 

0.18–0.49), for the 2000 DHS weighted observations. Moreover in 2005, compared 

to non-educated mothers, mothers who have completed primary education were less 

likely not to seek treatment of fever/cough with 0.48 (95% CI 0.35–0.65), while 

mothers who have completed secondary and higher education were less likely not to 

seek treatment of fever/cough with 0.17 (95% CI 0.10–0.29), for the DHS 2005 

weighted observations (see Table 6.4). Furthermore, compared to non-educated 

mothers, mothers who have completed primary education were more likely to seek 

medical treatment of fever/cough with 1.20 (95% CI 0.55–2.60), while mothers who 

have completed secondary and higher education were more likely to seek medical 

treatment of fever/cough with 2.74 (95% CI 1.43–5.28), for the DHS 2000 weighted 
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observations. Here the association between medical treatment of fever/cough and 

primary education is not statistically significant. But the association with secondary 

and higher education is statistically significant. For the 2005 data, the association 

between medical treatment of fever/cough and mothers’ primary education is also 

statistically significant. Compared to non-educated mothers, mothers who have 

completed primary education were more likely to seek medical treatment of 

fever/cough with 2.39 (95% CI 1.74–3.26), while mothers who have completed 

secondary and higher education were more likely to seek medical treatment of 

fever/cough with 2.36 (95% CI 0.76–7.30), for the DHS 2005 weighted observations 

(see Table 6.6). 

 

Mothers’ Work Status: The association between mothers’ work status, and 

curative treatment and medical treatment of both diarrhoea and fever/cough is 

positively related. Compared to non-working mothers, working mothers were less 

likely not to seek treatment of diarrhoea with 0.72 (95% CI 0.47–1.11), for the 2000 

DHS weighted observations. Moreover in 2005, compared to non-working mothers, 

working mothers were less likely not to seek treatment of diarrhoea with 0.75 (95% 

CI 0.52–1.09), for the 2005 DHS weighted observations (see Table 6.3). Here the 

association is not statistically significant. Similarly, compared to non-working 

mothers, working mothers were more likely to seek medical treatment of diarrhoea 

with 1.32 (95% CI 0.83–2.12), for the 2000 DHS weighted observations (see Table 

6.5). In addition, compared to non-working mothers, mothers who were working 

were less likely not to seek treatment of fever/cough with 0.63 (95% CI 0.48–0.63), 

for the 2005 DHS weighted observations. There is no significant difference between 
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non-working and working mothers in seeking medical treatment of fever/cough for 

their young children, according to the 2005 DHS weighted observations (Table 6.6). 

 

Children Ever Born: The relationship between parity (children ever born), and 

curative treatment and medical treatment of diarrhoea and fever/cough have mixed 

results. Compared to mothers who have one child, mothers who have two to five 

children were more likely not to seek treatment of diarrhoea with 2.76 (95% CI 1.83–

4.16), while mothers who have six and more children were more likely not to seek 

treatment of diarrhoea with 1.99 (95% CI 1.40–2.82). Here the relationships are 

statistically significant. However for 2005 data, mothers who have two to five 

children and were seeking treatment of diarrhoea for their young children increased 

significantly. For instance, compared to mothers who have one child, mothers who 

had two to five children were less likely to not to seek treatment of diarrhoea with 

0.34 (95% CI 0.11–1.05) for 2005 DHS weighted observations (see Table 6.3). 

 

In addition, compared to mothers who have one child, mothers who have two to 

five children were less likely to seek medical treatment of diarrhoea with 0.22 (95% 

CI 0.12–0.42), while mothers who have six and more children were less likely to 

seek medical treatment of diarrhoea with 0.48 (95% CI 0.28–0.82). Moreover, in 

2005,compared to mothers who have one child, mothers who have six and more 

children were less likely to seek medical treatment of diarrhoea with 0.60 (95% CI 

0.45–0.80) for the 2005 DHS weighted observations (see Table 6.5).  
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Table 6.4 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of the childhood disease 

fever/cough treatment by mothers’ socio-economic, bio-demographic and background characteristic for the factor associated with (fever/cough:  no 

treatment) 0 = No and 1 = Yes for Ethiopia DHS 2000 and 2005  

  
Variable 2000 Un-weighted observation†  2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Wealth Index  

Poorest  

Poorer  

Middle 

Richer  

Richest 

 

1.0 [Reference] 

          – 

 1.15 [0.85–1.57] 

          – 

          – 

 

    - 

    - 

0.360 

    - 

    - 

 

1.0 [Reference] 

          –  

          –  

0.70 [0.45–1.07] 

0.40 [0.25–0.64] 

 

    - 

    - 

    - 

0.102 

0.000*** 

 

1.0 [Reference] 

          –  

          –  

          –   

1.58 [1.18–2.13] 

 

    - 

    - 

    - 

    - 

0.002*** 

 

1.0 [Reference] 

          –  

          –  

          –  

0.41 [0.31–0.56] 

 

    - 

    - 

    - 

    - 

0.000*** 

Place of Residence: 

Rural 

Urban 

 

1.0 [Reference] 

0.25[0.18–0.34] 

 

    - 

0.000*** 

 

1.0 [Reference] 

0.75 [0.46–1.22] 

 

    - 

0.244 

 

1.0 [Reference] 

0.25 [0.18–0.34] 

 

    - 

0.000*** 

 

1.0 [Reference] 

          – 

 

    - 

    - 

Mothers’ Age at Birth:  

15-19 Years 

20-34 Years 

35-49 Years 

 

1.0 [Reference] 

          – 

          – 

 

    - 

    - 

    - 

 

1.0  [Reference] 

0.75 [0.55–1.01] 

          –  

 

    - 

0.060 

    - 

 

1.0  [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0  [Reference] 

          – 

          –  

 

    - 

    - 

    - 

Mother Occupation  

Not Working  

Prof., Tech & Manag 

Cleric, Sale, Service & 

Skilled Manuals  

Agri. Empl. & Self-empl. 

and Unskilled Manuals 

 

1.0 [Reference] 

          –      

 

          – 

 

          – 

 

    - 

    - 

 

    - 

 

    - 

 

1.0 [Reference] 

          –  

 

         –  

 

         –  

 

    - 

    - 

 

    - 

 

    - 

 

1.0 [Reference] 

2.35 [0.63–8.82] 

 

1.52 [1.16–2.00] 

 

          –  

 

    - 

0.206 

 

0.002*** 

 

    - 

 

1.0 [Reference] 

          –  

 

1.37 [0.73–2.57] 

 

          –  

 

    - 

    - 

 

0.326 

 

    - 

Mother Education  

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

0.47 [0.32–0.71] 

0.39 [0.25–0.61] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

0.57 [0.37–0.88] 

0.58 [0.20–1.68] 

 

    - 

0.011* 

0.318 

 

1.0 [Reference] 

0.47 [0.36–0.62] 

0.29 [0.18–0.49] 

 

    - 

0.000*** 

0.000*** 

 

1.0 [Reference] 

0.48 [0.35–0.65] 

0.17 [0.10–0.29] 

 

    - 

0.000*** 

0.000*** 

Mother Work Status 

Not Working 

Working 

 

1.0 [Reference] 

          – 

 

    - 

    - 

 

1.0 [Reference] 

0.76 [0.58–0.99] 

 

    - 

0.041 

 

1.0 [Reference] 

          –  

 

    - 

    - 

 

1.0 [Reference] 

0.63 [0.48 –0.63] 

 

    - 

0.001*** 
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Children Ever Born:  

1 Child 

2-5 Children 

6+ Children 

 

1.0 [Reference] 

1.41 [1.08–1.85] 

1.45 [1.10–1.91] 

 

    - 

0.012* 

0.008* 

 

1.0 [Reference] 

          –  

1.76 [1.12–2.77] 

 

    - 

    - 

0.014 

 

1.0 [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

1.31 [1.03–1.66] 

 

    - 

    - 

0.025* 

Birth in Last 5 Year:  

1 Child 

2 Children 

3+ Children 

 

1.0 [Reference] 

1.04 [0.84–1.29] 

          – 

 

    - 

0.742 

    - 

 

1.0 [Reference] 

1.20 [0.83–1.73] 

          –  

 

    - 

0.330 

    - 

 

1.0 [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

          – 

 

    - 

    - 

    - 

Marital Status:  

Unmarried 

Married 

Cohabited 

 

Widowed 

Divorced 

Separated 

 

1.0 [Reference] 

          – 

          – 

 

4.22[1.23–14.52] 

          –  

          – 

 

    - 

    - 

    - 

 

0.022* 

   - 

   - 

 

1.0 [Reference] 

          –  

          –  

 

          –  

          –  

          –  

 

    - 

    - 

    - 

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

          –  

 

9.06[1.11–74.19] 

          –  

0.25 [0.13–0.49] 

 

    - 

    - 

    - 

 

0.040 

    - 

0.000*** 

 

1.0 [Reference] 

          –  

189.0 [1.57–

22787.64] 

          –  

          – 

          –  

 

    - 

    - 

 

 0.032*    

    - 

    - 

    - 

Religion: 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

 

1.0 [Reference] 

0.35 [0.25–0.49] 

0.58 [0.49–0.69] 

          –  

 

    - 

0.000*** 

0.000*** 

    - 

 

1.0 [Reference] 

0.52 [0.36–0.73] 

0.69 [0.52–0.92] 

          –  

 

    - 

0.000*** 

0.011* 

    - 

 

1.0 [Reference] 

0.53 [0.41–0.68] 

0.56 [0.46–0.67] 

1.69 [1.00–2.87] 

 

     - 

0.000*** 

0.000*** 

0.052 

 

1.0 [Reference] 

 0.49 [0.37–0.66]  

 0.50 [0.37–0.67] 

          –  

 

    - 

0.000*** 

0.000*** 

    - 

 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01.  

 

 

 

 

 

 

 

 

 

 



 319 

Furthermore, compared to mothers who have one child, mothers who have six 

and more children were more likely not to seek treatment of fever/cough with 1.31 

(95% CI 1.03–1.66), for the 2005 weighted observations (see Table 6.4). However, 

compared to mothers who have one child, mothers who have two to five children 

were less likely to seek medical treatment of fever/cough with 0.59 (95% CI 0.43–

0.80), while mothers who have six and more children were less likely to seek 

medical treatment of fever/cough with 0.67 (95% CI 0.47–0.94). However in 2005, 

there was no significant difference between mothers who have one child and mothers 

who have six and more children in seeking medical treatment of fever/cough for 

their young children, according to the 2005 DHS weighted observations (Table 6.6). 

 

Births in the Last five Years: The relationships between birth interval (births 

in the last five year preceding the survey), and curative treatment and medical 

treatment of both diarrhoea and fever/cough have mixed results. In 2005 DHS, 

compared to mothers who have one child in the last five years preceding the survey, 

mothers who have three and more children in the last five years were more likely not 

to seek treatment of diarrhoea with 1.63 (95% CI 1.05–2.53) (see Table 6.3). 

However in 2005 DHS, compared to mothers who had one child in the last five years 

preceding the surveys, mothers who had three and more children in the last five 

years preceding the survey were less likely to seek medical treatment of diarrhoea 

with 0.48 (95% CI 0.25–0.90) (see Table 6.5). In 2000 DHS, compared to mothers 

who had one child in the last 5 years preceding the survey, mothers who had three 

and more children in the last 5 years preceding the survey were less likely to seek 

medical treatment of fever/cough with 0.54 (95% CI 0.18–1.56) (see Table 6.6). 
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Marital Status: The relationships between marital status, and curative 

treatment and medical treatment of both diarrhoea and fever/cough have mixed 

results. Compared to unmarried mothers, separated mothers were more likely not to 

seek treatment of diarrhoea with 2.61 (95% CI 0.83–8.22), for the 2000 DHS 

weighted observations. But more strikingly in 2005, compared to unmarried mothers, 

separated mothers were more likely not to seek treatment of diarrhoea with 9.75 

(95% CI 1.07–88.51), while divorced mothers were more likely not to seek treatment 

of diarrhoea with 6.57 (95% CI 1.07–88.51), for the 2000 DHS weighted 

observations (see Table 6.3). However, compared to unmarried mothers, widowed 

mothers were less likely to seek medical treatment of diarrhoea with 0.01 (95% CI 

0.00–0.49), while separated mothers were less likely to seek medical treatment of 

diarrhoea with 0.04 (95% CI 0.00–1.61), for the 2000 DHS weighted observations. 

Similarly, compared to unmarried mothers, divorced mothers were less likely to seek 

medical treatment of diarrhoea with 0.30 (95% CI 0.08–1.10), while cohabited 

mothers were more likely to seek medical treatment of diarrhoea with 2.70 (95% CI 

0.76–9.59), for the 2005 DHS weighted observations (see Table 6.5). 

 

Furthermore, compared to unmarried mothers, widowed mothers were more 

likely not to seek treatment of fever/cough with 9.06 (95% CI 1.10–74.19), while 

separated mothers were less likely not to seek treatment of fever/cough with 0.25 

(95% CI 0.13–0.49), for the DHS 2000 weighted observations. But more strikingly, 

in 2005, compared to unmarried mothers, cohabited mothers were more likely not to 

seek treatment of fever/cough with 189.0 (95% CI 1.57–22787.64), for the 2005 

weighted observations (see Table 6.4). Similarly, compared to unmarried mothers, 
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widowed mothers were less likely to seek medical treatment of fever/cough with 

0.17 (95% CI 0.02–1.63), for the DHS 2000 weighted observations (see Table 6.6). 

 

 

Religion: The relationships between religion, and curative treatment and 

medical treatment of both diarrhoea and fever/cough have mixed results. Compared 

to Orthodox/Catholic Christian mothers, Protestant Christian mothers were less 

likely not to seek treatment of diarrhoea with 0.30 (95% CI 0.19–0.48), while 

Muslim mothers were less likely not to seek treatment of diarrhoea with 0.56 (95% 

CI 0.38–0.82), for the DHS 2000 weighted observations. But more strikingly, in 

2005, compared to Orthodox/Catholic Christians mothers, Muslim mothers were less 

likely not to seek treatment of diarrhoea with 0.64 (95% CI 0.46–0.88), while 

mothers with traditional/other religions were more likely not to seek treatment of 

diarrhoea with 149.31 (95% CI 1.92–11596.61), for the 2005 weighted observations 

(see Table 6.3).  

 

However, compared to Orthodox/Catholic Christian mothers, Muslim mothers 

were more likely to seek medical treatment of diarrhoea with 1.26 (95% CI 0.64–

2.50), for the DHS 2000 weighted observations. Similarly, compared to 

Orthodox/Catholic Christian mothers, Protestant Christian mothers were less likely 

to seek medical treatment of diarrhoea with 0.69 (95% CI 0.49–0.97), while Muslim 

mothers were more likely to seek medical treatment of diarrhoea with 1.82 (95% CI 

1.30–2.53), for the 2005 weighted observations (see Table 6.5).  
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Table 6.5 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of the childhood disease 

diarrhoea medical treatment by mothers’ socio-economic, bio-demographic and background characteristic for the factor associated with (diarrhoea: 

medical treatment) 0 = No and 1 = Yes for Ethiopia DHS 2000 and 2005.  

 
Variable 2000 Un-weighted observation†  2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Wealth Index: 

Poorest  

Poorer  

Middle 

Richer  

Richest 

 

1.0 [Reference] 

          – 

          – 

          – 

 1.33 [0.95–1.86]  

 

    - 

    - 

    - 

    - 

0.102 

 

1.0 [Reference] 

1.61 [1.03–2.51] 

2.75 [1.81–4.18] 

2.12 [1.32–3.41] 

4.27 [2.64–6.92] 

 

    - 

0.035 

0.000*** 

0.002*** 

0.000*** 

 

1.0 [Reference] 

1.60 [0.84–3.03] 

          –  

          –  

2.60 [1.41– 4.80] 

 

    - 

0.150 

    - 

    - 

0.002*** 

 

1.0 [Reference] 

1.54 [0.99–2.40] 

1.71 [1.23–2.37] 

          –  

2.59 [1.77–3.79] 

 

    - 

0.054 

0.001*** 

    - 

0.000*** 

Place of Residence: 

Rural 

Urban 

 

1.0 [Reference] 

2.12 [1.09–4.11] 

 

    - 

0.026* 

 

1.0 [Reference] 

0.74 [0.45–1.23] 

 

    - 

0.249 

 

1.0 [Reference] 

1.48 [0.56–3.94] 

 

    - 

0.433 

 

1.0 [Reference] 

          –  

 

    - 

    - 

Mothers’ Age at Birth:  

15-19 Years 

20-34 Years 

35-49 Years 

 

1.0 [Reference] 

          – 

          – 

 

    - 

    - 

    - 

 

1.0  [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0  [Reference] 

1.13 [0.76–1.66] 

          –  

 

    - 

0.551 

    - 

 

1.0  [Reference] 

          – 

          – 

 

    - 

    - 

    - 

Mother Occupation:  

Not Working  

Prof., Tech & Manag 

Cleric, Sale, Service & 

Skilled Manuals  

Agri. Empl. & Self-empl. 

and Unskilled Manuals 

 

1.0 [Reference] 

          – 

 

1.38 [0.96–1.98] 

 

          – 

 

    - 

    - 

 

0.083 

 

    - 

 

1.0 [Reference] 

          –  

 

          –  

 

          – 

 

    - 

    - 

 

    - 

 

    - 

 

1.0 [Reference] 

          –  

 

          –  

 

          –  

 

    - 

    - 

 

    - 

 

    - 

 

1.0 [Reference] 

          –  

 

0.95 [0.64–1.40] 

 

          – 

 

    - 

    - 

 

0.798 

 

    - 

Mother Education: 

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

1.50 [1.03–2.18] 

2.01 [1.21–3.33] 

 

    - 

0.032* 

0.007** 

 

1.0 [Reference] 

1.84 [1.27–2.68] 

2.11 [1.15–3.84]  

 

    - 

0.001*** 

0.015* 

 

1.0 [Reference] 

1.52 [0.60–3.85] 

          –  

 

    - 

0.374 

    - 

 

1.0 [Reference] 

2.93 [1.99–4.33] 

1.17 [0.49–2.81] 

 

    - 

0.000*** 

0.728 

Mother Work Status: 

Not Working 

Working 

 

1.0 [Reference] 

          – 

 

    - 

    - 

 

1.0 [Reference] 

          –  

 

    - 

    - 

 

1.0 [Reference] 

1.32 [0.83–2.12] 

 

    - 

0.236 

 

1.0 [Reference] 

          –  

 

    - 

    - 
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Children Ever Born:  

1 Child 

2-5 Children 

6+ Children 

 

1.0 [Reference] 

0.50 [0.33–0.75] 

0.58 [0.35–0.95] 

 

    - 

0.001*** 

0.032* 

 

1.0 [Reference] 

          –  

0.55 [0.39–0.78] 

 

    - 

    - 

0.001*** 

 

1.0 [Reference] 

0.22 [0.12–0.42] 

0.48 [0.28–0.82]  

 

    - 

0.000*** 

0.008** 

 

1.0 [Reference] 

          –  

0.60 [0.45–0.80] 

 

    - 

    - 

0.001*** 

Birth in Last 5 Year:  

1 Child 

2 Children 

3+ Children 

 

1.0 [Reference] 

 0.82 [0.56–1.20] 

 1.52 [0.82–2.80] 

 

    - 

0.304 

0.181 

 

1.0 [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

0.48 [0.25–0.90] 

 

    - 

    - 

0.023* 

Marital Status:  

Unmarried 

Married 

Cohabited 

Widowed 

Divorced 

Separated 

 

1.0 [Reference] 

          –  

          –  

          –  

          –  

0.24 [0.07–0.82] 

 

    - 

    - 

    - 

    - 

    - 

0.023* 

 

1.0 [Reference] 

          –  

2.56 [0.95–6.94] 

          –  

0.46 [0.15–1.37] 

0.24 [0.05–1.18] 

 

    - 

    - 

0.064 

    - 

0.163 

0.079 

 

1.0 [Reference] 

          –  

          –  

0.01[0.00–0.49] 

          –  

0.04 [0.00–1.61] 

 

    - 

    - 

    - 

0.032* 

    - 

0.088 

 

1.0 [Reference] 

          –  

2.70[0.76–9.59] 

          –  

0.30 [0.08–1.10] 

          –  

 

    - 

    - 

0.125 

    - 

0.070 

    - 

Religion: 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

 

1.0 [Reference] 

          –  

1.08 [0.76–1.56] 

          –  

 

    - 

    - 

0.661 

    - 

 

1.0 [Reference] 

0.67 [0.47–0.96] 

          –  

          –  

 

    - 

0.031* 

    - 

    - 

 

1.0 [Reference] 

          –  

1.26 [0.64– 2.50] 

          –  

 

    - 

    - 

0.507 

    - 

 

1.0 [Reference] 

0.69 [0.49–0.97] 

1.82 [1.30–2.53] 

          –  

 

    - 

0.032* 

0.000*** 

    - 

 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01. 
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Furthermore, compared to Orthodox/Catholic Christian mothers, Protestant 

mothers were less likely not to seek treatment of fever/cough with 0.53 (95% CI 

0.41–0.68), while Muslim mothers were less likely not to seek treatment of 

fever/cough with 0.56 (95% CI 0.46–0.67). More strikingly, compared to 

Orthodox/Catholic Christian mothers, mothers with traditional/other religions were 

more likely not to seek treatment of fever/cough with 1.69 (95% CI 1.00–2.87), for 

the DHS 2000 weighted observations. Similarly, compared to Orthodox/Catholic 

Christian mothers, Protestant Christian mothers were less likely not to seek treatment 

of fever/cough with 0.49 (95% CI 0.37–0.66), while Muslim mothers were less likely 

not to seek treatment of fever/cough with 0.5 (95% CI 0.37–0.67), for the 2005 

weighted observations (see Table 6.5).  

 

In addition, compared to Orthodox/Catholic Christian mothers, Protestant 

Christian mothers were more likely to seek medical treatment of fever/cough with 

1.24 (95% CI 0.91–1.69), while Muslim mothers were more likely to seek medical 

treatment of fever/cough with 1.37 (95% CI 0.96–1.97), for the 2000 DHS weighted 

observations. After a five year period, in 2005, compared to Orthodox/Catholic 

Christian mothers, Protestant Christian mothers were more likely to seek medical 

treatment of fever/cough with 1.50 (95% CI 1.08–2.09), while Muslim mothers were 

more likely to seek medical treatment of fever/cough with 1.58 (95% CI 1.07–2.32). 

However, mothers in the traditional/other religion category were less likely to seek 

medical treatment of fever/cough with 0.34 (95% CI 0.07–1.74), for the 2005 DHS 

weighted observations (see Table 6.6). 
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Table 6.6 - The logistic regression analysis of odds ratios (OR) with 95% confidence interval (CI) for the likelihood of  the childhood disease 

fever/cough medical treatment by mothers’ socio-economic, bio-demographic and background characteristic for the factor associated with 

(fever/cough: medical treatment) 0 = No and 1 = Yes for Ethiopia DHS 2000 and 2005  

 
Variable 2000 Un-weighted observation†  2005 Un-weighted observation† 2000  Weighted observation† 2005  Weighted observation† 

OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ OR [ 95% CI ] P>׀ z׀ 

Wealth Index:  

Poorest  

Poorer  

Middle 

Richer  

Richest 

 

1.0 [Reference] 

          – 

1.17 [0.81–1.70] 

          – 

          –  

 

    - 

    - 

0.394 

    - 

    - 

 

1.0 [Reference] 

          – 

1.38 [0.86–2.23] 

1.50 [0.97–2.32] 

2.59 [1.71–3.93] 

 

    - 

    - 

0.179 

0.071 

0.000*** 

 

1.0 [Reference] 

          – 

          – 

          – 

1.48 [0.80–2.74] 

 

    - 

    - 

    - 

    - 

0.207 

 

1.0 [Reference] 

          – 

1.16 [0.69–1.94] 

          –  

2.36 [1.64–3.40] 

 

    - 

    - 

0.570 

 

0.000*** 

Place of Residence: 

Rural 

Urban 

 

1.0 [Reference] 

 2.84 [2.11–3.83] 

 

    - 

0.000*** 

 

1.0 [Reference] 

0.43 [1.11–1.67]  

 

    - 

0.221 

 

1.0 [Reference] 

1.32 [0.68–2.57] 

 

    - 

0.405 

 

1.0 [Reference] 

          – 

 

    - 

    - 

Mothers’ Age at Birth:  

15-19 Years 

20-34 Years 

35-49 Years 

 

1.0 [Reference] 

0.95 [0.76–1.20] 

          – 

 

    - 

0.683 

    - 

 

1.0  [Reference] 

1.23 [0.90–1.71] 

          – 

 

    - 

0.190 

    - 

 

1.0  [Reference] 

0.85 [0.63–1.13] 

          – 

 

    - 

0.260 

    - 

 

1.0  [Reference] 

          – 

          – 

 

    - 

    - 

    - 

Mother Occupation:  

Not Working  

Prof., Tech & Manag 

Cleric, Sale, Service & 

Skilled Manuals  

Agri. Empl. & Self-empl. 

and Unskilled Manuals 

 

1.0 [Reference] 

          – 

 

          – 

 

0.63 [0.50–0.80] 

 

    - 

    - 

 

    - 

 

0.000*** 

 

1.0 [Reference] 

          – 

 

          – 

 

          – 

 

    - 

    - 

  

    - 

 

    - 

 

1.0 [Reference] 

          –  

 

          –  

 

          –  

 

    - 

    - 

   

    - 

 

    - 

 

1.0 [Reference] 

3.87[0.40–37.74] 

 

          –  

 

          –  

 

    - 

0.244 

 

    - 

 

    - 

Mother Education : 

No Education  

Primary Education  

Secondary+ Education 

 

1.0 [Reference] 

1.96 [1.20–3.18] 

3.01 [2.04–4.46] 

 

    - 

0.007** 

0.000*** 

 

1.0 [Reference] 

1.84 [1.27–2.68] 

2.71 [1.64–4.48] 

 

    - 

0.001*** 

0.000***    

 

1.0 [Reference] 

1.20 [0.55–2.60] 

2.74 [1.43–5.28] 

 

    - 

0.644 

0.002*** 

 

1.0 [Reference] 

2.39 [1.74–3.26] 

2.36 [0.76–7.30] 

 

    - 

0.000*** 

0.137 

Mother Work Status: 

Not Working 

Working 

 

1.0 [Reference] 

          – 

 

    - 

    - 

 

1.0 [Reference] 

1.38 [1.02–1.88] 

 

    - 

0.038 

 

1.0 [Reference] 

          –  

 

    - 

    - 

 

1.0 [Reference] 

1.12 [0.81–1.56] 

 

    - 

0.483 
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Children Ever Born:  

1 Child 

2-5 Children 

6+ Children 

 

1.0 [Reference] 

0.64 [0.50–0.83] 

0.50 [0.36–0.69] 

 

    - 

0.001*** 

0.000*** 

 

1.0 [Reference] 

          –  

0.88 [0.59–1.30] 

 

    - 

    - 

0.519 

 

1.0 [Reference] 

0.59 [0.43–0.80] 

0.67 [0.47–0.94] 

 

    - 

0.001*** 

0.021* 

 

1.0 [Reference] 

          –  

0.94 [0.71–1.24] 

 

    - 

    - 

0.653 

Birth in Last 5 Year:  

1 Child 

2 Children 

3+ Children 

 

1.0 [Reference] 

          – 

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

          –  

 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

0.54 [0.18–1.56] 

 

    - 

    - 

0.254 

 

1.0 [Reference] 

          – 

          – 

 

    - 

    - 

    - 

Marital Status:  

Unmarried 

Married 

Cohabited 

Widowed 

Divorced 

Separated 

 

1.0 [Reference] 

          – 

          –  

          – 

          –  

          –  

 

    - 

    - 

    - 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

          –  

          –  

          –  

          –  

 

    - 

    - 

    - 

    - 

    - 

    - 

 

1.0 [Reference] 

          –  

          –  

0.17 [0.02–1.63] 

          –  

          –  

 

    - 

    - 

    - 

0.124 

    - 

    - 

 

1.0 [Reference] 

          –  

          – 

          –  

          –  

          –  

 

    - 

    - 

    - 

    - 

    - 

    - 

Religion: 

Orthodox/Catholic  

Protestant 

Muslim 

Traditional/Other 

 

1.0 [Reference] 

1.86 [1.35–2.57] 

1.68 [1.36–2.08] 

          – 

 

    - 

0.000*** 

0.000*** 

    - 

 

1.0 [Reference] 

1.87 [1.26–2.77] 

1.56 [1.04–2.33] 

          – 

 

    - 

0.002*** 

0.029* 

    - 

 

1.0 [Reference] 

1.24 [0.91–1.69] 

1.37 [0.96–1.97] 

          –  

 

    - 

0.180 

0.082 

    - 

 

1.0 [Reference] 

1.50 [1.08–2.09] 

1.58 [1.07–2.32] 

0.35 [0.07–1.74] 

 

    - 

0.017 

0.020 

0.199 

 

Note: † After controlling for the effects of all interaction term covariates in the model. *** Significant at 0.001 ** Significant at 0.005 and * Significant at 0.01. 
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6.4  Discussion 

 

In this chapter, we examine the inequalities in access to and utilisation of child 

health services in Ethiopia. In this study, we have investigated preventive healthcare, 

which includes childhood immunisation and curative childhood illnesses like 

diarrhoea and fever/cough. The Ethiopia DHS data used for this analysis are unique 

in terms of content, geographic coverage, and timeliness compared with previous 

studies on the use of children’s health services in the country (CSA Ethiopia and 

ORC Macro 2001). The coverage of children’s healthcare services is very low in 

Ethiopia, as previously documented elsewhere [Tessema et al. (2002); Asefa et al. 

(2002)]. In addition, unpublished study also shows that maternal age, ethnic 

background, occupation, and age at first marriage of the mother, short birth interval, 

birth order, bottle feeding, age of complementary feeding, non-attendees of antenatal 

care (ANC) and open field waste disposal were found to be associated with under-

five child morbidity (BolBeal, 2006). 

 

Immunisation coverage is a good indicator for the utilisation of health services 

both at an aggregate and an individual level (Gage et al. 1996:1). Vaccine-

preventable childhood diseases are one of the key measures that tackle addressing the 

inequalities in access to and utilisation of child health services. For instance, the 

recipients of DPT3 vaccinations were more likely to have lower morbidity than 

children who had received none of these vaccines. In the early 1990s, immunisation 

was saving an estimated 3 million lives a year (World Bank, 1993). In addition, the 

association between routine childhood vaccinations and survival among infants in 

many developing countries were examined in number of studies. For example, in 
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Guinea-Bissau, mortality was lower in the group vaccinated with any vaccine 

compared with those not vaccinated, the mortality ratio being 0.74 (95% CI 0.53 to 

1.03) (Kristensen et al. 2000). Another study based on longitudinal data from the 

Matlab maternal and child health/family planning programme in rural Bangladesh 

shows that measles vaccinations had pronounced impacts on both short and long 

term survival. The measles vaccination impact on the mortality rates meant that for 

vaccinated children, mortality was as much as 46% lower than for non-vaccinated 

children (Koenig et al. 1990: 441).    

 

A study undertaken in south west Ethiopia indicates that mothers' health 

seeking behaviour for ill babies at various levels of care showed that 46.5%, 42.7%, 

48.2% and 41.6% of diarrhoea, cough, fever, and other illnesses, respectively, 

received treatment in health institutions. More than a quarter of ill infants did not get 

any kind of help, be it at home, or in traditional or health institutions (Tessema et al. 

2002). In addition in Ethiopia, the 2000 EDHS data shows that the incidence of a 

childhood illness like diarrhoea and fever/cough was very high. The percentage of 

children taken to a health facility for the treatment of common childhood illnesses of 

acute respiratory infections, fever, and/or diarrhoea remains exceptionally low 

(Govindasamy et al. 2002). Curative treatments of childhood diseases such as 

diarrhoea and fever/cough are also a key child health indicator that measures the 

inequalities in access to and utilisation of child health services among different SES 

groups. For example, the inequality in income distribution is likely to be associated 

with inequality in access to health and social services, in education, and in a number 

of other aspects of society relevant to mortality (Rodgers 1979: 350).  
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Immunisation: Vaccination is a powerful public health intervention for a few 

diseases (Hall, 2004). Prevention of death and suffering through childhood 

immunisation has been hailed as one of the greatest public health achievements of 

the 20th Century (Center for Disease Control and Prevention, 1999). According to 

the WHO, the Global Alliance for Vaccines and Immunization (GAVI) has 

immunised more than 250 million children and prevented some 5.4 million 

premature deaths over the past decade (Butler, 2010). In another study in rural 

Bangladesh, immunisation of children aged up to 3 years with measles vaccines 

appear to improve significantly their subsequent chances of survival. The findings 

underscore the need to give greater priority to measles vaccinations with primary 

health care programs (Koenig et al. 1990: 441). Furthermore, Breiman, et al. (2004) 

assessed associations between vaccinations and mortality over 15 years in Matlab, 

Bangladesh. Diphtheria-tetanus-pertussis (DTP)
28

 and oral polio vaccinations were 

independently associated with decreased risk of death before age 9 months, as were 

maternal education, maternal age, and birth order of the child. 

 

For most developing countries studied by the WHO to monitor health MDGs, 

DPT and measles immunisation are significantly stratified by not only wealth but 

also by maternal education status, ethnicity and region (Wirth et al. 2006: 522). 

However in Ethiopia, compared to many of developing countries vaccination was 

found at its lowest level. For example in 2005, only 20% of children under the ages 

of 12-23 months had received all vaccinations against the six major causes of 

childhood death: tuberculosis, measles, polio, diphtheria, whooping cough, and 

                                                 
28

  Recent literatures start to use the new definition of childhood vaccination as diphtheria-tetanus-

pertussis (DTP) rather than earlier definition of diphtheria-pertussis-tetanus (DPT) (Breiman, et al. 

2004). However in this thesis we follow DHS definition of the earlier version DPT.   
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tetanus. In 2000, the coverage was much lower and only 14% of children had 

received these same vaccines. Still, 24% of children have not received any of these 

essential vaccines (CSA Ethiopia and ORC Macro, 2006b). But using the revised 

2005 WHO-EPI regional coverage cluster survey, the national EPI survey conducted 

in 2006 in Ethiopia showed coverage levels for full immunisation to be 50% and that 

of DPT3 66%, assessed by card and history [Berhane, (2008); Kidane, et al. (2008)]. 

The FMOH, (2009/10) report also shows that the percentage of fully immunised 

children was 72.3%. But this coverage lacks reliability as it is based on the FMOH 

report rather than survey data like EDHS and the WHO cluster survey. This study 

shows that according to 2005 data, the associations between childhood immunisation 

and mothers’ wealth are statistically significant. Compared to mothers in the poorest 

quintile, poorer and middle quintile mothers were more likely to receive DPT3 child 

immunisation. Similarly, compared to poorest quintile mothers, middle and richest 

quintile mothers had more chance of immunising their young children and the 

associations are also statistically significant.  

 

Urban versus rural residence also stratified all immunisation indicators for 

Ethiopia and Ghana, and this disparity improves significantly with maternal 

education status in Cambodia. Immunisation rates in Tajikistan varied between 

regions from just above 60% to over 90% (Wirth et al. 2006: 522). Moreover, 

outbreaks of vaccine-preventable diseases are more common in urban slums due to 

the high density of population and a continuous influx of new infective agents (Aaby 

2004 cited in Uddin, et al. 2010). After the implementation of a package of 

interventions, substantial improvements were seen in immunisation coverage in two 

urban slums of Bangladesh (Uddin, et al. 2010). In Ethiopia, according to 2005 data, 
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the vaccination coverage varied dramatically by region, from a high of 70% in urban 

centres like Addis Ababa to less than 1% in remote regions like Afar (CSA Ethiopia 

and ORC Macro, 2006b). This study results show that the associations between 

mothers who received DPT3 immunisation for their young children and urban 

resident mothers were statistically significant. Results using 2000 EDHS un-

weighted and weighted data show that compared to rural residents, urban resident 

mothers were nearly six times and more than two and half times more likely to 

receive DPT3 immunisation respectively (see Table 6.1).   

 

Figure 6.1- Inequalities in DPT3 Vaccination among Different Mothers’ Age 
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In Ethiopia, a youth reproductive health study revealed that mothers in their 

early twenties are less likely to have children fully vaccinated than mothers in their 

teens (Govindasamy et al. 2002). Using 2000 EDHS data, our findings show that 

compared to teenage mothers (i.e. 15-19), mothers’ aged 20-34 were more than one 

and a half times more likely to receive DPT3 immunisation. However in 2005, 

compared to teenage mothers, mothers aged 20-34 were nearly two and half times 

were more likely to receive DPT3 immunisation. In 2000, compared to teenage 



 332 

mothers, mothers aged 35-49 were more than one and half times more likely to 

receive DPT3 immunisation. However in 2005, compared to teenage mothers, 

mothers aged 35-49 were also more than two times more likely to receive DPT3 

immunisation (see Table 6.1). The inequalities increased significantly in the five year 

period between 2000 and 2005 (see Figure 6.1). 

 

The data collected from 178 DHS from developing countries suggest that 

access to measles vaccinations vary with lower coverage for children in households 

that are poor or located in rural areas, or whose parents have lower levels of 

education (United Nation, 2010a). In Bangladesh’s urban slums of Dhaka, a 

significantly higher proportion of children of non-working mothers (75%) were fully 

immunised compared with children of working mothers (14%) (Uddin et al. 2010: 

50). This study’s results show that differences in childhood immunisation in Ethiopia 

among non-working and working mothers were mixed. For instance, the 2000 EDHS 

findings indicate that compared to non-working mothers, mothers with clerical, sales, 

service and skilled manual occupations were 43% less likely to receive DPT3 

immunisation for their young children, while mothers with occupations of an 

agricultural employed and self-employed, and unskilled manual nature were more 

than one and half times more likely to receive DPT3 immunisation for their young 

children. Here the relationship is statistically significant.  

 

However in 2005, compared to non-working mothers, mothers with  clerical, 

sales, service and skilled manual occupations were nearly two times more likely to 

receive DPT3 immunisation for their young children, while mothers with 

occupations of an agricultural employed and self-employed, and unskilled manual 
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nature were nearly one and half times more likely to receive DPT3 immunisation for 

their young children. Here the inequalities increased significantly in the five year 

period between 2000 and 2005 for mothers with occupations of clerical, sales, 

service and skilled manual work while no significant change was made among 

mothers with occupations of agricultural employed and self-employed and unskilled 

manual work (see Figure 6.2). Here the relationships are statistically significant.  

  

Fig 6.2-Inequalities in DPT3 Vaccination among Different Mothers’ Occupation 
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The vaccination aspects of the Breiman et al. (2004) study are reassuring; the 

strong relationship between child mortality and maternal education is a concern 

(Hall, 2004). In this study, the results indicate that mothers’ education have 

significant effects on childhood vaccination. This study’s results, using the 2000 

EDHS data show that compared to non-educated mothers, mothers who completed 

secondary and higher education were more than two and half times more likely to 

receive DPT3 immunisation for their young children. However in 2005, compared to 

non-educated mothers, mothers who completed secondary and higher education were 
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nearly 10 times more likely to receive DPT3 immunisation for their young children. 

Moreover in 2000, compared to non-educated mothers, mothers who completed 

secondary and higher education were 47% less likely to receive any type of 

immunisation for their young children. However in 2005, compared to non-educated 

mothers, educated mothers who completed secondary and higher education were 

more than four times more likely to receive any type of immunisation for their young 

children. Here, the inequalities increased significantly in the five year period between 

2000 and 2005, and most of the relationships between mothers’ education and 

receiving childhood immunisation for vaccine-preventable diseases are statistically 

significant (see Figure 6.3 and Figure 6.4). 

 

Fig 6.3- Inequalities in DPT3 Vaccination among Different Mothers’ Education 
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Data from 178 DHS suggest that access to measles vaccinations vary across 

different social and economic groups for different developing countries. Higher birth 

order (that is, having many older siblings) is also associated with lower measles 

vaccine coverage (United Nation, 2010a). This study, using 2000 EDHS data, shows 
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that compared to mothers who have one child, mothers who have six and more 

children were 40% less likely to receive DPT3 immunisation for their young 

children. In 2000, there are no significant differences between mothers who have one 

child and those who have two to five children who received any type of 

immunisation for their young children.  

 

Figure 6.4- Inequalities in Any Type of Vaccination among Different Mothers’ 

Education 
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However in 2005, compared to mothers who have one child, mothers who have 

two to five children were more than 2 and half times more likely to receive any type 

of immunisation for their young children (see Table 6.2). Here, the relationships are 

statistically significant. In 2000, compared to mothers who have one child, mothers 

who have two children were more than one and quarter times likely to receive DPT3 

immunisation for their young children. In addition, compared to mothers who had 

one child in last five years preceding the survey, mothers who had three and more 

children in the last five years preceding the survey were 52% less likely to receive 
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DPT3 immunisation for their young children. Similarly, in the 2005 EDHS, 

compared to mothers who had one child in the last five years preceding the survey, 

mothers who had two children in the last five years preceding the survey were 22% 

less likely to receive DPT3 immunisation for their young children, while mothers 

who had three and more children in the last five years preceding the survey were 

52% less likely to receive DPT3 immunisation for their young children (see Table 

6.1). 

 

In the 2000 EDHS, compared to mothers who had one child in the last five 

years preceding the survey, mothers who had two children in the last five years 

preceding the survey were more than two times more likely to receive any type of 

immunisation for their young children. More strikingly, compared to mothers who 

had one child in the last five years preceding the survey, mothers who had three and 

more children in the last five years preceding the survey were 18% less likely to 

receive any type of immunisation for their young children. Here the relationships are 

statistically significant (see Table 6.2). However in 2005, compared to mothers who 

had one child in the last five years preceding the survey, mothers who had two 

children in the last five years preceding the survey were 25% less likely to receive 

any type of immunisation for their young children. Compared to mothers who had 

one child in the last five years preceding the survey, mothers who had three and more 

children in the last five years preceding the survey were 54% less likely to receive 

any type of immunisation for their young children (see Table 6.2). The inequalities 

increased significantly in the five year period between 2000 and 2005, and most of 

the relationships between birth interval and mothers receiving immunisation for their 

child are statistically significant (see Figure 6.5 and 6.6). 
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Figure 6.5- Inequalities in DPT3 Vaccination among Mothers with Different 

Birth Interval 
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Figure 6.6 - Inequalities in Any Type of Vaccination among Mothers with Different 

Birth Interval 
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In this study in 2000, compared to unmarried mothers married mothers were 

16% less likely to have DPT3 immunisation for their young children. However in 

2005, compared to unmarried mothers, married mothers were nearly two times more 
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likely to receive DPT3 immunisation for their young children. In addition, in the 

2000 EDHS, compared to unmarried mothers, divorced mothers were more than 

three times more likely to receive any type of immunisation for their young children. 

But in 2005, compared to unmarried mothers, divorced mothers were more than two 

and half times more likely to immunise their young children with any type of 

vaccination. This study finding also indicate that inequalities increased significantly 

in the five year period between 2000 and 2005 among un-married and married 

mothers who were immunising their young children with the DPT3 vaccination.  

 

However, the inequalities decreased and narrowed among un-married and 

divorced mothers who were immunising their young children with any type of 

vaccination in the five year period between 2000 and 2005. Here most of the 

relationships are statistically significant. Similarly in 2000, compared to 

Orthodox/Catholic mothers, Protestant mothers were 76%, while mothers with 

traditional/other religions were 43% less likely to receive DPT3 immunisation. 

However in 2005, compared to Orthodox/Catholic mothers, Protestant mothers were 

63% less likely to receive DPT3 immunisation for their young children (see Table 

6.1). Here the inequalities increased significantly in the five year period between 

2000 and 2005 among Orthodox/Catholic Christian mothers and mothers with 

traditional/other religions who were immunising their young children with the DPT3 

vaccination. The relationships are statistically significant. 

 

Childhood Diarrhoea Treatment: In 1980, diarrhoea was the leading cause of 

child mortality, accounting for 4.6 million deaths annually (Snyder and Merson 

1982). Worldwide, diarrhoeal diseases are responsible for 59 million DALYs lost 



 339 

annually and 1.6 million under-five deaths (Lopez et al. 2006 cited in Akhter and 

Larson, 2010). Although deaths due to diarrhoea have fallen substantially over the 

past four decades, there has not been a concurrent decrease in morbidity rates 

attributable to diarrhoea in (Bern et al. 1992; Kosek et al. 2003 cited in Akhter and 

Larson, 2010). In developing countries in the 1980s, for children under five years 

old, the median incidence of diarrhoea was 2.2 episodes per child per year (Snyder 

and Merson, 1982). The global burden of diarrhoeal disease as estimated from 

published studies between 1992 to 2000 shows that for children under-five years the 

median incidence of diarrhoea was 2.6 episodes per child per year. But, little change 

from previously described incidences of diarrhoea was made and incidence increased 

to a median of 3.2 episodes of diarrhoea per child-year (Kosek et al. 2003: 197). In 

Bangladesh, diarrhoea accounts for a large share of mortality and morbidity among 

children under five years; the prevalence of diarrhoeal illness is 8% and is 

responsible for more than 5% of deaths (NIPORT et al. 2005 cited in Akhter and 

Larson, 2010).   

 

Efforts to control diarrhoea over the 1980s have been based on multiple, 

potentially powerful interventions implemented more or less simultaneously. Oral 

rehydration therapy (ORT) was introduced in 1979 and rapidly became the 

cornerstone of programmes for the control of diarrhoeal diseases (Claeson and 

Merson 1990, Santosham et al. 1997). Consisting of the oral administration of 

sodium, a carbohydrate and water (Hirschhorn and Greenough, 1991), ORT was 

potentially the most significant medical advance of the 20th Century (Lancet, 1978). 

The strategy for controlling diarrhoea through case management, were reported with 

special reference to ORT, and on the relationship between its implementation and 
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reduced mortality. At the turn of the Century, the annual number of deaths 

attributable to diarrhoea was estimated to be 1.5 million. Major declines were 

reported for many countries from the 1980 rate where the estimated 4.6 million under 

five children were died annually (Victora et al. 2000:1246).  

 

In Cuba in the 1970s, improvements in housing and water purification are two 

of the key environmental advances which can produce reductions in diarrhoea related 

gastro-intestinal mortality (Diaz-Briquets, 1981). In addition in Egypt, analysis of the 

factors associated with different treatment patterns show that children with severe 

diarrhoea, those aged 6-23 months and those from poor households were more likely 

to be given ORS (Langsten and Hill, 1995). Medical treatment of diarrhoea, 

including hospitalisation in developing countries like India, rose with increasing 

economic status (Bhan et al. 2005). In Ethiopia, 37% of children of mothers in the 

highest wealth quintile were taken to a health provider (CSA Ethiopia and ORC 

Macro, 2006a). This study results using 2000 EDHS data show that compared to 

poorest quintile mothers, middle quintile mothers were 22% less likely not to seek 

treatment for childhood disease diarrhoea. In 2005, compared to poorest quintile 

mothers, richer quintile mothers were 44%, while richest quintile mothers were 72% 

less likely not to seek diarrhoea treatment. Here the associations are statistically 

significant. 

 

In Ethiopia, earlier PHRD studies (see Dercon, 1996; KUAWAB Audit 

Services and Business Consultants, 1996) indicate that the rich are more than twice 

as likely to seek treatment in hospital as compared to the poor. In a similar way, in 

this study, the 2000 EDHS data show that compared to poorest quintile mothers, 
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richest quintile mothers were more than two and half times more likely to seek 

medical treatment for diarrhoea. In addition in 2005, compared to poorest quintile 

mothers, richest quintile mothers were more than two and a half times more likely to 

seek medical treatment for diarrhoea. Here both in 2000 and 2005 EDHS, the 

associations are statistically significant. Moreover, zinc treatment has been proven 

efficacious and effective in treating childhood diarrhoea. Zinc reduces the duration 

and severity in all types of diarrhoea episodes (Roy et al. 1998; Bhutta et al. 2000; 

Baqui et al. 2002; Bhandari et al. 2002; Strand et al. 2002; Bhatnagar et al. 2004; 

Gregorio et al. 2007 cited in Akhter and Larson, 2010).  

 

Using diarrhoea hospitalisations as a proxy for diarrhoea mortality, zinc for the 

treatment of diarrhoea is estimated to decrease diarrhoea mortality by 23%. Zinc will 

decrease diarrhoea morbidity and mortality when introduced and scaled-up in low-

income countries (Walker and Black, 2010). For instance, in Ethiopia, zinc 

supplementation in the treatment of childhood diarrhoea is well tolerated by patients 

and there is good compliance of care takers (Shimelis et al. 2008). Zinc treatment, 

along with standard ORT and culturally appropriate health education, significantly 

reduces the use of antibiotics and other anti-diarrhoeal drugs in diarrhoea episodes 

(Baqui et al. 2004; Bhandari et al. 2005; Awasthi 2006; Bhandari et al. 2008 cited in 

Akhter and Larson, 2010). In Ethiopia, proper counselling of care takers significantly 

reduces unnecessary use of antibiotic/anti-diarrhoea drugs in the treatment of 

diarrhoea (Shimelis et al. 2008). 

 

In another study, Stanton and Clemens (1987:278) conclude that the risk factors 

for increased episodes of diarrhoea in the urban setting appear to be different from 
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the rural setting. Diarrhoeal disease is a major cause of morbidity and mortality 

among under-fives especially in rural and peri-urban communities in developing 

countries (Othero et al. 2008). In Ethiopia, notable differences also exist by place of 

residence. The proportion of children in urban areas taken to a health facility is 35%, 

whereas only 22% of children in rural areas were taken to a health provider (CSA 

Ethiopia and ORC Macro, 2006a: 136). This study, using 2000 EDHS also shows 

that compared to rural resident mothers, urban resident mothers were 28% less likely 

not to seek treatment of diarrhoea. However compared to rural mothers, urban 

mothers were one and a half times more likely to seek medical treatment of 

diarrhoea. Here, treatment and medical treatment of diarrhoea and its associations 

with urban mothers is not statistically significant (see Table 6.3 and 6.5). 

 

Using 205 papers for abstraction, of which 157 were, included in the meta-

analyses of ORS outcomes, and 12 recommended home fluids (RHF) outcomes were 

included, Munos et al (2010) estimated that ORS may prevent 93% of diarrhoea 

deaths. ORS is effective against diarrhoea mortality in home, community and facility 

settings; however, there is insufficient evidence to estimate the effectiveness of 

RHFs against diarrhoea mortality. Moreover, using multiple outcome measures, 

Walker and Black (2010) sought to estimate the effect of zinc for the treatment of 

diarrhoea on mortality and subsequent pneumonia mortality. They argued that zinc 

supplementation decreased the proportion of diarrhoeal episodes, which lasted 

beyond seven days, risk of hospitalisation, all-cause mortality and diarrhoea 

mortality. Most diarrhoeal deaths can be prevented through the prevention and 

treatment of dehydration. ORS and RHF have been recommended since 1970s and 

1980s to prevent and treat diarrhoeal dehydration (Munos et al. 2010). 
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There are five risk behaviours (i.e. bottle feeding, non-use of soap for cleaning 

feeding containers, water storage in wide-mouthed container, use of pond water for 

the same, and indiscriminate disposal of children's stool), which are amenable to 

change if suitable intervention is initiated. The first three risk behaviours were 

responsible for occurrence of significantly higher incidence (three or more episodes) 

of diarrhoea in the case of families (Ghosh et al. 1997). The treatment of diarrhoea 

also reduces associated morbidity a substantial level. For instance, in Ethiopia, 37% 

of children with diarrhoea were treated with some kind of ORT: 20% were treated 

with ORS, 19% were given recommended home fluids, and 9% were given increased 

fluids (CSA Ethiopia and ORC Macro, 2006b:9). 

 

The health facility or provider of diarrhoea treatment for childhood illness was 

mainly based on the antibiotics. The antibiotics recommended by the WHO, 

ciprofloxacin, ceftriaxone and pivmecillinam, are effective in reducing the clinical 

and bacteriological signs and symptoms of dysentery and thus can be expected to 

decrease diarrhoea mortality attributable to dysentery (Traa et al. 2010). For 

example, in another study in Ethiopia, mothers in their early twenties are less likely 

than teenage mothers to take their children to a health facility or provider for 

common childhood illnesses like the treatment of diarrhoea (Govindasamy et al. 

2002). However our study results using 2000 EDHS data show that compared to 

teenage mothers, mothers whose age was 20-34 years were 31% less likely not to 

seek treatment for diarrhoea (see Table 6.3). In an early 1980s study, Ware (1984) 

argued that women’s economic activity will have a negative impact on child care if 

the activity is incompatible to child care and unavailability of other persons to care 

for the child. Particularly when a child was sick, a mother’s employment status that 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ghosh%20S%22%5BAuthor%5D
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is incompatible to child care will be detrimental in seeking treatment. In our study 

using the 2000 EDHS, there is no significant difference between non-working 

mothers and mothers whose occupations were in clerical, sales, service and skilled 

manual work in seeking medical treatment of diarrhoea for their young children. 

Here the associations are not statistically significant (see Table 6.5).   

 

Another study by the Cebu Study Team (1991:199) shows that the net effect of 

a one-year increase in maternal education would be to reduce the incidence of 

diarrhoea episodes by about 5% in each time period. Moreover, recently in India 

even after adjusting for all other factors, paternal education was found not to be 

significantly related to hospitalisation for childhood diarrhoea (Bhan et al. 2005). A 

Guinea-Bissau study shows that maternal education, weaning and having pigs in the 

home were also considered the three major determinants of persistent childhood 

diarrhoea (Molbak et al. 1997). Mothers’ education also plays a key role in childhood 

diarrhoea treatment. Bhan et al. (2005) examined the impact of zinc supplementation 

for childhood diarrhoea on hospitalisations and deaths in low-income communities in 

New Delhi, India. Their findings show that gender bias for diarrhoea related 

hospitalisations is highest amongst highly educated mothers. For instance in Egypt, 

mothers’ education showed no consistent effects in treatment patterns of children 

with severe diarrhoea (Langsten and Hill, 1995). 

 

In Ethiopia, 45% of children of mothers with some secondary or higher 

education were taken to a health provider (CSA Ethiopia and ORC Macro, 2006a). In 

this study, the 2000 EDHS show that compared to non-educated mothers, mothers 

who have completed primary education were 26% less likely not to seek treatment of 



 345 

diarrhoea. However, in 2005 EDHS, mothers’ education significantly increased the 

access to seek treatment. For instance, compared to non-educated mothers, mothers 

who have completed primary education were 29%, while mothers who have 

completed secondary and higher education were 73%, less likely not to seek 

treatment of diarrhoea (see Table 6.3). In 2005, the association between mothers’ 

education and access to seek medical treatment of diarrhoea was increased 

significantly and became statistically significant. For instance, compared to non-

educated mothers, mothers who have completed primary education were nearly three 

times more likely to seek medical treatment of diarrhoea (see Table 6.5). 

 

This study results show that the association between birth interval and 

diarrhoea treatment have mixed results. In 2000, compared to mothers who have one 

child, mothers who have two to five children were nearly three times, while mothers 

who have six and more children were two times, more likely not to seek treatment of 

diarrhoea. Here the relationships are statistically significant. In 2005, mothers who 

had two to five children and those who were seeking treatment of diarrhoea for their 

young children increased significantly. Compared to mothers who have one child, 

mothers who have two to five children were 66% less likely not to seek treatment of 

diarrhoea (see Table 6.3). Using 2000 EDHS data this study result also show that 

compared to mothers, mothers who have two to five children were 78%, while 

mothers who have six and more children were 52% less likely to seek medical 

treatment of diarrhoea. Moreover in 2005, compared to mothers who have one child, 

mothers who have six and more children were 40% less likely to seek medical 

treatment of diarrhoea (see Table 6.5). Here the associations are statistically 

significant. In the 2000 EDHS, compared to mothers who have one child in the last 
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five years preceding the survey, mothers who have three and more children in the last 

five years preceding the survey were more than one and half times more likely not to 

seek treatment of diarrhoea (see Table 6.3).  

 

However in 2005, compared to mothers who had one child in the last five years 

preceding the survey, mothers who had three and more children in the last five years 

preceding the survey were 52% less likely to seek medical treatment of diarrhoea 

(see Table 6.5). In 2000, compared to unmarried mothers, separated mothers were 

more than two and half times more likely not to seek treatment of diarrhoea. But 

more strikingly in 2005, compared to unmarried mothers, separated mothers were 

nearly ten times, while divorced mothers were more than six and half times more 

likely, not to seek treatment of diarrhoea (see Table 6.3). However in 2000, 

compared to unmarried mothers, widowed mothers were 99%, while separated 

mothers were 96%, less likely to seek medical treatment of diarrhoea. Similarly in 

2005, compared to unmarried mothers, divorced mothers were 70% less likely to 

seek medical treatment of diarrhoea, while cohabited mothers were more than two 

and a half times more likely to seek medical treatment of diarrhoea (see Table 6.5). 

 

In 2000, compared to Orthodox/Catholic Christian mothers, Protestant 

Christian mothers were 70%, while Muslim mothers were 44%, less likely not to 

seek treatment of diarrhoea. More strikingly in 2005, compared to Orthodox/Catholic 

Christian mothers, Muslim mothers were 36% less likely not to seek treatment of 

diarrhoea while mothers with traditional/other religions were nearly 150 times more 

likely not to seek treatment of diarrhoea (see Table 6.3). Here the association is 

statistically significant. Similarly in 2005, compared to Orthodox/Catholic Christian 
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mothers, Protestant Christian mothers were 31% less likely to seek medical treatment 

of diarrhoea, while Muslim mothers were nearly two times more likely to seek 

medical treatment of diarrhoea (see Table 6.5). 

 

Childhood Fever/Cough Treatment: After 1943, following the introduction of 

antibiotics, the fall in fever/cough related mortality from influenza, pneumonia and 

bronchitis resulted from the use of modern drugs (Diaz-Briquets, 1981). In addition, 

fever related diseases like malaria are common in most developing countries. For 

instance, a recent study conducted a systematic review of qualitative studies 

examining beliefs and practices concerning malaria in SSA countries. The findings 

show that in Africa, an estimated 300-500 million cases of malaria occur each year 

resulting in approximately 1 million deaths. More than 90% of these are in children 

under 5 years of age (Maslove et al. 2009). Other studies using DHS data from 22 

countries also empirically explore the relationship between household poverty and 

the incidence and treatment of fever—as an indicator of malaria—among children in 

SSA. The studies reveal a positive, but weak, association between reported fever and 

poverty (Filmer, 2002). Moreover, a study by Uguru et al. (2009) argued that to what 

extent malaria occurrence tilted against the poor is unclear. Inequities in occurrence, 

economic burden, prevention and treatment of malaria were examined and show that 

all SES quartiles had equal exposure to malaria. 

 

The evidence from DHS data from 22 countries where malaria was prevalent 

shows that higher levels of wealth of other households in the cluster in which the 

household lives are associated with lower levels of reported fever in Eastern and 

Southern Africa (Filmer, 2002). In a recent study, the pattern of health-seeking for all 
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the SES groups was almost similar for all four quartiles. But in one of the villages the 

most poor, very poor and poor, significantly used the services of patent medicine 

vendors and the least poor visited hospitals (Uguru et al. 2009). Filmer, (2002) also 

argued that poverty and the type of care sought for an episode of fever are 

significantly associated with wealthier households. Based on the findings, wealthier 

households are substantially more likely to seek care in the modern health sector like 

hospital and clinics.  

 

This study, using 2000 EDHS data shows that compared to poorest quintile 

mothers, richest quintile mothers were more than one half times more likely not to 

seek treatment of fever/cough. However after five years, in 2005, compared to 

poorest mothers, richest mothers were 59% less likely not to seek fever/cough 

treatment for their young children (see Table 6.4). Moreover in 2000, compared to 

poorest mothers, richest mothers were one and a half times more likely to seek 

medical treatment of fever/cough for their young children. However in 2005, 

compared to poorest mothers, richest mothers were nearly two and a half times more 

likely to seek medical treatment of fever/cough for their young children (see Table 

6.6). Here, inequalities in the five year period increased significantly and most of the 

relationships between wealth quintiles and mothers’ health-seeking behaviour for 

childhood illness fever/cough are statistically significant.  

 

A study on the incidence of ARI in Rio de Janeiro among the child population 

of shanty towns showed that nearly half of all the illnesses seen were respiratory 

infections, 10% of them affecting the lower respiratory tract (Sutmollere et al. 1983: 

845). In addition, at the household level of rural communities the role of 



 349 

management practices for ARI in diagnosing and treating children is improving the 

competency of community health workers (Hadi, 2003). Fever is also a major 

manifestation of malaria and other acute infections in children (CSA Ethiopia and 

ORC Macro, 2006a). A recent study suggested that large-scale malaria prevention 

and treatment programs must account for the social and cultural contexts in which 

they are deployed (Maslove et al. 2009). In Ethiopia, the proportion of children with 

cough and rapid breathing who were taken to a health facility was much higher in 

urban areas (46%) than in rural areas (17%) (CSA Ethiopia and ORC Macro, 2006b). 

Similarly, the 2000 EDHS show that compared to rural resident mothers, urban 

resident mothers were 75% less likely not to seek treatment of fever/cough. Here the 

associations are statistically significant (see Table 6.4).  

 

Moreover, in another study, mothers’ age was inversely correlated with the 

under-fives mothers' health seeking action when children have febrile illnesses. This 

study indicates that the older the mothers are, the more likely they would be not to 

take action when their under-fives develop febrile illness (Olaogun et al. 2006). 

Some studies in Ethiopia also show that mothers in their early twenties (i.e. 20-24) 

are less likely than teenage mothers (i.e. 15-19) to take children to a health facility or 

provider for the treatment of ARI, fever (Govindasamy et al. 2002). This study, using 

the 2000 EDHS, shows that the associations between mothers’ age and treatment-

seeking were not statistically significant. But the findings indicate that compared to 

teenage mothers, mothers whose age was between 20-34 were 15% less likely to 

seek medical treatment of fever/cough (see Table 6.6). All these three studies reveal 

unexpected results. This is because ‘in contrast to the popular belief that teen 

mothers are less able to take care of their children’s health because of their emotional 



 350 

immaturity and lower status in the household to make important health decisions 

independent of their spouse and older household members. One possible explanation 

for why teen mothers are more likely to take their children to a health facility for 

treatment may be the confounding effect of education’ (Govindasamy et al. 2002). 

 

Furthermore, mothers’ occupation exhibited a positive correlation with the 

under-fives mothers' actions when children had febrile illnesses (Olaogun et al. 

2006). However in this study, using the 2000 EDHS shows that compared to non-

working mothers who were not seeking treatment of fever/cough for their young 

children, mothers whose occupations were professional, technician and managerial 

were more than two times more likely not to seek treatment of fever/cough (see 

Table 6.4). Similarly in 2005, compared to non-working mothers, mothers whose 

occupations were professional, technician and managerial were nearly four times 

more likely to seek medical treatment of fever/cough (see Table 6.6). Here the 

associations are not statistically significant.   

 

Acute lower respiratory tract infections are a common cause of morbidity and 

mortality in children in less developed countries. The presence of fever appeared to 

be a poor guide to the need for antibiotic therapy. The presence of chest in-drawing 

is, however, a reliable indication that a child with cough should be admitted to a 

health centre and hospital (Shann et al. 1984:749). But a study shows that seeking 

treatment for poor working mothers was difficult. Findings in another study also 

showed that factory workers who were absent from jobs to go to the clinic when their 

children were sick may well face the sack in a labour buyers’ market (Ware 

1984:205). Using the 2005 EDHS this study shows that compared to non-working 
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mothers who were not seeking treatment of fever/cough for their young children, 

working mothers were 37% less likely not to seek treatment of fever/cough. Here the 

relation is statistically significant (see Table 6.4). 

 

In most SSA countries, a strong association of mothers’ education with a higher 

level of utilisation of child health care services was an established fact (Addai 2000; 

Becker et al. 1993). For instance, in households, almost half of the women who were 

16–50 years of age had no schooling; coughing children were more likely than non-

coughing children to live in a household with at least one smoker (OR = 3.58, 95% 

CI 1.72 to 7.46), and they generally lived in poorer households (P = 0.018) 

(Holtedahl and Hurum, 2002). This study, using the 2000 EDHS, shows that 

compared to non-educated mothers, mothers who have completed primary education 

were 53% less likely not to seek treatment of fever/cough while mothers who have 

completed secondary and higher education were 71% less likely not to seek 

treatment of fever/cough. In 2005, compared to non-educated mothers, mothers who 

have completed primary education were 52%, while mothers who have completed 

secondary and higher education were 83%, less likely not to seek treatment of 

fever/cough. Similarly in 2000, compared to non-educated mothers, mothers who 

have completed primary education were one and quarter times, while mothers who 

have completed secondary and higher education were more than 2 and half times, 

more likely to seek medical treatment of fever/cough. In 2005, compared to non-

educated mothers, mothers who have completed primary education were nearly 2 and 

half times, while mothers who have completed secondary and higher education were 

more than 2 and half times, more likely to seek medical treatment of fever/cough. 
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Here the inequalities increased significantly in the five year period between 2000 and 

2005, and is statistically significant (see Figure 6.7 and 6.8). 

 

Figure 6.7- Inequalities in Untreated Childhood Illness among Different Mothers 

Education 
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Figure 6.8- Inequalities in Childhood Illness Medical Treatment among Different 

Mothers Education 
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In Ethiopia, 21% of non-first births occur within two years of a previous birth, 

35% occur between 24 and 35 months later, and 44% occur at least three years after a 

previous birth (CSA Ethiopia and ORC Macro, 2006a). In 2005, compared to 

mothers who have one child, mothers who have six and more children are nearly one 

and half times more likely not to seek treatment of fever/cough (see Table 6.4). In 

2000, compared to mothers who have one child, mothers who have two to five 

children were 41%, while mothers who have six and more children were 33%, less 

likely to seek medical treatment for fever/cough. Here the relationships are 

statistically significant. In 2000, compared to mothers who have one child, mothers 

who have three and more children in the last five years preceding the survey were 

46% less likely to seek medical treatment for fever/cough. Here the relationship is 

not statistically significant (see Table 6.6). In the 2000 EDHS, compared to 

unmarried mothers, widowed mothers were nine times more likely not to seek 

treatment of fever/cough while separated mothers were 75% less likely not to seek 

treatment for fever/cough. But more strikingly in 2005, compared to unmarried 

mothers, cohabited mothers were nearly 200 times more likely not to seek treatment 

of fever/cough. Here the relationship is statistically significant (see Table 6.4). 

Similarly in the 2000 EDHS, compared to unmarried mothers, widowed mothers 

were 83% less likely to seek medical treatment of fever/cough (see Table 6.6). 

 

Furthermore, using the 2000 EDHS data, our study findings indicate that 

compared to Orthodox/Catholic Christian mothers, Protestant Christian mothers were 

47%, while Muslim mothers were 44%, less likely not to seek treatment of 

fever/cough. In a similar way in 2005, both Protestant Christian and Muslim mothers 

were 50% less likely not to seek treatment of fever/cough. Here in all cases, the 
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relationships are statistically significant. However more strikingly, compared to 

Orthodox/Catholic Christian mothers who were not seeking treatment of fever/cough 

for their young children, mothers with traditional/other religions were more than one 

and a half times more likely not to seek treatment of fever/cough (see Table 6.4). 

Similarly using 2005 EDHS data, compared to Orthodox/Catholic Christian mothers, 

mothers with Traditional/Other religions were 66% less likely to seek medical 

treatment of fever/cough. Here the relationship is not statistically significant (see 

Table 6.6). Here, the inequalities among Orthodox/Catholic Christians, Protestant 

Christians and Muslims in seeking treatment of fever/cough were significant. In 

addition, the inequalities among Orthodox/Catholic Christians, Protestant Christians 

and Muslim in seeking medical treatment of fever/cough were also significant. There 

is no significant change in inequalities among different religious groups in seeking 

treatment and medical treatment of fever/cough in the five year period between 2000 

and 2005. 

 

6.5      Conclusion and Policy Implication 

 

In conclusion, this study demonstrates that compared to many of developing 

countries childhood immunisation and treatment for childhood illness in Ethiopia 

was found at lowest level. The situation is worst in rural areas, where more than 80% 

of the population resides. This study shows that there are four important factors 

influencing mothers’ receiving immunisation for their young children and their 

health-seeking behaviours for childhood illness in Ethiopia. These are; socio-

economic, place of residence, bio-demographic, and background characteristics. 

First, the socio-economic factors include mothers’ wealth, education and occupation. 
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Secondly, place of residence including rural and urban areas. Thirdly, bio-

demographic characteristics include mothers’ age at birth, birth order (child ever 

born) and birth interval (births in the last five years preceding the survey). Fourthly, 

background characteristics include mothers’ marital status and religion.  

 

First, this study result regarding socio-economic factors show that with the 

exception of mothers’ occupation, mothers’ wealth and education play a key role in 

immunising their young children for vaccine-preventable diseases and treatment and 

medical treatment of childhood illness, like diarrhoea and fever/cough. For instance, 

mothers in the highest wealth quintiles were more likely to receive DPT3 and any 

type of immunisation for their young children and the relation in some aspects are 

statistically significant. But the association between wealth and childhood 

immunisation were mixed and inconclusive. However, the relation between mothers’ 

wealth and the treatment of childhood illnesses like the medical treatment of 

diarrhoea and fever/cough, are positively associated. The richest quintile mothers 

were more likely to seek treatment and medical treatment for childhood illnesses 

such as diarrhoea and fever/cough. The associations are statistically significant.  

 

In a similar way, mothers’ education is positively associated with childhood 

immunisation. Mothers with primary, secondary and higher education are more 

likely to immunise their children with DPT3 and any type of vaccination. This 

association is statistically significant. Moreover, we can see that mothers’ education 

did seem to reflect the family’s social standing in the Ethiopian context, showing a 

very strong statistical association with treatment and medical treatment of childhood 

illness such as diarrhoea and fever/cough. However, the association between 



 356 

mothers’ occupations and childhood immunisation is mixed and inconclusive. The 

relation between mothers’ occupation and childhood immunisation is statistically 

significant. In addition, the association between mothers’ occupation and treatment 

of childhood diseases are mixed and statistically insignificant. But the relation 

between mothers’ occupation and childhood immunisation and childhood illness, like 

treatment and medical treatment of diarrhoea and fever/cough are also mixed and 

inconclusive.  

 

Secondly, the relationship between place of residence and child immunisation 

is statistically significant. The association between mothers’ place of residence and 

treatment of diarrhoea and fever/cough is mixed and inconclusive. The relation 

between mothers’ place of residence and treatment of diarrhoea is not statistically 

significant. But the relation between mothers’ place of residence and treatment of 

fever/cough is statistically significant.  

 

Thirdly, this study results also show that bio-demographic characteristics with 

the exception of mothers’ age at birth, birth order and birth interval play a key role in 

immunising their young children for vaccine-preventable disease, and treatment and 

medical treatment of childhood illness like diarrhoea and fever/cough. For instance, 

mothers who have one child are more likely to receive DPT3 and any type of 

immunisation, and the relationships are statistically significant. Moreover, the 

association between birth order or birth interval and childhood immunisation are 

positive and conclusive. The relationship between birth order or birth interval and 

childhood illness, like treatment and medical treatment of diarrhoea and fever/cough, 

are positive. Mothers who have one child are more likely to seek treatment and 
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medical treatment for childhood illness such as diarrhoea and fever/cough. The 

associations are statistically significant. 

 

Fourthly, mothers’ background characteristics are positively associated with 

childhood immunisation and childhood illness such as diarrhoea and fever/cough. 

Married and divorced mothers are more likely to immunise their children with DPT3 

and any type of vaccination. This association is statistically significant. More 

strikingly, marital status and childhood illness treatment and medical treatment is 

significantly associated. For instance, widowed and separated mothers’ behaviour of 

seeking medical treatment of childhood fever/cough is very minimal and virtually 

non-existent. Moreover the relationship between mothers’ religion and treatment and 

medical treatment of diarrhoea and fever/cough are statistically significant. Married 

mothers are more likely to seek treatment and medical treatment of childhood 

diseases diarrhoea and fever/cough. 

  

Policy Implications: This study results are based on logistic regression models 

and indicate some interesting policy implications. Tackling inequalities in access to 

and utilisation of child health services for childhood immunisation and illness are 

important.   

 

Firstly, this syudy results show mixed relationships between household wealth 

and childhood illnesses. This study finding also shows that household wealth is 

inversely related to childhood DPT3 and any type of immunisation. However, the 

relationship between household wealth and childhood illness treatment and medical 
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treatment of diarrhoea is not conclusive. But the relation between household wealth 

with childhood illness treatment and medical treatment of fever/cough is conclusive. 

The inequalities in the five year period between 2000 and 2005 increased 

significantly. In this regard, if the Government addresses the inequalities in access to 

and utilisation of child health services among the poorest and the richest quintiles 

mothers, the gap may substantially narrow.  

 

Mothers’ education is found to have an important impact on childhood 

immunisation and health seeking behaviours for childhood illnesses like diarrhoea 

and fever/cough. Mothers’ education plays a key role in increasing both preventive 

and curative child health services. For instance, immunisation coverage and 

treatment, and medical treatment of childhood diseases like diarrhoea and 

fever/cough increases significantly as mothers’ level of education increases. In 

addition, the inequalities increased significantly among non-educated mothers and 

educated mothers in immunising their young children in the five year period between 

2000 and 2005. This suggests that improving educational opportunity for women 

may have a large impact on improving utilisation of such services. This is however, a 

long term investment. As an alternative, in the short term, health programs need to 

focus on attracting women with little or no education.  

 

Secondly, place of residence has a significant effect on childhood immunisation 

and treatment, and medical treatment of childhood illnesses. This study results show 

that urban resident mothers associated with childhood immunisation and treatment 

and medical treatment of childhood diseases diarrhoea and fever/cough. This 
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suggests that improving access for rural mothers will have a large impact on 

improving utilisation of child health services. 

 

Thirdly, mothers’ bio-demographic characteristics have a significant effect on 

childhood immunisation and treatment and medical treatment of childhood illness. 

This study results show that mothers’ age at birth is significantly associated with 

childhood immunisation and treatment and medical treatment of fever/cough. 

However, compared to teenage mothers who were seeking medical treatment of 

fever/cough for their young children, mothers aged 20-34 were 15% less likely to 

seek medical treatment of fever/cough. For instance, Govindasamy, et al. (2002) 

argued that the explanation for why teenage mothers are more likely to take their 

children to a health facility for treatment may be the confounding effect of education. 

This suggests that improving educational opportunity for teenage mothers may have 

a large impact on improving utilisation of child health services.  

 

This study finding also indicates that inequalities increased significantly in the 

five year period between 2000 and 2005 among mothers with different birth 

intervals. Most of the relations between birth interval and receiving childhood 

immunisation for vaccine-preventable diseases are statistically significant. The 

intervals between births in Ethiopia are relatively long, 33.8 months (CSA Ethiopia 

and ORC Macro, 2006b). This implies that short birth intervals should be one of the 

target criteria for health education campaigns on the benefits of Expanded 

Programmes on Immunization (EPI) and the Integrated Management of Neonatal and 

Childhood Illnesses (IMNCI) programs. In addition, in some respects, high parity 

should also be other criteria for EPI and IMNCI programs. 
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Fourthly, mothers’ background characteristics that include marital status and 

religion have a considerable effect on immunisation and treatment for childhood 

illnesses. This study finding also indicate that inequalities increased significantly in 

the five year period between 2000 and 2005 among unmarried and married mothers 

in immunising their young children with DPT3 vaccination. However, the 

inequalities decreased and narrowed among unmarried and divorced mothers in 

immunising their young children with any type of vaccination in the five year period 

between 2000 and 2005. This is an encouraging development and should be 

strengthened further by designing a Government policy that addresses the 

disadvantaged groups like divorced mothers. However, the inequalities among 

Orthodox/Catholic, Protestant and Muslim mothers in not seeking medical treatment 

of diarrhoea are significant. In addition, the inequalities among Orthodox/Catholic, 

Protestant and Muslim mothers in seeking medical treatment of fever/cough are also 

significant. There is no significant change in inequalities among different religious 

groups in seeking medical treatment of fever/cough in the five year period between 

2000 and 2005. This shows that religious beliefs play a key role in seeking medical 

treatment of fever/cough.  

 

Policy Recommendation: this thesis finding that listed out above in the policy 

implication part of this section can therefore be used as the basis for a number of 

policy recommendations. Investing in health is necessary but not sufficient condition 

for the improvement of rural health services like Ethiopia health extension program 

(HEP). This policy recommendation is builds on World Bank study of the success 

stories of health policies in the developing countries (Yazbeck, 2009). 
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Firstly, the HEP is a bold initiative undertaken by Ethiopian Government to 

address rural poor health problem. This includes the rapid expansion of primary 

health care programs (FMOH, 2009/10). The child survival strategy is adopted by the 

Ethiopian Health Sector for achieving the child health component of the MDGs are 

key to scale up community based child survival intervention through HEP. In this 

respect the strategy should identified the key preventive, promotive and curative 

interventions at the three levels of the health system (community, health centres and 

hospitals) and is mainly based on the Health Service Extension Package (HSEP). The 

intervention to achieve universal coverage for DPT3 immunisation and prevention 

and treatment of childhood illness are very important. These interventions include 

prevention and clinical treatment of diarrhoea, pneumonia and malaria (FMOH, 

2005a).  

  

Secondly, integrated childhood illness programs should be expanded to the 

rural poor. The number of rural health centre and hospital that carry out the planned 

Government health development were not enough to address the problem for the 

poor. To support such an expansion, the scale of both supply and demand will have 

to dramatically expand to the lowest level of health facility like health post in order 

to facilitate the treatment and medical treatment of childhood illnesses for diarrhoea 

and fever/cough. For instance comparable data from the 2000 EDHS show that only 

13 % of children with diarrhoea were taken to a health provider in 2000 compared 

with 22 % in 2005. On the other hand, a higher percentage of children with diarrhoea 

in 2005 than in 2000 did not receive any treatment (49 % versus 39 %). In addition, 

the proportion of children with cough and rapid breathing who were taken to a health 

facility is much higher in urban areas (46 %) than in rural areas (17 %). Five percent 
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of children with symptoms of ARI received antibiotics. Compared with 2000 far 

fewer children in 2005 were reported to have ARI in the two weeks preceding the 

survey and a slightly higher proportion were taken for treatment (CSA Ethiopia and 

ORC Macro, 2006b).  

 

Thirdly, in Ethiopia reaching the poor mothers by giving a special emphasis on 

EPI and IMNCI are important to increase immunisation coverage and treatment of 

childhood illnesses. Such programs can be designed like the social safety net health 

card programs for the poor in the Indonesia (World Bank 2008d). In addition, to 

increase the coverage of mass campaigns and supplementary child immunization 

programs are important to reduce vaccines-preventable disease. Such type of 

immunization campaigns were tested in Kenya to reach to the poor through mass 

campaign and show successful result in increasing the coverage (World Bank, 

2008e). In addition, it is important to achieve universal immunization; especially 

through routine approaches RED (Reaching Every District) using the new health 

extension workers in rural Ethiopia. In Ethiopia the RED approach being 

implemented since 2002 up on recommendation of WHO appears to alleviate those 

problems to certain extent but its full impact is difficult to assess since its 

implementation has not been fully realized in Ethiopia (Berhane, 2008). 

 

 

 

 

 



 363 

 

Chapter 7: Conclusion and Policy Recommendation 

 

In this thesis, particular focus was given to socio-economic determinants of 

health inequalities. Inequalities in health are related to inequality in income and 

poverty in a given society. Health is a critical factor in the development of any 

country for two reasons (Gertler et al. 2000:177). First, health status is a key 

indicator of a population's welfare (Sen 1985). Second, improving the health status of 

the population leads to greater economic productivity (Strauss and Thomas 1995). 

The important instrumental function of health translates into inequalities in other 

dimensions of welfare. These inequalities may be reproduced and become worse 

over time. The intrinsic importance of health as a dimension of welfare, poor health 

can directly influence an individual’s opportunities—his or her earning capacity, 

performance at school, ability to care for children, participation in community 

activities and so on (World Bank, 2005a:29).  

 

In almost every country, governments play an active role in the health sector, 

for three economic reasons, these are: first health is, in many respects, a public good. 

An individual’s good health benefits not only him or her but also other members of 

society. Treating a person suffering from contagious diseases helps to reduce the 

probability of other person getting the same diseases. Secondly, there are often 

"market failures" in the purchase and provision of health services, including 

incomplete health insurance markets and imperfect information on the part of the 

population about the nature of health problems and their treatments. Thirdly, equity 

in health outcomes is an important social goal of many governments (Gertler et al. 
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2000:177). Thus, ‘equity in health is one of the three main goals of many 

governments in the intervention of health sector developments.’ The governments of 

developing countries, after identifying specific health policy issues, are actively 

involved in public health programs, and provide preventative and curative health care 

services in publicly owned health facilities (Ibid, 2000 p. 178). 

 

Government of Ethiopia is similar to the Government of other LDCs in matters 

related to health policy. The lower level of overall health service utilisation among 

mothers and children in the poorest quintile as compared to the richest quintile is 

becoming a concern for the health policy maker. However in Ethiopia, the 

Government has made an attempt to tackle the persistent health inequalities and 

narrow the rich-poor gap. The Government through policy formulation and program 

approach intervention has designed a 20 year health sector strategy. The HSDP 

intervention for more than a decade has managed to increase the potential health 

service (PHS) coverage at national level. For instance, the overall PHS coverage in 

2000 EFY (2007/08) is estimated at 89.6%, 25.6% increase from 1996 EFY 

(2003/04) (FMOH, 2009). But the HSDP has not adequately addressed the 

inequalities in infant and under-five years’ child survival and inequality in access to 

and utilisation of child health services among different socio-economic groups of 

Ethiopians. In addition, HSDP-III MTR report shows that the HSDP III target is to 

increase the total per capita health expenditure from USD 5.6 to USD 9.6. Per capita 

public health expenditure is estimated at ETB 28 (USD 3) (FMOH, 2008: XI). 

Although, in Ethiopia preventive maternal and child health (MCH) services are free 

in the public health facilities, inequalities in MCH service utilisation are still 

unacceptably high. 
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7.1   Study Finding  

 

It is well documented in the literature that linking economic development and 

income inequality dates to the well-known works of two Nobel Prize winners, W. 

Arthur Lewis (1954) and Simon Kuznets (1955). In Ethiopia this trends are now 

happening. In 2000 the annual GDP growth was 6.1%. But this GDP growth rate in 

2005 almost doubled and reached two digit figures of 11.8% (World Bank, 2009b). 

The Ethiopian Government estimates of GDP growth rate for the same period also 

show relatively similar figures ranging from 6.0 % for 1992 EFY (1999/00) to 12.7% 

for 1997 EFY (2004/05) (MOFED, 2010). For instance, HICE-WMS survey in 

Ethiopia shows that the levels of income inequality are increasing. The 

income/consumption inequality as indicated by the Gini Coefficient has increased 

consistently over time in urban areas from 0.34 in 1995/96 to 0.38 in 1999/2000 and 

further to 0.44 in 2004/05 while inequality has not changed in rural areas over the 

period, which is 0.27, 0.26 and 0.26 in 1995/96, 1999/2000 and 2004/05 respectively 

(MOFED, 2006). These inequalities in income further reflected in inequalities in 

health. For instance, in this study inequalities in infant and under-five years’ child 

mortality increased significantly in the five years between 2000 and 2005. This 

increase may be arises from the economic growth sustained in the five years. 

      

7.1.1 On Inequalities in Infant and Under-five Years’ Child Survival: 

 

Ethiopia’s child health survival indicators (infant and under-five years children 

mortality) found at lowest level compared to many developing countries. The 

situation is worst in rural areas, where more than 80 % of population resides. This 
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study shows that the three most important factors influencing infant and under-five 

years’ child survival in Ethiopia are socio-economic, maternal and bio-demographic 

in nature. Mothers’ partners’ education did seem to reflect the family’s social 

standing in the Ethiopia context, showing a very strong statistical association with 

infant and under-five years’ child survival. Mothers’ partners’ occupation and under-

five years’ child survival increased in the five year period from 2000 to 2005 

significantly and this relations are statistically significant. For instance, compared to 

under-five years’ children of mothers’ partners’ with no work, mothers’ partners’ in 

professional, technical and managerial occupations had 13 times more chance of 

under-five years’ child survival for 2000 weighted observations. In addition, 

compared to under-five years’ children of mothers’ partners’ in clerical, sale, service 

and skilled manuals occupations and agricultural employed and unskilled manuals 

occupations, mothers’ partner’ in professional, technical and managerial occupations 

(non-manual occupations) had more than twice chance of under-five years child 

survival.   

 

This study indicates that the delivery services and caesarean section emergency 

delivery were not significantly related to the survival of infants and under-five years’ 

children. The relations were not statistically significant. In 2005, the survival chance 

of under-five years’ children of mothers who were delivered at caesarean section 

increased but the relation statistically was not significant. Compared to under-five 

years’ children of mothers’ who were delivered without caesarean section, mothers 

who were delivered at caesarean section had more chance of under-five years’ child 

survival. 
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Bio-demographic factors that include sex of a child, mothers’ age at birth, 

parity, birth interval play key role in infant and under-five years’ child survival. In 

our study the finding show that mothers’ age at birth positively associated with infant 

and under-five years’ child survival. Compared to infants of teenage mothers (15-19 

years), infants of mothers between the ages of 20 to 34 and 35 to 49 had more chance 

of infant survival for 2000 un-weighted observations. In addition, the finding shows 

that the relations between parity and infant and under-five years’ child survival have 

mixed results and these relations were statistically significant. However, birth 

interval is a key bio-demographic factor that affect infants and under-five child 

survival. Compared to infants of mothers who were gave birth to one child in last 5 

year preceding the survey, infants of mothers who were gave birth to two children in 

last 5 year preceding the survey had 70 percent less chance of infant survival while 

infants of mothers who were gave birth to 3 or more children had 89 percent less 

chance of infant survival for 2000 weighted observations. Here the finding clearly 

shows the birth interval (birth in last 5 year preceding the survey) negatively 

associated with infant survival and the relation is statistically significant. 

 

7.1.2 On Inequalities in Access to and Utilisation of Child Health Services: 

 

The multivariate analyses reveal that several preventive health practices like 

immunisation, improved access to potable water in rural households and compounds 

where most children reside, increased the use of oral rehydration therapy to treat 

episodes of diarrhoea, and the positive effects on child survival during a critical time 

period, 1987-1993 in five East African countries (Brockerhoff and Derose, 1996).  
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Earlier PHRD studies in Ethiopia showed that mothers who are residing in 

urban areas (46.4%) are twice as likely to immunize their children as mothers who 

are residing in rural areas (19%) (KUAWAB Audit Services and Business 

Consultants, 1996). The findings of this study show that the associations between 

mothers who were received DPT3 immunization for their young children and urban 

resident mothers were statistically significant. This study result also show that 

compared to rural resident, urban resident mothers nearly 6 times and more than 2 

and half times were more likely to receive DPT3 immunization for each 2000 EDHS 

un-weighted and weighted observations respectively (see Table 6.1). The urban-rural 

differences in fully immunized children are also high. Children residing in urban 

areas are almost 4 times (42%) as likely to be fully immunized, as children in rural 

areas (11%) (CSA Ethiopia and ORC Macro, 2001b). These marked urban-rural 

differences have also been shown in 2005 EDHS data. Children residing in urban 

areas are almost 3 times (49 %) as likely to be fully immunized, as children in rural 

areas (18 %) (CSA Ethiopia and ORC Macro, 2006b).  

 

Moreover, the child health service utilization varies significantly in the level of 

mothers’ education. For example, PHRD study (2.b, 1996) also shows that 51.4% of 

mothers who completed post primary education are two and half times more likely to 

immunize their children as their counterpart mothers who have no education (19.9%) 

(KUAWAB Audit Services and Business Consultants, 1996). This study finding 

indicate that mothers’ education have significant effect in childhood vaccination. In 

addition, using 2000 EDHS data also show that compared to non-educated mothers, 

mothers who completed secondary and higher education more than two and half 

times more likely to receive DPT3 immunisation for their young children. However 
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in 2005 compared to non-educated mothers, mothers who completed secondary and 

higher education nearly 10 times more likely to receive DPT3 immunisation for their 

young children. The comparison between this study finding and PHRD study (2.b, 

1996) shows that the inequalities are widening (Ibid, 1996). 

   

7.2    Policy Recommendations 

 

The health services in Ethiopia are found to be at the lowest level compared to 

even most of SSA Countries (World Bank, 2007a). To address this problem an 

effective policy and strategy should be designed. The existing health policy in most 

respects is good particularly health extension programs (HEP). The HSDP-III MTR 

team concludes that the FMOH has initiated bold and courageous steps, aimed at 

achieving the HSDP-III targets (FMOH, 2008). The national average level of health 

is no more a good measure of a population health. In this regard the Ethiopian health 

policy makers should systematically examine the issue of health inequalities to 

address the problems from both demand and the supply sides of the health services. 

Regarding demand side issues this study unable to investigate cost of the services 

due to the unavailability of data on willingness to pay and affordability. But based on 

earlier studies the problem still persists to these days. So both demand and supply 

sides of health services as listed below needs priority to address the problems of 

health inequalities in Ethiopia. In addition to address the problem of health 

inequalities in Ethiopia, the Government should design a strategy to tackle health 

inequalities into two major areas (i.e. inequalities in infant and under-five years’ 

child survival and inequalities in access to and utilisation of child health service): 
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7.2.1 Demand Side Issues  

 

 Both access to and utilization of child immunisation service and seeking 

treatment for childhood disease like diarrhoea and fever/cough even at country’s 

national average level is low (CSA Ethiopia and ORC Macro, 2006b; CSA 

Ethiopia and IFC International, 2012b). The problem is more serious as regards 

to the inequalities among different socioeconomic groups. 

 Choices of health service providers significantly vary with different 

socioeconomic groups and place of residences. For instance in the rural areas the 

reported illness only a small percentage of people who sought treatment at  the 

public health facility as most of them visit traditional healer and the drug vender 

(World Bank, 1998). 

     

7.2.2 Supply Side Issues: 

 

 DHS report indicates that health service programs like MCH service coverage 

and utilisation even at the country’s national average level are low (CSA Ethiopia 

and ORC Macro, 2006b; CSA Ethiopia and IFC International, 2012b). There are 

significant differences in the coverage and utilisation of MCH programs among 

different socioeconomic groups and residents.  

 Availability of health service facilities in accordance with the four-tier system 

has become a key problem. Structuring the old six-tier system requires new 

investment for the construction and rehabilitation of health facilities. The HSDP-

III MTR finding indicates that there has been an encouraging development on 

construction and rehabilitation of health facilities (FMOH, 2008). 
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Generally an examination of the policy framework in this major context will 

enable the country to achieve the three of health related millennium development 

goals (MDGs). Interventions undertaken by the health extension workers (HEW) 

with the relevant support of the supervisors are likely to contribute substantially to 

the improvement of infant and child mortality (FMOH, 2008: XVI). Investing in 

health is necessary but not sufficient condition for the improvement of rural health 

services like Ethiopia health extension program (HEP). For instance, recently some 

improvements have been observed in health indicators over the last six years, for 

example, infant mortality in 2011 was 59 per 1000, down from 77 in 2005. These 

improvements were attributed to the HEWs (Walta Information Centre, 2011). 

However, an earlier study by WHO shows that these changes can not be attributed to 

the HEWs because there were only little more than half of 30,000 of targeted HEWs 

being trained for 2010, which are around 17,000 HEWs have been deployed and 

more than 8,850 of the 2010 targeted total 15,000 HP have been constructed by the 

middle of 2007. More time is needed before their impact can be fully evaluated 

(GHWA, 2008:2). 

 

Moreover, achieving three of the health related MDGs will facilitate the 

eventual achievements of all the eight MDGS. In this respect addressing equity in 

health care has been a major priority in Government health policy initiatives. 

Tackling health inequalities will have a positive impact in the implementation of the 

health sector strategy of the country. For instance, the figures reported on MDGs are 

national averages. They do not provide any information on whether progress has 

been made equally for each population group. Poverty, access to services, level of 

education, social protection, age, gender, as well as environmental factors, are 
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considered as important determinants for health and can thus explain progress made 

towards achieving the health MDGs (WHO, 2003a:3). 

 

7.2.3 The policy implication for study of health in SSA countries 

 

Moreover the finding of this thesis imply the study of health in SSA countries 

can benefited and adapted the major three success stories of Ethiopian health system 

performances. These are: 

   

 The importance of addressing the problem of health inequalities in Ethiopia 

focusing on systematic analysis of different socio-economic groups, rather than 

national averages for different key health indicators like infant and under-five 

years’ child mortality and access to and utilisation child health services were 

crucial. For instance studies shows that there is also a fear that progress towards 

MDGs in developing countries might be accompanied by widening the gap in the 

child mortality rate between poor and non-poor (Gwatkin, 2000). This is because 

the figures reported on MDGs are national averages. They do not provide any 

information on whether progress has been made equally for each population 

group (WHO, 2003a:3). 

 

 The importance of the Ethiopia’s Health Extension Package (HEP) role and its 

impact help to achieve the targets of health related MDGs and addresses the 

health needs of the rural poor. The finding of recent studies [see Teklehaimanot 

et al. (2007); Wakabi (2008); Sebastian and Lemma (2010)] supports HEP is as 
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one of the success stories that address the rural poor health problem and can also 

be adapted to developing countries of SSA.  

 

 The importance of tackling health inequalities problems in Ethiopia by 

addressing the health needs of rural poor. Particularly the introduction of social 

and community-based health insurance schemes for formal and informal sector is 

crucial. Recent studies shows that health insurance programs like Rwanda (World 

Bank, 2008a) and Ethiopia (FMOH, 2009/10) play a key role in achieving their 

respective country’s health care financing goal of universal coverage and 

reaching out to the poor. 

  

7.2.4 Policy Advice to Tackle Inequalities in IMR and U5MR  

 

This thesis finding that listed above and the policy implication of chapter 5 can 

therefore be used as the basis for a number of policy recommendations. This policy 

recommendation is builds on World Bank study of the success stories of health 

policies in the developing countries (Yazbeck, 2009). 

 

First, health service extension package (HSEP) considered as the most 

important institutional framework to achieve millennium development goals (MDG). 

The health extension program (HEP) is a bold initiative undertaken by Ethiopian 

government to address rural poor health problem. This includes the rapid expansion 

of primary health care programs. Out of the 6 main objectives of HEP reducing 

maternal and child mortality are the main one (FMOH, 2009/10). But recent study 
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findings have also revealed that only a quarter of the health posts are working 

efficiently and pointed the need for improvement. A closer monitoring of the HEP is 

required in order to achieve the best possible performance (Sebastian and Lemma, 

2010:1). In this regard along with the overall process of decentralisation that is 

taking place across all sectors, the community-based health care delivery system 

through the implementation of HEP is important. Strengthening the support system 

and improves the monitoring and refresher training of health extension worker 

(HEW) help to address the basic maternal and child health service coverage problem 

of the health care system in rural areas (FMOH, 2005a). HEP provides health 

services in three primary areas that are important for child and maternal health 

services. These are: first, hygiene and environmental sanitation; second diseases 

prevention and control and third, family health services (FMOH, 2009/10). 

 

Second, safe motherhood programs should be expanded to the rural poor. The 

number of rural health centre and hospital that carry out emergency obstetrics care in 

the planned government health development plan were not enough to address the 

problem for the poor. To support such an expansion, the scale of both supply and 

demand will have to dramatically expand. In a country where only 10% of deliveries 

are professionally assisted (CSA Ethiopia and IFC International, 2012a), demand 

stimulation mechanisms will have to leap forward. For instance adapting the finding 

of recent study that evaluate the effect of demand-side financing (DSF) in maternal 

healthcare service utilisation in Bangladesh quite helpful. DSF is used in the less-

developed countries of the world to improve access to healthcare and to encourage 

market supply. Under DSF, households receive vouchers that can be used to pay for 

healthcare services. Based on the Bangladesh study ‘the degree of socioeconomic 
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inequality in maternal health service utilisation was also lower in the project area 

than in the comparison area. The use of vouchers evidenced much stronger demand-

increasing effects on the poor. Poor voucher recipients were 4.3 times more likely to 

deliver in a health facility and two times more likely to use skilled health personnel 

at delivery than the non-poor recipients’ (Ahmed and Khan, 2011:1704). 

 

In addition, demand stimulation mechanisms will require adapting current 

Ethiopia grown health service delivery arrangements to adjust to a new production 

scale. Based on HSDP plan and other policy documents of the Government five step 

of service expansion were followed. These are: information and social for behaviour 

change; HSEP program; primary level clinical services; upgrading essential obstetric 

care and expand referral care. Out of the five steps upgrading essential obstetric care 

(that requires the operationalisation of comprehensive emergency obstetrical care” in 

all new and old health centres of the country); and expand referral care (that entails 

the expansion and upgrading of referral services, including all Woredas and Zonal 

hospitals)” are very important and should be strengthened further (FMOH, 2005a: 5). 

 

Third, in Ethiopia reaching the poor mothers for life saving essential obstetric 

care are important to increase infant and under-five years child survival. Such 

programs can be designed like the social safety net health card programs for the poor 

in the Indonesia (World Bank, 2008e). In addition, to increase the coverage of mass 

campaigns and supplementary tetanus toxoid mothers immunization programs are 

important in reducing infant and under-five mortality. Such type of immunization 

campaigns were tested in Kenya to reach to the poor through mass campaign and 

show successful result in increasing the coverage (World Bank, 2008f). The other 
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important element to address health needs of the poor and tackling health 

inequalities. For instance delivery at primary health care unit (PHCU) level charged 

and establishing equity funds is important. The equity funds will solve the problems 

of implementing the targeting mechanism of poor health service user through 

exemptions of user fee and fee waiver. For example equity funds established in 

Cambodia shows that exempting the poor from hospital user fee done very 

successfully (World Bank, 2008c).  

 

Fourth, the proclamation of social and community based health insurance drafts 

recently approved by the Council of Ministers and subsequently by the Parliament. 

These health insurance programs will play a key role in achieving country’s health 

care financing goal of universal coverage. This is a major milestone to proceed with 

the next steps in the implementation of social health insurance (SHI) (FMOH, 

2009/10). The SHI that target the formal sector and government employees and 

community-based health insurances (CBHI) that target informal sector and the poor 

over the long-term period will be useful to address the health needs of mothers and 

children (FMOH, 2008:107). For instance community based health insurance (CBHI) 

program in Rwanda successfully reach the poor. The Rwanda CBHI schemes have 

particular importance which prevented members from falling into poverty due to 

illness through two mechanisms. ‘First, sick members of CBHI schemes seek care 

earlier in their illness than the uninsured, resulting in efficiency gains in the 

consumption of health care services. Second, sick members pay small out-of-pocket 

co-payments at the health centers. Consequently, out-of-pocket payments are reduced 

significantly among CBHI scheme members’ (World Bank, 2008a: 3). Besides using 

proxy-means testing method in Colombia able to expand health insurance to the poor 
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after world wide sweeping health sector reform in 1993 brought health insurance to 

people never before covered (World Bank, 2007b).    

 

7.2.5 Policy Advice to Tackle Inequalities in Access to and Utilization of Child 

Health Services    

 

First, the rapid expansion of primary health care programs is important to 

increase access of health services to the rural poor (FMOH, 2009/10). The child 

survival strategy is adopted by the Ethiopian Health Sector for achieving the child 

health component of the MDGs are key to scale up community based child survival 

intervention through HEP. Here the strategy identified the key preventive, promotive 

and curative interventions at the three levels of the health system (community, health 

centres and hospitals) and is mainly based on the Health Service Extension Package 

(HSEP). The intervention to achieve universal coverage for DPT3 immunisation and 

prevention and treatment of childhood illness are very important. These interventions 

include prevention and clinical treatment of diarrhoea, pneumonia and malaria 

(FMOH, 2005a).  

 

Second, integrated childhood illness programs should be expanded to the rural 

poor. The number of rural health centre and hospital that carry out the planned 

government health development plan were not enough to address the problem for the 

poor. To support such an expansion, the scale of both supply and demand will have 

to dramatically expand the lowest level of treatment and medical treatment of 

childhood illnesses for diarrhoea and fever/cough. For instance comparable data from 

the 2000 EDHS show that only 13 % of children with diarrhoea were taken to a 
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health provider in 2000 compared with 22 % in 2005. On the other hand, a higher 

percentage of children with diarrhoea in 2005 than in 2000 did not receive any 

treatment (49 % versus 39 %). In addition, the proportion of children with cough and 

rapid breathing who were taken to a health facility is much higher in urban areas (46 

%) than in rural areas (17 %). Five percent of children with symptoms of ARI 

received antibiotics. Compared with 2000 far fewer children in 2005 were reported to 

have ARI in the two weeks preceding the survey and a slightly higher proportion 

were taken for treatment (CSA Ethiopia and ORC Macro, 2006b).  

 

Third, in Ethiopia reaching the poor mothers by giving a special emphasis on 

EPI and IMNCI are important to increase immunisation coverage and treatment of 

childhood illnesses. Such programs can be designed like the social safety net health 

card programs for the poor in the Indonesia (World Bank 2008e). In addition, to 

increase the coverage of mass campaigns and supplementary child immunization 

programs are important to reduce vaccines-preventable disease. Such type of 

immunization campaigns were tested in Kenya to reach to the poor through mass 

campaign and show successful result in increasing the coverage (World Bank, 

2008f). In addition, it is important to achieve universal immunization; especially 

through routine approaches RED (Reaching Every District) using the new health 

extension workers in rural Ethiopia. In Ethiopia the RED approach being 

implemented since 2002 up on recommendation of WHO appears to alleviate those 

problems to certain extent but its full impact is difficult to assess since its 

implementation has not been fully realized in Ethiopia (Berhane, 2008). 
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7.3   Limitation of the Study 

 

In our study the socio-economic data like household wealth index and parental 

occupation shows some bias. For instance, our result shows mixed relationship 

between household wealth and infant and under-five year child survival. The lack of 

inverse relationship for under-five years’ child mortality with wealth index of the 

households in Ethiopia arises from may be the wealth index information on 

household assets. This information was widely available in urban areas than the rural 

areas households. For instance, in Ethiopia 93 % of the population in urban areas is 

in the highest wealth quintile (CSA Ethiopia and ORC Macro, 2006b). This is one of 

the limitations of the data to represent the whole picture of wealth index. In addition, 

Macassa et al. (2003a: 2263) argued that limitation of western occupation-based 

classification of socioeconomic position in developing country like Mozambique. 

They stress western-occupation based may not be entirely applicable in Mozambican 

setting. Ethiopia like Mozambique used the DHS data to collect information about 

the classification of occupations. In developing countries like Ethiopia many people 

work in the informal economy for their subsistence. In this regard it is difficult to 

classify these people based on western type of occupations and there is a problem of 

getting the full picture of occupations classification.  

 

The data used for the multivariate analysis in Chapter 5 and Chapter 6 come 

from EDHS 2000 and 2005. The possibilities of the two sets of cross section data as 

employed for the Chapter 5 and Chapter 6 can be merged to make pseudo panel data 

were explored. But the late (i.e. August 2009) release of the final version of the 2005 

EDHS data makes this difficult. Due to this the logit model we estimated in the 
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multivariate analysis is unable to explore the dynamics of the relation and differences 

in health inequalities in the five year period. The estimates are only made on static 

basis for each set of data, running the regression independently. Using this technique 

we made the comparison between 2000 and 2005. If 2005 EDHS were available in 

good time, an alternative would have been to use pseudo panel data models. The 

categorical nature of logit model has its own limitation in addressing the main 

research questions. For instance in the model access to and utilisation of mothers and 

child health (MCH) services greatly affected by the fact that once mothers’ decide to 

seek treatment. That is to say once mothers decide they visit the nearest health 

service providers. In the model if they visit the health service provider and received 

treatment or immunisation for themselves or their young children the response coded 

as 1 and if not the response coded as 0. 

  

However, in the model there is no way to capture the response of mothers who 

travel long distance to visit the health service provider but unable to seek treatment 

or receive vaccination for their young children and themselves due to unforeseen 

circumstance including long waiting time. In the model such type of mothers’ 

response is simply coded as 0. But in reality some of the mothers informally 

communicate with their peers about their own and their child’s health and gain 

significantly from such information exchange. Such type of mothers will use their 

health service provider visit for their and their young child health more effectively. 

That is to say even though these mothers were considered in the logit model as 

having ‘no access’ and ‘not utilised the MCH services’ in reality they may have 

benefited indirectly from access to health services. Such type of modelling problem 

would have been corrected if the researcher collected a primary data and include 
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analysis of qualitative nature responses like focus group discussion or made health 

facilities users interview. But due to financial constraint and time limitation the 

primary data were not collected. In this regard the shortcomings of not having a 

primary data clearly have a side effect in capturing the modelling problem as 

discussed above.  

 

7.4  Future Research Agenda 

 

The multivariate analyses in chapter 5 and 6 indicate that there are some 

unexpected negative relationships. The unexpected findings especially the infant and 

under-five years’ child survival relationships with the households’ wealth were the 

major one. First there is a need to examine how infant and under-five years’ child 

survival in the lower socioeconomic group is similar to the higher socioeconomic 

group. In addition, although infant mortality negative correlation with mothers’ 

occupations is consistent with other study (see Ware 1984), the extent and the level 

of the negative relationship are unusual and unexpected. Furthermore the classical 

finding of the mothers education inverse relationship with infant mortality (see 

Cladwell, 1979) had been challenged by some earlier study in Nigeria (see Adetunji, 

1995). This study also indicates that in some aspect mothers’ education has no 

significant impact on under-five years’ child survival. Some of the unexpected 

relationships of covariates would require a further future study in inequalities in 

infant and under-five years child survival in the following areas: 

 

 Our result shows that mixed (i.e. positive and negative) relationship between 

household wealth and infant and under-five years’ child survival. 
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 Mothers’ occupations have mixed effect in influencing infant and under-five 

years’ child survival and inconclusive. 

 Mothers’ education was positively associated with infant survival but not 

with under-five years’ child survival. 

 

Furthermore, this study finding indicates that some of the unexpected 

relationships of covariates would require a future study in inequalities in access to 

and utilisation child health service in the following areas: 

 

 The association between household wealth and childhood immunisation were 

mixed and inconclusive.  

 The relation between mothers’ occupation and childhood immunisation and 

childhood illness like treatment and medical treatment of diarrhoea and 

fever/cough were mixed and inconclusive. 

 The association between mothers’ place of residence and treatment of 

diarrhoea and fever/cough were also mixed and inconclusive. 
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Appendices: Appendix A- Model building for Multivariate Analysis 
  

In this study model building strategy of inequalities in health in Ethiopia, were 

based on univariate analysis. The final models were selected using the stepwise 

logistic regression method. In chapter 5 we investigated the inequalities in infant and 

under-five child survival based on the selected final model for the main effect 

multivariate analysis of the logistic regression. Here the potential covariates for the 

main effect multivariate analysis models for outcome variables b6_1 (infant survival) 

and b5 (under-five years’ child survival) for un-weighted and weighted 2000 and 

2005 EDHS data were selected based on the available literature. These different 

variables as shown in Appendix A, Table A.1 and A.6 are also includes the 

interaction term of the main effect models. These final models are shown for both 

un-weighted and weighted 2000 and 2005 EDHS data. 

 

In similar way, in chapter 6 we investigated the inequalities in access to and 

utilisation of child health services based on the selected final model for the main 

effect multivariate analysis of the logistic regression. Here the potential covariates 

for the main effect multivariate analysis models for outcome variables h7 (ever had 

DPT3 vaccination), h10 (ever had vaccination), h12y (No Treatment for Diarrhoea), 

h32y (No Treatment for Fever/cough), h12z (Medical Treatment for Diarrhoea) and 

h32z (Medical Treatment for Fever/cough) for un-weighted and weighted 2000 and 

2005 EDHS were selected based on the available literature. These different variables 

as shown in Appendix A, Table A.7 and A.12 are also includes the interaction term 

of the main effect models. These final models are shown for both un-weighted and 

weighted 2000 and 2005 EDHS. 
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Table A.1- The Final Logit Model in Relation to Parental SES for the Factor Associated with b6_1 = 1, where Infant Survive for 

Ethiopia DHS 2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Wealth Index – Poorer (vs. Poorest)       -     - -0.1640 0.1233       -     -      -      - 

Wealth Index – Middle (vs. Poorest) -0.1620    0.1122 -0.3619    0.1194 0.4941 0.2576 -0.2061    0.1106 

Wealth Index – Richer (vs. Poorest) -0.4868    0.1104  -0.2784  0.1276 -0.3731    0.0921 -0.0905    0.1097 

Wealth Index – Richest (vs. Poorest) -0.0908    0.0953 0.1023    0.1641 0.4433 0.2497 -0.1151    0.1815 

Mothers’ Occup in Cleric, Sale, Serv & Sk Man. (vs. Not Work) -0.2700    0.1291 -0.1434    0.1481 -0.3379 0.1890 0.1009    0.1657 

Moth Occu in Agr Emp & Self-emp & Unsk Man (vs. Not Work)       -     -     -     - 0.1928 0.0854     -      - 

Mothers’ Primary Education (vs. No Education)       -     -     -     - 0.1134 0.2815 -0.2491    0.1447 

Mothers’ Secondary+ Education (vs. No Education) 0.3738    0.2835 -0.6393    0.3902 1.2889 0.3010 0.5925    0.2901 

Partners’ Occup in Prof, Tech & Managerial (vs. Not Working) 0.6093    0.7418       -     -       -     -     -     - 

Partners’ Occup in Cleric, Sale, Serv, & Sk Man. (vs. Not Work)      -     - 0.2740    0.2035       -     - 0.3777    0.2289 

Partn Occup in Agr Emp & Self-emp & Unsk Man (vs Not Work)      -     -     -    - 0.3281 0.1544     -      - 

Partners’ Primary Education (vs. No Education) -0.2159   0.1065 0.2322    0.1002     -     - 0.4284    0.1206 

Partners’ Secondary+ Education (vs. No Education)      -      - 0.3305     0.1768 -0.1012 0.1466 0.1564    0.1951 

Middle Quintile & Mothers’ Primary Education      -     -     -     -      -     - 0.4631    0.2412 

Middle Quintile & Partners’ Primary Education 0.3701 0. 2121     -     -      -     - -0.5525    0.1897 

Mid. Quintile & Mothers’ Occup in Cleric, Sale, Serv. & Sk Man      -        -     -     - -0.5331 0.2110      -      - 

Middle Quintile & Mothers’ Occup in Agri. Employed & Self-

empl. and Un-skilled Manuals  

      

     - 

    

    - 

    

    - 

 

    - 

 

-0.2378 

 

0.1702 

 

     -  

 

     - 

Middle Quintile & Partners’ Occup in Agri. Employed & Self-

empl. and Un-skilled Manuals  

      

     - 

    

    - 

    

    - 

 

    - 

 

-0.4249 

 

0.2473 

 

     -  

 

     - 

Richer Quintile & Mothers’ Primary Education      -     -     -     - 0.3805 0.2743      -      - 

Richer Quintile & Mothers’ Occup in Cleric Sale, Serv & Sk Man 0.6265    0.2330     -      - 0.8094 0.2441      -      - 

Richer Quintile & Partners’ Occup in Prof, Tech & Managerial 1.7510 0.1036     -      -       -      -      -      - 

Richer Quintile & Partners’ Occup in Cleric Sale, Serv & Sk Man      -        -     -      -       -      - -0.5115    0.3735 

Richer Quintile & Partners’ Primary Education 0.6374    0.2224     -      -       -      -      -      - 

Richer Quintile & Partners’ Secondary+ Education      -     -     -      -       -      - 0.6509     0.3720 

Richest Quintile & Mothers’ Primary Education      -     -     -      -       -      - 1.0510    0.3384 

Richest Quintile & Partners’ Occup in Agri. Employed & Self-

empl. and Unskilled Manuals  

      

     - 

    

    - 

    

    - 

 

     - 

 

-0.6332 

 

0.2614 

 

      - 

 

     - 

Richest Quintile & Mothers’ Primary Education      -     -      -      - -0.8601 0.2783      -     - 
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Richest Quintile & Mothers’ Secondary+ Education      -     -      -      - -0.7432 0.4802      -     - 

Richest Quintile & Partners’ Primary Education      -     -      -      -     -     - -0.4810    0.2613 

Mothers’ Primary Education & Partners’ Secondary+ Education      -     -      -      - 0.6122 0.2783      -      - 

Mothers’ Second+ Education & Partners’ Secondary+ Education         -     - 0.6441    0.4600      -     -      -      - 

Mothers’ Primary Education & Mothers’ Occupation in Clerical, 

Sales, Services & Skilled Manuals     

 

     - 

 

    - 

   

    - 

 

    - 

 

0.5254 

 

0.2544 

 

-0.5588    

 

0.3336 

Mothers’ Primary Educ & Mothers’ Occupation in Agri. 

Employed & Self-empl. And Unskilled Manuals 

 

     - 

 

    - 

 

    - 

 

    - 

 

0.5305 

 

0.2415 

 

    - 

 

    - 

Mothers’ Secondary+ Educ & Mothers’ Occupation in Agri. 

Employed & Self-empl. And Unskilled Manuals 

 

     - 

 

    - 

 

    - 

 

    - 

 

-0.8636 

 

0.4621 

 

    - 

 

    - 

Mothers’ Primary Education & Partners’ Occupation in Clerical, 

Sales, Services & Skilled Manuals     

 

     - 

 

    - 

   

    - 

 

    - 

 

      - 

 

    - 

 

0.6072    

 

0.4659 

Mothers’ Secondary+ Educ & Partners’ Occupation in Clerical, 

Sales, Services & Skilled Manuals     

 

     - 

 

    - 

 

0.8520    

 

0.4455 

 

      - 

 

    - 

 

    - 

 

    - 

Mothers’ Primary Educ & Partners’ Occupation in Agri. 

Employed & Self-empl. And Unskilled Manuals 

 

     - 

 

    - 

 

    - 

 

    - 

 

-0.4287 

 

0.2649 

 

    - 

 

    - 

Mothers’ Secondary+ Educ & Partners’ Occupation in Agri. 

Employed & Self-empl. And Unskilled Manuals 

 

     - 

 

    - 

 

    - 

 

    - 

 

-0.9013 

 

0.4324 

 

    - 

 

    - 

Partners’ Primary Education & Mothers’ Occup. in Clerical, 

Sales, Services & Skilled Manuals     

 

0.3063    

 

0.2102 

 

    - 

 

    - 

 

      - 

 

    - 

 

      - 

 

     - 

Partners’ Occup in Prof, Tech. & Manag. &  Mothers’ Occup 

Clerical, Sales, Services & Skilled Manuals     

 

-0.7634 

 

0.4941 

 

    - 

 

    - 

 

     - 

 

     - 

 

     - 

 

     - 

Partners’ Occup in Cleric, Sale, Services & Sk Man &  Mothers’ 

Occup Clerical, Sales, Services & Sk Man     

 

     - 

 

     - 

 

-0.7285    

 

0.3103 

 

     - 

 

    - 

 

-0.7947    

 

0.3404 

Partners’ Occup in Agri. Employed & Self-empl. And Unskilled 

Manuals &  Mothers’ Occup Clerical, Sales, Services & Sk Man     

 

     - 

 

     - 

 

     - 

 

    - 

 

0.2405 

 

0.1979 

 

    - 

 

    - 
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Table A.2 - The Final Logit Model in Relation to Parental SES for the Factor Associated with b5 = 1, where Under-5 Years’ Child 

Survive for EDHS 2000 and 2005 Data  

 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient  SE Coefficient  SE 

Wealth Index – Poorer (vs. Poorest)      -      -     -     - 0.0711 0.0856     -     - 

Wealth Index – Middle (vs. Poorest) -0.1844    0.0888 -0.1789 0.1080     -     - -0.0788    0.0984 

Wealth Index – Richer (vs. Poorest) -0.3578    0.0972 -0.0723 0.1146 -0.2123 0.0773 -0.0410 0.0969 

Wealth Index – Richest (vs. Poorest) -0.0533    0.0927 0.1423 0.1769     -     -     -     - 

Mothers’ Occup in Cleric, Sale, Serv & Sk Man. (vs. Not Work.) -0.3529    0.1074 -0.0469 0.1457 -0.3951 0.0951     -     - 

Mothers’ Occup in Agri. Empl. & Unsk Man (vs. Not Working)      -     - -0.1069 0.0934 0.1417 0.0635     -     - 

Mothers’ Primary Education (vs. No Education)      -     - 0.1399 0.1821     -     - 0.2081 0.1174 

Mothers’ Secondary+ Education (vs. No Education) -0.3356   0.2874      -     - -4.5142 2.6108 0.3373     0.2594 

Partners’ Occup in Prof, Tech & Manag (vs Not Working)      -      -      -     - 2.5847 0.7060     -    - 

Partners’ Occup in Cleric, Sale, Serv, & Sk Man. (vs. Not Work.) -0.2010      0.1082 0.2597 0.2092 1.7502 0.5050 0.2257    0.1513 

Partners’ Occup in Agri Empl, & Unsk Man (vs Not Work)    -     -    -    - 1.7867 0.4948    -    - 

Partners’ Primary Education (vs. No Education) -0.1787     0.1078 0.2999 0.1259     -     - 0.3795 0.0944 

Partners’ Secondary+ Education (vs. No Education) 0.4143    0.1231 0.4722 0.1561 4.2568 2.5617 0.6224 0.1701 

Poorer Quintile & Partners’ Secondary+ Education      -       -     -     - 0.8130 0.3206     -     - 

Poorer Quintile & Mothers’ Occup in Cler, Sale, Serv & Sk Man.      -       -     -     - 0.3707 0.1858     -     - 

Poorer Quintile & Mothers’ Occup in Agri. Empl & Unsk Man.       -       -     -     -     -     -  0.8769    0.6586 

Poorer Quintile & Partners’ Occup in Cler, Sale, Serv & Sk Man.      -       -     -     - -0.4021 0.2264      -      - 

Middle Quintile & Partners’ Primary Education 0.3759    0.1861 -0.2896 0.2014      -      - -0.4532 0.1639 

Middle Quintile & Partners’ Secondary+ Education      -     -     -     -      -      - 0.5062 0.3294 

Richer Quintile & Mothers’ Primary Education      -     - -0.5468 0.2516      -      - -0.2737 0.2103 

Richer Quintile & Mothers’ Occup in Cleric Sale, Serv & Sk Man 0.2902    0.1972      -      - 0.4980 0.1873      -      - 

Richer Quintile & Partners’ Primary Education 0.6318    0.1997      -      -      -      -      -      - 

Richer Quintile & Partners’ Secondary+ Education      -       -      -      - 0.5176 0.2783      -      - 

Richest Quintile & Mothers’ Occup in Cler. Sale, Serv & Sk Man -0.2120    0.1823 0.5681 0.2858      -      -      -      - 

Richest Quintile & Mothers’ Primary Education     -     - 0.3843 0.3289      -      -   

Richest Quintile & Partners’ Primary Education     -     - -0.4175 0.2482      -      -      -      - 

Mothers’ Primary Education & Partners’ Primary Education     -     - 0.3479 0.2302      -      -      -      - 

Moth. Primary Educ & Moth. Occup in Cler Sale Serv & Sk Man      -     - -0.4432 0.3109      -      -      -      - 

Mothers’ Sec+ Education & Partners’ Secondary+ Education    0.6889          0.3405     -     -     -     -      -      - 
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Mothers’ Sec+ Educ & Moth. Occup in Agri. Empl, & Unsk Man         -     -     -     - -0.9737 0.4523     -     - 

Mothers’ Sec+ Educ & Partn. Occup in Prof, Tech. & Managerial      -     -     -     - 5.4905 2.6464     -     - 

Mothers’ Sec+ Educ & Partn. Occup in Cler Sale Serv & Sk Man 0.7934    0.3265     -     - 5.6004 2.6330     -     - 

Mothers’ Sec+ Educ & Partn. Occup in Agri. Empl, & Unsk Man         -     -     -     - 4.9911 2.6362     -     - 

Partners’ Prim. Educ & Moth. Occup in Cler Sale Serv & Sk Man 0.3650    0.1858     -     -     -     -     -     - 

Partners’ Prim. Educ & Partn. Occup in Cler Sale Serv & Sk Man 0.2675    0.2040      -     -     -     -     -     - 

Partners’ Sec+ Educ & Partners’ Occup in Prof, Tech. & Manag.      -     -      -     - -5.6480 2.6238     -     - 

Partners’ Sec+ Educ & Partn. Occup in Cler Sale Serv & Sk Man      -     -      -     - -3.8587 2.5723     -     - 

Partners’ Sec+ Educ & Partn. Occup in Agri. Empl & Unsk Man         -     -      -     - -4.0788 2.5662     -     - 

Partners’ Occup in Cleric, Sale, Services & Sk Man &  Mothers’ 

Occup Clerical, Sales, Services & Sk Man     

 

     - 

 

    - 

 

-0.9606 

 

0.2876 

 

    - 

 

    - 

  

    - 

 

    - 

 

 

Table A.3- The Final Logit Model in Relation to Maternal and Delivery Care Services for the Factor Associated with b6_1 = 1, where 

Infant Survive for Ethiopia DHS 2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

1-3 Tetanus Injection (vs. No Injection)  0.4220  0.1393 0.7416    0.1440 0.1925    0.1860 0.7642    0.1389 

4-7 Tetanus Injection (vs. No Injection)      -     - 0.8727    0.3887 1.5840    0.6203 1.0119     0.3806 

Prenatal Care by Health Professional (vs. No One)                          -     -     -     - -0.1190    0.2335 -0.3150    0.1504 

1-3 Antenatal Visit (vs. No Antenatal Visit) -0.2828    0.1370     -     - -0.4906    0.2254     -     - 

4+ Antenatal Visit (vs. No Antenatal Visit)      -     -     -     -      -     - 0.2199    0.2236 

Public HF Delivery (vs. Home Delivery)                      -0.1161    0.1888     -     -      -1.3669    0.2947 -0.5547    0.2372 

Private HF & Other Delivery (vs. Home Delivery)      -     - 0.7001    0.5134      -      - 1.9987  1.4131 

Caesarean Section Delivery (vs. No Caesarean Section) -1.3708    0.4219      -         -      -      - -0.8363    0.8739 

1-3 Tetanus Injection & Prenatal Care by Health Prof.      -     -      -      - 0.5555    0.2661     -     - 

1-3 Tetanus Injection & Caesarean Section Delivery 1.3624    0.7182      -      -      -      - -1.6593  1.1196 

4-7 Tetanus Injection & Caesarean Section Delivery      -     - -1.8115    0.8499      -      - -3.1029    1.3809 

Prenatal Care by Health Professional & Public HF Delivery       -     -      -     - 1.4729    0.4325     -     - 

Prenatal Care by Health Prof & Caesarean Section Delivery       -     -      -     -      -     - 2.0200    1.1588 
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Table A.4 - The Final Logit Model in Relation to Maternal and Delivery Care Services for the Factor Associated with b5 = 1, where 

Under-5 Years’ Child Survive for EDHS 2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

1-3 Tetanus Injection (vs. No Injection)  0.1397  0.1478 0.6589    0.1419 0.1815    0.1474 0.5991    0.1179 

4-7 Tetanus Injection (vs. No Injection)     -     - 1.9081    1.0080     -     - 0.8954    0.3311 

Prenatal Care by Health Professional (vs. No One)                     0.1623    0.1901 0.1637    0.1732 0.3245    0.1973     -     - 

1-3 Antenatal Visit (vs. No Antenatal Visit) -0.3230  0.2406     -     - -0.7175    0.2409 -0.0975    0.1374 

4+ Antenatal Visit (vs. No Antenatal Visit)     -     - -0.0513    0.2181     -     -     -     - 

Public HF Delivery (vs. Home Delivery)                      -0.8392    0.2724     -     - -0.9450    0.3132 -0.5525    0.2049 

Private HF & Other Delivery (vs. Home Delivery)     -     - 0.6494    0.4593     -     - 1.8508  1.2326 

Caesarean Section Delivery (vs. No Caesarean Section) -1.3731   0.4105     -     - -1.0766   0.6311 -0.1019    0.4578 

1-3 Tetanus Injection & 1-3 Antenatal Visit 0.4308    0.2677     -     - 0.4917    0.2512     -     - 

1-3 Tetanus Injection & Caesarean Section Delivery 1.6460    0.7381     -     - 2.3769  1.3684     -     - 

4-7 Tetanus Injection & Prenatal Care by Health Prof.     -     - -1.6369  1.0665     -     -     -     - 

4-7 Tetanus Injection & Caesarean Section Delivery     -     -     -     -     -     - -1.6121    0.9600 

Prenatal Care by Health Professional & Public HF Delivery 1.2514    0.3732     -     - 1.3603    0.5030     -     - 

1-3 Antenatal Visit & Public HF Delivery -0.9972    0.4041     -     - -0.7924     0.5563     -     - 

 

Table A.5 - The Final Logit Model in Relation to Mothers’ Bio-demographic and Background Characteristics for the Factor Associated 

with b6_1 = 1, where Infant Survive for EDHS 2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Sex of a Child: Female (vs. Male)  -0.2065  0.1722  0.6202 0.1514 -0.0495 0.1277 0.6617 0.1272 

Mothers’ Age at Birth: 20-34 Years ( vs. 15-19 Years)      -     - 0.6664  0.1809 0.2439 0.1784 0.3397 0.1005 

Mothers’ Age at Birth: 35-49 Years ( vs. 15-19 Years)  0.0791 0.0993 0.4353 0.2442 0.4253 0.1859     -     - 

Children Ever Born:  2-5 Children ( vs. 1 child)  0.5641 0.1253 0.4945 0.1950 1.1050 0.1664 0.7942 0.1584 

Children Ever Born:  6+ Children ( vs. 1 child)      -     - 0.4092 0.2159      -    - 0.8782 0.1782 

Birth in Last 5 Year: 2 Children (vs. 1 child)    -0.2242 0.1285 -0.7546 0.1283 -1.1584 0.3507 -0.6740 0.1336 

Birth in Last 5 Year: 3+ Children (vs. 1 child)  -1.8703 0.1305 -1.2292 0.2180 -2.1205 0.3283 -1.3096 0.1936 

Marital Status: Married (vs. Unmarried)               -     -      -     - 0.4998 0.1570     -     - 

Marital Status: Cohabited (vs. Unmarried) -0.7119 0.5819      -     -      -     -     -     - 
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Marital Status: Divorced (vs. Unmarried)        -0.5978 0.1781 -0.7298 0.2803      -     - -1.0578 0.2336 

Marital Status: Separated (vs. Unmarried)       -0.6845 0.1994 -0.0657 0.1755      -     - -0.5244 0.3018 

Religion: Protestant (vs. Orthodox/Catholic)              0.2229 0.1255     -     -      -     - 0.1191 0.0957 

Religion: Muslim (vs. Orthodox/Catholic)              0.1725 0.1091     -     -      -     -     -     - 

Religion: Traditional/Other (vs. Orthodox/Catholic)                  -    -     -     -      -     - -0.2154 0.4039 

Female Child & 35-49 Years of Age at Birth     -    - -0.2451 0.1931      -     -     -     - 

Female Child & 2-5 Children Ever Born 0.6315 0.1930     -     -      -     -     -     - 

Female Child & 6+ Children Ever Born 0.6484 0.1872     -     -      -     - -0.3410 0.1554 

Female Child & Last 5 Year Birth of 2 Children      -     - -0.2004 0.1679 0.3153 0.1581 -0.3422 0.1509 

Female Child & Last 5 Year Birth of 3 Children      -     -     -     - 0.2623 0.1783     -     - 

Female Child & Cohabited Mothers 0.7361 0.6220     -     -      -     -     -     - 

Female Child & Divorced Mothers      -     - 0.5705 0.4619      -     - 0.8134 0.4488 

Female Child & Protestant Mothers      -     -     -     -      -     -     -     - 

Female Child & Muslim Mothers -0.4310 0.1433 -0.2795 0.1730       -     -     -     - 

20-34 Yrs of Age at Birth & Last 5 Yrs Birth of 2 Children      -     -     -     - 0.6790 0.2850     -     - 

20-34 Yrs of Age at Birth & Last 5 Yrs Birth of 3+ Children      -     - -0.5513 0.2303      -     - -0.7068 0.1994 

20-34 Yr of Age at Birth & Mother with Trad/Other Religion      -     -     -     -      -     - 1.0090 0.4488 

35-49 Yrs of Age at Birth & Last 5 Yrs Birth of 2 Children      -     -     -     - 0.4757 0.3170      -     - 

35-49 Yrs of Age at Birth & Protestant Mothers -0.3934 0.2476     -     -     -     -      -     - 

35-49 Yrs of Age at Birth & Muslim Mothers     -     - 0.4046 0.2185     -     -      -     - 

2-5 Children Ever Born & Last 5 Yrs Birth of 2 Children -0.7043 0.1521     -     - -1.2298 0.2085      -     - 

2-5 Children Ever Born & Last 5 Yrs Birth of 3+ Children     -     -     -     - -0.7560 0.2076      -     - 

2-5 Children Ever Born & Cohabited Mothers -1.1216 0.5278     -     -     -     -      -     - 

2-5 Children Ever Born & Protestant Mothers     -     - 0.2162 0.1867     -     -      -     - 

Last 5 Yrs Birth of 2 Children & Married Mothers     -     -     -     - 0.5320 0.2146      -     - 

Last 5 Yrs Birth of 2 Children & Muslim Mothers     -     - 0.3699 0.1775     -     -      -     - 

Last 5 Yrs Birth of 3+ Children & Married Mothers     -     -     -     - 0.6962 0.3150      -     - 

Last 5 Yrs Birth of 3+ Children & Divorced Mothers  -0.9654 0.4601 -1.5963 0.5975     -     - -1.8342 0.7509 

Last 5 Yrs Birth of 3+ Children & Muslim Mothers 0.4098 0.1637     -     -     -     -      -     - 

Cohabited Mothers & Muslim Mothers -0.7858 0.6767     -     -     -     -      -     - 

Divorced Mothers & Protestant Mothers -1.3242 0.5258     -     -     -     -      -     - 
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Table A.6 - The Final Logit Model in Relation to Mothers’ Bio-demographic and Background Characteristics for the Factor Associated 

with b5 = 1, where Under-5 Years’ Child Survive for EDHS 2000 and 2005 Data 

 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Sex of a Child: Female (vs. Male)  0.2166 0.1050 0.4862  0.1137     -     - 0.4274 0.0955 

Mothers’ Age at Birth: 20-34 Years ( vs. 15-19 Years)      -     - 0.6464  0.1505 0.0990    0.1834 0.7935 0.1492 

Mothers’ Age at Birth: 35-49 Years ( vs. 15-19 Years)  -0.0724 0.0900 0.7422 0.1816 -0.1696  0.2612 0.8709 0.1698 

Children Ever Born: 2-5 Children ( vs. 1 child)  0.0131 0.0991  0.4484 0.1131 -0.2424    0.3096 -0.0549 0.0966 

Birth in Last 5 Year: 2 Children (vs. 1 child)  -0.4952 0.0750 -0.4062  0.1427 -0.1772    0.1006     -     -     

Birth in Last 5 Year: 3+ Children (vs. 1 child)  -2.2416 0.2967 -1.1002 0.1875 -1.3695    0.1117 -0.1734 0.4251 

Married Mothers (vs. Unmarried Mothers)           0.7883 0.1009      -     - 0.4875  0.1607     -     - 

Cohabited Mothers (vs. Unmarried Mothers)            -     -      -     -     -     - 2.6630 1.0914 

Widowed Mothers (vs. Unmarried Mothers)             -     -      -     -     -     - 1.9373 0.7915 

Divorced Mothers (vs. Unmarried Mothers)              -     - -0.6815    0.2050     -     - -1.0372 0.2846 

Protestant Mothers (vs. Orthodox/Catholic)                          -     -      -     - 0.6513    0.1730 0.1955 0.0943 

Muslim Mothers (vs. Orthodox/Catholic)       -0.0752 0.0897      -     -     -     - 0.3437 0.1542 

Mothers with Trad/Other Religion (vs. Orthodox/Catholic)                       0.7747 0.7355 0.6237  0.3617     -     - 0.8999 0.3536 

Female Child & Mothers’ Age at Birth: 35-49 Years     -     - -0.4287    0.1677     -     - -0.5188 0.1522 

Female Child & 2-5 Children Ever Born 0.1848 0.1208      -      -     -     -      -     - 

Female Child & Last 5 Year Birth of 2 Children     -     - -0.2114    0.1469     -     -      -     - 

Female Child & Cohabited Mothers     -     -     -     -     -     - -1.5137 0.7064 

Female Child & Divorced Mothers     -     -     -     -     -     - 0.8579 0.3904 

Female Child & Muslim Mothers -0.3034  0.1216     -     -     -     - -0.2248 0.1414 

20-34 Yrs of Age at Birth & 2-5 Children Ever Born     -     -     -     - 0.6105     0.2636     -     - 

20-34 Yrs of Age at Birth & Last 5 Yrs Birth of 3+ Children     -     - -0.5342 0.2108     -     - -0.8746 0.4224 

20-34 Years of Age at Birth & Muslim Mothers      -     -     -     -     -     - -0.3107 0.1690 

35-49 Yrs of Age at Birth & 2-5 Children Ever Born 0.2626 0.1854     -     - 0.9219    0.3108     -    - 

35-49 Yrs of Age at Birth & Last 5 Yrs Birth of 3+ Children      -     -     -     -     -     - -0.6367 0.4442 

35-49 Yrs of Age at Birth & Married Mothers      -     -     -     - 0.2941    0.2117     -     - 

35-49 Yrs of Age at Birth & Widowed Mothers      -     -     -     -     -     - -2.1346 0.8278 

35-49 Yrs of Age at Birth & Divorced Mothers      -     -     -     -     -     - -0.8985 0.4653 

35-49 Yrs of Age at Birth & Protestant Mothers      -     -     -     - -0.7638  0.2182      -    - 

35-49 Yrs of Age at Birth & Moth. With Trad/Other Religion 0.9223 0.4554     -0.9480   0.5336     -     - -1.0743    0.5047 
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2-5 Children Ever Born & Last 5 Yrs Birth of 2 Children     -     - -0.2425    0.1619 -0.7865     0.1605     -     - 

2-5 Children Ever Born & Last 5 Yrs Birth of 3+ Children 0.2778 0.1484     -     - -0.4708     0.1822     -     - 

2-5 Children Ever Born & Married Mothers     -     -     -     - 0.4559    0.1908     -     - 

2-5 Children Ever Born & Cohabited Mothers     -     -     -     -     -     - -1.4537 0.6818 

2-5 Children Ever Born &  Divorced Mothers     -     -     -     -     -     - 0.6234 0.3650 

2-5 Children Ever Born & Protestant Mothers     -     -     -     - -0.4435    0.1958     -     - 

2-5 Children Ever Born & Muslim Mothers     -     -     -     -     -     - 0.6028 0.1536 

Last 5 Year Birth of 2 Children & Married Mothers 0.5099 0.2823     -     -     -     -   

Last 5 Year Birth of 3+ Children & Divorce Mothers      -      - -1.1577 0.5568     -     - -2.1349 0.7466 

Last 5 Year Birth of 3+ Children & Muslim Mothers 0.4580 0.1476     -     -     -     - -0.4808 0.1649 

Married Mothers & Mothers with Trad/Other Religion -1.2427 0.7448     -     -     -     -   

Cohabited Mothers & Protestant Mothers     -     -     -     -     -     - -2.0555 0.8545 

Widowed Mothers & Protestant Mothers     -     -     -     -     -     - -1.0325 0.6383 

Cohabited Mothers & Muslim Mothers     -     -     -     -     -     - -1.4347 0.8431 
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Table A.7 - The Final Logit Model Mothers’ SES, Bio-demographic and Background Characteristics for the Factor Associated with            

h7 = 1, where Child Vaccinated with DPT3 for EDHS 2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Wealth Index – Poorer (vs. Poorest)     -     - 0.1749    0.1173     -     - 0.4856    0.2449 

Wealth Index – Middle (vs. Poorest) -0.2868    0.0884 0.1241   0.1286 0.0969  0.1177 0.6801    0.2464     

Wealth Index – Richer (vs. Poorest)     -     - 0.2341    0.1420     -     -     -     - 

Wealth Index – Richest (vs. Poorest) -0.1062    0.1158 0.9489   0.1245 -0.0882        0.1632        -     - 

Place of Residence – Urban (vs. Rural)  1.7470    0.1423     -     - 0.9397    0.2153     -     - 

Mothers’ Age at Birth: 20-34 Years ( vs. 15-19 Years)  0.3072    0.1339 0.4438   0.1286 0.4580    0.1392 0.8964    0.2369 

Mothers’ Age at Birth: 35-49 Years ( vs. 15-19 Years)  0.3942 0.1470 0.5260   0.1674 0.5289      0.1369 0.7691    0.1583 

Mothers’ Occup in Prof., Tech & Manag (vs Not Working) -1.7169    1.2798 0.6239     0.2921 -1.3284  1.1683 0.7475  0.3350 

Mothers’ Occup in Cleric, Sale, Serv & Sk Man. (vs. Not Work.) -0.1234    0.1310     -     - -0.5573    0.1403 0.6165    0.2362 

Mothers’ Occup in Agri. Empl. & Unsk Man (vs. Not Working) 0.4824     0.0911 0.6853   0.1406 0.4545    0.1056 0.3945    0.1201 

Mothers’ Primary Education (vs. No Education) 0.9829    0.1415 0.6889    0.1065 1.2513    0.1422 0.8677    0.1075 

Mothers’ Secondary+ Education (vs. No Education) 0.2499    0.2560 0.8213  0.1426 0.9946    0.3636 2.2711    0.3634 

Children Ever Born: 2-5 Children ( vs. 1 child)  0.0516    0.0704     -     - -0.0553    0.0999     -     - 

Children Ever Born: 6+ Children ( vs. 1 child)      -     - -0.3532    0.1433     -     - -0.5076    0.1060 

Birth in Last 5 Year: 2 Children (vs. 1 child)  0.0707    0.0927 -0.1035 0.0804 0.2198    0.1051     -     - 

Birth in Last 5 Year: 3+ Children (vs. 1 child)  -0.4960    0.1496     -     - -0.7407    0.1519 -0.2431    0.0740 

Married Mothers (vs. Unmarried Mothers)               -     -     -     - -0.1689     0.1051 -0.7242    0.1139 

Cohabited Mothers (vs. Unmarried Mothers)       0.3807    0.5101     -     -     -     - 0.6701     0.2135 

Divorced Mothers (vs. Unmarried Mothers)         0.1968     0.2167 -0.6340    0.4267     -     -     -     - 

Protestant Mothers (vs. Orthodox/Catholic)                     -0.6934    0.1057 -1.0576     0.1660 -1.4152    0.4705     -     - 

Muslim Mothers (vs. Orthodox/Catholic)           -     - -1.0664 0.1352     -     -     -     - 

Mothers with Trad/Other Religion (vs. Orthodox/Catholic)                       -0.7031    0.3984 -1.2256    0.2465 -0.5539    0.3556 -0.9832    0.2779 

Poorer Quintile & Mothers Primary Education      -     -     -     -     -     - -0.5422    0.1922 

Poorer Quintile & 6+ Children Ever Born      -     -  0.2469   0.1532     -     -   

Poorer Quintile & Married Mothers      -     -     -     -     -     - -0.4418    0.2519 

Poorer Quintile & Muslim Mothers      -     - 0.4174  0.1833       -     - 

Middle Quintile & Mothers’ Age at Birth: 20-34 Years      -     -     -     - -0.1598    0.1269     -     - 

Middle Quintile & Mothers’ Age at Birth: 35-49 Years   0.3203   0.1435     -     -       -     - 

Middle Quintile & Urban Residence 0.3729   0.1726     -     - 0.7701    0.1970   

Middle Quintile & Mothers’ Occup in Prof, Tech & Managerial   -2.3285   0.8186      -     -     -     -     -     - 
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Middle Quintile & Mothers Primary Education -0.3583     0.1855 -0.3354    0.1736     -     - -0.6889    0.1555 

Middle Quintile & Mothers Secondary+ Education     -     -      -     - -0.4613   0.2668     -     - 

Middle Quintile & 6+ Children Ever Born      -     - 0.5084 0.1467   0.4234  0.1257 

Middle Quintile & Last 5 Year Birth of 2 Children      -     -      -     - -0.2726    0.1207     -     - 

Middle Quintile & Married Mothers      -     -      -     -     -     - -0.6116    0.2512 

Middle Quintile & Protestant Mothers     -     - 0.6016    0.2069     -     -     -     - 

Middle Quintile & Muslim Mothers     -     - 0.7136    0.1861     -     -     -     - 

Richer Quintile & Mothers Secondary + Education     -     - -0.9351   0.4616     -     -     -     - 

Richer Quintile & Last 5 Year Birth of 2 Children      -     - -0.2790 0.1374     -     -     -     - 

Richer Quintile & Protestant Mothers     -     - 0.6224    0.2074     -     -     -     - 

Richer Quintile & Muslim Mothers     -     - 0.8275    0.1964     -     -     -     - 

Richer Quintile & Mothers with Traditional/Other Religion     -     - 0.8830   0.5154     -     -     -     - 

Richest Quintile & Mothers’ Age at Birth: 35-49 Years  -0.2551    0.1560     -     -     -     -     -     - 

Richest Quintile & Urban Residence 0.4557     0.1526     -     - 0.4989    0.2091     -     - 

Richest Quintile & Mothers’ Occup in Agri. Empl. & Unsk Man      -     -     -     - -0.2954    0.1882     -     - 

Richest Quintile & Mothers Primary Education  -0.3271  0.2002     -     -       -     - 

Richest Quintile & Last 5 Year Birth of 2 Children  -0.2661    0.1321     -     - -0.3215    0.1641     -     - 

Richest Quintile & Divorced Mothers -0.7568    0.3647 -0.4658     0.3483     -     -     -     - 

Richest Quintile & Protestant Mothers     -     - 0.2392 0.2085     -     -     -     - 

Richest Quintile & Muslim Mothers     -     -  0.5436   0.1869     -     -     -     - 

Moth. Age Birth: 20-34 Yrs & Moth Occup in Prof Tech & Mang     -     -      -     - 4.1461  1.6361     -     - 

Mothers’ Age at Birth: 20-34 Years & Mothers’ Occup in Agri. 

Empl. & Unskilled Manual 

     

    - 

     

    - 

 

-0.3009   

 

0.1449 

    -     -  

-0.2728    

 

0.1270 

Mothers’ Age at Birth: 20-34 Years & 6+ Children Ever Born     -     - -0.6124    0.1702     -     -     -     - 

Mothers’ Age at Birth: 20-34 Years & Married Mothers      -     -     -     -     -     - -0.3725    0.2201 

Mothers’ Age at Birth: 20-34 Years & Divorced Mothers      -     - 0.7377 0.4358     -     -     -     - 

Mothers’ Age at Birth: 20-34 Yrs & Mothers Secondary + Educ.     -     -     -     - 0.4621    0.2889     -     - 

Moth Age Birth: 35-49 Yrs & Moth Occup in Prof Tech & Mang -2.6485    1.0649     -     -     -     -     -     - 

Mothers’ Age at Birth: 35-49 Yrs & Mothers Secondary + Educ. 0.6338    0.3413     -     -     -     - -0.5388    0.3263 

Mothers’ Age at Birth: 35-49 Years & Last 5 Yr Birth of 2 Child.     -     - -0.7501 0.1723     -     - -0.3548    0.1449 

Mothers’ Age at Birth: 35-49 Years & Cohabited Mothers -1.3193  0.7016     -     -     -     -     -     - 

Urban Residence & Mothers’ Occup in Cler. Sale Serv & Sk Man -0.4216 0.1527     -     -     -     -     -     - 

Urban Residence & Mothers’ Occup in Agri. Empl. & Unsk Man -0.6718 0.2407     -     -     -     -     -     - 

Urban Residence & Mothers Primary Education     -     -     -     - -0.5006     0.1913     -     - 

Urban Residence & Mothers Secondary+ Education 0.4880 0.2743     -     - -0.8314    0.2788     -     - 
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Moth Primary Educ & Moth Occup in Prof, Tech & Manag      -     -     -     - -5.2083    3.3149     -     - 

Moth Primary Educ & Moth Occup in Cleric Sale Serv & Sk Man     -     -     -     -       -     - 0.3026    0.1997 

Moth Primary Educ & Moth Occup in Agri. Empl. & Unsk Man     -     - -0.6287    0.1866 -0.2030    0.1498 -0.6612    0.1606 

Moth Secondary+ Educ & Moth Occup in Prof, Tech & Manag   4.9181  1.4811     -     -      -     -     -     - 

Moth Secondary+ Educ & Moth Occup in Agr Emp & Unsk Man     -     - -0.7377     0.4517 -1.1231    0.3465 -1.8892    0.4697 

2-5 Children Ever Born & Mothers Primary Education -0.3038   0.1527     -     - -0.6793    0.1430     -     - 

2-5 Children Ever Born & Moth. Occup in Prof, Tech & Manag      -     -     -     - 2.7415  1.3676     -     - 

2-5 Child Ever Born & Moth. Occup in Cler Sale Serv & Sk Man 0.2949   0.1348     -     - 0.6916    0.1600     -     - 

2-5 Child Ever Born & Moth. Occup in Agri. Empl. & Unsk Man      -    -     -     - 0.2482     0.1155     -     - 

2-5 Children Ever Born & Last 5 Year Birth of 3 Children   0.4659  0.1817     -     - 0.6501    0.1795     -     - 

2-5 Children Ever Born & Cohabited Mothers  1.6962    0.6137     -     -      -     -     -     - 

2-5 Children Ever Born & Protestant Mothers      -     -     -     - -0.2234     0.1521     -     - 

2-5 Children Ever Born & Mothers with Trad/Other Religion  -1.3716    0.5767     -     - -1.5028   0.5204     -     - 

6+ Children Ever Born & Last 5 Year Birth of 2 Children      -     - 0.6430 0.1609      -     - 0.2928    0.1353 

Last 5 Year Birth of 2 Children & Urban Residence -0.4554   0.1467     -     - -0.6136    0.1641     -     - 

Last 5 Yr Birth of 2 Child & Moth Occup in Prof, Tech & Manag 2.1127  1.0301     -     -      -     -     -     - 

Last 5 Year Birth of 2 Children & Mothers’ Occup in Cleric, 

Sale, Serv & Skilled Manual 

 

     - 

 

    - 

     

    - 

     

    - 

 

-0.2619    

 

0.1661 

     

     - 

     

    - 

Last 5 Year Birth of 2 Children & Mothers’ Occup in Agri. Empl. 

& Unskilled Manual 

 

-0.1436    

 

0.1149 

 

0.3580 

 

0.1340 

 

-0.4650    

 

0.1178 

 

0.3277    

 

0.1230 

Last 5 Year Birth of 2 Children & Mothers Primary Education      -     - -0.2000 0.1360     -     - -0.1453    0.1242 

Last 5 Year Birth of 2 Children & Protestant Mothers      -     - 0.3497 0.1411     -     -     -     - 

Last 5 Year Birth of 2 Children & Divorced Mothers -0.4069    0.3214     -     -     -     -     -     - 

Last 5 Yr Birt of 3+ Child & Moth Occup in Prof Tech & Manag -2.4895    0.8838     -     - -3.6595  3.1099     -     - 

Last 5 Yr Birth of 3+ Children & Mothers’ Occup in Cleric, Sale, 

Serv & Skilled Manual 

 

-0.7937    

 

0.2568 

     

    - 

     

    - 

 

-1.2360    

 

0.2776 

 

-0.9089    

 

0.3655 

Last 5 Year Birth of 3+ Children & Mothers’ Occup in Agri. 

Empl. & Unskilled Manual 

     

    - 

     

    - 

     

    - 

     

    - 

     

    - 

     

    - 

 

0.7957    

 

0.2390 

Last 5 Year Birth of 3+ Children & Cohabited Mothers -2.3401  1.2889     -     -     -     -     -     - 

Last 5 Year Birth of 3+ Children & Protestant Mothers 0.8161    0.2843     -     - 1.0664    0.2144     -     - 

Last 5 Year Birth of 3+ Child. & Moth. with Trad/Other Religion 1.2973 1.0457     -     - 1.3388    0.7860     -     - 

Married Mothers & Urban Residence     -     -     -     - 0.6910    0.1984     -     - 

Married Moth. & Mothers’ Occup in Cleric Sale Serv & Sk Man     -     -     -     -     -     - -0.4400    0.2465 

Married Mothers & Mothers’ Secondary+ Education     -     -     -     -     -     - -0.5580    0.3742 

Married Mothers & Protestant Mothers      -     -     -     - 0.7969    0.4566     -     - 



 395 

Cohabited Mothers & Mothers’ Primary Education -1.7180   0.6605     -     -     -     -     -     - 

Divorced Mothers & Mothers’ Occup in Agri Empl & Unsk Man  0.6121  0.2684     -     -     -     -     -     - 

Protestant Mothers & Urban Residence      -     -     -     - 0.6177     0.2566     -     - 

Protestant Mothers & Mothers’ Occup in Prof, Tech & Manag -2.1693    0.8132     -     - -4.3929   1.8388     -     - 

Protestant Mothers & Mothers’ Occup in Agri Empl & Unsk Man      -     - -0.6539    0.2141 0.5172  0.1595     -     - 

Protestant Mothers & Mothers’ Primary Education  -0.4696   0.2124     -     - -0.7195    0.1945     -     - 

Protestant Mothers & Mothers’ Secondary+ Education  0.6446       0.2986  0.4210   0.2580     -     -     -     - 

Muslim Mothers & Mothers’ Occup in Agri. Empl. & Unsk Man     -     -  -0.4093   0.1635     -        -     -     - 

Muslim Mothers & Mothers’ Secondary+ Education     -     - 0.5597   0.2508     -     -     -     - 

Mothers with Trad/Other Religion & Mothers’ Primary Educ.     -     - 0.6208 0.5429     -     -     -     - 

Mothers with Trad/Other Religion & Mothers’ Secondary+ Educ. 2.0825  1.1753     -     - 1.4185    1.0753     -     - 

Mothers with Trad/Other Religion & Mothers’ Occup in Cleric 

Sale Serv & Skilled Manual  

 

    - 

 

    - 

     

     - 

     

    - 

 

    - 

 

    - 

 

1.0544    

 

0.4833 

Mothers with Trad/Other Religion & Mothers’ Occup in Agri. 

Empl. & Unskilled Manual 

 

-1.3376    

 

0.6320 

     

    - 

     

    - 

 

 -0.9905   

 

0.5060 

 

1.1662    

 

0.4030 

 

Table A.8 - The Final Logit Model Mothers’ SES, Bio-demographic and Background Characteristics for the Factor Associated with       

h10 = 1, where Child Ever Had Vaccinated for EDHS 2000 and 2005 Data  
 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Wealth Index – Poorer (vs. Poorest) -0.1191    0.1308     -     -     -     - 0.4190    0.1014 

Wealth Index – Middle (vs. Poorest) -0.1465    0.1158 0.2082    0.0796     -     - 0.4320     0.1241 

Wealth Index – Richer (vs. Poorest) 0.1584    0.1347 0.2638    0.1231 0.3882  0.1039     -     - 

Wealth Index – Richest (vs. Poorest) -0.3398    0.0987 0.5668    0.0888     -     - 0.7900    0.2655 

Place of Residence – Urban (vs. Rural)   0.9481    0.1356       -     - 0.2707    0.1547     -     - 

Mothers’ Age at Birth: 20-34 Years ( vs. 15-19 Years)       -     -     -     - 0.4386    0.2017 0.1176     0.1267 

Mothers’ Age at Birth: 35-49 Years ( vs. 15-19 Years)       -     - 0.0216 0.0781 0.5257    0.2043     -     - 

Mothers’ Occup in Cleric, Sale, Serv & Sk Man. (vs. Not Work.) 0.3784   0.2079 0.4897    0.3438     -     - 1.9376    0.4715 

Mothers’ Occup in Agri. Empl. & Unsk Man (vs. Not Working) 0.2064    0.1799 0.4604    0.1350 -0.8139    0.2730 1.0550  0.2051 

Mothers’ Primary Education (vs. No Education) 0.6750    0.1517     -     - 0.6984    0.1755 0.3677    0.0942 

Mothers’ Secondary+ Education (vs. No Education)  1.0029    0.2387 0.7786    0.2081 -0.6394  0.4439 1.4267    0.2226 

Mothers’ Work Status: Working (vs. Not Working) -0.5155    0.2219 0.2860    0.1507 0.1694   0.1361 -0.3247    0.3075 

Children Ever Born: 2-5 Children ( vs. 1 child) v201_2 0.6449    0.1291 0.9575    0.1488 0.1298    0.1152 0.9633    0.1203 

Children Ever Born: 6+ Children ( vs. 1 child)  v201_6 0.4691     0.1271 0.8561    0.1586     -     - 0.8474   0.1418 



 396 

Birth in Last 5 Year: 2 Children (vs. 1 child)  v208_2 -0.1577    0.0867 -0.4794    0.1353 0.8561    0.2972 -0.2883    0.1408 

Birth in Last 5 Year: 3+ Children (vs. 1 child) v208_3 -0.4342    0.1771 -0.8952    0.1870 -0.2003    0.1299 -0.7843    0.1213 

Divorced Mothers (vs. Unmarried Mothers)   v501_4 0.9259    0.4347     -     - 1.2805    0.4397 1.0071    0.2507 

Separated Mothers (vs. Unmarried Mothers)   v501_5     -     - -0.3816    0.4309     -     -     -        - 

Protestant Mothers (vs. Orthodox/Catholic)   v130_2       -0.6754    0.1225 -0.9410    0.1498 -0.7478    0.1379 -0.3983    0.1358 

Muslim Mothers (vs. Orthodox/Catholic)      v130_3 -0.0803     0.1064 -0.4429    0.1750 0.2303   0.0887     -     - 

Mothers with Trad/Other Religion (vs. Orthodox/Catholic)                       -0.9120    0.1666 -0.7299   0.2076 -1.2732    0.2149     -     - 

Poorer Quintile & Mothers’ Primary Education     -     -     -     -     -     - -0.5216    0.1893 

Poorer Quintile & Working Mothers      -     -     -     -     -     - -0.2933    0.1611 

Poorer Quintile & 2-5 Children Ever Born -0.4778    0.1444     -     -     -     - -0.4176    0.1222 

Poorer Quintile & Protestant Mothers      -     -     -     -     -     - -0.3488    0.1502 

Poorer Quintile & Muslim Mothers  0.2698  0.1519     -     -     -     -     -     - 

Poorer Quintile & Mothers with Traditional/Other Religion 0.5663    0.3199     -     -     -     -     -     - 

Middle Quintile & Mothers’ Age at Birth: 35-49 Years      -     -     -     -     -     - -0.2263     0.1445 

Middle Quintile & Mothers’ Occup in Cleric Sale Serv & Sk Man 1.0379   0.2955     -     -     -     -     -     - 

Middle Quintile & Mothers’ Occup in Agri. Empl. & Unsk Man  0.4474    0.2620 -0.4471    0.1887     -     - -0.4133    0.1719 

Middle Quintile & Working Mothers -0.7865    0.2518     -     -     -     -     -     - 

Middle Quintile & Last 5 Year Birth of 2 Children      -     -     -     -     -     - -0.3050    0.1356 

Middle Quintile & Last 5 Year Birth of 3+ Children      -     -     -     -     -     - -0.6178    0.2011 

Middle Quintile & Mothers with Traditional/Other Religion     -     - 0.9615    0.4936     -     -     -     - 

Richer Quintile & Mothers Secondary + Education 0.7848 0.6546 -0.8786    0.4905 1.3316     0.7286     -     - 

Richer Quintile & Mothers Occup in Agri. Empl. & Unsk Man -0.2891     0.1463     -     -     -     -     -     - 

Richer Quintile & Working Mothers     -     - -0.2778    0.1849 -0.2734    0.1275     -     - 

Richer Quintile & 2-5 Children Ever Born  -0.2589    0.1414     -     -     -     -     -     - 

Richer Quintile & Last 5 Year Birth of 3+ Children       -     -     -     - -0.4678   0.1656     -     - 

Richer Quintile & Divorced Mothers  -1.2438    0.4707     -     - -0.2990   0.1789     -     - 

Richer Quintile & Protestant Mothers     -     - 0.3696   0.1844 -0.3126     0.1574     -     - 

Richer Quintile & Muslim Mothers     -     - 0.2703    0.1654     -     -     -     - 

Richer Quintile & Mothers with Traditional/Other Religion -0.4338    0.3459     -     - -0.8626    0.2968     -     - 

Richest Quintile & Mothers’ Age at Birth: 35-49 Years     -     -     -     -     -     - 0.4703    0.2231 

Richest Quintile & Mothers’ Occup in Cler. Sale Serv & Sk Man  0.3488    0.2121     -     -     -     -     -     - 

Richest Quintile & Mothers’ Occup in Agri. Empl. & Unsk Man      -     -     -     -     -     - 0.6630    0.3342 

Richest Quintile & Working Mothers     -     -     -     -     -     - -0.4865     0.2224 

Richest Quintile & 2-5 Children Ever Born      -     -     -     -     -     - -0.7090    0.2789 

Richest Quintile & 6+ Children Ever Born      -     -     -     -     -     - -0.8590    0.3197 
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Richest Quintile & Last 5 Year Birth of 3+ Children  0.3027    0.2211     -     -     -     -     -     - 

Richest Quintile & Divorced Mothers     -     -     -     -     -     - -1.1974    0.4561 

Richest Quintile & Mothers with Traditional/Other Religion      -     - -2.5451  1.3468     -     -     -     - 

Urban Residence & Mothers’ Occup in Agri. Empl. & Unsk Man 0.9242    0.7136     -     - 1.3633  0.8196     -     - 

Urban Residence & Mothers Secondary+ Education     -     -     -     - 1.0803    0.4414     -     - 

Mothers’ Age at Birth: 35-49 Years & Urban Residence     -     -     -     - 0.9635    0.3346     -     - 

Mothers’ Age at Birth: 20-34 Years & Mothers’ Occup in Agri. 

Empl. & Unskilled Manual 

    

    - 

 

    - 

     

    - 

     

    - 

 

1.0200    

 

0.2668 

     

    - 

     

    - 

Mothers’ Age at Birth: 20-34 Yrs & Last 5 Yr Birth of 2 Children     -     -     -     - -0.7040    0.2882     -     - 

Mothers’ Age at Birth: 35-49 Years & Mothers’ Occup in Agri. 

Empl. & Unskilled Manual 

     

    - 

     

    - 

     

    - 

     

    - 

 

0.9505    

 

0.2566 

     

    - 

     

    - 

Mothers’ Age at Birth: 35-49 Yrs & Last 5 Yr Birth of 2 Children     -     -     -     - -1.0305    0.3034 -0.1871    0.1463 

Mothers’ Age at Birth: 35-49 Years & Mothers with 

Traditional/Other Religion  

     

    - 

     

    - 

     

    - 

     

    - 

     

    - 

     

    - 

 

-1.1320    

 

0.6301 

Mothers’ Age at Birth: 35-49 Years & Protestant Mothers     -     -     -     -     -     - 0.2589    0.1439 

Mothers Secondary+ Education & Mothers’ Occup in Agri. 

Empl. & Unskilled Manual 

     

    -   

     

    - 

 

-1.2528    

 

0.5658 

     

    - 

     

    - 

 

-2.1062      

 

0.5099 

Working Mothers & Mothers’ Age at Birth: 20-34 Years      -     -     -     - -0.3394    0.1565     -     - 

Working Mothers & Mothers’ Age at Birth: 35-49 Years      -     -     -     -     -     - -0.2593    0.1631 

Working Mothers & Mothers’ Occup in Agri. Empl. & Unsk Man 0.6060    0.2295     -     - 0.5008    0.1425 0.4847    0.2761 

Working Mothers & Mothers Secondary+ Education     -     -     -     - 0.9269    0.4214     -     - 

Working Mothers & 2-5 Children Ever Born     -     -     -     - 0.2398    0.1200 0.7886    0.2549 

Working Mothers & 6+ Children Ever Born 0.5139     0.1634     -     -     -     -     -     - 

Working Mothers & Last 5 Year Birth of 2 Children     -     - 0.2765     0.1420     -     -     -     - 

Working Mothers & Last 5 Year Birth of 3+ Children -0.4297      0.1917     -     - -0.4678      0.1656 1.3501    0.4695 

Working Mothers & Divorced Mothers 1.0807    0.4532     -     - 0.9693 0.4285     -     - 

Working Mothers & Protestant Mothers 0.5371  0.1600     -     - 0.2071    0.1602 0.7656    0.3490 

Working Mothers & Muslim Mothers 0.5673     0.1598     -     -     -     -     -     - 

Working Mothers & Mothers with Traditional/Other Religion     -     - -1.0485    0.3631     -     -     -     - 

2-5 Children Ever Born & Mothers Primary Education     -     -     -     - -0.2573    0.1748     -     - 

2-5 Children Ever Born & Mothers Secondary+ Education     -     -     -     - 1.1537     0.3994   

2-5 Child Ever Born & Moth. Occup in Cler Sale Serv & Sk Man     -     - -0.4213    0.3395     -     - -1.4426    0.4552 

2-5 Child Ever Born & Moth. Occup in Agri Empl & Unsk Man 0.4954  0.1603     -     -     -     - -0.5700    0.2322 

2-5 Children Ever Born & Last 5 Year Birth of 2 Children      -     - -0.2360    0.1189 -0.3307    0.1223 -0.2937      0.1341 

2-5 Children Ever Born & Divorced Mothers -0.7720    0.4215     -     - -0.6706    0.3719     -     - 
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2-5 Children Ever Born & Separated Mothers     -     - 0.6064    0.5152     -     -     -     - 

2-5 Children Ever Born & Protestant Mothers     -     - -0.2070    0.1565     -     -     -     - 

2-5 Children Ever Born & Muslim Mothers     -     - -1.0057    0.2108 0.2235    0.1182     -     - 

6+ Child Ever Born & Moth Occup in Cleric Sale Serv & Sk Man -0.3759    0.2055 -0.7427    0.3567     -     - -1.1959     0.4148 

6+ Children Ever Born & Divorced Mothers     -     -     -     -     -     - 1.9632  1.0184 

6+ Children Ever Born & Muslim Mothers     -     - -0.7840    0.2097     -     -     -     - 

Last 5 Year Birth of 2 Children & Mothers’ Occup in Agri. Empl. 

& Unskilled Manual 

 

-0.2165    

 

0.1224 

 

    - 

 

    - 

 

-0.2335    

 

0.1102 

     

    - 

     

    - 

Last 5 Year Birth of 2 Children & Protestant Mothers     -     - 0.5378      0.1656 0.2898    0.1404 0.5652     0.1370 

Last 5 Year Birth of 2 Children & Muslim Mothers     -     - 0.3403    0.1464     -     -     -     - 

Last 5 Yr Birth of 3+ Child. & Mothers with Trad/Other Religion     -     -     -     - 0.7530    0.2530     -     - 

Last 5 Year Birth of 3+ Children & Mothers’ Occup in Cleric, 

Sale, Serv & Skilled Manual 

     

    - 

     

    - 

    -     -      

    - 

     

    - 

 

-1.5980    

 

0.4697 

Last 5 Year Birth of 3+ Children & Mothers’ Occup in Agri. 

Empl. & Unskilled Manual 

     

    - 

     

    - 

    -     -      

    - 

     

    - 

 

-0.8800  

 

0.4709 

Last 5 Year Birth of 3+ Children & Mothers’ Primary Education     -     - -0.5742    0.2336     -     - -0.7031    0.2069 

Last 5 Year Birth of 3+ Children & Divorced Mothers -2.3550    0.7491     -     - -1.4765    0.8504     -     - 

Last 5 Year Birth of 3+ Children & Protestant Mothers     -     - 0.3591    0.2676 0.3751    0.2148 0.9321    0.2094 

Last 5 Year Birth of 3+ Children & Muslim Mothers 0.3620    0.1910 0.6414    0.2245     -     -     -     - 

Last 5 Yr Birth of 3+ Child. & Mothers with Trad/Other Religion 1.7036    0.7876     -     - 2.0122    0.6231 -2.5730  1.6811 

Divorced Moth. & Mothers’ Occup in Cleric Sale Serv & Sk Man     -     -     -     -     -     - -0.6610    0.4771 

Divorced Mothers & Mothers’ Occup in Agri Empl & Unsk Man     -     -     -     - -0.7724     0.3772 -0.9993    0.4690 

Divorced Mothers & Mothers’ Primary Education -0.9967    0.4965     -     - -0.9538  0.4761     -     - 

Separated Mothers & Mothers’ Occup in Cler Sale Ser & Sk Man     -     - 1.9523  1.0930     -      -     -     - 

Separated Mothers & Muslim Mothers     -     - 1.1197    0.5418     -      -     -     - 

Protestant Mothers & Urban Residence     -     -     -     - 1.0301    0.4123     -     - 

Protestant Mothers & Mothers’ Occup in Cler Sale Ser & Sk Man     -     -     -     -     -     - -0.9606     0.3448 

Protestant Mothers & Mothers’ Occup in Agri Empl & Unsk Man     -     -     -     - 0.2435    0.1682 -0.7660     0.3653 

Protestant Mothers & Mothers’ Primary Education -0.3953    0.2217 0.6870    0.1480 -0.2492    0.1938 0.3408    0.1598 

Muslim Moth. & Mothers’ Occup in Cleric Sale Serv & Sk Man     -     - 0.4030    0.1997     -     -     -     - 

Muslim Mothers & Mothers’ Occup in Agri. Empl. & Unsk Man -0.3889    0.1550 0.3712     0.1638     -     -     -     - 

Muslim Mothers & Mothers’ Primary Education -0.2958    0.2337     -     - -0.4040    0.2039     -     - 

Muslim Mothers & Mothers’ Secondary+ Education     -     - 1.3788    0.5182     -     -     -     - 

Mothers with Trad/Other Religion & Mothers’ Occup in Cleric 

Sale Serv & Skilled Manual 

     

    - 

    

    - 

 

1.0728    

 

0.5951 

     

    - 

     

    - 

 

    - 

 

    - 
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Table A.9 - The Final Logit Model in Relation to Mothers’ SES, Bio-demographic and Background Characteristics for the Factor 

Associated with h12y = 1, where No Treatment of Diarrhoea for EDHS 2000 and 2005 Data  

 

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Wealth Index – Poorer (vs. Poorest) 0.2842    0.1532 -0.3988    0.2127 -0.2463    0.2232     -     - 

Wealth Index – Middle (vs. Poorest)      -     - -0.4897    0.2501     -     - -0.1763    0.2666 

Wealth Index – Richer (vs. Poorest)      -     - -0.5721    -0.2342 0.2634    0.2237 -0.5776    0.2293 

Wealth Index – Richest (vs. Poorest)      -     - -1.1982     0.2667     -     - -1.2670    0.2210 

Place of Residence – Urban (vs. Rural)  -0.5831    0.2001     -     - -0.3269    0.2966     -     - 

Mothers’ Age at Birth: 20-34 Years ( vs. 15-19 Years)      -     -     -     - -0.3767    0.2277     -     - 

Mothers’ Occup in Cleric, Sale, Serv & Sk Man. (vs. Not Work.)      -     - -0.1948    0.2089 0.2326    0.3519     -     - 

Mothers’ Occup in Agri. Empl. & Unsk Man (vs. Not Working) 0.0576    0.1504 -0.2243    0.2557     -     - -0.1447    0.2862 

Mothers’ Primary Education (vs. No Education) -0.6013    0.2362 -0.4536    0.1820 -0.3019    0.4313 -0.3400    0.2166 

Mothers’ Secondary+ Education (vs. No Education) -0.9055    0.4126 -0.7441    0.2936 0.2943     0.5204 -1.3226    0.5654 

Mothers’ Work Status: Working (vs. Not Working)      -     -     -     - -0.3242    0.2169 -0.2830 0.1882 

Children Ever Born: 2-5 Children ( vs. 1 child)  0.4377    0.1609     -     - 1.0145    0.2098 -1.0674    0.5676 

Children Ever Born: 6+ Children ( vs. 1 child)  0.4519    0.1705 1.5564    0.7982 0.6869    0.1790     -     - 

Birth in Last 5 Year: 3+ Children (vs. 1 child)      -     -     -     -     -     - 0.4889     0.2243 

Married Mothers (vs. Unmarried Mothers)               -     - 0.3235    0.3218     -     - 0.1763    0.4544 

Divorced Mothers (vs. Unmarried Mothers)             -     - 1.0244    0.5900     -     - 1.8818    0.6791 

Separated Mothers (vs. Unmarried Mothers)         0.6674    0.4066     -     - 0.9602    0.5849 2.2769  1.1257 

Protestant Mothers (vs. Orthodox/Catholic)                     -0.7600     0.2252     -     - -1.2025    0.2393     -     - 

Muslim Mothers (vs. Orthodox/Catholic)       -0.5496    0.1641 -0.2029    0.1563 -0.5804    0.1939 -0.4502    0.1648 

Mothers with Trad/Other Religion (vs. Orthodox/Catholic)                           -     -     -     -     -     -  5.0060 2.2207 

Poorer Quintile & Mothers’ Age at Birth: 20-34 Years     -     -     -     - 0.6238    0.2747     -     - 

Poorer Quintile & Urban Residence -0.9230    0.4528     -     - -1.3234    0.5101     -     - 

Poorer Quintile & Mothers’ Occup in Cleric Sale, Serv & Sk Man     -     -     -     - 0.7631    0.3702     -     - 

Poorer Quintile & Mothers Primary Education      -     - 1.1365    0.5393     -     -     -     - 

Poorer Quintile & Mothers Secondary+ Education  1.0066    0.5848     -     -     -     -     -     - 

Middle Quintile & Urban Residence -0.9230    0.4528     -     -     -     -     -     - 

Middle Quintile & Mothers’ Occup in Agri. Empl. & Unsk Man      -     - -0.6577    0.3597     -     -     -     - 

Middle Quintile & 2-5 Children Ever Born     -     -     -     -     -     - -0.4962     0.2829 

Middle Quintile & Muslim Mothers     -     - -0.5057    0.2935     -     - -0.3937    0.2636 

Middle Quintile & Mothers Primary Education     -     -     -     -     -     - -0.3813 0.3235 
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Richer Quintile & Mothers Secondary + Education     -     -     -     - -2.3103    0.7307     -     - 

Richer Quintile & 2-5 Children Ever Born      -     - -0.5416    0.3447      -     - 0.4238    0.3084 

Richer Quintile & Protestant Mothers     -     -     -     - -0.4750    0.3422     -     - 

Richer Quintile & Muslim Mothers     -     -     -     - -0.6535    0.2923     -     - 

Richest Quintile & Urban Residence     -     - 0.4532    0.3110     -     -     -     - 

Richest Quintile &  Working Mothers     -     -     -     -     -     - 0.8290 0.3488 

Richest Quintile & 6+ Children Ever Born      -     - -0.4490    0.3757     -     -     -     - 

Urban Residence & Mothers’ Occup in Cler. Sale Serv & Sk Man     -     - -0.5115    0.4000     -     -     -     - 

Mothers’ Age at Birth: 20-34 Years & Mothers Primary Educ.     -     -     -     - 1.1430    0.4157     -     - 

Mothers’ Age at Birth: 20-34 Years & Protestant Mothers     -     -     -     - 0.9025    0.2619     -     - 

Working Mothers & Mothers’ Age at Birth: 20-34 Years     -     -     -     - 0.4037    0.2590     -     - 

Working Mothers & Mothers’ Occup in Cler Sale Serv & Sk Man     -     -     -     - -0.7305    0.3759     -     - 

Working Mothers & 2-5 Children Ever Born     -     -     -     - -0.6408    0.2386     -     - 

Working Mothers & Muslim Mothers     -     -     -     - 0.6324    0.2321     -     - 

Working Mothers & Mothers with Traditional/Other Religion     -     -     -     -     -     - -4.5139 1.6059 

Moth. Primary Educ & Moth. Occup in Agri. Empl. & Unsk Man     -     - -0.7828    0.4001     -     - -1.0462    0.3737 

2-5 Children Ever Born & Mothers Primary Education     -     -     -     - -1.3060    0.4633   

2-5 Children Ever Born & Mothers Secondary+ Education -0.4797    0.4561     -     - -1.0354    0.5695 1.3048 0.6948 

2-5 Child Ever Born & Moth. Occup in Agri. Empl. & Unsk Man      -     -     -     -     -     - -0.5245    0.2920 

2-5 Children Ever Born & Married Mothers     -     -     -     -     -     - 1.0781  0.5748 

2-5 Children Ever Born & Protestant Mothers  0.4348    0.2642     -     -     -     -   

2-5 Children Ever Born & Mothers with Trad/Other Religion     -     -     -     -     -     - -2.4992  1.3999 

6+ Children Ever Born & Urban Residence -0.7737    0.3610   -1.4051    0.4764     -     - 

6+ Child Ever Born & Moth Occup in Agri. Empl. & Unsk Man      -     - 0.6049    0.3783     -     -     -     - 

6+ Children Ever Born & Mothers Primary Education     -     -     -     - -1.1235    0.4908     -     - 

6+ Children Ever Born & Mothers Secondary+ Education 2.2046  1.2286     -     -     -     -     -     - 

6+ Child Ever Born & Married Mother      -     - -1.2480    0.8170     -     -     -     - 

Last 5 Yr Brt 3+ Child & Moth Occup in Agr Empl & Unsk Man     -     -     -     -     -     - -0.7846    0.5559 

Protestant Mothers & Urban Residence     -     -     -     - 1.1607    0.6170     -     - 

Protestant Moth & Mothers’ Occup in Cleric Sale Serv & Sk Man      -     -     -     - 0.8553    0.3475     -     - 

Protestant Mothers & Mothers’ Primary Education 0.6330    0.3775     -     -     -     -     -     - 

Muslim Mothers & Urban Residence     -     -     -     - -1.3696    0.4613     -     - 

Muslim Mothers & Mothers’ Occup in Agri. Empl. & Unsk Man     -     - 0.4844    0.3469     -     - 0.5936    0.3069 

Muslim Mothers & Mothers’ Primary Education 0.7496    0.3662     -     - 0.4197    0.3493 0.8044    0.3141 

Mothers with Trad/Other Religion & Mothers’ Primary Educ.     -     -     -     -     -     - -1.9319     0.3710 
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Table A.10 - The Final Logit Model in Relation to Mothers’ SES, Bio-demographic and Background Characteristics for the Factor 

Associated with h32y = 1, where No Treatment of Fever/cough for EDHS 2000 and 2005 Data 

  

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Wealth Index – Middle (vs. Poorest) 0.1433    0.1565     -     -     -     -     -     - 

Wealth Index – Richer (vs. Poorest)     -     - -0.3634    0.2219     -     -     -     - 

Wealth Index – Richest (vs. Poorest)     -     - -0.9134     0.2416 0.4576    0.1513 -0.8817    0.1501 

Place of Residence – Urban (vs. Rural)  -1.3925    0.1666 -0.2860     0.2454 -1.3932    0.1640     -     - 

Mothers’ Age at Birth: 20-34 Years ( vs. 15-19 Years)      -     - -0.2941    0.1566     -     -     -     - 

Mothers’ Occup in Prof, Tech & Manag (vs. Not Working)     -     -     -     - 0.8544    0.6751     -     - 

Mothers’ Occup in Cleric, Sale, Serv & Sk Man. (vs. Not Work.)     -     -     -     - 0.4218     0.1384 0.3143    0.3203 

Mothers’ Occup in Agri. Empl. & Unsk Man (vs. Not Working)     -     -     -     -     -     -     -     - 

Mothers’ Primary Education (vs. No Education) -0.7455 0.2029 -0.5595    0.2209 -0.7464    0.1361 -0.7391    0.1591 

Mothers’ Secondary+ Education (vs. No Education) -0.9340 0.2214 -0.5419     0.5422 -1.2213    0.2642 -1.7696    0.2659 

Mothers’ Work Status: Working (vs. Not Working)     -     - -0.2794    0.1365     -     - -0.4552     0.1375 

Children Ever Born: 2-5 Children ( vs. 1 child)   0.3441   0.1376     -     -     -     -     -     - 

Children Ever Born: 6+ Children ( vs. 1 child)  0.3708   0.1406 0.5675    0.2311     -     - 0.2714    0.1214 

Birth in Last 5 Year: 2 Children (vs. 1 child)   0.0362 0.1098 0.1819    0.1867     -     -     -     - 

Cohabited Mothers (vs. Unmarried Mothers)           -     -     -     -     -     - 5.2418  2.4451 

Widowed Mothers (vs. Unmarried Mothers)         1.4401    0.6303     -     - 2.2038  1.0729     -     - 

Separated Mothers (vs. Unmarried Mothers)             -     -     -     - -1.3713    0.3345         -     - 

Protestant Mothers (vs. Orthodox/Catholic)                     -1.0576 0.1710 -0.6617    0.1788 -0.6429    0.1255 -0.7116    0.1477 

Muslim Mothers (vs. Orthodox/Catholic)       -0.5413 0.0885 -0.3665    0.1436 -0.5842    0.0929 -0.6985    0.1532 

Mothers with Trad/Other Religion (vs. Orthodox/Catholic)                           -     -     -     - 0.5255    0.2699     -     - 

Middle Quintile & 2-5 Children Ever Born 0.2548 0.1997     -     -     -     -     -     - 

Middle Quintile & Birth in Last 5 Year: 2 Children -0.3017   0.1988         -     -     -     -     -     - 

Richer Quintile & Urban Residence     -     - 1.5246    0.7554     -     -     -     - 

Richer Quintile & Birth in Last 5 Year: 2 Children     -     - 0.4408    0.3320     -     -     -     - 

Richest Quintile & Mothers’ Occup in Cler. Sale Serv & Sk Man      -     -     -     - -0.9910    0.2829     -     - 

Richest Quintile & Mothers Secondary+ Education     -     - -0.5563    0.6014 1.0712     0.4190     -     - 

Richest Quintile & Birth in Last 5 Year: 2 Children     -     - 0.4034    0.2934     -     -     -     - 

Richest Quintile & Mothers with Trad/Other Religion     -     -     -     - -2.4126     0.7205     -     - 

Urban Residence & Mothers Primary Education 0.6323    0.2564     -     - 1.0744    0.3211     -     - 

Moth Primary Educ & Moth Occup in Cleric Sale Serv & Sk Man     -     -     -     - -0.4846    0.2614 -0.5736     0.3791 
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Moth Secondary Educ & Moth Occu in Cler Sale Serv & Sk Man     -     -     -     - -0.7025     0.3327     -    - 

Working Mothers & Cohabited Mothers     -     -     -     -     -     - -3.9602  2.2170 

2-5 Children Ever Born & Mothers Primary Education -0.3468   0.2204     -     -     -     -     -     - 

6+ Children Ever Born & Urban Residence     -     - -1.6068    0.4762     -     -     -     - 

6+ Children Ever Born & Mothers Secondary+ Education 1.1401 0.5373     -     -     -     -     -     - 

6+ Children Ever Born & Birth in Last 5 Year: 2 Children     -     - -0.4991    0.2872     -     -     -     - 

6+ Children Ever Born & Protestant Mothers 0.3334    0.2702     -     -     -     -     -     - 

Birth in Last 5 Year: 2 Children & Urban Residence 0.4583 0.2394     -     -     -     -     -     - 

Birth in Last 5 Year: 2 Children & Mothers Primary Education     -     - -0.4039    0.2796     -     -     -     - 

Birth in Last 5 Yr: 2 Children & Mothers Secondary+ Education -0.6510 0.3403     -     -     -     -     -     - 

Birth in Last 5 Yr: 2 Children & Protestant Mothers  0.6348 0.2216     -     -     -     -     -     - 

Cohabited Mothers & Mothers’ Primary Education     -     -     -     -     -     - -4.1383  1.9932 

Widowed Mothers & Mothers’ Secondary+ Education      -     -     -     - -3.0889  2.5068     -     - 

Widowed Mothers & Protestant Mothers -2.3115  1.0210     -     -     -     -     -     - 

Widowed Mothers & Muslim Mothers -1.3147   0.8258     -     - -1.8306  1.2431     -     - 

Separated Mothers & Mothers’ Primary Education     -     -     -     - 1.1789    0.6569     -     - 

Separated Mothers & Mothers’ Occup in Agr Empl & Unsk Man     -     -     -     - 1.0756    0.5867     -     - 

Protestant Mothers & Urban Residence     -     -     -     - -0.6291    0.4140     -     - 

Protestant Mothers & Moth Occup in Cler Sale Serv & Sk Man     -     -     -     -      -     - 0.8379     0.4403 

Protestant Mothers & Mothers’ Primary Education 0.7032    0.2717 0.6134    0.2944 0.9687     0.2764     -     - 

Protestant Mothers & Mothers’ Secondary+ Education     -     -     -     - 1.1046    0.4771     -     - 

Muslim Mothers & Mothers’ Occup in Cler Sale Serv & Sk Man.     -     -     -     -     -     - -0.5109    0.4096 

Muslim Mothers & Mothers’ Primary Education     -     -     -     -     -     - 0.4862    0.2845 

Muslim Mothers & Mothers’ Secondary+ Education     -     -     -     - 1.2921    0.5462     -     - 
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Table A.11 - The Final Logit Model in Relation to Mothers’ SES, Bio-demographic and Background Characteristics for the Factor 

Associated with h12z = 1, where Medical Treatment of Diarrhoea for EDHS 2000 and 2005 Data 

  

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Wealth Index – Poorer (vs. Poorest)     -     - 0.4777    0.2264 0.4689     0.3257 0.4336    0.2248 

Wealth Index – Middle (vs. Poorest)     -     - 1.0110    0.2143 0.9543    0.3133 0.5357    0.1670 

Wealth Index – Richer (vs. Poorest)     -     - 0.7535    0.2412     -     -     -     - 

Wealth Index – Richest (vs. Poorest) 0.2818   0.1722 1.4519     0.2458     -     - 0.9521     0.1940 

Place of Residence – Urban (vs. Rural)  0.7515    0.3379 -0.2971    0.2579 0.3924     0.5000     -     - 

Mothers’ Age at Birth: 20-34 Years ( vs. 15-19 Years)      -     -     -     - 0.1185    0.1985     -     - 

Mothers’ Occup in Cleric, Sale, Serv & Sk Man. (vs. Not Work.)  0.3194   0.1843     -     -     -     -     -     - 

Mothers’ Occup in Agri. Empl. & Unsk Man (vs. Not Working)     -     -     -     -     -     - -0.0508    0.1984 

Mothers’ Primary Education (vs. No Education) 0.4065    0.1900 0.6123    0.1903 0.4210  0.4734 1.0765 0.1989 

Mothers’ Secondary+ Education (vs. No Education) 0.6957   0.2583 0.7448    0.3070     -     - 0.1558   0.4474 

Mothers’ Work Status: Working (vs. Not Working)     -     -     -     - 0.2837    0.2394     -     - 

Children Ever Born: 2-5 Children ( vs. 1 child)  -0.6994 0.2109     -     - -1.5151    0.3250     -     - 

Children Ever Born: 6+ Children ( vs. 1 child)  -0.5423 0.2523 -0.5951    0.1795 -0.7278    0.2723 -0.5029    0.1456 

Birth in Last 5 Year: 2 Children (vs. 1 child)  -0.1978 0.1926     -     -     -     -     -     - 

Birth in Last 5 Year: 3+ Children (vs. 1 child)  0.4175 0.3119     -     -     -     - -0.7425   0.3268 

Cohabited Mothers (vs. Unmarried Mothers)       1.5687    0.5942 0.9413    0.5084     -     - 0.9921     0.6471 

Divorced Mothers (vs. Unmarried Mothers)             -     - -0.7846    0.5620 -8.0374  3.7407 -1.2027     0.6641 

Separated Mothers (vs. Unmarried Mothers)         -1.4309 0.6313 -1.4178    0.8084 -3.1907  1.8698     -     - 

Protestant Mothers (vs. Orthodox/Catholic)                         -     - -0.3984    0.1845     -     - -0.3685    0.1723 

Muslim Mothers (vs. Orthodox/Catholic)       0.0809 0.1846     -     - 0.2312    0.3487 0.5962    0.1684 

Poorer Quintile & Urban Residence     -     -     -     - 0.6050    0.4923     -     - 

Poorer Quintile & Mothers Primary Education      -     - -0.9703    0.5480     -     - -1.1806    0.5116 

Poorer Quintile & Urban Residence     -     -     -     - -0.6811    0.3764     -     - 

Poorer Quintile & 2-5 Children Ever Born     -     -     -     - -0.7494    0.3798     -     - 

Poorer Quintile & Muslim Mothers      -     -     -     - -0.7168    0.4369 -0.4546    0.3034 

Middle Quintile & Mothers’ Age at Birth: 20-34 Years      -     -     -     - -1.3173    0.3520     -     - 

Middle Quintile & Urban Residence     -     -     -     - -0.9073    0.5127     -     - 

Middle Quintile & Mothers’ Occup in Agri. Empl. & Unsk Man     -     -     -     -     -     - 0.4505    0.3270 

Middle Quintile & 6+ Children Ever Born      -     -     -     - -0.8054    0.4070     -     - 

Middle Quintile & Widowed Mothers      -     -     -     - 3.6629  1.8784     -     - 
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Middle Quintile & Protestant Mothers     -     - -0.4566    0.3732     -     -     -     - 

Richer Quintile & 6+ Children Ever Born     -     - 0.5096    0.3603     -     -     -     - 

Richest Quintile & Urban Residence -0.4488    0.3351     -     -     -     -     -     - 

Richest Quintile & Mothers’ Occup in Cler. Sale Serv & Sk Man   0.8315    0.3508     -     -     -     -     -     - 

Richest Quintile & Mothers Primary Education -1.0140    0.5105     -     -     -     -     -     - 

Richest Quintile & Cohabited Mothers     -     - -1.7140  1.3524     -     -     -     - 

Urban Residence & Mothers’ Occup in Cler. Sale Serv & Sk Man -0.7499    0.3209     -     -     -     -      -     - 

Urban Residence & Mothers Primary Education     -     -     -     - 0.5792    0.4965     -     - 

Mothers’ Age at Birth: 20-34 Years &  Mothers Primary Educ.     -     -     -     - -1.5633    0.5018     -     - 

Mothers’ Age at Birth: 20-34 Years & Widowed Mothers     -     -     -     - 3.0159  1.8017     -     - 

Moth Primary Educ & Moth. Occup in Agri. Empl. & Unsk Man     -     -     -     -     -     - 1.0681  0.3690 

Working Mothers &  2-5 Children Ever Born     -     -     -     - 0.8611    0.2917     -     - 

Working Mothers & Widowed Mothers     -     -     -     - 2.9967  1.5545     -     - 

Working Mothers & Muslim Mothers     -     -     -     - -0.7205    0.3030     -     - 

2-5 Children Ever Born & Urban Residence 1.1364 0.3949     -     - 1.2846    0.5222     -     - 

2-5 Children Ever Born & Mothers Primary Education     -     -     -     - 1.0391    0.5543     -     - 

2-5 Children Ever Born & Last 5 Year Birth of 3+ Children -0.6964 0.4517     -     -     -     -     -     - 

2-5 Children Ever Born & Muslim Mothers      -     -     -     - 0.6983    0.3732     -     - 

6+ Child Ever Born & Urban Residence 1.2811   0.4690     -     - 1.4113    0.6035     -     - 

6+ Children Ever Born & Mothers Primary Education     -     - 0.5026    0.3696 0.8237    0.5847     -     - 

6+ Children Ever Born & Mothers Secondary+ Education     -     -     -     -     -     - 2.8706 1.4943 

6+ Children Ever Born & Last 5 Year Birth of 3+ Children     -     -     -     -     -     - 0.6010    0.4535 

6+ Children Ever Born & Widowed Mothers     -     -     -     - 3.2294    1.3918     -     - 

6+ Children Ever Born & Muslim Mothers -0.4784 0.2749     -     - -0.5824    0.4210     -     - 

Last 5 Year Birth of 2 Children & Urban Residence  -0.4578 0.3389     -     -     -     -     -     - 

Last 5 Year Birth of 2 Children & Muslim Mothers 0.5161 0.2424     -     -     -     -     -     - 

Last 5 Yr Birt of 3+ Child & Moth Occ in Agr Emp & Unsk Man     -     -     -     -     -     - 0.7042    0.6080 

Last 5 Year Birth of 3+ Children & Mothers Primary Education -1.6916 1.1053     -     -     -     -     -     - 

Last 5 Year Birth of 3+ Children & Separated Mothers 3.7261 1.5919     -     -     -     -     -     - 

Widowed Mothers & Urban Residence     -     -     -     - 3.5481  2.5844     -     - 

Widowed Mothers & Mothers’ Primary Education     -     -     -     - -3.8131  3.0020     -     - 

Widowed Mothers & Muslim Mothers     -     -     -     - 3.2294    1.3918     -     - 

Protestant Mothers & Mothers’ Secondary+ Education     -     -     -     -     -     -  0.9580  0.7031 

Muslim Mothers & Urban Residence     -     -     -     - 1.5725    0.4322     -     - 

Muslim Mothers & Mothers’ Primary Education     -     -     -     - 0.8691    0.4412 -1.3329    0.3269 
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Table A.12 - The Final Logit Model in Relation to Mothers’ SES, Bio-demographic and Background Characteristics for the Factor 

Associated with h32z = 1, where Medical Treatment of Fever/cough for EDHS 2000 and 2005 Data  

  

Variable 2000 Un-weighted 2005 Un-weighted 2000  Weighted 2005  Weighted 
Coefficient Robust SE Coefficient Robust SE Coefficient SE Coefficient  SE 

Wealth Index – Middle (vs. Poorest) 0.1608    0.1887 0.3253    0.2423     -     - 0.1492    0.2628 

Wealth Index – Richer (vs. Poorest)     -     - 0.4042    0.2237     -     -     -     - 

Wealth Index – Richest (vs. Poorest)     -     - 0.9524    0.2129 0.3944 0.3126 0.8586    0.1857 

Place of Residence – Urban (vs. Rural)  1.0449    0.1518 -0.8542    0.6983 0.2811 0.3375     -     - 

Mothers’ Age at Birth: 20-34 Years ( vs. 15-19 Years)  -0.0484    0.1186 0.2140    0.1633 -0.1682   0.1494     -     - 

Mothers’ Occup in Prof, Tech & Manag (vs Not Working)     -     -     -     -     -     - 1.3531  1.1621 

Mothers’ Occup in Agri. Empl. & Unsk Man (vs. Not Working) -0.4627    0.1202     -     -     -     -     -     - 

Mothers’ Primary Education (vs. No Education) 0.6710    0.2480 0.6106    0.1912 0.1821 0.3945 0.8694    0.1597 

Mothers’ Secondary+ Education (vs. No Education) 1.1027    0.1997 0.9970    0.2569 1.0096 0.3339 0.8574    0.5768 

Mothers’ Work Status: Working (vs. Not Working)     -     - 0.3247     0.1566     -     - 0.1177    0.1678 

Children Ever Born: 2-5 Children ( vs. 1 child)  -0.4424    0.1323     -     - -0.5337 0.1583     -     - 

Children Ever Born: 6+ Children ( vs. 1 child)  -0.6962    0.1660 -0.1300    0.2017 -0.4056 0.1754 -0.0645     0.1435 

Birth in Last 5 Year: 3+ Children (vs. 1 child)      -     -     -     - -0.6210   0.5438     -     - 

Widowed Mothers (vs. Unmarried Mothers)           -     -     -     - -1.7709 1.1515     -     - 

Protestant Mothers (vs. Orthodox/Catholic)                     0.6223    0.1639 0.6261    0.2009 0.2135    0.1592 0.4049    0.1691 

Muslim Mothers (vs. Orthodox/Catholic)       0.5209    0.1088 0.4474    0.2043 0.3181   0.1830 0.4572    0.1970 

Mothers with Trad/Other Religion (vs. Orthodox/Catholic)                           -     -     -     -     -     - -1.0560    0.8226 

Middle Quintile & Mothers’ Age at Birth: 20-34 Years  -0.3268    0.2275     -     -     -     -     -     - 

Middle Quintile & Urban Residence     -     - 2.3519    0.9528     -     -     -     - 

Middle Quintile & 6+ Children Ever Born      -     - -0.5876    0.3692     -     - -1.0742    0.3297 

Middle Quintile & Protestant Mothers -0.9148    0.3428     -     -     -     - 0.5336    0.3381 

Middle Quintile & Muslim Mothers     -     - 0.4291    0.3375     -     - 0.7130    0.3388 

Richer Quintile & Muslim Mothers     -     - -0.4861    0.4045     -     -     -     - 

Richest Quintile & Urban Residence     -     - 1.4418    0.6990     -     -     -     - 

Richest Quintile & Mothers Secondary Education     -     -     -     - -1.2419 0.4610 0.9071     0.6461 

Richest Quintile & 2-5 Children Ever Born     -     -     -     - -0.6436 0.3651     -     - 

Richest Quintile & 6+ Children Ever Born     -     -     -     - -0.5440 0.4044     -     - 

Richest Quintile & Muslim Mothers     -     -     -     -     -     - 0.4327    0.3791 

Urban Residence & Mothers’ Occup in Agri. Empl. & Unsk Man 1.1518    0.4087     -     -     -     -     -     - 
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Urban Residence & Mothers Primary Education -0.4378    0.2648     -     -     -     -     -     - 

Urban Residence & Mothers Secondary+ Education     -     -     -     -  0.9712   0.4319     -     - 

Mothers’ Age at Birth: 20-34 Yrs & Last 5 Yr Birth of 3 Children     -     -     -     - 0.8786    0.5184     -     - 

Mothers’ Age at Birth: 20-34 Years & Mothers Primary Educ.      -     -     -     - -0.8429 0.3206     -     - 

Mothers’ Age at Birth: 20-34 Years & Widowed Mothers     -     -     -     - 1.5892 1.2426     -     - 

Mothers’ Age at Birth: 20-34 Years & Muslim Mothers     -     -     -     - 0.2472    0.2108     -     - 

Working Mothers & 6+ Children Ever Born     -     - -0.4676    0.3655     -     -     -     - 

Working Mothers & Muslim Mothers     -     -     -     -     -     - 0.3646     0.2759 

Working Mothers & Mothers with Traditional/Other Religion      -     -     -     -     -     - 1.7300    0.8791 

2-5 Children Ever Born  & Urban Residence     -     -     -     - 1.0642 0.3320     -     - 

2-5 Children Ever Born & Mothers Primary Education 0.3220    0.2338     -     - 1.3049 0.3972     -     - 

2-5 Children Ever Born & Widowed Mothers     -     -     -     - -2.2958    1.4435     -     - 

6+ Child Ever Born  & Urban Residence     -     - 1.5717    0.4651  0.5073    0.4399     -     - 

6+ Child Ever Born & Moth Occup in Agri. Empl. & Unsk Man 0.4485    0.1999     -     -     -     -     -     - 

6+ Children Ever Born & Mothers Primary Education     -     -     -     - 0.8267 0.4576     -     - 

6+ Children Ever Born & Mothers Secondary+ Education -1.3662    0.6972     -     - -1.4467 0.6777     -     - 

6+ Children Ever Born & Last 5 Year Birth of 3+ Children     -     -     -     - -0.5701    0.3715     -     - 

Last 5 Year Birth of 3+ Children & Urban Residence     -     -     -     - 0.7466    0.4571     -     - 

Last 5 Yr Birth of 3+ Children & Mothers Primary Education     -     -     -     - -0.9355 0.4859     -     - 

Last 5 Yr Birth of 3+ Children & Mothers Secondary+ Education     -     -     -     - -0.8346    0.5892     -     - 

Last 5 Year Birth of 3+ Children & Protestant Mothers     -     -     -     - 1.3939    0.3599     -     - 

Widowed Mothers & Muslim Mothers     -     -     -     - 1.3410 1.1108     -     - 

Protestant Mothers & Urban Residence     -     - -0.8954    0.4325     -     -     -     - 

Protestant Mothers & Mothers’ Primary Education -0.4582  0.3060 -0.3948    0.3124 -0.4649 0.3298     -     - 

Protestant Mothers & Mothers’ Secondary+ Education -0.8145    0.4162     -     - -0.9348    0.4844     -     - 

Muslim Mothers & Urban Residence     -     - -0.8379    0.4151 0.5770   0.3366     -     - 

Muslim Mothers & Mothers’ Primary Education -0.4683  0.2580     -     -     -     - -0.8602    0.3156 

Muslim Mothers & Mothers’ Secondary+ Education     -     -     -     -  -1.0788   0.6214     -     - 

Mothers with Trad/Other Religion & Mothers’ Primary Educ.     -     -     -     -     -     - 1.7716    0.8745 
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Appendix B: Calculation of Synthetic Cohort Probabilities of Dying 

 

The procedure for calculating synthetic cohort probabilities of dying is based on the 

procedure first developed by Somoza (1980) and modified by Rutstein (1984). 

Probabilities of dying are built up from probabilities calculated for specific age 

intervals: less than 1 month, 1-2 months, 3-5 months, 6-11 months, 12-23 months, 

24-35 months (2 years), 36-47 months (3 years), and 48-59 months (4 years). The 

probability of dying is the result of dividing the number of deaths occurring in the 

relevant age interval for children who were exposed to death in a specific calendar 

period by the number of children exposed in the calendar period. 

 

The figure below shows that three groups of children are exposed to death between 

ages a and b during the time t to t': 

(1) Children born between t-a (age a at time t) and t'-b (age b at time t'), 

(2) Children born between t-b and t-a, and 

(3) Children born between t'-b and t'-a. 

 

Figure B.1 - Cohorts Used to Calculate Synthetic Rates, Demographic and Health 

Surveys  

 

Source: Mahy, (2003) 
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Children in the first group were exposed during the entire period in question, while 

children in the latter groups have been exposed only during part of that period. Due 

to the short length of the intervals used to code age at death, it can be safely assumed 

that in the latter case half of the deaths and exposure occurred in the relevant period. 

The numerator thus becomes the sum of all deaths at ages a to b among children born 

between t-a and t'-b, plus half of the deaths among children born between t-b and t'-

a, plus half of the deaths among children born between t'-b and t'-a. Similarly, the 

denominator becomes the number of children born between t-a and t'-b who survived 

to age a plus half of the children born between t-b and t-a who survived to age a, 

plus half the children born between t'-b and t'-a who survived to age a. 

 

An exception must be made for the period immediately before the survey since all 

deaths recorded for children exposed during this period must have occurred before 

the date of the survey. Therefore, all the deaths (rather than half) are counted for 

children born between t'-b and t'-a, although the children have been exposed on 

average for half of the time. 
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Appendix C - Sample Error for Ethiopia 2000 and 2005 DHS 
 

Table C.1 - Sampling Error and Childhood Mortality Rate Estimation for National Sampling Ethiopia 2000 DHS  

 
Variables Value (R)  Standard 

Error (SE) 

Number of Cases  Design 

Effect 

(DEFT) 

Relative 

Error 

(SE/R) 

Confidence limit  

Un-weighted 

(N) 

Weighted 

(WN) 

 

R-2SE 

 

R+2SE 

Neonatal mortality rate (0-4 years) 48.694 3.332 11,124 12,559 1.508 0.068 42.029 55.358 

Post neonatal mortality rate (0-4 years) 48.313 2.849 11,158 12,595 1.403 0.059 42.615 54.010 

Infant mortality rate (0-4 years) 97.007 4.194 11,162 12,601 1.405 0.043 88.619 105.395 

Child mortality rate (0-4 years) 76.551 4.303 11,486 12,906 1.688 0.056 67.945 85.157 

Under 5 mortality rate (0-4 years) 166.131 5.486 11,528 12,954 1.541 0.033 155.160 177.103 
Source: Adapted from Appendix B (CSA Ethiopia and ORC Macro 2001a)  

 

Table C.2- Childhood Mortality Estimate for National Sampling Ethiopia 2000 DHS (Using data ‘ETKR41dt\ETKR41FL.dta’) 

 
Variables Value 

(R)  

Standard 

Error (SE) 

Number of Cases  Design 

Effect 

(DEFT) 

Relative 

Error 

(SE/R) 

Confidence limit  

Un-weighted (N) Weighted (WN)  

R-2SE 

 

R+2SE 

Infant mortality rate (0-4 years)   94.1  1.497 10,873 12,260     - 0.029   91.106  97.094 

Under 5 mortality rate (0-4 years) 157.9  1.497 10,873 12,260     - 0.050 154.906 160.894 
Source: Calculated based on the life table for un-weighted 2000 EDHS birth data using interval year as 0.5 (CSA Ethiopia & ORC Macro 2001a) 

 

Table C.3- Childhood Mortality Estimate for National Sampling Ethiopia 2000 DHS (Using data ‘ETKR41dt\ETKR41FL.dta’) 

 
Variables Value 

(R)  

Standard 

Error (SE) 

Number of Cases  Design 

Effect 

(DEFT) 

Relative 

Error 

(SE/R) 

Confidence limit  

Un-weighted (N) Weighted (WN)  

R-2SE 

 

R+2SE 

Infant mortality rate (0-4 years)   96.4 1.497 10,873 12,260     - 0.003   93.406   99.394 

Under 5 mortality rate (0-4 years) 162.3 1.497 10,873 12,260     - 0.0055 159.306 165.294 
Source: Calculated based on the life table for un-weighted 2000 EDHS birth using interval year as 0.917 (CSA Ethiopia & ORC Macro 2001a)  
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Table C.4 - Sampling Error and Childhood Mortality Rate Estimation for National Sampling Ethiopia 2005 DHS  

 
Variables Value (R)  Standard 

Error (SE) 

Number of Cases  Design 

Effect 

(DEFT) 

Relative 

Error 

(SE/R) 

Confidence limit  

Un-weighted 

 (N) 

Weighted 

(WN) 

 

R-2SE 

 

R+2SE 

Neonatal mortality rate (0-4 years) 39.328 2.851 9,900 11,217 1.439 0.072 33.626 45.029 

Post neonatal mortality rate (0-4 years) 37.681 2.726 9,920 11,242 1.430 0.072 32.228 43.133 

Infant mortality rate (0-4 years) 77.008 3.852 9,925 11,248 1.431 0.050 69.304 84.712 

Child mortality rate (0-4 years) 50.318 3.149 10,115 11,446 1.408 0.063 44.020 56.616 

Under 5 mortality rate (0-4 years) 123.451 5.141 10,145 11,482 1.525 0.042 113.170 133.732 
Source: Adapted from Appendix B (CSA Ethiopia and ORC Macro 2006a)  

 

Table C.5- Childhood Mortality Estimate for National Sampling Ethiopia 2005 DHS (Using data ‘ETKR51dt\ETKR51FL.dta’) 

 
Variables Value (R)  Standard 

Error (SE) 

Number of Cases  Design 

Effect 

(DEFT) 

Relative 

Error 

(SE/R) 

Confidence limit  

Un-weighted 

(N) 

Weighted 

(WN) 

 

R-2SE 

 

R+2SE 

Infant mortality rate (0-4 years)    72.9 1.51 9,861 11,163      - 0.0027   69.88   75.92 

Under 5 mortality rate (0-4 years)  113.1 1.51 9,861 11,163      - 0.0042 110.08 116.12 
Source: Calculated based on the life table for un-weighted 2005 EDHS birth data using interval year as 0.5 (CSA Ethiopia & ORC Macro 2006a) 

 

Table C.6- Childhood Mortality Estimate for National Sampling Ethiopia 2005 DHS (Using data ‘ETKR51dt\ETKR51FL.dta’) 

 
Variables Value (R)  Standard 

Error (SE) 

Number of Cases  Design 

Effect 

(DEFT) 

Relative 

Error 

(SE/R) 

Confidence limit  

Un-weighted 

(N) 

Weighted 

(WN) 

 

R-2SE 

 

R+2SE 

Infant mortality rate (0-4 years)   75.1 1.51 9,861 11,163      - 0.0028   72.08   78.12 

Under 5 mortality rate (0-4 years) 116.3 1.51 9,861 11,163      - 0.0043 113.28 119.32 
Source: Calculated based on the life table for un-weighted 2005 EDHS birth using interval year as 0.917 (CSA Ethiopia & ORC Macro 2006a) 

 



Appendix D- Health, Nutrition and Population Status Indicators 

Definitions 

 

In general, the definitions of the indicators presented below follow closely the 

definitions used by the Demographic and Health Surveys program (Gwatkin, et al. 

2007). 

Infant mortality rate: number of deaths to children under 12 months of age per 1,000 

live births, based on experience during the ten years preceding the survey. 

Under-five mortality rate: number of deaths to children under five years of age per 

1,000 live births, based on experience during the ten years preceding the survey 

Immunisation Rate: Percent of surviving children age 12-23 months who received 

measles vaccine; three doses of DPT; all vaccinations, namely BCG, three doses of 

DPT and oral polio, and measles; no vaccines at all. The figures are a combination of 

information recorded on the child’s vaccination card, or, in cases where a card was 

not seen by the interviewer, as reported by the mother. 

 

 BCG coverage: percent of children who had received a dose of BCG vaccine 

by the time of the survey. 

 Measles coverage: percent of children who had received a dose of measles 

vaccine by the time of the survey. 

 DPT coverage: percent of children who had received three doses of DPT 

vaccine by the time of the survey. 

 Full basic coverage: percent of children who had received a dose of BCG 

vaccine, measles vaccine, and three doses of DPT and polio vaccines by the 

time of the survey, excluding polio vaccine given at birth. 

 No basic coverage: percent of children who had received no vaccination 

against the six early childhood diseases (TB, measles, polio, diphtheria, 

pertusis, and tetanus) by the time of the survey. 
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Diarrhoea: 

 Prevalence: Percent of surviving children under three, four, or five years old 

(depending on the country) who had diarrhoea in the two weeks preceding the 

survey, based on mothers’ reports concerning the presence of loose stools.  

 Use of oral rehydration therapy: percent of children with diarrhea in the two 

weeks before the survey who had received oral rehydration therapy (ORT) 

(defined as including consumption of oral rehydration salts, other 

recommended home fluids, or other increased liquids). 

 Medical treatment of diarrhoea: percent of children with diarrhea in the two 

weeks before the survey who had been taken for treatment at any medical 

facility or provider, whether public or private. 

Acute Respiratory Infection (ARI): 

 Prevalence: Percent of surviving children under three, four, or five years old 

(depending upon the country) who had a cough accompanied by rapid 

breathing in the two weeks preceding the survey, as defined and reported by 

the mother. 

 Treatment: Percent of children with a cough and rapid breathing in the 

preceding two weeks who were taken to any medical facility for treatment; 

and percent who were taken to a public facility.  

 Medical treatment of fever: percent of children with fever, with or without 

cough or rapid breathing, in the two weeks before the survey who had sought 

medical advice for fever from any health facility or health provider, whether 

public or private. 

Antenatal Care (ANC) Content 

 

 Tetanus toxoid: percent of women with one or more births in the five years 

before the survey who had received at least one tetanus toxoid injection 

during her most recent pregnancy. 

 Prophylactic anti-malarial treatment: percent of women with one or more 

births in the five years before the survey who had received prophylactic 

treatment with any anti-malarial drug during her most recent pregnancy. 
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 Iron supplementation: percent of women with one or more births in the five 

years before the survey who had taken iron tablets during her most recent 

pregnancy. 

Delivery Attendance: 

 Percent of births in the five years prior to the surveys that were attended to by 

a medically trained person, defined as a doctor, nurse or nurse-midwife; a 

doctor; a nurse-midwife. 

 Percent of all deliveries in the five years prior to the survey occurring in a 

public medical facility, defined as a government hospital, government health 

centre, government maternity centre and other country-specific public sector 

facilities; a private medical facility, defined as a mission hospital/clinic, other 

private hospital/clinic; at home, defined as own or any other home.  
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