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ABSTRACT 

Reduction of under-jive mortality is one of the millennium development goals. Over the past two 

decades the level of inji:lI1t and child mortality has been declining in Ethiopia. Nevertheless, it 

continues to be among the highesl in the world A substantial difference in the level of childhood 

mortality has also been observed among regions of the country. In-depth underslanding of the 

levels, trends, differentials and determinants of childhood mortality is. therefbre. crucial in any 

attempt to attain the goal of reducing infant and child mortalily level through any kind of 

intervention. In this regard, this study examines the delerll1inants of infant and childhood morlality 

in the Southern Nalions Nationalities and Peoples Regional State (.,)NNPRS) ()fEthiopia. 

The main objective of this study is 10 assess the effects of socioeconomic. demographic, maternal 

health care and environmental ji:lctors on infant and child mortality. Data for the study were 

drawn from the 2005 Ethiopian Demographic and Health Survey. A tolal of), 730 children born in 

the past five years preceding the survey were used as a unit of analysis. Cox Proportional hazard 

model regression analysis was used to estimate the net effects of each of the covariates included in 

the model. 

The study reveals that the demographic variables are important in determining child survival in 

the region and the risk of mortalily is high for births with short preceding birth interval «2 

years), short duration ofbreasljeeding «6 months). births to young women «20 years) andfirst 

and higher order births. Survival status of the previous child at the birth of the index child is also 

found to have an effect on infant mortality. From the socioeconomic factors, maternal education, 

marital status, toilet facility and ethnicity show slight impact in determining infant and child 

mortality in the region, Ihough their independent effect is not slatistically significant. 

Policy focus should be on promotion of breasljeeding and improvement o/family planning 

programs in order to increase birth interval lenglh and reduce both childhood mortality and 

fertility in the region. 
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CHAPTEH.ONE 

rNTRODUCTION 

1.1 Background of the Study 

Child survival is one of the most sensitive indicators of human welfare, the comparative health of 

nations and the effecti veness of public policy. Reduction of infant and child mortality rate is not 

only a major goal but also an important strategy to achieve health fo r all. 

Mortality among infants and children has been declining in most developing countries from the 

mid 1980s and throughout the 1990s. A comparative study based on Demographic and Health 

Survey (DHS) data on childhood mortality in developing countries revealed that under-five 

mortality has been declining in most Asian and Latin American countries since 1980 (Mahy, 

2003). However, thi s decline has recently slowed, stopped, or reversed itse lf in some countries in 

sub-Saharan Africa. For instance, Zimbabwe, Zambia, Kenya, and Cote d'Ivoire experienced a 

significant increase in under-fi ve mortality, much of which is related to the increasing prevalence 

ofHIV/AIDS in the population (Adetunji, 2000). 

One of the Millennium Development Goals is the reduction of under-five mortality by two-thirds 

between 1990 and 2015 (UN, 2000). Although there has been a substanti al reduction in infant and 

child mortality rates in most developing countries in the recent past, child mOl1ality remains a 

major public health issue in developing countries where it is estimated that over 10 million 

preventable child deaths occur annually (WHO, 2005). Sub-Saharan Africa is the region most 

affected and accounts for more than one-third of deaths of children under the age of fi ve (Hill et 

aI., 1999). 

Figure 1 shows the variation in infant mortality rates for some Sub-Saharan A ti' ican countries 

between 1960 and 2000 using the United Nations estimates (UN, 2006). The infant mortality level 

estimated for each country considered shows a declining trend except in Kenya. Despite the 

declining tTend, the level of infant mortality in Ethiopia is the highest as compared to the other 

countries considered. An investigation of the level of under-five mortality during the same period 

in these countries also revealed that the rate is higher in Ethiopia. 



Figure 1. Trend in Infant Mortality Rate (lMR) for some Sub-Saharan African countries. 
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Infant and under-five mortality in Ethiopia has continued to decline over the past 25 years with a 

more pronounced reduction in the last decade. Yet, overall infant and under five mortality rates 

remain very high: between 1995 and 2000, almost one in every ten newborns (97 per 1000) did 

not survive to celebrate its first birthday, and one in every six children (166 per 1000) died before 

its fifth birthday (MOH, 2004). According to the EDHS (2005), fifteen years ago 95 out of 1000 

infants die before celebrating their first birthday. By 2005 this number dropped to 77; reflecting an 

improvement of 18 infants per every 1000 live birth in 15 years. During the same period under 

five mortality has improved by 25 percent; as the rate per one thousand live births declined from 

166 in 1990 to 123 in 2005.This indicates that the pace of improving infant and child mortality in 

Ethiopia is very slow. At current mortality levels, one in every thirteen Ethiopian children dies 

before reaching age one, while one in every eight does not survive to the fifth birthday (CSA and 

ORC Macro, 2006). 

1.2 Problem Statement 

Given the slow pace of improvement in infant and child mortality, in order to reach the child 

survival MDG target by 2015, Ethiopia would have had to reduce under-five mortality at the rate 
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of 5.2 per 1000 live bilths each year since the beginning of the 1990's. However, between 1990 

and 2000, the rate of decrease of under-five mortality has only been less than 2 per 1000 live 

births per year. Ethiopia would, therefore, have to reduce child mortality by 7.4 per 1000 live 

births per year between 2003 and 2015 in order to achieve the MDG goal in question (World Bank 

and MOH, 2004). This task would be very challenging given past trends as well as major unmet 

needs for child survival in Ethiopia. In-depth understanding of the levels, trends, di fferentials and 

determinants of childhood mortality is, therefore, crucial in any attempt to attain the goal of 

reducing infant and child mortality level through any kind of intervention. 

There is substantial difference in child mortality rates in the country. Under-five mortality rate 

ranges from the lowest 72 per 1000 live births in Addis Ababa to the highest 157 per 1000 live 

births in Benishangul-Gumuz. The next higher mortality rates in the cOllntlY arc registered in the 

Amhara, Gambella and the SNNPRS regions, decreasing in that order (CSA and ORC Macro, 

2006). 

Over the last decade a number of studies have been conducted to understand the determinants of 

infant and child mortality in Ethiopia (e.g., Gashaw, 1996; Assefa and Mekonnen, 1997; Girma, 

2001; Gulteneh, 200 1; Mekonen et aI. , 2001; Messay, 2006). However, the lack of pertinent and 

sufficient data at national level limited the study. As a result, some of the studies had to rely on old 

data sources (Girma, 200 1), while others have been limited to a smaller geographical unit (e.g., 

rural or urban setting; Assefa and Mekonnen, 1997), or had to consider a limited number of 

variables (Gulteneh, 200 I) . In addition, the determinants of infant and child mortality are not static 

and they vary with geographical location and they change overtime. This study, therefore, aims at 

addressing child mortality in the SNNPRS, using the 2005 Ethiopian Demographic and Heath 

Survey data. 

The 2005 EDHS data indicates that under-five mortality is 142 deaths pcr 1000 li ve births in the 

Region and infant and child mortality are 85 and 63 deaths per 1000 live births, respectively. 

Comparison of the mortality estimates from the 2000 and 2005 demographic and health surveys 

show that infant and child mortality in the region has declined by 25 and 28 percent (hom 113 to 

85 and 88 to 63) , respectively, for the 10-year period preceding the surveys. The decline in both 

infant and child mortality rate is lower as compared to that in the other regions except Amhara and 
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Benishangul- Gurnuz. However, the decline in infant mortality is better than that at the country 

level. 

The major reason for cboosing SNNPRS as a study site is that there has been little research on the 

determinants of infant and child mortality in the region and the ex isting studies are limited to 

small-scale projects (Shamebo et aI. , 1993 ; Abera, 2006). Though an attempt was made by Markos 

and Eshetu (2002) based on the 1997 community and family survey data in southern Ethiopia, 

they paid special focus to breastfeeding and birtb interval effects on cbi ld survival. Tbe otber 

reason is, despite tbe declining trend, tbe region is cbaracterized by bigh infant and child mortality. 

Moreover, the prominent ethnic, linguistic, cultural and religious di versity makes the region an 

ideal setting to explore how these diversities infl uence infant and chi ldhood mortality, since 

diversities are important for deciding on the right mix of child survival interventions. The overall 

goal of this study is, therefore, narrowing the gap in our current understanding of the determinants 

of infant and child mortality in the SNNPRS. 

1.3 Significance of the study 

In developing countries, where infant and chi ld mortali ty are still relatively high, adopting 

effective interven tion strategies and providing appropriate heath care could avoid the large 

majority of infant and child deaths. 

Any attempt to attain the goal of reducing infant and child mOl1ality level through different kind of 

intervention requires adequate knowledge of the problem and factors that contribu te to the 

problem. In line with thi s goal, the present study has attempted to identify the major determinants 

of infant and child mortality in SNNPRS. The find ings of the study are expected to contribute to 

development projects concerned with maternal and ch ild hea lth care in Ethiop ia. It will also serve 

as a source of information for interested researchers who need to conduct fmther studies in the 

area. 
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1.4 Objective of the Study 

The general objective of the study is to examine the effects of socioeconomic, demographic, 

maternal health care, and environmental factors on infant and child mOl1ality in SNNPRS. 

The specific objectives of the study are to: 

I. assess the relative influence of demographic and socio-economic factors on infant and 

child 1Il0liality; 

2. assess the relationship between maternal factors and infant and child mortality; and 

3. suggest policy recommendation based on the study results for the region. 

1.5 Review of Related Literature 
I 

The various socioeconomic, environmental , cultural as well as demographic factors affecting 

infant and child survival are identified and studied by different researchers. Literature related to 

the determinants of infant and child mortality are reviewed in this section. 

1.5.1. Biodemographic Determinants in Childhood Mortality 

Differences in mOliality levels by biodemographic characteristics of the child and mother have 

been demonstrated in many studies (e.g. , Bicego and Ahmed, 1996; Sullivan et ai., 1994, 

Rutestein, 1983). 

Demographic factors can basically be divided into two: maternal and child factors. Maternal 

factors are those affecting the health of the mother to the extent of exposing her offspring to a 

higher risk of death. These are the age of the mother at birth, the birth interval , the birth order of 

the child and survival status of the preceding child. Child factors refer to the sex of the child, age 

of the child, multiplicity of birth, and birth weight. 
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1.5.1.1 Maternal Age at Birth 

Birth orders and maternal age at birth are strongly related .The relationship, however, varies across 

socio-cultural settings depending on levels and age patterns of fertility (Sull ivan et a!. , 1994). For 

most countries, the relationship between mother's age at birth and level of infant mOltality risk 

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

complications and the child is at an increased risk of low birth weight and prematurity. When 

women give bitth at older age, they are more likely to have pregnancy complications, and the baby 

is more likely to have birth defects, which increases the risk of dying in early childhood. In 

addition, the risk to chi Idren born to older women is often increased because of higher parity. 

A comparative study conducted on childhood mortality in the developing world based on DHS 

data exhibits the expected U-Shaped relationship between mothers' age and chjldhood mortality in 

most of the countries (Mahy, 2003). In this study, mothers ' age appears to have the grea test impact 

in the first month of life. On average, infants born to mothers under the age of 20 are 45 percent 

more likely to die during the first month of life than infants born to mothers age 20 to 29; and 

infants born to women age 40 to 49 are 30 percent more likely to die in the first month of life 

(Mahy, 2003). Hobcraft (1993) also demonstrated that children born to very young mothers are at 

a higher risk of mortality, even after controlling the effect of other variables. 

Studies conducted in Ethiopia similarly show the strong relationship between mothers ' age at birth 

and chances of infant survival. A study conducted in Sebeta town, for instance, revealed that 

infants born to mothers under 20 years of age had a significantly higher ri sk of dying (84%) 

compared to those born to mothers aged 20-34 years. Infants born to older mothers (35 years or 

more) were also at a higher ri sk of dying (27%; Assefa and Mekonnen, 1997). 

1.5.1. 2 Birth Interval 

Birth spacing is generally believed to be associated with infant and child mortality. The proper 

spacing of births allows more time for chi ldcare, is likely ( 0 make more matemal resources 

available for the care of the child, and also allows for healthier mother. Several studies have found 

out that maternal nutrition and maternal depletion are key factors affecting mortal ity levels for 

births following a short birth interval (e.g., Potter, 1988; Miller, 1990; Gribble, 1993; Sullivan et 
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aI., 1994; Bicego et aI. , 1996). The World Fertility Survey (WFS) findings have also indicated the 

existence of strong associations between interval of child bearing and chances of childhood 

survival (Rutestein, 1983 ; Edward, 1985). Results from DHS comparative studies fo und out that 

the most pronowlced influence of short birth interval on mortality occurs during neonatal and post 

neonatal periods, and the weakest effect during the 1-4 years age period (Sullivan et aI., 1994). 

1. 5.1. 3 Infant Feeding Practices 

Infant feeding has an impact on the health of both the child and the mother. Feeding practices are 

important determinants of children's nutritional status and many studies have shown the beneficial 

effects of breastfeeding on the nutritional status, morbidity and mortality of infants (Hob craft et 

aI., 1984; Benefo and Parnell , 1991). Breastfeeding also has an indirect effect on the postpartum 

fecundity of mothers (Kennedy, 1990). In particular, more frequent breastfecding is associated 

with longer periods of postpartum amenorrhoea, which in turn are related to longer birth intervals 

and lower fel1ility levels (Salway, 1998). The effects of breastfeeding on infant survival seem to 

be greater during the early months of life (Shah and Khanna, 1990). 

The greatest advantage of breast milk over substitutes such as bottle-feeding is that breast milk 

contains antibodies against bacterial and viral agents that cause diarrhea and other infections. In 

addition, breastfeeding involves no food preparation or storage unlike artificial feeding and it 

protects against infection. The anti-infective properties of breast milk are pm1icularly important 

for babies born to underprivileged mothers who have inadequate access to clean water supply and 

waste disposal facilities. 

1.5.1.4 Child weight at Birth 

A child's weight at birth is an important indicator of the child's vulnerabil ity to the risk of 

childhood illnesses and the chances of survival. Children whose birth weight is less than 2.5 

kilograms, or children reported to be "very small" or "smaller than average" are considered to 

have a higher thml average risk of early childhood death (CSA and ORC Macro. 2006). 

In developing countries, low bil1h weight stems primarily from the mother's poor health and 

nutrition. Three factors have most impact: the mother 's poor nutritional status before conception, 

short stature (due mostly to under nutrition during her childhood), and poor nutrition during 
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pregnancy. Inadequate weight gain during pregnancy is particularly important since it accounts for 

a large proportion of foetal growth retardation. Moreover, diseases such as diarrhea and malaria, 

which are common in many developing countries, can significantly impair foetal growth if the 

mother becomes infected while pregnant (UNICEF and WHO, 2004). 

1.5.1.5. Birth Order 

The birth order or rank of the child is closely associated with chances of survi va l (Sullivan et a!., 

1994; Assefa and Mekonnen, 1997; Mahy, 2003). First births and high-order births (7+ births) 

carry higher than average mortality risk compared with other births. The high mortality of first and 

higher order births may be related to the age of the mother at the birth of the child, which is 

termed as high risk births for very young and older mothers. The major rcason for the existence of 

high mortality among tirst births in developing countries is the fact that most of the first birth 

occurs before a woman is physically mature and ready to playa maternal role. While, births of 

high order may have mothers who are physically depleted at the time of conception and 

throughout pregnancy. Such births are thus more likely than other children to suffer from 

conditions associated with high mOliality risk such as fetal growth retardation and low birth 

weight. Children of high birth orders are also more likely to be affected by competition from older 

sibl ings in terms of food and other fam ily resources (Sullivan, 1994; r andy et aI. , 1998; Mahy 

2003). 

1. 5.1. 6 Survival Status of Preceding Child 

Children in families where an older sibling has died at a young age are likely to have heightened 

mortality risks themselves. They may face adverse biological conditions that affected the older 

sibling or a family environment associated with high risks of infant and chi ld mortality (Pandy et 

a!. , 1998). 

Studies carried out in some developing countries highlight the effect of previous chi ld mortality on 

the survival of subsequent chi ldren. In Bangladesh, for instance, previous child mortality 

experience was clearly shown to be crucial in determining the mortality of subsequent children by 

shortening the bil1h interval through cessation of breastfeecling and the consequent earl y return of 

fecundity in the absence of contraception (Majumder et a!. , 1997). 
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Data from the Nepal Fertility Survey also showed that the risk of infant and child death is 

considerably higher among children of mothers whose previous child had died than among those 

whose previous child survived even when demographic variables are considered and thi s is mainly 

due to "family environment effect", i.e ., inadequate li ving conditions or care, or both (Gubhaju, 

1985). 

1.5.1. 7 Sex a/the Child 

In general, males have higher mortality at all ages of childhood than females. Males have higher 

mortality rates during the first six months of life for genetic reasons primarily because of higher 

vulnerability to infectious disease. Excess male mortality risk declines after six months. The world 

fertility survey data show excess male infant mortality in 27 of the 29 countries (Rutste in , 1983). 

A study using DHS data from 28 countries also showed higher under-fi ve mortality among males 

than females in all of the 28 countries included in the study (Sullivan, 1.994). 

However, in situations where girls are considered more of a financial. burden to the fami ly than 

boys, health care patterns tend to favour boys. For instance, excess female mortality for infants 

and children has been found to be particularly high in Pakistan, Bangladesh and India. Although 

the reasons for excess iemale mortality are varied, several factors have been considered, including 

female infanticide, differential nutrition and differen tial health care (Arnold, 1992). 

1.5.1.8 Multiplicity a/Birth 

Children from multiple births (twins, triplets, etc) experience much higher mortality than single 

births. It is a biological factor that plays a major role in the survival of infants. Children of 

multiple births are often not fully developed in the womb, resulting in low birth weight. In 

addition, complications at delivery and competition for resources after birth often result in greater 

risk of dying for multiple births. 

A study based on DHS data show that in Eritrea, children of multiple births are five times more 

likely to die in the first year of life than children of singleton births. The same study revealed that 

in Ethiopia, Chad, Niger, Bangladesh and Nepal , more than half of the children born in multiple 

births died before their fifth birthday (Mahy, 2003). A longitudinal , community-based study 
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conducted in Southwest Ethiopia al so showed that infant mortality among multiple births is 4 

times higher compared to singletons and twins were much more likely to die than singletons, even 

after taking their birth weight into account (Mekonnen and Fasil, 2002). 

1.5.2 Socioecollomic Determillallts ill Childhood Mortality 

1.5.2.1 Type of Place of Residence 

Place of residence of a child is one of the most important determinants in survival analysis . In 

developing countries, childhood mortality is often thought to be higher in rural areas than urban 

areas because of differences in standards of living, health conditions and ava.il ability of or access 

to public health facilities and services. 

A study conducted in Malaysia revealed that mortality is higher for children in rural areas than in 

urban areas and also mortality is higher for children whose mothers' previous place of residence 

was rural (Da Vanzo, 1984). A study conducted in Ethiopia based on the 1994 population and 

housing census also fOll11d out a significant difference in the level of childhood mOliality, which is 

higher in rural than in urban areas (Mekonnen et al.. 200 1). 

1.5.2.2 Maternal Education 

Maternal education is one of the strongest correlates of infant ancl child mortality because 

education provides women with decision making power, making them more aware of their 

children' s welfare, ancl increasing their knowledge about childhood di seases and their ability to 

understand illness and provide timely treatment (Clelancl ancl van Ginnaken, 1988). 

Although some studies found out that the effect of mothers education was substantially reduced 

when controlling for ot.her variables, the majority of the studies seem to suggest mothers education 

to have an independent, inverse and strong correlation with infant and child mortality (e.g., Bicego 

et aI., 1994, Caldwell, 1979). Various studies conducted in Ethiopia also identified significant 

relationship between maternal educat.ion and child mortality (e.g. , Gasbaw, 1996; Assefa and 

Mekonnen, 1997; Mekonnen, et aI. , 200 1). 
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1.5.2.3 Wealth 

Household wealth IS strongly associated with childhood mortality risk. Children born to the 

wealthiest households have mortality risks lower than those born into the poorest. 

Similar to education, the way in which household income and wealth affect child mOIlality is 

complex. Income is often used as a proxy for children's consumption of goods and services such 

as shelter, nutrition, and adult supervision that may afIect their health. It should be noted that, due 

to difficulties in monetary conversion, household wealth is often used as a proxy for income and it 

is primarily measured from a set of objects owned by a family, such as durable goods (UN, 1985). 

1.5.3 Environmental Factors alld Childhood Survival 

Environmental contamination, which refers to the transmission of infectious agents to the children 

(Mosley and Chen, 1984), is one subset of the set of intermediate or proximate determinants 

through which socioeconomic factors influence chi ld mortality. Many of the deaths in the first five 

years of life, especially in developing countries, are due to infections spread by environmental 

factors. Diarrhoeal disease including gastroenteritis, is one of the main causes of death during this 

period oflife. 

Environmental variables considered to be important in influencing child survival include source of 

drinking water and availability of toilet faci lity. A study in Bangladesh indicated that living 

conditions, especially water supply and sanitary conditions, directly affect contamination of the 

household environment, while access to these facilities is associated with low mortality risks 

(Kabir and Amin, 1993). Another study conducted in Malaysia revealed that the absence of 

modern toilet sanitation and piped water is strongly associated with mortality for babies who 

breastfeed little or not at all; however, the presence of these facilities makes no significant 

difference for the mortality of babies who breastfeed without supplementation. The reason is that 

babies who do not breastfeed usually have other foods mixed with water, which may be 

contaminated (Da Vanzo, 1984). 
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1.5.4 Health Seeking Behavior alld Childhood Survival 

Utilization and access to maternal and child health care facilities appears to be an important 

determinant of child mortality. The access to health care lacilities is often used as an explanation 

why mortality in the urban areas is generally lower than in rural areas, which usually has fewer 

facilities. Health seeking behavior of women especially during pregnancy and at the time of 

childbirth has an important role to play for the health of the newborn (Mahy, 2003). 

In general, in developing countries like Ethiopia, child survival is influenced by demographic, 

socioeconomic, Environmental and maternal health care factors that promote the use of health 

services. Although various studies have been conducted on childhood mortality in the country, the 

determinants may vary from one geographical setting to the other and change with time. This 

study will, therefore, try to investigate the relative influence of each factor in determining 

childhood survival in SNNPRS. 

1.6 Analytical Framework 

Various conceptLwl or analytical frameworks have been developed by ditTerent scholars to 

examine the determinants of childhood mortality. Mosley and Chen (1984) proposed an analytical 

framework which is based on the premise that all social and economic determinants of child 

mortality necessarily operate through a common set of biological mechanisms, or proximate 

determinants, to exert an impact on mortality. They grouped the proximate determinants into five 

categories. These are maternal factors (age, parity, bilth- interval) , environmental contamination, 

nutrient deficiency, injury and personal illness control. Socioeconomic determinants such as 

maternal education, income/wealth and health system are also believed to exert a substantial 

impact on child survival through the proximate determinants. 

The model developed by Mosley and Chen (1984) became a classical reference for researchers in 

the area of childhood mortality and the current study adopts thi s li'amewo rk with some 

modification. 

12 



-

The Dependent Variable: For the purpose of this study, childhood (infant and child) survivorship 

is taken as an outcome (dependent) variable. Each category is treated as a dichotomous variable 

(alive or dead). 

Proximate Determinants: Proximate determinants or intermediate variables are those variables 

which directly influence mortality. In this study, maternal factors (age at child birth, birth order, 

birth interval, survival status of previous sibling), child factors (sex of child, size of child at birth, 

multiplicity of birth), environmental contamination (type of toi let facility and source of drinking 

water) and nutrient deficiency (duration of breast feeding) lue used as proximate determinants. 

Independent Variables: Socioeconomic variables and maternal health care factors are treated as 

independent variables. 

Figure 2Analytical framework for the analysis of determinants of infant and child survival 
in SNNPRS (adopted from Mosley and Chen (1984) analytical framework) 

Bio-demor:.,rllfl.h;c (pctors Socioeconomic (pclors 
Sex of Child Maternal Educat ion ~ll1lefll(Jl',e{llt" care (aclors 

Age of mother at child's birth Work Status Place of Delivery 

Birth Interval Marita l Status Assistance at Delivery 

Birth Order Wealth 
-

Multiplicity of birth Re ligion 
r 

Size of Chi ld at birth Type of Place of Residence 

Survival status of preced ing chi ld Ethnicity 

Duration of breast-feeding 

/;.),virOllmcll tlll Factors 
Type of To ilet Facility 

Source of Drinking \Vater 

• 
I InfantlC'hilrl SlII"vival 
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1. 7 Hypothesis 

The working hypotheses in this work are: 

1. Young age reflects maternal immaturity and lack of experience with childcare, while 

old age is associated with increased likelihood of bit1h defects and competition for 

resource due to high parity. Therefore, children born to mothers in the age group 20-34 

are believed to have lower mortality risk than chi ldren born to younger «20 years) and 

older (>35 years) mothers. 

2. Maternal education is believed to exert an impact on infant mortality, since it provides 

the mother with the necessary ski ll s for childcare, increase awareness of nutritional 

needs and preference of modern health facilities , and use of contraceptive for birth 

spacing. Therefore, the ri sk of dying of infants is believed to be lower among literate 

mothers. 

3. Short birth interval has indirect effects through such factors as maternal depletion and 

sibling competition for resources. Therefore, it is hypothesized that the higher the 

length of the preceding birth interval the lower is the chance of dying. 

4. First order births are more likely to be raised by parents with limited skills and 

experience and they are more likely to have a difficult birth process. Higher order 

births may also have mothers who are physically depleted at the time of conception and 

throughout pregnancy. Therefore, first order and higher order bitths are believed to 

have lower chance of surviving than intermediate order births. 
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CHAPTER TWO 

METHODOLOGY 

2.1 Source of Data 

The data source for this study is the 2005 Ethiopian Demographic and health survey (EDI-IS). The 

EDHS is the second comprehensive survey conducted in Ethiopia as part of the worldwide 

demographic and health surveys (DHS) project. The EDHS covered 9 regions and 2 administrative 

council areas and it was conducted between April and August 2005. 

Three types of questionnaires were administered under EDHS: the Household, the women's and 

the men's questionnaire. In the women's questionnaire information was collected regarding a 

woman's fertility history, maternity care, childhood mortality and some aspects of her SOClO­

economic background. The cun-ent study uses data from the woman ' s questi.onnaire. 

A total of 2012 households were selected in the SNNPRS, of which 1992 were interviewed 

yielding a response rate of 99 percent. A total of 2135 women of reproductive age (15-49 years) 

were identified in the households and interviews were completed for 2087 women with the 

response rate of 97.8 percent. 

Details about the survey methods and sampling procedure is presented in the 2005 Ethiopian 

Demographic and Health survey Report (CSA and ORC Macro, 2006) 

2.2 Data Quality 

A major issue of concern before undeliaking any analysis is to check the quality of data. 

Evaluation of both sampling and non-sampling errors for the 2005 EDHS has already been 

undertaken by the Central Statistical Authority (CSA and ORC Macro, 2006). 

An attempt is, therefore made here to check the consistency and quality of the data by using 

information on age of women, the total number of women, total number of children ever born and 

children deceased in the study area, to examine age data, sex ratio of children, proportion of 

children dead, and trends of average parities. Although data on children born five years preceding 
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the survey are used in the analysis, information on children ever born, chi Idren deceased and 

number of women, have been used from all eligible mothers interviewed in SNNPRS for an 

assessment of data quality. 

2.2.1 Evaluation of Age Data 

Age is one of the most important items collected in all demographic enqui ries. The precision of 

age reporting is crucial in determining the accuracy of estimates in the demographic analysis. Age 

of a woman is an important determinant of fertility and mortality exerting a direct influence 

through biological factors and indi rectly being closely linked with pari ty, bi rth order, and marital 

status (CSA, 1997). 

A common form of enw in age reporting is preference of respondents for numbers ending in 

certain digits such as 0 and 5. Myer's' Blended index is usually used to measure degree of 

preference for each age digit and it provides summary index for all terminal d igi ts. A summary 

index of preference for all terminal digits is derived as one half the sum of the deviations from ten 

percent, each taken without regard to sign. If age heaping is non existent, the index would 

approximate to zero . The theoretical value of Myer 's summary index ranges between 0 and 90; 

where value 0 represents no age heaping, while value would be 90 if all ages are reported as 

numbers ending in the same digit (Shryock and Siegle, 1976). Table 1 shows the Myers Blended 

index computed for ages ranging from 20-49 years. The value of the summary index is fo und to be 

21.3 , which indicates that there is digit preference among the study population. Regarding which 

digits are preferred or avoided Table 1 shows a tendency of reporting ages endi ng in 0, 5 and 8 

(positive deviation from 10) and avoiding ages ending in remaining digits 1,2, 3,4,6,7 and 9 

(negative deviations h om 10). This finding is in line with the 1994 census data co llected for the 

region. 
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Table l. Myers Blended Index of Terminal Digit Preference for Women aged 20-49 in 

SNNPRS, EDHS, 2005. 

Terminal Digit Deviation from 10 percent 
0 7.0 

I -5 .4 

2 -1.4 

3 -3.4 

4 -3 .6 

5 10.2 

6 -2.2 

7 -2.5 

8 4.1 

9 -2 .8 

Summary Index 21.3 

Fig\ll'e 3. Age distribution of women interviewed in the 2005 EDHS, SNNPRS. 
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Figure 3 also confirms the tendency of rep0I1ing of ages ending in 0 and 5. Generally, the 

evaluation of age data shows that the single year age data are subject to digit preference. When a 

5-year age group is considered the heaping of age data is smoothed except for age group 25-29. 

However, since the study used broader age groups, it is believed that the effect of age heaping is 

minimal. 
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2.2.2 Sex Ratio, Average Parity and Proportion Dead 

It is necessary to examine the sex ratio of children ever born, average parities by sex and 

proportion of deceased children in order to check the consistency and quality of data. 

Normally, the mean number of children ever born increases with mother's age in the absence of 

inconsistencies or any recorded sudden rise in the level of fertility in the past. If there is 

inconsistency in reporting of the number of children ever born, the trend could fluctuate up and 

down. Figure 4 presents average parities of women by single year of age and by sex of child. As 

can be seen from the graph, average parity for both sexes and total average parity fluctuates by 

age. For instance, it shows a high value at age 20 and it declines at age 45 for both sexes. A 

decline of average parity at older age might be due to underreporting of children ever born by 

older women, or due to omission of children everborn, or it could also be due to age shifting. 

Figure 4. Average parities of males and females in the SNNPRS, in 2005 (EDHS). 
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Figure 5 presents average parities by 5-year age group of mothers. The figure reveals that average 

parity shows an increasing trend for all age groups, implying that the data is not affected by 

omission of children ever born when broader age group of women is considered. 
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Figure 5. Mean parity by age of women in SNNPRS, 2005. 
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A turther check on data quality is performed by calculating sex ratio of children ever born by 

mother' s age group. Sex ratio should usually fall within the range 102 to 107 and should not vary 

greatly by age of mother. As can be seen from Table 2, sex ratio of children ever born classified 

by age group of mothers ranges from the lowest 96 to the highest 108 and the over all sex ratio for 

all births is 104, which falls within the expected range. The sex ratio is acceptable for age groups 

20-24 and 35-39 and women in the age group 1 5-19, 25-29 and 30-34 seem to under-report male 

children. On the other hand, older women (women in the age group 40-44 and 45-49) appear to 

under-report female children. Analysis of sex ratio of children ever born indicates that the data has 

minor limitations, which may be due to under reporting of children ever born by mothers. 

Table 2. Children eve,· born and Sex Ratio by 5 year age group of women in SNNPRS, 2005. 

Children ever born 

Age group 
of women Male Female Total Sex Ratio 

15-19 26 26 52 100 
20-24 188 179 367 105 
25-29 589 612 1201 96 
30-34 675 705 1380 96 
35-39 742 703 1445 106 
40-44 611 568 1179 108 
45-49 615 511 1126 120 
Total 3446 3304 6750 104 

19 



Another check is also performed using data on the proportion of children dead. The proportion of 

female children dead increases with an increase in age of women, and proportion of male children 

increases with an increase in age of women except for age groups 30-34 and 40-44 (Fig. 6) The 

overall assessment of data using the above techniques indicates that the data is of reasonably good 

quality and it can be used for further analysis. 

Figure 6. Proportiou of children dead by sex and age of mother. 
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2.3 Limitations 

Some limitations of the data include the following : 

• Since information about the immunization status of those children who have died is 

unknown, in this study it is not possible to analyze the effect of immunization on both 

infant and child mortality. 

• Since information on antenatal care was collected only for the most recent births, this study 

failed to analyze the effect of antenatal care services on both infant and childhood 

mortality. 

• Some of the variables such as work status and level of education could have changed 

between birth and time of interview. However, detailed information on such time 

dependent variables is not available and thus this study is constrained by the assumption 

that the effect of each covariate is constant over the entire range of failure times. 
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• The data did not allow to make multivariate analysis on the effect of place of delivery, 

assistance at delivery and multiplicity of birth on both infant and childhood mortality 

because of fewer number of cases in some of the categories and due to problem of 

Multicoll inearity. 

2.4 Method of Analysis 

The units of analysis for this study are children under 5 years of age. 

There are significant differential s in mortality at different stages of childhood, and fo r the purpose 

of analysis, deaths are classified into two groups: 

I. Infant mortality: The probability of dying during the first year of life ; and 

2. Child mortality - The probability of dying between the first and fifth birthday. 

A Cox proportional hazw·d model is used to estab li sh which variables have independent predictive 

power for mOitality. A Cox proportional hazard model is the most frequently used model to study 

the relationship between time of death and a set of independent variables. It is the basic model for 

survival data and a well-known model fo r handling censored cases (cases with incomplete 

exposure). It is analogous to the multiple regression analysis where the time when an event occurs 

is considered rather than simply whether or not an event (death) has occurred (Cox, 1972). 

Unlike the logistic regression model, in which the dependent vw·iable takes the va lue 1 if the event 

has occurred and 0 if it has not, the Cox regression takes into account the fact that the probability 

of experiencing an event differs with duration of exposure to risk. 

The model assumes a multiplicative relationship between the underlying hazard function (the force 

of mortality) wld the function of co variates and it is given by equation (1 ): 

Where 

h (t, z( t» = ho(t) *exp(p'z(t» (1) 

h (t, z(t» is the hazard function for an individua l with covariate 

vector z(t) at time t; 

21 



ho(t) is the baseline hazard; 

~ is a row vector of unknown regression coefJicients to be estimated 

(it indicates the relationship between the variable and the hazard of 

dying(the force of mortality)). 

The factor exp~j is the relative risk associated with the j til 

explanatory variable. 

The arbitrary non-negative unspecified baseline hazard function ho(t) is a flUlction of time(t) only. 

It is not dependent on covariates and is assumed to be the same for a ll su~j eds. The Cox model 

expressed in terms of the hazard function is called the Cox Proportional Hazards Mode l. 

The Cox regression model is not a fully parametric model since it does not specifY the form of 

ho(t). It does, however specify the hazard ratio for any two individuals with covariate vectors Zi 

and Zj, where i "tj; and thus it is defined as a semi parametric model. In tbis study, analysis oftbe 

lUladjusted effect of each variable on infant and child mot1ality is estimated lIsing hazard models 

that include only one predictor variable. 

2.5 Working Delillition of Variables 

The variables lIsed in this study are defined in Box I . 
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_ .. 
BOX 1 DEFINITION OF VARIABLES 

GROUPOF 
VARIABLES 

VARIA IlLE WORKING DEFINITION 

--
DEPENDENT VARIABLES 

orlalily Illfalli M 
Child M ortalily 

--

The erobabi lity of d~ing during the first ~ea r of Iile. 
The probabi lity of dying between the first and lifth bil1hday. 

--1--- -------
INDEPENDENT VARIABLES 

BIODEMOGRAPHIC Birth 0 nJcr 

Mother Age of 
al Birth 

Precedj 
Intcrva 
SUfviv3 
Preccni 

ng Birth 
I 
I Sla tus of 

----'.'R Child 
Mullipl icily of 
Birth -

hild at 

hild 

Size ofC 
Birth 
Sex ofC 
Duratio 
feedillg 

n of Ilrcast-

SOCIOECONOMIC Mat,'rn al 
Ed ueali on 

Marital Sial us 

. -, 
-

latus of 
Rcljgl~ 
Wo rk S 
Mother 
Weallh 

s 
Index 

--
Elhnieit y 

1-------------

)f Drinking ENVIRONMENTAL Source ( 
Waler 
--: 
Type of Toilet 

~ _______ ~~acili~ 

MA TERNAL Place of . Delivery 
HEALTH 
CARE SEEKING 

Assistan ee at 
L-______________ ~D~ 

The order of birth of the index child and it is a categorical variable with four 
categories reeresenling births of order 1,2, 3-4 ",_,d 5 or above. 
The age of the mother at the birth of the child and it is grouped into three age 
groups (less than 20 years, 20-34 years and 35+ years). This grouping is based 
on the assumption that bi rths to younger mothers and o lder mothers have higher 
l11ortali!1 ri sk as com~ared to binhs to mothers a~cd 20-34. 
The length of the interval between the birth of thc index child and its older 
sibl ing; it is categori zed into four: less than 24 months, 24-3.? ,)7-48 and 48+. 
Treated as a dummy variable indicating whether or not an older sibling is alive 
or dead at the time the index child was born. 
Is categorized into two: single and multiple indicating the presence of single or 
multiele births, resEect i vel~. 

Is categorized into three: large, average and small . 

Is classified inlo two: male and female 
The length of time in which the child is breast fed; it is categorized into: never 
breast fed, breastfed for less than 6 months, breast fed for 6-12 months for 
infants, and an ~dditional ca~~'£;..9 ry br~~Slfe(L fOl~.1:~~ m~.!.!!~ .. Xor child. 

Class ified only into two categories: no education, and some education 
representing primary, secondary and higher levels. This is due to small number 
of women who attend secondary and higher education in the reoion. 
Categorized into two groups: currently not in union and in union, representing 
those li vin~ in conjugal union and those not in such union . 
Class ified into four categories: Orthodox, ~~~tcst.~s~~lim ~t:d Others. 
Categorized into two: not working and working, representing a woman's work 
status that indicates her access to resources_~nd dccision-~~_kino autonomy. 
It is an ind~x constructed lIsing household asset data includi ng ownership of a 
number of consumer items ranging from telev ision to a bicycle or car, as well as 
dwelling characteristics, sllch as source of drink ing water, sanitation facilit ies 
and type of materia l used fo r noo~ ________ 
Classified into nine groups: Sidama, Guragie, Wola ita, Keffa, Hadiya, Gamo, 
Gedeo, Kembata, and Others, representing all otheo:..ettUlic groups in Ihe region. 

Categorized into two; protected and unprotected. 

---
Categorized in to three groups: Flush, .pit latrine, and Others including no 
fac ility, bush or field . --
Classified into two groups: health faci lity and traditional (representing a birth 
delivered at home). 

Grouped into two: health professional and traditional. 

-
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CHAPTER THREE 

GENERAL BACKGROUND OF THE STUDY POPULATION 

3.1 The Study Site 

SNNPRS is one of the nine regional states of Ethiopia. It has common borders with Kenya in the 

South, Sudan in the Southwest, Gambella Region in the Northwest, and the Oromiya Region in the 

North and East (Figure 7). Based on the 1994 census, SNNPRS has an estimated total population 

of 14,901,990, consisting of 7,408,993 men and 7,492,997 women. With an estimated area of 

112,343.19 square kilometers, the region has an estimated average density of 133 persons per 

square kilometer (CSA, 2005), which is the highest in the country. 

The region covers ten per cent of the country's surface area and is home to 21 per cent of the 

population. Although SNNPRS has the highest population density in the countly, it is one of the 

least urbanized regions of Ethiopia. About 91.4 percent of the population lives in rural areas, while 

only 8.6 percent are urban; making the SNNPRS Ethiopia's most rural region (CSA, 2005). 

The SNNPRS is diverse in terms of ethnicity; it is inhabited by more than 80 ethnic groups, of 

which more than 45 are indigenous to the region (CSA, 1996). Different languages, cultures and 

socioeconomic organizations distinguish these groups. The SNNPRS is also diverse in terms of its 

religious composition and differs from other regions as a result of its experience with protestant 

missionary activity. Four major religions which represent the population of the region are 

Protestant (58 percent) , Orthodox (23 percent), Muslim (14 percent) and traditional (6 percent). 

Agriculture is the main occupation in SNNPRS and coffee is the most important cash crop. In the 

year 2004-2005 , 100,338 tons of coffee was produced in SNNPRS, which represents 44.2% of the 

total production in Ethiopia. Other major crops of the region include maize, teff, ensct, potato, 

wheat and spices(CSA, 2005) . 

Only 38 per cent of the adult population are literate and as in other regions there is a gender 

disparity in literacy levels with 52 per cent for men and 25 per cent for women (CSA, 2004). 
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As pointed out earlier, the region is characterized by high level of infant and child mortality and 

high level of fertility with a total fertility rate of 5.6 children per woman of reproductive age. 

Some of the underlying causes for high level of fertility in the region are low level of 

contraceptive use (12 percent) and early age at marriage (17 years; CSA and ORC Macro, 2006). 

Figure 7 Map of Ethiopia and the Study area (marked "Southern Region" in the map and 
indicated by an arrow;adopted from Wikipidia the free Encyclopedia) 
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3,2 Background C h a l'acteris tics of the Respondents 

This section shows the basic characteri stics of women in the SNNPRS who were interviewed in 

the 2005 Ethiopian Demographic and Heal th Survey (EDI-IS) and who gave birth to children in the 

five years preceding the survey . 

Table 3, Distribution of children by selected backg round characteris tics of th eir mothers in 

SNNPRS, 2005 

Variable Frequency Percent 
Socioeconomic 

Irype of place of residellce 
Urban 127 7.3 
Rural 1603 92 .7 
Level of Education 
No education 1291 74.6 
Primary 364 21 
Secondary and higher 75 4.3 
Work status 
Working 354 20.5 
Not working 1376 79.5 
Environmental 

Source of Drinking water 
Protected 958 55.4 
Uhprotected 772 44.6 
Type of Toilet fa cility 
Flush 68 3.9 
Pit 946 54.7 
[others 716 4 1.4 
lMaternal Health care facto rs 

P lace of Delivery 
Home 1654 95.6 
Health Facility 76 4.4 
!Assistance at delivery 
Irraditional 164 1 95 
Health Professional 87 5 
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3.2.1 Place of Residence 

Large proportions of children (92.7 percent) were born to mothers who reside in rural areas while 

smaller numbers of children (7.3 percent) were born to women who reside in urban areas. 

3.2.2 Education and Work Status 

Educational level is defined here as the highest level of schooling attended by the mother and 

majority of the children (74.6 percent) were born to mothers who have no education, 21 percent to 

mothers who have primary education and the remaining 4.3 percent to mothers who have 

secondary and higher education. Large proportions of children (79.5 percent) were born to 

mothers who are not working while 20.5 percent of them were born to working mothers. 

3.2.3 Age Distribution and Marital Status 

The majority of children (73 percent) belong to mothers in the 20-34 age group and those children 

who belong to mothers aged 2:3 5 and <20 constitutes 15 percent and 12 percent, respectively. 

Referring to marital status most of the children (96 percent) were from mothers in union and the 

remaining 4 percent from mothers who were not in union at the time of the survey. 

Figure 8. Distribution of children by Age and Marital status of mothers in SNNPRS, 2005 
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3.2.4 Religion lind Etlmicity 

The region is diverse in terms of its religious composition and ethnicity (Figure 9). Fifty eight 

percent were born from protestant mothers, 21 percent from orthodox mothers, those children who 

were from Moslem mothers constitute 13.4 percent and the remaining 7.9 percent of children 

come from mothers belonging to other religious groups including Catholics and traditional beliefs. 

Nineteen percent of children were born to Sidama, 12 percent to Guragie, 11 percent to Wolaita, 8 

percent to Keffa, 7.1 percent to Hadiya, 6.9 percent to Garno, 4.6 percent to Gedeo, 4 percent to 

Kembata and the remaining 27 percent to other ethnic groups. 

Figure 9. Distribution of children by mother's ethnicity and religion in SNNPRS, 2005. 
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3.2.5 Type of Toilet Facility ami Source of Drinking Water 
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Large proportion of children (55.4 percent) were born to households that use water from protected 

source (piped or protected well/spring) and the remaining 44.6 percent were from households that 

use unprotected well/spring, surface water and other sources. More than half(54.7 percent) of the 

children are from households that use pit latrine, 3.9 percent flush and the remaining 41.4 percent 

are from households with no such facility . 
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3.2.6 Place of Delivery and Assistance at Delh'ery 

Similar to other regions in the country, most of the births (95 .6 percent) take place at home and 

only 4.4 percent in health facility . On the other hand, only 5 percent of the mothers received 

assistance at delivery by a health professional, while the majority (95 percent) of children were 

born to mothers who were not assisted by health professionals. 

3.3 Child Specific Characteristics 

Since the unit of analysis are children under five years of age and the main variables of interest 

were collected for the recent five years, this study is limited to those children who were born five 

years preceding the survey. The working sample contains 1730 children aged 0-59 months. Nearly 

25 percent of births occur one year preceding the survey (Figure 10). 

Figure 10. Distribution of births by months preceding the survey in SNNPRS, 2005 

0.25 T 
0.20 

!'!' 0.15 

" '" 0.10 .. 
0.05 

0.00 

0-11 12-23 24-35 36-47 46-59 

Months preceding the survey 

The data shows that 5 1.4 percent of the children are females and the remaining 48 .6 are males. 

Majority (98 percent) of births are singletons while smaller number (2 percent) of the births is 

twins or multiples. About one sixth of the children are of first birth order, 28.7 percent second or 

third, 23.3 percent fourth or fifth and the remaining 3 1 .5 percent constitute births of higher order 

(sixth and greater order). Excluding first order births, the preceding birth interval of 36.7 percent 

of the children was 2-3 years, 22 percent was 3-4 years, 21.5 percent was less than 2 years and the 

remaining 19.8 percent was more than 4 years (Figure II) . 

29 



Figure 11. Distribution of births by length of preceding birth interval in SNNPRS, 2005 
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Regarding size of child at birth 38 percent of the children are reported to have large size. Thirty­

seven have average and the remaining 25 percent have smaller size. Of the total 1730 births, there 

were 162 deaths out of which 128 (79 percent) were infants and the remaining 34 (21 percent) 

were child deaths. Some characteristics of children in the study population are presented in Table 

4. 

Table 4. Percent distribution of children born in the last five years by some characteristics 

in SNNPRS, 2005. 

Val"iable Frequency Percentage 
Sex of child 
Male 841 48.6 
Female 889 51.4 
Multiolicity of bi,ih 
Single 1696 98 
Multiple 34 2 
lSize of child at birth 

arge 659 38.1 
!Average 642 37.1 
Small 429 24.8 
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CHAPTER FOUR 

LEVELS, TRENDS AND DIFFERENTIALS IN INFANT AND CHILD MORTALITY 

This chapter consists of two sections. In the first section leve ls and trends of infant and childhood 

mortality were estimated using the 2000 and 2005 EDI-IS data by applying indirect teclmiques. 

The second section focuses on the findings of the bivariate analysis to explore the relationship 

between the dependent and independent variables. 

4.1 Levels and Trends 

Levels of infant and child mortality for a given area or country can serve as an indicator of the 

health status of that community or country and trends of childhood mortality on the other hand, 

shows change overtime of the estimate of the level of childhood mOltality (Trussel, 1984). In areas 

where there is no vital registration system, the only way of obtaining information apart from 

census is to conduct sample surveys. An estimate of basic demographic parameters Ji'OIll a sample 

survey is done most orthe time using indirect teclmiques . 

Under reporting of births and deaths as well as misplacement of dates of birth and death are 

common in countries like Ethiopia where the great majority of the population particularly women, 

are illiterate and births as well as deaths are not registered. Since estimation of infant and 

childhood mortality using direct methods is already presented in the final EDI-IS (2005) report, in 

this section an attempt is made to estimate levels of infant and child mortality in SNNPRS, using 

indirect techniques for the purpose of comparison. 

In order to estimate these mortality indices, the Trussell variant of the Brass Indirect Technique 

(UN, 1983) was employed. The North family of the Coale and Demeny model life tables were 

selected as the standard pattern of mortality, since the North Model is considered to be more 

suitable for a society that breastfeeds more than a year as is the case in the study area (UN, 1983). 

Infant, child and under fi ve mortality rates were computed using a program called Q FIVE (UN, 

1990) and are presented in Table 5. 
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Table 5. Infant, child and under five mortality rates with their corresponding re.ference 

dates and probabilities of dying before rcaching exact age x; q(x) estimated by TI'ussell 

Version North model using 2000 and 2005 E DHS data of the SNNPRS. 

Age of 
women 
15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

AgeX 
I 

2 

3 

5 

10 

15 

20 

q(x) 
0. 186 

0.159 

0.184 

0.196 

0.242 

0.260 

0.288 

-
2000 . __ . 

Morla lily rale 
Under 

Infanl Child five Reference 
( lqO) (4q 1) (SqO) dale 
0.186 0.155 0.3 12 1999.4 

0.124 0.097 0.208 1998.3 

0.126 0.099 0.2 13 1996.6 

0.117 0.090 0.196 1994.4 

0.124 0.097 0.209 1991 .8 

0.125 0.098 0.2 10 1989.1 

0.129 0.102 0.218 1986.1 

._---
---r-----

Mo. 

Infant 
q(x) (lqO) 

0.100 0. 100 

0.145 0.114 

0. 137 0.097 

0. 15 1 0.093 

0.257 0.132 

0.240 0.1 16 

0.275 0.123 
---'-_.-

---
200 5 

rate 

Chi ld 

Ji9..I.L 
0.071 

0.086 

0.068 

0.064 

0.105 

0.088 

0.096 

-----
Under 

five 
(5'10) 
0.164 

0.190 

0.158 

0.1 51 

0.223 

0.193 

0.207 
-_ .. 

Reference 
date 

2004.2 

2003 .3 

2002.0 

2000.3 

1998.5 

1996.3 

1993 .5 

Since the estimates based on reports of women aged 20-34 have been proven to be more accurate 

than the estimates of younger and olcler women (CSA , 1995), infant (1'-10). ch il d (4ql ) and under 

five (5qO) mortality rates are calculated by taking the average values of the three rates implied by 

q(2), q(3) and q(5) from Table 5 above, and the resu lts are presented in Table 6. 

Table 6. Average infa nt, child and under live mortality rate estimllted by by Trussell 

Version North model using 2000 and 2005 EDI-IS data of the SNNPRS . 

--- -_._-
Year 

Infant Mortality Rate 
(lqO) 

--
2000 122 _. 
2005 101 

Rates Eer 1000 
Child mortality Rate 

(4qJ) 
95 
72 

--.-_.-.-

Under fi ve mortality Rate 
(5qO) 
205 
166 

According to the results in Table 6, infant mortali ty rate for the region is 101 per 1000 li ve births 

and the corresponding child and under fi ve mortality rates are 72 and 166, respectively .The infant 

and under five mortality rates are lower compared to the regions mortality estimates based on the 

1994 census and the 2000 EDHS estimate (both direct ancl indirect), and higher as compared to the 
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direct estimates of the EDHS 2005. However, the results are consistent with the estimates of the 

1997 community and family survey conducted in the region 

Estimate of infant mortality is also computed using Brass Logit Life Table System using equation 

(2) 

(2) 

Where Y x and Y ",xl are two different life tables 

u and f3 are constants. 

Details about this method are presented in Manual X (UN, 1983). Estimate of infant mortality for 

the region using this method is found to be 87 and it is consistent with the direct estimate made by 

CSA and ORC Macro (2006). 

Results from Both EDHS (2000) and (2005) show an overall decline in infant, child and under five 

mortalities between 1986 and 2004. A major decline appears to have occurred in child mortality 

(44 percent), with some what smaller declines in infant mortality (29 percent). Mortality 

apparently fluctuated with no clear trend between 1998 and 2004 as indicated in Fig. 12 and this 

could be attributed to a major famine and drought episodes in 1993-1999 and 2002-2003 in the 

region(USAlD,2005). 

Figure 12. Trends in infant, child and under five mortality in SNNPRS between 1986 and 
2004. 
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4.2 Differentials in Infant and Child Death 

The bivariate relation between the dependent and explanatory variables is examined and presented 

here. Direct estimates of infant and child mortality were calculated across demographic, 

socioeconomic, environmental and maternal health care seeking factors for the five-year period 

preceding the survey. 

4.2.1 Biodelllograpitic Differentials 

4.2.1.1 Mother 's Age al Child Bearing 

Maternal age at childbirth has been obtained by subtracting the respondent ' s date of birth from the 

child 's date of birth where, both of which were recorded in century month code. As expected, 

infants born to mothers who are below age 20 had lower chances of surviving as compared to 

infants born to women in the age group 20-34. However, infant mortality is lower for infants born 

to mothers above age 35. Contrary to the expectation, child mortality for the different age groups 

is almost similar and in fact children of women in the age group 20-34 have slightly higher 

childhood mortality thun those of younger «20 years) and older (>35 years) age groups. 

The reason for higher mOltality risk of infants born to younger women is that younger mothers are 

more likely to be premature, have low birth weights, and they are not, in general, ready to take on 

parental responsibilities. 

4.2.1.2 Birth Order 

Usually the relationship between birth order and mortality at early ages takes a U shape. Mortality 

is high for first born children as well as births of velY high orders, and is low for intermediate birth 

orders (Fig. 13). Table 7 indicates that the expected high infant mortality for first order births and 

higher order (5+) is evident and births of order 3-4 have the lowest infant death rate. 
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Figure 13. Proportion of infant and child deaths by birth order in SNNPRS, 2005. 
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The possible explanation for greater risk to first order and higher order births is that first order 

births are more likely to have a difficult birth process than later births, thus increasing the risk of 

neonatal mortality. Moreover, first-born children are likely to be raised by parents with limited 

skills and experience, possibly increasing the risk of infant and child mortality. Births of very high 

order may have mothers who are physically depleted at the time of conception and throughout 

pregnancy and the births may have low birth weight . 

Similar result was obtained during early childhood period. During this period, children of first and 

higher (5+) order seem to have higher mortality risk compared to children of birth order 3-4. 

However, children of birth order 2 show highest death rate than all other birth orders, although the 

differences are not statistically significant. This is due to the fact that once children survive 

infancy, the risk of first and higher order births significantly declines as childhood mortality, 

during these stages, is more likely to depend on the care they receive than on biological factors . 

-1.2. i. 3 Birth illterval 

The length of birth interval between births has a significant influence on a child ' s chances of 

survival. Short birth intervals are associated with high rates of infant and child mortality . As can 

be seen from Table 7 the expected higher risk of infant and child mortality for births with short 

preceding birth interval is clearly observed. The difference is statistically significant (at P< 0.001) 

both during infancy and childhood periods. 
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The risk of dying during infancy for children born less than two years after a previous birth is 

more than double that of children born four or more years after a previous birth . Similarly 

mortality among children born less than two years after a previous birth is nearly ten times the 

level among children born four or more years after a previous birth. 

4.2.1.4 Multiplicity of Birth 

Twins or multiple births are at higher ri sk of mortality than single births. In thi s study, it has been 

shown that infant mortality among multiple births is almost 3 times that of singletons, and child 

mortality among multiple births is 71 percent higher than that of single births. However, these 

results should be interpreted with caution due to small number of such cases. The higher risk 

among multiple bilihs might be due to biological factors such as low birth weight and 

complications at delivery. 

4.2.1.5 Sex of Child 

The propOition of infant deaths is higher for male chi ldren than for female children (87 versus 62 

per 1000). The excess male to female infant death could be attributed to genetic reasons. During 

early childhood period, however, male chi ldren seem to have slight advantage over their female 

counterparts and childhood mortality among females is higher. But the difference is statistically 

significant only during infa ncy. 

4.2.1.6 Size of Child a/ Birth 

Since most births in Ethiopia occur at home where children are often not weighted at birth, data on 

birth weight is available for only a few children, those born at health facilities. However, mothers 

in Ethiopian D1-IS survey were asked whether their child was very large, larger than average, 

average or small at birth since this has been found to be a good proxy for the child ' s weight 

(EDHS, 2005). Table 7 shows that infant and child mortality among ch ildren of large and small 

size at birth are higher as compared to children of average size at birth but the differences are not 

statistically significant in both cases (infant and child). This might be clue to the fact that reports 

from the mothers are hardly accurate as answers to the question are subjecti ve. 
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Table 7. Demographic Differentials in infant and Child mortality in SNNPRS, 200S. 

-
Deaths per 1000 

--i-----. 

Demographic Variables Births In fant __ Child 

Age at Maternity 
0urviVUTnlrage-r- *** 

-
Less than 20 years 208 147 144 20 

20-34 Years 1268 883 65 29 

Greater than 35 254 181 63 28 
.-

Birth Order * 
-------. 

1St 286 196 108 26 

2nd 264 179 68 34 

3-4 437 306 53 23 

>~5 743 530 75 28 
- -_ .. 

Preceding Birth Interval *** *** 

Less than 24 Months 3 10 228 139 61 

24-3 6 months 530 398 62 13 

37-48 Months 3 18 213 41 42 

48+ 286 176 28 6 
_. __ .-

Multiplicity of Birth ** 
-_. 

Si ngle 1696 1190 71 28 

Multip le 34 21 206 48 
- ----I--

Sex of child * ... 
-----.-- --. 

Ma le 841 573 87 19 

FelTlale 88 9 638 62 36 

Size of child at Ilirth 
---_._-

Large 659 473 83 30 

Average 642 450 59 20 

Small 429 288 82 38 
-- -----

Duration of breastrcedin g *** • 
Never brcastfed 63 20 651 0 

<6 Months 298 38 215 79 

6- I 2 Months 25 1 41 72 73 

>~ 12 Months 1106 11 05 0 24 
---- - - -- -

*** = P< 0,00 I, ** = P<O.O I, * = P<O.05 , '" = P<O.I 0 e'**. **, *,. ind icate level of signifi cance at specified level). 
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4.2.1.8 Breast-feeding 

Various studies have indicated that breastfed infants expenence a lower mOltality risk than 

artificially fed infants (e .g., Holland, 1987, Ebrstein et a!., 1990). The effect of breast-feeding is 

more pronounced during infancy. According to the results in Table 7, those inl~lnts who were 

never breastfed and breastfed for less than 6 months had a higher risk of mortality as compared to 

those infants who were breastfed 6-12 months and the difference is statistically significant at (P < 

0.001). 

4.2.2 Socioeconomic Differentials 

Differentials in childhood mortality by socioeconomic variables, namely, marital status, level of 

education, work status of mothers, wealth index, religion and ethnicity are presented in Table 8. 

4.2.2.1 Marital Status 

The result in Table 8 shows that mortality ri sk for infants born to mothers who were not in union 

are 71 percent higher than that of infants born to mothers in union. Similarly, children born to 

mothers who were not in union have 40 percent higher mortality risk than those children born to 

mothers who were in union. However, the differences are not stati stically significant in both cases. 

This might be due to smaller number of cases in the second (not in union) category as a result of 

universal marriage in the region. In the region, 96 percent of women have been ever married (CSA 

and ORC Macro, 2006). 
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Table 8. Socioeconomic differentials in infant and child mortality in SNNI)RS, 2005 

-
Deaths per 1000 

Survivors 
Socioeconomic variables Bilt hs at age I Infant Chi ld 

Type of place of residence 
-

Urban 127 87 79 II 

Rural 1603 11 24 74 29 

Marital Status 
- -~ In Un ion 1665 11 62 72 

Not in union 65 49 123 4 1 
- ---_. 

Level of educatioll * 
-

No education 129 1 904 81 32 

Some education 439 307 52 16 
-

Work Sta tus 
r---

Not working 1376 95 1 72 30 

Working 354 260 82 19 
------ . -_. 

Wealth Index 
---- . 

Lowest 504 354 85 25 

Middle 455 305 79 36 

Highest 77 1 552 64 25 
-- --

Religion 
---- - ----------::--;: 

Protestant 997 702 69 28 

Orthodox 364 248 80 36 

Moslem 232 165 82 18 

Other 137 96 80 2 1 

Ethnicity ** -_. __ . --
Sidama 33 1 235 60 38 

Guragie 208 147 63 14 

Welai ta 193 128 73 39 
KeITa 138 91 145 33 

Had iya 123 97 8 21 

Gamo 119 84 67 60 

Gedeo 80 6 1 100 16 

Kembata 69 45 87 22 

Others 469 323 8 1 19 -------

** = p < o. 0 I, * = p < 0_ 05 
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4.2.2.2 Maternal Education 

Maternal education has been identified as one of the most important socioeconomic determinants 

of infant and child mortality. An examination of infant and childhood mortality rates presented in 

Table 8 reveales the expected pattern of inverse relationship between mother 's education and 

child's risk of dying. Mortality rate of chi ldren whose mothers have no education is higher than 

those whose mothers have some education both during infancy and childhood periods. For 

instance, infant mortality ri sk among children born to mothers with no education is 56 percent 

higher as compared with children born to mothers with some education; and childhood mortality 

risk is twice higher among children born to mothers with no education than that of children born to 

mothers with some education . The difference is only statistically significant for infants. 

4.2.2.3 Work Status and Wealth 

The result in Table 8 indicates relatively higher proportion of infant mortality for working mothers 

than non-working mothers . The possible explanation for such result conld be shorter duration of 

breastfeeding and nsing other alternatives to compensate breast-feeding, such as bottle-feeding 

which is exposed to infections by working mothers. According to the data li'OJl1 EDHS (2005) 

working mothers who had never breast feed their infants are 89 percent higher than that of non­

working mothers in SNNPRS. Another reason might be lack of adequate childcare among working 

mothers due to lack of time. On the other hand, the current study reveals that childhood mortality 

is higher for non-working mothers as compared to working mothers and this could be explained by 

relatively better education and income generated by working mothers which could compensate the 

negative effect of lack. of adequate care given by non-working mothers. 

With respect to wealt.h and mortality, children born to mothers in the lowest wealth index are at 

higher risk of dying than children born to mothers in the midd le and highest wealth index during 

infancy. However, the relationship is not consistent during childhood and in fact childhood 

mortality ri sk is the san1<: fo r children born to mothers in the lowest and highest wealth index. This 

is due to the fact that being born to wealthy mother doesn't necessaril y imply that all the child 's 

requirements are fulfi ll ed such as nutrition, sanitation and appropriate care. 
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-1.2.2. -I Religioll alld Ethllicily 

Regarding relation between religion and mortality, Table 8 reveals that children of Orthodox, 

Muslim and Other (Catholic and Traditional) mothers have higher risk of dying during infancy 

than those of Protestant mothers . As can be seen in Figure 14 the difference could be explained by 

the relatively higher number of mothers with some education among Protestant mothers. However, 

childhood mortality among children of Orthodox and Protestant mothers is higher as compared to 

children of Muslim mothers, although the difference is not statistically significant in both (infant 

and child) cases. 

Figure 14. Percentage of mothers who have some education by religion, in the SNNPRS, 

2005. 
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Differentials by ethnicity show considerable effect during infancy than childhood period. 

According to Table 8, infant mortality of children of mothers belonging to Keffa ethnic group is 

the highest, followed by those belonging to Gedeo, Kembata and "Others" ethnic groups and is 

lowest among the Hadiya ethnic group. According to the data from EDHS (2005), the highest 

mortality risk to children among Keffa and Gedeo ethnic groups during infancy may be due to 

higher number of illiterate mothers among these ethnic groups (85 and 83 percent, respectively) as 

compared to mothers belonging to other ethnic groups. Childhood mortality is highest among the 

Garno ethnic groups followed by the Sidama and Wolaita and lowest among the Guragie ethnic 

group. 
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4.2.3 Environmental DifJerel/tials 

4.2.3.1 Source 0/ Drinking Water and Type a/Toilet Facility 

The positive eiTect of toilet, sanitation and use of pure water on child survival has been 

documented in various literatures (e.g. , Da Vanzo et aI., 1983 ; UN 1985). Households with flush 

or pit latrine have lower mortality risk during infancy as compared to households with no facility, 

bush or field. Infant mortality among children from households with no fac ility, bush or field is 75 

percent higher than chi ldren from households with flush toilet, and infant death is also higher in 

households with pit latrine. The result in Table 9 reveals that there is no mortality risk for children 

born to households with flush toilet during chi ldhood but there is high mortality ri sk for children 

born to households with pit latrine. But the result should be taken with caution due to small 

number of cases in the flush toilet category. 

The results also indicate that there is no significant difference in both infant and childhood 

mortality by source of drinking water in the region (Table 9). Moreover. differentials by source of 

drinking water and type of toilet facility are not statistically significant both during infancy and 

childhood periods. 

Table 9. Environmental diffenntials in infant and child mortality in SNN PRS, 2005 

Environmental 
.,. 

Source of drinking 

1----:-----, 
Type of toi let facili 

-

variables 
water 

.-
Protected 

Unprotected 

ty 
._--

Flush 

Pit 

No faci lily/Bush/Field 

Births 

958 

772 

68 

946 

7 16 

42 

----
De aths per 1000 

. -

Infant Child 

s' ----
urvlvors at age 1 

,-- -

-- -
670 73 27 

541 75 30 
-

, ._----
46 44 0 

676 72 36 

489 80 20 



4.2.4 Matem([/ Hea/til Care Seekillg Factors 

4.2.4. J Place of DeliFerr and Assis/ance at DelivelY 

Children delivered at a medical fac ility are li kely to experience lower 1ll01tality risk than children 

delivered at home because such faeil ities usually provide a sanitary environmen t, proper birth 

assistance and vaccination. But in deve lop ing countri es like Ethiopia most births takes place at 

home and the risk of mortality is higher. Table 10 presents infant and childhood mortali ty rates by 

place of delivery and assistance at delivery. However, the resu lt is not as expected and both infant 

and child mortality is higher fo r insti tutional delivery than home deli very. 

The same result is al so obtained when referring to ass istance at deli very . The result in Table 10 

demonstrates that both infant and child mortality is higher among mothers who receive assistance 

from health professionals as compared to mothers who receive assistance from traditional birth 

attendant. The resul t might be due to slllall number of cascs (births at heal th fac il ity and assistance 

by health profe;;sional) in the region and those mothers who seek assistance or go to health 

faciliti es might be those who encounter complicati ons during deli very that may lead to death, or 

go to health fac iliti es as a last resort (u nab le to give bi rth at home after long hours oflabour). 

T able 10 Maternal health cal'e differentials in infant and child mortal ity in SNNI'RS, 2005 

,---_._-_._--_ .. . -- ----_ .... _ .. _-
Deaths pcr 1000 

_ . ._._.- _. 

Maternal HCHlth Care Vari~1 bios Births Survivors at age 1 Infant Child 
_ .. __ .. - ._- ---.--.... - _.-1:::-----::-::-:;-_ .. __ ._._ ...... . 

Place of Delivery 
- ._-_. _ .. 

I-lome 1654 1161 
---_._._--- ... " 

73 27 
1-----_._._-_._ ... _ ... -

1·leal th fac ility 76 50 92 60 

Assistance at delivery 
-_. 

T rad it ional 1641 11 5 I 73 26 

Hea lth Pro fc ss ional 87 58 92 52 
L--____ . ___ .... ___ . . -- --_ .... 
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CHAPTER FIVE 

DETERMINANTS OF INFANT AND CHILD SUlWIVAL: A MULTIVARIATE 

ANALYSIS 

In the previous clmpter the bivariate relationship between some background characteristics of 

women and children on the one hand and inlllt'lt and child mortality on the other has been assessed. 

In such type of anal ys is, there is always lack of estimati ng the net eftect of a particular variable 

separately, and together as a group on the dependent variable; it is al so difficult to know which 

factor is more impOliant. The objectives of the study can only be achieved by applying 

multivariate anaIysi s, and in this chapter the Cox Proportional Hazard Model is applied in order to 

examine the net effect of each independent variable on infant and chi Idhood mortality by 

controlling the e ffects 0 f other variables. The analysis is restricted to singleton births in the last 

five years preceding the survey . The restriction to singleton births is due to sma ll number of cases 

in the multiple birth categories and higher ri sk of mortality associated with slich births. 

The variables that are incI uded in the model are those which showed a significant association with 

the dependent variable in the bivariate analysis and those variables that are suspected to show 

some tendency of re lationship even though they do not show statistical ly significant association 

with the dependent variable. 

5.1. Check fo r Mu Iticollinea.-ity 

Multicollinearity is the situation where the correlations among independent va rinbles are strong. 

As a rule of thumb, the problem primarily occurs when X variables are more highl y correlated with 

each other than they are with the dependent variable. There are several classical tests for 

diagnosing co llinearity problems. This study appl ied the Variance Inflation Factor (VIF) and 

correlation matrix to assess the impact of multi co llinearity. The VIF is calculated as I divided by 

the tolerance (one minus the multiple R for each independent variable) level for tJlat independent 

variable. The common cut of criteri on fo r the presence of multicollinearity is VIF? S. 

In this study it was found Ollt that place of del ivery and assistance at delivery have VIF>S. In 

addition, these ymiables have sma ll number o f cases in some of the categori es that arc 0 f main 
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interest to th is stud y. Therefore, place of delivery and assistance at delivery were dropped from the 

multivariate anal ysis. The resul ts of the VIF test are presented in Annex l.,and 11. 

5.2 Determinants of Infant Mortality 

The analysis in infant mortality is conducted in two :; tages .In the first stage, 4 models are fitted in 

order to re-examine the gross effect of each independent variable and to assess the relative 

influence of demographic and socioeconomic factors on infa nt mortality. The s ingle factor (gross 

effect) indicates th(! effect of one predictor variab le when the effect of other iactors is not taken 

into account. These estimates are produced by including only one variable at a time in the model 

and are presented in Model 1 of Table 11. In model 2, all the dcmographic variables are 

considered as a group. while in model 3 all socioeconomic variables are included . Model 4 

considers all the variables (demographic and socioeconomic) simultaneously and is considered the 

full model. 

In the second stage only maternal factors are considered to assess the relationshi p between 

maternal factors and infant mortal ity. 

5.2.1 Bio-demograpllic.filclors 111111 il/frllll mortalily 

5.2.1.1 Age af Maferni 'y 

The single factor effec t of maternal age at birth shows that infants born to mothers aged less than 

20 years experience a Irigiler mortality risk as compared to infants born to mothers aged 20-34 and 

2':35 years. For instance, infant mortality for children of mothers under 20 years at the time of birth 

of their child is 2.23 times higher than that for infants whose mothers were 20-34 years at the time 

they gave birth anel tbe effect is stati stically sign ificant at (P < 0.001 leve l) . Mortality risk among 

infants born to older mothers is, however, almost the same as infants born to mothers aged 20-34 

and the effect is not stat isticall y significant. 

When all demographic factors are contro ll ed in Model 2, the effect of maternal age at birth had 

declined and lost its significance in affecting infant mortality. Alt hough the effect is not 
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statistically significant and its magnitude is reduced, infants born to younger mothers «20 years) 

still have a higber risk (43 percent) of mortality as compared to infants bom to mothers aged 20-34 

years. Results ill the full model (Model 4) are almost tbe same as results in Model 2. 

According to the EDHS (2005) data, 48 percent of births from younger motbers are first order 

births and the major difference between the gross and net effect of age at maternity on infant 

survivorship could be explained by tbe inclusion and excl usion of first order births in the gross 

and net effect model s, respectively. 

Table 11. Relative effe(,ts of predictor variables on infant mortality . 

Variabl 
. -_._-- _._--,----,---- - -,- - ---- -----

es Modell Model 2 __ Model ~ _ __ .Mode!...".. _ _ f_X_"_·LR-+_d_f-1 
!Bio-Demographic 

~ge at Maternity *** 0.43 2 

1<20 years 
-·-- - .. - .. - .. - --+--::2·-:.2-=3-;:0*"'*"'*,-+- - .. I:-.4cc3:-4,.-- .. .. - .--- -'-"--iAT3 -- .-.-)----t----+ 

.-
~0-34 

r5+ 

--·- ·-·-·-- - f__---,I·"'. O"'O-=-O --1---'1 "". 0-=-007---- -.----.-.- --- - -G)OO· ... -)--_1---1 

.. - ...... ----+--""0-;.9:-;;7""4-·+- -;1-;.0;~0-=3--1 .. ·------- ---0·.-83·0,.---·-+----+---1 

I'receding Birth Inte l' v,;, --- -.. ·--+--"C*C7i.---- -***-----.---- .-----. ** - - - ...... 1----01;:7.""8--+--:30-..., 

.. ~. 
1"2 years 4 .959*** 3.734 *** ._- - .. ----"3·.-6L~9**--·+---+---+ 

2-3 years 
--_.- --'--+-- 2226-' ---2:372*- --- -.--- --·--2272*· .. - 1-----+---1 

j-4 years 1.4 61 1.30 I - .. ---- ... · - -I.2·2c'8c-·- f-----+---I 

>4 1.000 1.000 +·-------I~i500 .. --· i----+--I 

Birth Order 
- -.-.-.-.---.---,i.---I---

010
- -------- .- -; -- .. - ... - -7"".9-1-:c

2
-1 

1" 
--·--f--c-

I
"".5"'

90
:c--t-·------t---·--·- .----.. ----.--- - ,-,,-+---1 

£"" 
-~--·------+-'C'I.OCoo;;-;0-:-+-;--1.0;c;0;-;;0--+--------.. - l:006- -----t---I---I 

.. _._. 
·4 order 

- .. --- ... - --.- - -,--- ---J-- -.-,-'C"C.:c-.--r---- .- - --.-.-- --.. - -'--+---1 
0.772 2.199010 2.240 010 

5+ order -·--+--I:-.cci Occ
S
c---+--;;2C'C. 8"6'"8-:-' ~-r-'--'- - 2.900*'--'- '- .-- .- +--..., 

.- l-il-lg-~·---.. - +--....,*·7, C",--t- - ....,,"'*.,.*---+ .. - --- .. --c;'*** 
Duration of Breastfee{ 45.8 2 

Never Breastfed 

<.6 Months 
.. . -

>6 Months 
.. 

~ex of Child 

Male , 
Female 

-·-----+-9"'."'0~7 ·5;:*""::-*-+--8"'.-;-4-;c19"'*c:;.-:;-' -+ --- ---.-8.248**.,.,--1-·---+---1 

---+-2::-.-=9~9·5::c*"'*cc*--+--·3;;-.cc5::-8 "'I *c::*-:-,--" .---- ~-}A97** i - -----+--..., 

1.000 1.000 
--·--- -1 .... 600--1-·-+--1 

---+-------I-~----I-.. - .- . - - -_._. __ .. _.1-:-:-:-+---,--1 
0.16 

- --+---- _1- --.. -------+- ---- - - ...,----1--..., 
__ ._+_..:.1:...:.4-"-03"'010"-+_.....:..:.1.0"'8,..:1 _ ________ r-_. __ . .!.:.LQ.4 __ .. _ -- ... --)--_1 

1.000 1.000 1.000 

~urvival Status of !~t~ 
.. ---·-·--·--I-c-;c;;c-+-.....,---I 

ced i ng..<==ch,:i~I(=-I _t-_ _ *_*-,-_+----- -.f__------ ____ .. _ _ . _ _ t-I_.O_0-jf-_-+ 
V\live 
Dead .-

1.000 1.000 1.000 
--_t_-=:'O:.::...._Ic----'.:..:..:;~-.t-------- .- - ....... - --.... - f---.-I----I 

_ . _ • •. ___ . .......JL........:I.c:. 780·* 1.371 . _ __ .. _ __ ... I.:.~L .. _ ___ ...L_.......J 
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rsocioeconomi~ 
-.--- _. 

Modell -- .. _-
Maternal Educat ion , 
No education 

--
1.552' 

... ---
Some education 1.000 

--
Marital Status 

Currently in Union 1.000 

Not in union 
-----

1.708 

Wealth Index 

Lowest 1.342 

Midd le 1.245 
-----

Highest 1. 000 

foilet Facility 
-_._- ---

- ---
Flush 1.000 

IPit 
. __ . 

1.629 

1N0 faci lity/Bush/Ficld---
._-

1.804 
-

Ethnicity , 
--

Sidama 1.000 

f(iuragie 
-- -.----

1.034 
----

Wolaita 1.20 1 

KeITa 2 .399** 
----

Hadiya 0.1 35' 

pamo 
._---- ---

1.1 13 

pedeo 
----- -

1.655 
--- - ---

Kembata 1.439 
--_. 

IOthers 1.34 1 

Model 2 Model 3 -------

1.353 

1.000-

1.000 

~----.---- -X'· df 
Mo( 1-._. __ .- lei 4 LR ---.-------- ---"7""+-~~ 

I. 

I. 

264 

000 

1.3 

-----I~~+__~--i 
1.6 

--

I---
I. 000 

-1------------ - 1--:5 82-
---_.-

I .' 
---------. ------+------1 
,65 

-

-

. -

1. 11 6 

1.1 74 

1. 000 

------------- 1-- 2 

I. 

O. 

I. 

159 

97 1 

000 

0.52 

--1------
7.2 2 

1.000 -- f-----
J.( 
-------- ,_._---+----1 
)00 

. __ ._----~.----
1.378 4. 295 

1.470 4. 820 
-- c--_ 

• 2.1 8 

-o-oo----~-·-~----~ - - -
1.000 I. 

------ -------_. O~~--t----+--I 
------ f----+----I 
375 

1.05 1 

1.211--

2.269*'-

0.1 44. 

1.1 3 1 
1---

1
.
66 1

--

1.587 

1.355 --

I. 
_._--

I. 

1.1 '1M 
-_. --------1------1----1 

0.' 
------

11 8 
93i----I---

O. 
f-.---

I. 
.--- .----f--- -
2 12 

1--
I. 223 

f-.--
I. 
-------
04 1 

---- -_._-"---

*** = P < 0.00 I, ** ::-: p < O.U 1. * := P < 0.05, "" = p < 0.1 0 (Note: In this and the foll owi ng tnblcs, the symbols ***, 

**, *and.;. indicate the leve l o f signili cance at the specifi ed level and they refer to the departure of the relative risk 

from unity or the value of the relative risk ro r the reference category). 

5.2.1.2 Preceding Bir!h Interval 

Table 11 shows that both unadjusted and adjusted effects of previous birth interval on infant 

mortality are la rge an cl highly significant (P < 0.00 1 leve l) in SNN PR S. The s ing le factor effect 

(Model I) ind icates that ll10rta lity risk fo r infan ts born within 2 years a lle r the previolls birth is 

4.96 times hi gher than that of the reference ca tegory (> 4 years). Births with preceding birth 
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interval of2-3 years ancr the previolls birth have al so a higher ri sk (more than twice) of mortality 

compared to the reference category. 

Results in Model 2 and Model 4 of Table 11 show that even though the adjusted effect of 

preceding birth interval is somewhat smaller than the single f~\ctor effect, the relationship is still 

very strong. For eX.ampl e, in the full model, births with preceding birth interval of less than 2 years 

after the previous birth have 3.65 times higher mortality ri sk than births in the reference category 

with preceding birth interval of four or more years. 

In general being born within a very short birth interval (less than 2 years) is associated with a very 

high mortali ty ri sk. 

5.2.1.3 Birth Order 

When the effect of other factors is not taken into account, first and higher order births have 

relatively higher mort al ity ri sk as compared to other order births (order 2 and orde r 3-4); but the 

difference is n01 stat istica lly signifi cant. The inclusion of demographic and socio-economic 

variables increases the risk of dying of higher order bi rths as compared to the reference category 

(order 2) and the difference is statisti cally significant. For instance, in the full model, the relative 

risk of dying fo r births of higher order (?: 5) is 2 .9 times higher than that of 2nd order births. This 

might be due to the fact that high-order births are born into families that already have a number of 

young children w ho compete fo r resources and parental care, and most of higher order births have 

mothers who are physically depleted. Such children arc more likely than others to suffer from high 

mortality ri sks such as low birth weight. 

5.2.1.4 Duration of Breast(eeding 

Breastfeeding showed a very large and signifi cant effect both during the gross and net effect 

models. Even though i t~; c llect is reduced, du ration of breastfeeding sho wed strong and significant 

effect on infant survi I'al when other controls are added to the model. For instance, in the full 

model, infants who were never breastfed and who were breastied less than 6 months have a higher 

mortality risk than i nj~\Ilts who were breastfcd for more than 6 months. i\fter controlling the effect 
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of both demographic and socioeconomic variables, inFants who were never breastfecl had 8 times 

higher mortali ty ri sk than infants who were breast fed s ix or more months. 

5.2.1.5 Sex of the Child 

The result of the single factor effect on Model I shows that mortal ity ri sk alllong male children is 

40 percent higher than their female counterparts. But when control is made 1(l)' other variables, the 

mortality ri sk between male and female infants become almost the same and in all the models the 

difference is not statist icall y signifi cant. 

5.2.1.6 Survival Stalus of Previous Sibling 

Survival status of preceding child at the birth of the inclex child has a significant eirect on infant 

survival when the effects of all other variables are not taken into account. For instance, in Modell 

infant mortality is 78 percent higher fo r infants whose older sibling had died than those whose 

older sibling surv ived. The high ri sk is reduced and lost its significance, when control is made for 

the other variab les. 

The increased risk of mortal ity of an index child preceded by a sibling who died could be due to 

shared common biological, social and even behavioral problems affecting the mothers of such 

children (e.g., Winikorr, 1983; Eberstein & Parker, 1984; l-tobcraft, 1987; Cramer, 1987; Das 

Gupta, 1990; Aaby, 1990: Guo, 1993; Sastry, 1997). On the other hand, severa l studies report 

lower mortality risks in the post-neonatal and/or chi ldhood periods for a child whose older sibling 

died as an infant as a result of care given by parents who experience child loss and reduction in 

sibling competition as well as the ri sk of cross-infection between two siblings close in age (Koenig 

et aI. , 1990; Maj umcicr, 1990; Curtis, Diamond & McDonald , 1993). 

5.2.2 Socioecollomic Fa ctors alld llljilllt Mortality 

5.2.2.1 Maternal Education 

The single factor eircet of maternal education shows that infants born to mothers with no 

education experienced 55 percent hi gher mortality ri sk as compared to mothers with some 

education (Table 11 , Model I) and its effect is statis ti ca lly significant. 
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The inclusion of other socioeconomic and demographic vari ables in the Model reduced the effect 

of maternal education in explaining variability in infant survival status. Tbe effect is not 

statistically significant in the net effect mode ls. 

5.2.2.2 Marital Status 

The resu lts both in the gross and net effects models demonstrate that in fan ts w hose mothers were 

in union at the time o f the interview have higher chances of survival than those whose mothers 

were not in union duri ng the survey. For instance, in the fu ll model , infants from mothers who 

were not in union at the time of the survey have 96 percent higher ri sk of dying than infants from 

mothers who were in union. This can be explained by the fact that mos t women in Ethiopia are 

economically dependant on thc:ir husbands. Hence, the lack of conjoint may aggravate the socio­

economic condition of the fami ly. Moreover, married women are morc like ly to use maternal 

health services than the ir u~narried counterparts because the stigma associated with out-of­

wedlock pregnancies could be severe in societies li ke Ethiopia, and it is reasona ble to assume that 

most such pregnancies are unwanted or un intended. As a result, such women may be less 

motivated to seek maternal and child health care services. 

5.2.2.3 Wealth 

The single faetor etrcet in Model I shows that inifU1ts from mothers who arc in the lowest and 

middle wealth index £flce relatively higher mortality risk as compared to the ref"rence category 

(highest wealth index). When cont rol is made for other socioeconomic factors in Model 3 and both 

socioeconomic and demographic facto rs in Model 4 its eiIcct is reduced. In all the models the 

result is not stati sticall y significant. 

5.2.2.4 Type o[Toilet Facility 

Access to a flush or pit toilet is potentially a very important determi nant of inlimt and child 

mortality in deve lopi ng cOllntries . Children in househo lds that lack such access could have higher 

exposure than other chi ldren to di seases such as tetanus and digesti ve d isorders (e.g., Puffer and 

Serrano, 1978; UN, 1985). 
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As shown in Table J I, unadjusted infant mortality is higher for infants in households that do not 

have access to a flu sh toi let in the region, Whcn control is made for socioeconomic variables in 

Model 3, the ri sk is red uced, When both demographic and socioeconomic factors arc controlled in 

Model 4 the ri sk of dying becomes higher for infants in households that don' t have access to flush 

toilet. But in all the models the difference is not statistically significant, which might be due to 

small number of cases in households that have access to fl ush toilet in the region, 

Contrary to the expectation, in al l the models, the risk of infant mOliality associated with 

households with pit latrine is higher. This is due to the fact that pi t latrine might not be a good 

measure of sanitation, Having pit latrine does nol mean that it will be used hygienically or by all 

members of the househo ld and caretakers may not have the habit of washing their hands using 

soap after using latrines, A study of child mortality in relation to water supply and nutritional 

status in Malawi noted that young children often did not use the pit latrines, and consequently 

there was much fecal contamination around homes, Even tho ugh pit latrines protect against some 

parasitic diseases, they appear not to protect against diarrhea, which is one of the major 

contributors to ch ild rnorlality in most developing countries (Lindskog et aI. , 1988), 

5,2,2,5 Elhnicity 

Infants from Keffa ethnic group show a higher and significant mortality ri sk than other ethnic 

groups in the regio n, Jncillsion of materna l education brought a slight change in Moclel 3 but it still 

shows a significant difference, When demographic variables are taken into account , the difference 

disappeared and lost its significance. One poss ible explanation for th is difference is that relatively 

higher number (25 percent) of infants who were never breastfecl belongs to Keff" ethnic group , In 

all the models, infants u'om Hadiya ethnic group show a higher chance of surviving as compared 

to other ethnic groups, 

As one of the objectives of the study is to assess the relative influence of demographic and 

socioeconomic fac tors on infant and child surviva l, log likelihood ratio tests were used to 

determine the relative importance of variab les, The size of the Likelihood ratio chi -square relative 

to its degree of freedom indicates the relat ive importance of a vari ab le, According to thi s criterion, 

duration of brenstfeed ing is the most important factor affecting infant mortal ity fo llowed by birth 
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interval and birth order. From the soc ioeconomic variables, type of toilet lilcility appears to be 

important even though its effect is not statistically significant. The value of the li kel ihood ratio test 

and its degree of freedom are presented in the last two columns of Table II. 

In general in this study the demographic factors are found to be very important in determining 

infant mortality in SNNPRS. 

5.2.3 Matel'l1ai Factors and Infant Mortality 

As can be seen from the previous results and di scll ssion, maternal factors li ke age at the birth of 

the child, birth interval, birth order and duration of breast-feeding showed a significant association 

with infant mortality. In this section, an attempt is made to di stinguish the two-fac tor effect and 

the independent effect of each vari able by considering only maternal factors. 

Models 2-7 ind icate the two-facto r effect of maternal factors on infant mortality Crable 12). Model 

2 reveals that when preced ing birth interval is con trolled, the effect of young maternal age on 

infant mortality is reduced and lost its significance. The effect of age at maternity on infant 

mortality is increased when control is made for birth order. This could be explained by higher 

mortality risk associated with fi rst order bi rths, since 1110st [irst order bilihs are fi·om younger 

mothers. 

Model 4 suggests that includ ing duration of breastfeeding in the model somewhat reduces the 

effect of age at ll1aternity, but the effect is still strong and stati stically significan t. 

As can be seen from model 2, 5 and 6, only duration of breast-feeding due to its ro le in birth 

spacing bring about a sLight decline on the effec t of birth interval on inf~lI1t survivorship. In all the 

models preced ing birth interval showed a strong and sign ificant effect on the surv ivorship of 

infants. 

Controlling age at maternity resul ts in an increase in the risk of dying fo r higher order births 

though the difference is not statistica ll y signi fi cant. 'fhe high ll10li ality among higher order births 

may be related to the age of the mother at the birth of the child, which is termed as high-risk births 

for very young and older mothers. 
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Model 5 showed that birth order and preceding birth interval affect the chance of infant survival 

independen tly of each other. I.l genera l as can be scen from the full model (Mode l 8) preceding 

birth interval and duration of breast feeding seem to be strong and significant in affecting infant 

mortality. 

Table 12. Relative effects of maternal factors on infant mortality. 

---" - ----~~- - ----.... ----- .._--
Mod1l8 Variables Model I Model 2 Model 3 Model 4 Model-_5 Model 6 Model-) 

---f-.---------_.- --- ---_ .. _-_. __ ... 
Age at maternity 

- --- ---. 
< 20 years 2.230*** 1.457 2.358** 1.850 ** 1.788 

-- ---- --._--- ---
20-34 1.000 1.000 1.000 1.000 1.000 

ro.974 
---- --_._. --

>-35 1.1 99 0.79 1 1.031 1.000 
-

Preceding birth int erva l 

----
<2 years 4.959'*' 4 .904* " 4.932*** 4.077 *** 3.997**' 

iz.226* 
-----_ .. _--_. ._----

2-3 years 2.21 5' 2.223 ' 2.42 1* 2.457' 
_.- ------ ----]----- ------ _ ._---, ... . __ . - . 

3-4 years 1.46 1 1.47 1 1.459 1.444 1.461 
.-------_. 

'1:000 -- -----------
>4 years 1.000 1.000 1.000 1.000 

- -
Birth order 

-,-------- f---- - ----1--- -_._- ---- -- ---- _. 
J 1.590 1.238 1.62 1 

--- 1:00'0 
._--_. __ .• --

2 1.000 1.000 1.000 1.000 
- .. __ .. _--- ---

3-4 order 0.772 0.956 0.830 1.037 1.384 
-- _ ... _ - ._--

5+order 1. 105 1.527 1.162 1.3 72 1.823. 

Duration of breastfeedi ll g--
c-- --

Never breastfed 
--

9.075*** 8. 162*** 
-- 7)-4**-;- 8.624*" 7.1 71*** .... ) 

._- 1--._--- - -.- .•. - -.•. 
< 6 months 2.995*** 3.033*** 3.229*** 3.005*** 3.356'*' 

1-1.000 
-- ---_. 

> 6 months 1. 000 1.000 1.000 1.000 
__ L_ - ---------------

**' = P < 0.00 I. '* = p < 0.0 I, , = P < 0.05, "" = P < 0. 10 
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5.3 Determinants of Childhood Mortality 

Table 13 presents hazards of childhood mortality. Model 1 considers tbe gross effect of all the 

variables that are believed to have relationship with chi ld mortality. Models 2 and 3 consider the 

effects of bio-demographic and socioeconomic variables, respectively, while Model 4 is the full 

model. 

5.3.1 Hiodemographic Factors and Ch ild Morta/ity 

Model I shows that the effect of preceding birth interval, which was strong in the case of infant 

mortality, has still a strong effect on chi ld survival. But when other demographic variables are 

controlled (Model 2) anel when control is made for all variables considered (Model 4) , it lost its 

significance. Higher order bilihs show a higher risk of mortality as compared to other birth orders 

even though the effect is not statistically significant. 

Duration of breastfeeding appears to have strong and highly significant effect on child 1l101iality in 

both the single factor and net effect models. The net factor effect of duration of breastfeeding is 

such that the risk of dying during childhood of a child who was breastJed less than a year is five 

times higher as compared to a child who was breastfed 2 or more years. 

Female children seem to have a higher mortality ri sk as compared to their male counterparts 

during childhood period. But the difference is not statistica lly significant. This resul t is consistent 

with results found in other developing countries. For instance, a study based on data from the 

International Center for Diarrhoeal Disease Researcb , Bangladesh (ICDDR, B) showed that, in the 

neonatal period, Illale mortality exceeds female Illortality. During the post-neonatal period and 

childbood (1-4 years), the pattern is reversed, with female death rates exceeding those for males 

(Chen et aI. , 1981). A comparative study based on DHS data also confirms this result in some 

countries (Bangladesh, India and Nepa l) (Maby, 2003). Excess female mOltality at post neonatal 

and childhood ages in India and other South Asian countri es is bel ieved to result from son 

preference, which leads to differential treatment of sons and daughters in terms of Jood allocation, 

prevention of diseases and accidents, and treatment of illness (UN, 1998). However, this is an 

area, which requ ires further research. 
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Children whose older s ibling had di ed seem to have a higher mortality ri sk as compared to 

children whose older sibling had survived. For instance, in the net effect mode l, children whose 

older sibling had died show 70 percent higher mortality ri sk than children whose o lder sibling had 

survived. But the difference is not stati sti cally significant in both the single facto)' and net effect 

models. 

Table 13, Relative effects of pl'edictol' variables on child mortality, 

Variable!'; 
1=--=--------_ .. -

io Demographk 

Preceding birth inle rva l 

.-

~---------.-
-3 years 

-4 years 

-----

1-----------.- -_. 

.. f=-c--:-::--:-------.-
Birlh Order 

I" 

" 
.. 

1;-:--"7"---------" 

uralion of Breaslfccd ing 
- _ . f-,-:,-----.,----.-.. -.--

12 months 
~-;-------.--.--.-.. 

I--::-c-:-;-........,-------. 

ex of child 

ale 

1=-_ _ ,----------... 
urvival Status of I1l"Ccedin 

L...... _ ______ •. 

------

g chilt! 

Model l 

" 
10 .997' 

2.2 16 

7.530'" 

LOaD 

0.753 

1.000 

0.676 

0.894 . ,' 
6.862**' 

5.322***--

1.000 

0.53 1'" 

1.000 

r--
1.000 

2. 134'" 
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--- -, 
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7.680", 
-- --. 

1.578 
- - - -' 
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-- ---

1.000 

. .. -
-- - --. 

1.000 
-- ---

1.781 

2 .731 

* 
5.23 0*' 

-------- -----
3.936* * 

1.000 
--f----

0.539 

-' .---
1.000 

--r--' 
--f--.-

1.000 
--

1.630 
1-. -

--~ .. ---

-~-

Model 4 
.. - _ .. -

_ .. 
• 

7.591 '" 
.._-_. 

1.6 15 
-

4. 862 
-

1.000 

- _. 
1.000 

_ . 
1.722 

_. 
2. 718 

... 
• 

. - ---
5.093* 

--
4.144*' 

-----
1.000 

' -i---

0.539 
-1---

1.000 

+ ._. 
1.000 _ .. 
1.704 



.---- .- --
Socioeconomic 

._--- . 
Maternal EducaHoll 

- --_._---_._.-
No education 1.980 2.035 1.598 

--- -
Some education 1.000 1.000 1.000 

Marital status 
----_ . - -- - ----.--- .. --.. -- ---_ .. 

Currently in Union 1.000 1.000 1.000 
--- -_. - _._----_._-- - . 

lNot in union 1.'197 1.622 1.5 12 
--------_. 

Wealth Quintile 
--------

Lowest 0.997 0.775 0.837 
- -_ ._--- -_ .. _-

Middle 1.'117 1.209 1.085 
- . -----.--

~ighest 1.000 1.000 1.000 
-. 

~ork status 

Working 1.000 1.000 --- 1.000 
._._. -- .-

Not Working 1.589 1.443 1.822 
------

Ethnicity 

Sidama 1.000 1.000 1.000 
---------_ .. _- _._------, .... - .. ---

GUI'agie 0. 354 0.36 1 0.658 
_._----------_. ._ - - .-----.-1-- ._------- -

Welaila 1. 02 0 1.101 1.899 
. _ .. _---- ... _--- . 

Keffa 0.87 1 0.9 13 1.725 
------ -----r-- 0.7 14 Hadiya 0.542 0.608 
._--- --------

Gamo 1.598 1.707 1.368 

pedeo 0.429 0.436 0.715 
---- -----1--------_.- --

lKembata 0.579 0.702 1.824 
.- -- ----------

pthers 0J/85 0.536 0.885 
--------- '---.----- ----- ---

•• * ~ P < 0.00 I, ** ~ P < 0.0 I, * ~ P < 0.05 , '" ~ P < 0.10 

5.3.2 Socioecollomic Factors f!nd Child Mortality 

From the socioeconomic variables, materna l education, marital status ,md work status seem to 

have an effect on the chance of child survi vorship. But none of them appear to have a significant 

effect in determining childhood mortality. 

For instance, children from educated women experIence higher chance of sUTvivorship during 

childhood than children ii-om mothers with no ed ucation in both the single effect and net effect 
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model, even though the magnitude of the effect is reduced in the full model. The reason that 

education does not show significant elTect on ch ildhood death could be due to the fact that the 

effect of education has already been explained by other variables. 

Another possible explanation for thi s result could be the extent of edllcation of women that are 

classified under the 'some education ' category. Women with primary, secondary and higher 

education have been grouped all together as having some education because the number of cases 

under each group was too small for analys is if taken separately. However, over 80 percent of 

women in the '~~ome educat ion" category have only primary education. 

According to the results of Table 13, children born to mothers in marital ulllon have higher 

chances of survivorship as compared to children hom mothers who were not in union. The 

explanation given for infant mortality holds here too . 

The model resul ts show that children from working mothers have a higher chance of surviving as 

compared to children Ij·Oln non-working mothers. Children hom Wolaita. Keffa, Garno and 

Kemabata ethnic groups seem to have a higher mortality risk than the remaining ethnic groups in 

the region. 

In general, the results of" the multivariate analysis confirm that demographic characteristics have 

consistent and substantial effect on infant and child mortality in the region. Birth interval and 

duration of breastfeeding are found to be the two most important variables that affect infant and 

child mortality. Moreover, mortali ty risk of children declines with increase ill birth interval length 

and duration of breastfeeding. Infants born to younger mothers (less than 20 years) are more likely 

to die than infants born to mothers aged 20-34 years. Higher order births are also found out to be 

associated with hi gh risk of infant and child mortality in the region. 

From the socioeconomic va ri ables maternal education sho ws a significant effect in determining 

infant mortality in the single factor model. But when control is made for other socioeconomic and 

demographic variables its effect is reduced and lost its significance. Other socioeconomic 

characteristics sllch as mari ta l status and ethnicity al so show some relationship with infant and 

child mortali ty even though their effec t is not statisticall y signiticant. 
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CHAPTER SIX 

CONCLUSION AND POLICY RECOMMENDATION 

The purpose of this study was to identify the major determinants of infant and childhood mortality 

in the SNNPRS . The birth history data from the 2005 Ethiopim1 Demographic and Health Survey 

were used for thi s study and a total of 1730 children born five years preced ing the survey were 

taken as unit of analysis. 

Evaluation of data quality performed before conducting the actual analysis (using Meyer' s blended 

index to measure degree of preference for digits of age data, sex ratio, average parity and 

proportion of dead ch ildren), revea led that the data are of reasonably good quality and can be used 

for further analysis 

Levels of infant ,md childhood mortality were estimated using indirect techniques fo r the purpose 

of comparison and it was found out that infant and under-five mortality rates are lower compared 

to the region 'S mortality estimates based on the 1994 census, and that of both direct and indirect 

estimates of the EDITS (2000), while they are higher as compared to the direct estimates of the 

EDHS (2005). The results are consistent with the estimates of the 1997 community and family 

survey conducted in the region. The major difference between the direct and indirect estimates of 

the EDHS (2005) is due to the fact that the direct estimate was calculated for the 10 years period 

preceding the survey, and the Brass type (indirect) method itself is based on certain assumptions 

which may not usual ly be satisfied in practice. 

Results 

The result il·om the bivariate and multivariate ana lysis showed that child ren born to younger 

mothers (less thm1 20 years) have lower chance of survivorship . The effect of maternal age was 

more pronounced at infancy than later childhood periods. These results are consistent with 

findings of previous works that have found a lower chance of survival for infants born to teenage 

mothers (e.g ., Assefa and Mekonnen, 1997; Sear et aI. , 2002; Sastry, 1994). The higher mortality 

risk of infan ts of younger women may be partly due to physical immaturity or lack of experience 

or knowledge in caring and treating children . The absence of any effect of maternal age on child 
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mortality suggests that the underlying causes of death during infancy are more of endogenous 

(prematurity, low birth weight, complication of delivery etc.) nature (Hamed, 1987). 

Both the bivaraite and JUultivariate analysis results show that children born to older mothers (35 

years or older) have almost the same mortality ri sk as compared to the reference category (20-34 

years). The possible reason might be the fact that women who are older arc more experienced in 

child care. 

An analysis of maternal factors on infant mortality confirms that controlling the effect of the 

preceding birth interval reduced the effect of young age at maternity. When control is made for 

birth order, the dIect of young age at maternity is increased due to the higher ri sk associated with 

first order births, since most first order births (48 percent) are born to yo unger mothers (under 20 

years) in the region. 

Significant differences by length of preceding birth interval were also observed. The resnlts 

confirm the negative clfects of short birth interval on infant and child survival. The bivariate and 

Cox proportional Hazard model regress ion analysis demonstrate that children born after short 

intervals (less than 2 years) have lesser chances of survival than children born after relatively long 

birth intervals. Although the effect is statistically significant both at infancy and later childhood 

periods, length of previolls birth interval has a more pronounced effect Oil infant survival. 

This result is supported by findings ti'olll previous stud ies. For instance, evidence from developing 

countries over the last two decades shows that birth interval length remains the most important 

predictor of infant and child mortality ri sks, even when the confounding effects of soc ioeconomic, 

demographic and environmental fac tors are controlled (e.g., Cleland & Sather, 1984; Hobcraft, 

McDonald & Rutstein , 1984; Pal loni & Millman, 1986; Pebley & Mi llman, 1986). One hypothesis 

of the pathway through which short preceding birth interva ls affect child survi val is that of 

maternal depletion. Under thi s hypothesis, a mother who has a child after a very short bilih 

interval does not have time to reco ver from the previous birth so that her subsequent chi ld is born 

weak and of low birth weight. 

A result of separate analys is of maternal factors indicates that controlling for duration of 

breastfeeding appears to reduce the impact of short birth interval on infant morta li ty, due to its role 
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in regulating human fe rtility by lengtheni ng the birth interva l, especially in societies, li ke those in 

the SNNPRS, where the practice of modern contracepti ve is low. 

The result of the gross and net effect models confirmed that first and higher bili h order children 

are more li ke ly to have lower chance of survival than intermediate births. The fi ndings on the 

relationship between birth order and survival are consistent with expectati on, and the effect is 

more important during infancy. The hi gh mortality ri sk for higher order births may be related to 

the age of the mother. Higher order chil dren may face competition over resources such as food and 

medical care. The d Ieet of fi rst order and higher order births on chi ldhood survival is not 

significant in both the bivariate and multivariate analysis. 

This study al so found out differences in in fant and child survival by sex. Although the result in 

both the gross and the net effect model is not signifi cant, the gross effect sho ws highcr mortality 

risk for male children than female chi ldren at infancy. Excess male morta lit y has been documented 

by many researchers and has been attribu ted to the biological weakness of mal e children at birth. It 

has been noted that boys are more vulnerable to prematurity, malformation, and birth 

injury(Benjamin and Pollard, 1993). However, during childhood peri od, male children seem to 

have a higher sun 'ival chance as compared to female children. 

In this study, duration of breas t feedi ng is fo und to be the most important vari able explaining the 

variation in both intlmt and childhood survivorship . In all the models, children who were never 

breastfed and who were breastfed less than 6 months, face a higher ri sk of mortal ity as compared 

to children who were breastfecl for re latively longer period . This Cill1 be expla ined by the effect of 

breastfeeding on chi ld surviva l by its ro le in nutrien t in take, birth spacing and anti-infective 

properties. 

There is some support in thi s study for the correlation of mortality ri sks between siblings, since 

those whose previous sibling had died have higher ri sks of dying in infancy. Mortality between 

children of the same fil11lily may be correlated because of geneti c reasons, child care prac tices, or 

access to similar quality and quant ity of resources such as food and hea lth carc. The death of the 

previous sibling can have also an eftect on the surviva l chances of the index child by reducing the 
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length of the birth interval , either because of biological facto rs (a quick return to fecundity due to 

cwtailed breastfeeding), or by parental choice (replacemen t of the dead child). 

The result of the gross effect model revealed that those infants who were born Ii·om mothers with 

some education have a better chance of survival as compared to those infants who were born to 

mothers with no education and its effect is signifi cant at p<O.05 levels. Bulmaternal education lost 

its significance when control is made for other va riables. 

Among the socioeconomic variables, maternal education, marital status and type of toi let fac ility 

are found to be important vari ab les in explaining the variation in infant and chil dhood mortality 

even though their efTcct is not statisticall y signifi cant. 

In thi s study, households with access to a flush toi let are found to have a lower mortality risk than 

households with pit latrine or no facility. But contrary to the expectation, the variable for pit 

latrine did not turn out to be signi fi cant and it is in fact related to higher mortality ri sks. This could 

be explained by the fac t that owning a toi let fac ility does not mean that it wi ll be used hygienically 

or used by all members of the household 

Contrary to the expectation, the bivariate analysis In thi s study confir l11 s that chi ldren born to 

mothers who had received ass istance at delivery and those who deli vered in a health faci li ty have 

higher mortality risk as compared to children born to mothers who were 110t assisted by a health 

professional or deli vered at home. This result might be attribu ted to smaller number of cases 

(births at health fac il ity and assisted by health professional) in the region. Another reason for such 

result may poss ibly be that mothers who seek assistance or go to health facilities might be those 

who encounter pregnancy complications that are associated with higher ri sk of chi ld death, or go 

to health facilities as a last resort after long labours at home. 

Results from both the bivariate and multivariate analysis revealed tilat etlmicity shows 

considerable effect during in fa ncy than during childhood period. It was found ou t that infants from 

Keffa ethnic group are morc likely to die than infants from other ethnic groups. This could be 

explained by relatively higher number of illiterate mothers (85 percent) among thi s ctlmic group. 

Though the effect is not stati sti cally significant children from Welaita, K.clTa, Oa1110 and Kembata 

etlmic groups seems 10 have hi gher morta lity ri sk than the remaining ethnic groups in the region. 
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The difference in childhood morta li ty among these ethnic groups may poss ibly be attributed to the 

cumulative effects of major fam ine and drought ep isodes in 1984-85,1993-1 999 and 2002-2003 in 

Sidama,Wolayita and Gamo Gofa zones which depleted household coping mechanisms and leads 

to livelihood cri ses (USAID, 2005). 

In general, analyses of infant and chi ld mortality in thi s study have showll that bio-demographic 

factors are relati vely important fo r determining both in fa nt and ch ildhood mortality in the 

SNNPRS. From the maternal facto rs, duration of breastfeeding and preceding bi11h interval are 

found to be the most important variables that determi ne infant and childhood mOltality in the 

region. 

Of the working hypotheses adopted at the beginning of the study, two of them (those concerning 

birth order and previous birth interval) have been proven right in case of infant mortality. Age of 

the mother at the time of chi ldbirth is partially proven for the case of young age at maternity. The 

other hypothesis dealing with materna l education is proved to be ri ght onl y in the case of the 

bivariate relatioll. When control is made for other socioeconomic and demographic variables 

maternal education lost its sign ificance, even though the magnitude of the relationship is in the 

expected direction. This is duc to the fact that its effect has been already explained by other 

variables . 

Recommendation ~; 

The following recolTunendations are proposed based on the find ings of this study: 

• Encourage women in the region to breastfeed thei r babies for longer period of time, as the 

results of this study indicated that lengthen ing birth interval could reduce both infant and 

childhood mortali ty. Ava iling con tracepti ve suppl ies and ensuring access to them will also 

help to lengt.hen the pace of chi ld bearing and hence lower mortal ity ri sk of children in the 

regIOn. 
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• Promotion of breas tCeeding will have a great effect especially in areas where there is 

inadequate access to clean water supply and waste di sposal fac ilities, as breastfeeding is 

found to be olle of the most important vari able that determine infant and childhood 

mortal i ty. 

• Efforts have to be made to improve famil y planning programs that may playa significant 

role in both ferti lity and mortali ty reduction , as higher order births arc found to have a 

strong assoc ia tion with in fa nt mortality and the presence of hi gher order birth is an 

indicator of high parity. 

• Effective education that di scourage teenage child bearing and early marriage should be 

given to women, in order to curb the high mortali ty of children born to very young mothers 

in the region. 

• Community based homecare should be gIven as a strategy for improvi ng maternal and 

chi ld care, as the results of th is study indicated that the use of maternal and chi ld health 

care services in the region is very limited. 

• Further studies are needed on mechanisms related to exceSSIve ri sk of infant and child 

death in mothers with a hi story of prior chi ld loss. Both biological and behavioral 

mechanisms may be operating, but these are not yet well understood. 

• Further studies on soc io-cu ltural practi ces, seasonal food insecurity and ot her related 

factors that contribute to the di fferences in childhood mortali ty among vario us etlmic 

groups (dlildren from Wolaita, Keffa, Gamo and Kembata ethnic groups have relatively 

higher mortality ri sk than other ethnic groups) is sugges ted. 
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ANNEX 

Annex I: Multicollinearity Diagnosis for Infants 

Collinearity Statistics 

Independent va riables 

Age at maternity 
Birth order 

al Preceding Birth intelv 
survival status of prec 
Duration of breastfee 
Multiplicity of birth 
Current marital status 
Work status 

eding child 
ding 

Wealth Index 
Maternal Education 
Religion 
Ethnicity 
Type of toi let facility 
Place of delivery 
Assistance at delivelJ: 

All independent Variables 

Tolerance VIF 
0.611 1.636 
0.586 1.706 
0.895 1. 118 
0.945 1.058 
0.532 1.797 
0.911 1098 
0.967 1.034 
0.908 1.101 
0.738 1.355 
0.826 1.211 
0.929 1.077 
0.953 1.050 
0.799 1.251 
0.098 10.251 
0.096 10.396 
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. --
Excludmg place of 

delivery and 
assistance at 

delivery 
Tolerance VIF 

0.615 1.626 
0.588 1.700 
0.902 1.108 
0.945 1058 
0.557 1.794 
0.925 1081 
0.968 1033 
0.91 3 1096 
0.755 1.325 
0.849 1.178 
0.930 1.075 
0.956 1.045 
0.800 1.249 



Annex II: Multicollinearity Diagnosis for child 

Collinearitv Statistics 

Independent variables All independent Variables 

Tolerance VIF 
Age at maternity 0.922 1084 
Birth order 0.919 1088 
Preceding Birth interval 0.951 1.052 
survival status of preceding child 0.971 1.029 
Duration of breastfeeding 0.959 1.043 
Multiplicity of birth 0.965 1037 
Current marital status 0.985 1.015 
Work status 0.970 1.031 
Wealth Index 0.761 1.315 
Maternal Education 0.892 1.121 
t',elig ion 0.974 1.026 
Uhnicity 0.965 1037 

Type of toilet facility 0.809 1.236 

Place of delivery 0.294 3.406 

/\ss istance at delivery 0.293 3.416 
.--~~-
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